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'GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

,, SENEARN =

J5th April 1880, No. 856 W.

Buildings and Roads.
Civil Works.

No. 12. Read the following paper :—

MEMORANDUM BY CHIEF ENGINEER, PUBLIC WORKS DEPT.

he Department will soon it is to be hoped settle down after its last re-organi-
satimf: 51: 1ilippeags desirable that steps should be taken to try and place such prof]ects a;
may be considered to be specially suited for famine purposes in such a forwar
condition that they may be sanctioned for executlon1 Whenever' t.he ne;esmtg ans;z.h 'f
2 i e several projects of a more or less promising ¢ aracter which 1
now gaikeg ﬁ;rivi{;i this viewpcox]ﬂd be completed and passed within :a_reasonable ft‘m?"
well it may be hoped in advance of any actugl necessity arising from famine.
Some of these may also prove to be so remunerative, or so thoroughly protective 1n
character, as to admit of their being takén 10 hand even before such a contingency
arises un,der the sanction of the Government‘Of 1nd1a, Whose.pohcy in regard to the
Famil’le Insurance Fund has all along been 80 distinetly proclaimed.
3. Among such works in this Presidency few appareptly have commanded so
much attention as the Periyér project, which forms the subject of the ann%xed note
by Major Pennycuick, and the history of which is so well known that I need not say

thing on the subject here. - : ; '
any 4 g All that nJeed here be said about it is, that notw.vxthstandu}g its remune-
tive ' character and its special suitability as a work for famine protection, the project
;‘: not now in a condition to admit of Government sanctioning its execution were

famine to occur. i Ay
1s¢. The Travancore Government make the extre_xoeranly heavy demand of
" Rs. 75,000 per annum as rent for the reservoir site; and, :
Ond Some,of the most important points connected with the constructive
7 7 jeatures of the design remain unsettled.

. eations on the subject of this project left all in a
5. The last official commANIGE state of ]abeyance. pTh]is Government*
+ Despatch to the Secretary of State, No. 10f yecommended the deputation of Major
1877, dated 23rd January. Pennycuick to obtain special information

; : er exceptional conditions in Europe and America but
regarding dams carried ouf und : the proposal was neg%tivedf as ¢ full and
+ Despatch from the Secretary of State, No. 4of yeliable data for the project” were not
1877, dated 29th March. then available, and as this Government

was not in a position to undertake it.

6. Judging from the tenor of this correspondence it may be inferred that
h). 'uves?ivations connected with the project were considered indispensable, but it
furf —('rbltf | whether Her Majesty’s Secretary of State thought the deputation of an
is doubtiu R officer necessary. It seems clear also
: t of Indis, No. from a previous replyl by the Govern-
+ 1ottor from the Governmsus b prev piy: DY
2 Lef,gfu A, dated 28th March 1876. ment of India, that they were averse to
oference being made to experienced authorities outside of India.
any r".x 25 pennycuick, it appears, submitted a memorandum to the Chief
7.  MB)or : Engineer for Irrigation in connection
: District Engineer, Salem, No. 19 with this work on 16th May§ 1878, but
3 Leg?r[fmm 2 as this was never disposed of he has

aeain brought up the subject in an office note, dated 5th March 1880, (herewith).
« g nugut
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8. The reasons for not taking any action on the memorandum of the 16th May
1878 are not recorded, but whatever they may havg been
should, I think, now be considered by Colonel Mullins.

9. It is needless for me at this stage to enter on any professional eriticism of the
project in its present condition, though I may at once say I entirely share the adverse

g ) : views in regard to an earthen embank-

. ngrahrgx ;’:1 olfs.;gs émtel ll);gxted with 3.0, ment alread'y expressod by ' Gebeml
30t i s No. 1,193, _ : I~

+ Chapter 111 of his Report of 1872. Walker,* supported as they are by the

opinion of Major Tullocht in his Bombay
Water-supply Report, and byl my own experience in India and Australia. Indeed,

there is nothing in the correspondence to show that Colonel Mullins would not him-
- self thoroughly approve of Major Penny-

cuick’s proposed substitution of a simple

26,43,000 concrete bund by which he hopes on
tlfle whole to savel some 41 or 5 lakhs
of rupees.

22,00,000

10. Should the Government ap-

prove of the suggestions made above, I

would therefore urge the desirability of

the Chief Engineer for Irrigation being

requested to state—

1st. What are the projects in his branch now sufficiently matured for

sanction to allow of their being at once put in hand on the occur-
rence of famine.

2nd. Those which being now in various stages of advancement can be

completed for sanction, and the arrangements he would propose with
this object.

3rd. What he would now propose to do in reference to Major Pennycuick’s
two memoranda on the subject of the Periy4r project.

) L
(Signed) R. H. SANKEY, Colonel, R.E.,
Chief Engineer, P.W.D.

, these two communications
-

+ The late Mr. Smith’s estimate RS.

was ...
(for head works).

Major Pennycuick’s  present
rough estimate
on which Rs. 40,000 more
might be saved if water transport were
used from mouth of cutting to site of
main dam.

P.8.—The present time would appear very suitable for initiating and earrying
through such negociations as may be required in regard to the unwarrantably heavy

demand made by Travancore for the use of the ite, which, might be pressed greatly

to the disadvantage of this Government if at any time they were compelled by t 3%
approach of famine to enter hurriedly on the undertaking}.r gt b G

MEMORANDUM.

Ar a time when the prevention and mitigation of famines i ia i i
\ ; : 8 in India is oce )
attention as at present, it may be considered as not out of place to dm\: atte;l\?i)rolx?gtosz%‘;gl:
which gives promise of being highly remunerative in ordinary years, and of being of immense
bepeﬁt to a large and important district, while as a protection against famine it may safely be
said to be unrivalled by any work constructed %{I ¥ J

etomutivis -of Che' oot delte sybisks of irrigatiglr; .proposed in the Madras Presidency since the

2. T allude of course to the Periy4r Project.
3. What gives this work its great iorit i i
it vorky b War i water-sugr superiority as a preventive of famine over o

: ; 1hat 1ts water-supply is drawn from a country under different chmati:(}o:?dri}:
tions from that which it is to irrigate, and that the former will be unaffected by the drought of
the latter. Ordinary irrigation works which merely store and utili g

1 se loe yplie

by the same causes which affect the tracts which they supply, and oons:(;u:xlglghl;xsaﬁii‘lﬁic:gi
time they are most needed. The larger the area from which the supply is drawn, the less of
course is the latter affected by local conditions ; but in all cases, except those of the é’reat rivers
whose number is unfortunately limited, there is risk of failure, partial or total, at the time water
is most wanted.

4. No competent judge would allow this one defect
against the numerous benefits derived from irri%
exist, and its absence 10 the case of any particu
class of the very highest excellence,

( , or rather imperfection, to weigh
ation works even of the smallest class, but it does
ar work stamps that work as one of a limited

L
e ¢

.
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ivar i a tract not merely distant from the plains

5. The wa.ter:supplt{) Otf’eth:siieriﬁ? &liﬁd;raev;!i fir:n:ts climatic condition ; the former may be

of Madues where © failure of successive monsoons, but no one has ever heard of the hills of

parohedesteanﬂm ?}rgatﬁol;-;m deprived of rain, or of the streams which flow through t’lll.‘mvanozﬁ

e ied If8 thesegworks had been in operation durin the last 'ﬁlwg)t ye%risé euftytovg o
it d:)d ;Ic’i' food to the value of more than two millions of ru ee?( ag I dlisstrict
g:t‘i'l‘:mlt)ye tl::a difference they would have made in the condition of the Madura .

6. How valuable soever a work may be as @ protectiollllﬁagaii!lst i:ﬁiﬁér::igat{) xgot be
desim.tﬂe to undertake it unl_iis it is tl;l ozi%i;a.ry 2311‘)3&:&03:? :v orlimii 3:1 i g estimatednsmt(i
i construction. : :
i v, poviing e T PPy gl s e T
3 twelve square e : ¥
(()?rf ﬁﬁr(:f:nelz:h:folfo? esgstlfl(;;sggﬁt per oensg on itstooo::’rr !;’l;ggﬁi:l;lxi;t could be ensured, it is hardly
PR hesitation as g : .

conceivable that tht?re Sh:“i:v:;f':ias been so carefully and thoroughly examined that ther:;(lis

7. The questloli o ncerning it ; indeed I am not aware that any has ever been exp;es .

ha.rdlg rogilll ?:igtm:m wolgich any doubt exists is, whether the works can be constructed for the
and the only

: imated. ‘ .
sum at which they are estim - fimated cost, all, that s, which relates to
iderable portion of the 8 4 B s :

8. As mgugs gogontstﬁ:;&g; ?105, nor can be, any doubt ; these works arel of :(111 i(;f(%il;ﬁly
the works of distribution, tible of accurate caleulation, and they have been plann e
chaml:;cler,_ thfeﬁlggsgelt:ﬂ m‘:eh?x)l g et work of ﬁrmé];liﬁ kind, by one of the most care
Pr(:lba yrlil:mced officers in the department, the late 3L1- ; 4 with o thass Sh.onll
snc sxps ; . with reference to the head-works, and with regard f Figdiol

9. The only dout\;:' :5 t‘}"lle * alv serious doubt has reference to the construction of the main
probably be 'admlth tbetiial r:ferenoe toy this point that this memorandum is written. oo
dam ; it 18 WI sP‘"’ frst seriously taken UP by the late Major Ryves, and he sat 2

10. thThethPmJe:tofW:B masonry dam so far exceeded that of an earthen one as to be prohibi-
himself that the cos

e which, if the work were carried out as originally
tory of the former ; an ogeuuon, it may be added, % .

: uestionably correct. & .
proposed by him, would Eﬁmve subsequently dealt with the project have worked more (artl}gsz
]_]:. All the’ (?ﬁceﬁng though the difference betv:vee.n the pro]ect n ltsaglt:lst fogmtﬁn at
on Magﬁl‘ g'ri"v;’: J&;e}i}ahim is considerable, the deviations have been gradual, an e grea
originally

ined part of the scheme. - . ;

earthen dam has always ]Zeerélzllieb;) Mr. Smith and submitted to Government in 1875, the proj sfact

12, As ﬁnallﬁ' ;Vg:e d and seventy feet in height, to sustain a maxxmumfdz}l)lth (i)lf ﬁ;vater ?)e;
thobades & damf.t lflive feet ; this dam was to be constructed by means ot fe s .hg plx;ob X
hundred and fh yiate Mr. ’McIvor, which not only grgatly reduces the cos C}(],i fe%rlt1 ?vo‘; 5 fgr
introduced by i e Mty to an extent which, in the opinion of two suoeg)silve_ hte = gin i
e I ;Zl?‘;s ofy Mr. Smith himself, removed the objection which might otherwise
Trrigation as ;

= telt to the construction of an earthen dam of the unprecedented height above mentioned.

toen - : ol Walker, took a different view, and while
i eer, Major-Gener s te1 X
e e thmf 11131;]%11: qua;.litieg of earthwork executed by the silting process, considered
admitting the generaZy v& that sufficient experience had not been gained
mething was also said about the ‘Efg““ltyb°lfﬂd‘§i‘:% concerning it to justify our l:crusthg to it for
* Somethi . v So b ; s
B0 he tunnel, but o 3 3;0‘““;; o asion @ work of such magnitude as t ?11 (gae in 1(}ues;‘;mn,
been the first t0 ACTTRC Ty, that this difficulty had 80 that the Periyér dam would really be a
wcowderﬁfcgo ven-estimated, and was irfreality 8 oigantic experiment carried out under some-
32;;\ small matter. what unfavorable conditions.*

: : Walker declined to recommend the project for execu-
14. Hold;p g thesf;;n ?ggi)t(jsn‘g;althe Madras quemment; there has.I elieve been some
tion, aIfld B:S Ogéﬁeo?po?l dence and discussion on the subject, but nothing practical has come of it.
slight further :

‘eouss the question regarding which this difference of
15. Itis not 'PTOPrziiiuh rer(i)t?[ :g::swith those oﬁicersgwho think that the dam eould be
opinion has arisen ; I'zﬁe man)ner proposed by Mr. Smith (whether his estimate is sufficient 1s
safely constructed bmt no one in his senses will deny that there is an element of risk and uncer-
another question), bU 4 if that element can be entirely removed by the adoption of a different
tainty in the matter, ?vlilthout involving any expense above the estimate already made, the only
mode th?oﬁs;;zfi%zzthe postponement of the work will be removed at the same time.
cause Whic

It has already been ctated that Major Ryves’ opinion as to the excessive cost of a
16. as ’

aso0 . uld be perfectly correet if the work had been
d with an earthen one WO P y
masonry dam as compare

carried out as originally conteniplated by him.

i : 170 feet
e t whether it would be safe to trust to an earthen dam 17
g R , seen reason to doub - 3 o it, is at least in twe
(a,) Since ¥ wrntf lth“n}ch:i‘l’fingt process ; but masonry dam of this height, or near
. : i ecuted DY
high, even if execu 3

ished fact.
instances an accomplished fa

(Tntld) ~ L P

5th March 1880.
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. . 2 - - M * mgo.
17, t in showed that this was not possible, and various su d.lﬂz ey v
ment;’hnds:ob@l?gu;l;de.qmbly as regards provision for the discharge of water % Pt
construction of the work, which added so much to the cost of the earthwork as to

doubt ful whether a masonry dam would not be actually cheaper than of earth.

et s i i i1 1875, when I
8. This t was never so far as I know seriously considered until s
submlitted a nog) 1;:1 the subject containing a rough estimate of the cost of a dam partly

masonry and partly of concrete, a oonstm‘!:f;
*It may be worth while to note here that I think both  which was (rightly) objected to on the woﬁme
oopmlmd o mgrmd M'reds?é?; ;:aﬂfs cost o{e:lm:gelling risk of unequal settlement. Since that d
sy b‘:‘z:tlll:tb‘y the use of machine®y. The benefitof 1 ha‘_re studied the subject, and others conn e
rock boring machinery is in the saving of time; tunnel- od with it, more deepl ,and am now P
ling by its use is distinctly more costly than tunnelling

by hand even when the cheapest Fuﬂible motor, water t"mmposxtxvely and with perfect co
with # great head, is available. 1 have gone into this

L) n.
subject with some care, and l’.eliewi: _t':\mt Mr. tsrmth ogn r::: cement (locally made of course) can be €0
of ten rupees per cubic yard, though it was rather a y : than that
willverx‘-xy fairly represent the ﬁctusloost of such work Structed at a cost certainly less

* all
allowed by Mr, S8mith for an earthen dam,
th tunnel. ! vea Dy m v
SR ; subsidiary works included. With
surki mortar it could be constructed for a still smaller sum,

19. A dam entirely of concrete, which for many reasons I con
ment, will be somewhat chea

sider a still better “":ng;
per than one of masonry. The objection of unequal settlement, Iy
force of which I quite admit as against a combination of masonry and concrete, does not app’,
to a structure entirely of concrete,

and there is good reason to believe that well-made concrete 15
actually stronger than rubble masonry of the same materials,
20. To prev

ent misunderstanding I think it as well to note that T am not now mmp:ﬁ
ing %\ﬁl exe%ltion of the masonry by the process, a rough sketch of which was shown by ™
the Chief Engi

gineer for “Irrigation in 1875. I believe that s considerable reduction in
might be made by the adoption of this process,

to
but the statement in h 18 refers 1
masonry constructed in the ordinary manner “with stones not too hrgep“agt? con"%m‘:;to’}
handled ”” and with no special reduction in the amount of labor on sccount of {he convenien
working on a large ma

ss, or the careful and incessant supervision that will Le available. o
21. Tt is not now proposed to go in detail into the proof of the correctness of the A% &

statement ; to do this would involve a careful and inute examination into many
questions and would lenft

d
hen out this paper and occupy my own time to an extent which ‘;:ou;‘.
not be desirable unless I knew that there was a prospect of some practical "?‘“lt th,.‘::;lt of
For the present it is enough to say that the conclusion at which I have arrived is the
a most careful and thoro

ugh consideration of the subject from every point of view, and of every
detail connected therewith, and that T am confident of

action o being ab to
. an ing able, if called upon to do 80,
it to the satisfacti f any competent authority,

Biie Signed)  J, PENNYCUICK, Major, REs
16th May 1878. ey """ District Engincer, Sele®
No. 13.

ORDER THEREON, 5th April 1880, No. 856 W. L
TrE above memorandum with the papers accompanying it will be Wmmun;;
cated to the Chief Engineer for Irrigation, who will be requested to YPP"“ in
soon as possible upon the three points, and especially the third, mentioned
paragraph 10, !

2. The memorandum will also be communie

. ated to the Polifical Departmen®
with reference to the remarks contained in the postseript,

(True Extract.)

(Signed)  R. H. SANKEY, Colonel, R.E,

Secrewry to Govt" P.W.D—
To the Chief Engineer for Irrigation,

,  Political Department.

. Chief Engineer, Public Works Department.
To Major John Pennycuick, R.E.

Exd. S. T. Austin.
Spare Copies

that a dam of rubble masonry with P ortland

B
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748 Tae CHIEF ENGINEER ror [RRIGATION, - s
“' : ; 2. b Buil((i}i_ng‘s and Roads.
&e., &o., ; 4 4 : Read again— ivil Works- :
e B No. 7.  Proceedings of the Madras Government in the Public Works Depart-
‘P;‘ . ment, dated 23rd November 1880, No. 2,690 W.
Q . B Read also—
e i No. 7-A. From the Consulting Engineer for Railw a
| T ; B December 1880, No. 319. Ryl G M
i g 2 NOTE. =
: ) 3 ApverrinG to the Proceedings of Government d
) Datad 5 : i 3 B under date 23rd N b
5 » ol e : e No. 2,690 W., the undersigned has the honor to append a list of the v‘;i’ﬁffif;iii&
i | for railways within this Presidency, which have been under discussion during‘J the
; Tostiod . e last few years : classed 80 far as possible under the heads Productive and Protective.
| k" Owing to want of. establ}shmentz these projects (with one or two exceptions) have not
i _ been worked out 10 detail sufficient to ascertain the return which may be expected
Bl . Recd. Ench from each work.
3!‘ : . PropucTivVE WORKS.
F‘V.": \ 2 A S (1). Bellary to Hospet and Hubli—This was begun as a famine work during
o s ; v e 1877-78, and this Government has urged that it should be completed by the Mad .
: :L 2 @. 0., 5th Aprit 1880, f\')' 856 Wei 7 Railway’Company and worked by them. In despatch, dated 28th Septyemb?er 138;(1)ﬁ
E‘ Jo. 134 R., the Government of India recommended to the Secretary of State that thc,z

line from Bellary to Gudaq, or under certain contingencies from Bellary to New
Hubli, should be added to the undertaking of the Madras Railway Company and
built by them under their contract.

Y . { With reference to paragraph 2 of the letter from the Government of Indi :
APRI E 16th October 1880, no further action regarding this line appears necessary. s o

(2). Shoranur 4o Cochin.—* The Cochin and Travancore Railway Company
. .y - x - ® ©
Limited,” have undertaken the construction of this line upon certain conditions 5

The proposal was laid in full detail before the Government of India wit i
dated 21st October 1880, No. 617 R., to which no reply has yet been r(]?e::rle(}il g

The length of the proposed line is 591 miles, and the Co RS e
& £550,()00°or Rs. 66.00,000, + ) mpany’s capital is taken

No further action regarding this line is at present necessary.

(3). Mettupdlaiyam and Coonoor.—The construction of this line has al
undertaken by 2 private Company, styled ““The Nilgiri Regi Railwa; S(?ofl(l)pl;::l
J ?

Nos, 12-13.

. .
» Limited.”
. e e Dl The proposal was laid before the Government of India in lett

Proiects specially swited for ‘,,m‘nn({?’ i £ prope % L 1n letter, dated 21st July

poses LI\I('I‘l‘ilt"inl"‘l‘l/Yh by H\ﬁ'(_‘hi(‘f hngmf;% d 3 i I;I)O. 41]8‘%])3“:\'an‘gS&Ogenu(11 aPPI‘OVal was accorded in their reply, dated 20th
£ O 1 0) Y n v | November 30, NO. ;
Public Works Depart ment, TL‘(‘Umme M i 7 ' sf5 e 1
the advisability of placing such — mc(lluCOﬂ‘ Theil(‘xr:g)th it PrOPosed line i'12 gpiles, and the Uompasiy's capital is taken at
the Periyar project, in cuch a Torwarl. g i Rs. 15,00,000.
dition as will admit of them beibs fjﬂnmr- . Further action 18 delayed pending receipt of information respecting the raising
for execution whenever the xu'~.n'.t“£~>i1 y ,i:_,r for ".‘, of the necessary capital.
commumicated to the Chief Engin®
» {1

Irrigation for report.

R . -
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(4). Mdyavaram. and Tranquebar.—The construction of this short line was
proposed by the Tanjore Local Funds Board, and in their Proceedings, dated 21st
October 1879, No. 2,006, and 16th January 1880, No. 105, Government expressed
themselves in favor of the proposal.

The length of the proposed line is 18 miles.

What action has been taken by the Local Funds Board is not known.

(5). Pdlghat and Dindigul.—In Proceedings, dated 8th August 1878, No. 750
R., Government expressed the opinion that this line ¢ ig evidently one of great local
importance, ”” but that the question of its construction must stand over for the present.

Nothing has been done in the matter of getting up this project.

(6). Beypore to Mysore.—The construction of this line has been urged by the
Wynaad planters, but in their letter to the Government of India, dated 3rd July 1880,
No. 1,558 W., this Government stated that they attached less importance to its
construction than to that of several other lines within the Presidency.

The length of the proposed line is about 150 miles.

(7). Vizagapatam to the interior.—The construction of a line from Bimlipatam
in the direction of Raipur was mooted on several occasions by the late Maharajah of
Vizianagrum, and it is understood that the proposal has recently been again brought
forward by the present Maharajah.

So far as is known no survey or estimate has been made.

(8). From the South Indian Railway south of the Pdldr to Pondicherry.—The
construction of this line was proposed during 1878 to be undertaken by a private
Company.

The length of line is about 48 miles, and the principal object was to develope
the manufacture of salt by providing easy means of transport.

The present position of the scheme will be seen from the under-mentioned
Proceedings of Government :—

7th June 1878, No. 528 R.
lst March 1879, ,, 246 R.
4th November ,, ,, 867 R.

Iuformation respecting the raising of the necessary capital is awaited.

ProrecTivE WoRks,

().  Madura to Pdmban.—During the famine of 1877-78 this line was partially
mfrveyed and estimated. In the forecast submitted to the Government of India on
25th November 1878 with letter No. 1,173 R., a sum of £360,000 was entered as
the approximate cost, and it is not improbable that this rough estimate will prove
tolerably accurate.

chh additional x_vork is however necessary before the project can be satistactorily
dealt with. Mr. Jenkinson, by whom part of the line was surveyed, was removed when
the famine pressure became lighter, and no officer has since been available for the
completion of the project.

. The object of the proposed line is to bring Madura into communication with the
£émban, hazbonr,  whish ik understood to be capable of great improvement at
mode_ratq cost, and so to provide another means of throwing food supplies into the
interior in times of scarcity. 8

The length of the proposed line is.ahout 94 miles.

(2). Cuddapah and Nellore.—Part of this line was examined during 1878.—Vide

Proceedings of Government, dated 4th September 1878, No. 1,806 F.R. In the

forecast submitted to the Government of India on 25th N ovember 1878, the a X1~
mate cost was set down at £761,000, : 2y

No part of the line has, however, been properly surveyed and estimated for a

railway. )
The length of the proposed line may be taken at about 94 miles.

— i

gpem—— 4
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northern deltas into more direct communication,
with Cuddapah, Bellary, and Kurnool, and so
those districts with grain in time of

The object is to bring the great
by means of the Buckingham Canal, (
to provide a much-wanted means of supplying

scarcity. tion of this line was proposed during
: . .—The construc i § ey
(3). Addni to iy Tonee towards surveying it or estimating its cost. Im

5 thing has been d et :
tlhsg 'fonesc’asltmsingzlitltgﬁ to the Government of India in November 1878, the approximate

' cost was set down at £360,000, and that is probably an outside figure.

The length of the proposed line is about 55 miles.
(Signed) J. SHAW-STEWART, Col., R.E,,

6th Dﬁﬁnmﬁf,’ 1880 Consulting Engineer for Railways.
e, iy ~ L e
i - A Percentage
—— Indin. Madras. borne by Madras
to India.
A DL G 2 ; 2
i o ... | 190 millions ... | 31} millions ... 175
ioPuhtmn Tttt " " 897,000 89 miles ... [ 189,000 sq. miles. 155
R::nue from Land .. | £213 millions ... | £4% millions
Do Salk ... by - T £1% do.
Do.  Customs .. .. | £23 do. | £ 3 do
’ : TG e U T T SRS Y SR e
‘ Total Revenue excluding Opium ..o | £40 _‘}0- fgl2 (}i). 20-0
Length of Guaranteed Railways ... | 6,096 miles ... | 1,512 miles
"Do. Imperial State lewaysst .. | 1,604 do.
Tota.zi ﬁ’;g;ﬁ a.(if 'Raxlw:.z-)js, Gl..l.ﬂ.'l‘an ei ' 7000 do. A s
E miendittlx)re on Guaranteed Railways... | £973 millions .. l £142 millions ... %
xp D Imperial State Rail- Pl R |
8 0.
, WRY. ol ese i 3
. > Total Expenditure on Rsulways',“ u n PRy ‘ PR ' e

teed and Imperial

—— (Signed)  J. SHAW-STEWART, Col, R.E,,
Consulting Engineer for Railways.

—— —

SupmiTTED to Government, in compliance with their Order, dated 23rd November

1880, No. 2,690 W. _ : :

9. In paragraph 33 of .General Fraser’s Minute, which accompanied the letter
from the Government of India, dated 16th October 1880, the statement is made that
« Madras has been singularly lucky in the extent of railway it has had constructed
warantee.” I am by no means prepared to admit the accuracy of that state-

under a g bmission of this note has been delayed in the hope of obtaining

d the su : ;
ment, aﬁ]ustrative of the point. This I have not been able to do, but there is every

5 2 1?1%1;2(:18 to believe that the amount of Imperial funds which have been spent on rail-
re his Presidency is much smaller, in proportion to its area, population,

ways within t ) . .
-xng revenue, than in other provinces of the empire,

P o [T
No. 4 W.
No. 7-B IRRIGATION MEMORANDUM.-
[ 3 . . ‘
b Tre following information is submitted with reference to G.0., No. 2,690 W., of

the 23rd November 1880. .
9 Productive Public Works.—There 1s 10 present probability of any Irrigation
.\vqto;).e other than those already classed as Productive Public Works betis: beonght

under this head, with perhaps the one exception of the Sungum project. The five
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systems so classed are shown below, together with the estimates sanctioned and the
probable further outlay required.

Works axp Toors ’
D Print EstaBrisuMexNT. |‘ Probable
| further |
No. Systems. sanction | Remarks on entries in Column
Outlay Debit | required. | 7.
Surrent | o end of | Sanction. | to end of | Direct |
* | 1879-80. 1879-80, { SDAIESS: ‘
i S | —————————————————
: . 3 O R 8
! : RS. RS, I RS. R l‘
1 | Godévari Delta .. .. | 25,24,953 | 22,26,844 3% 7,903,688 |#15,00,000 | 10 lakhs, Central Delta.
| 5 do. unforeseen works or
i ‘ ‘ further improvements.
2 | Klﬂtn‘a Deltﬂ .. . 9,08,129 8170.8-)9 | 3’19'054 '90'12'000 ‘ ivxs )
3 iPelmer Anicut .. «o | 5,94,810 | 6,06,092 | 1,638,353 |* 1,00,000 | Excess on revised estimate
“ } I ! and unforeseen works.
i) ey Dielty .. x4 e " | ‘ e * 15 to 20 | Regulation of Cauvery and
: I . | lakhs. minor rivers and improve-
3 ' ' ments to water-supply of
s ’ | ‘ distribu taries.
§:| Brfvaikunt i | | | 2,80,000 | Additiona in revised estimate
s}.séem‘ ham  Anicut | 9,71,614 | 9,44,509 | 1,81,413 2,608,714 h Lo iviied obv
‘l works,

* Column 7 does not include establishment sanction required to cover charges connected with current sanction for works,
As for some of the above systems the establishment charges have not been covered
by sanctions, it has been necessary to divide the items as shown, otherwise the true
balance of sanction for works would not appear.
The estimatet for the Sungum project amounts to Rs. 25,83,800, and though

LA St ok the Government of India have hitherto
i e Al declined to comsider it to be sufficiently

remunerative to be classed asa Productive Public Work, its claims are considerable
to be so treated. It provides for the better irrigation of a triangular tract of country
on the north side of the Pennér, the apex of the triangle being about 28 miles from
the sea, and the northern point on the coast about 16 miles from the river.

3. Of the above five systems all but the last have been highly remunerative, as
will be seen from the subjoined statement—

| A | { Remarks :—The
| Total Capital . o | years named are
Systems. debitedpup Revenue P‘vlbho Total Mamte- | Net | the latest for
TV, | to dates due to | Works | _ groas {:‘mce Revenue. | which complete
I named, | Lrrigation. Receipts.| Revenue. | charges. | particulurs are
{ | { available.
e T L T ) B - —
1 i # - 5 I e 3
FITHE ST i——&———‘r’——’ e L B | gl ISt o e Rl v
3 RS. RS, RS. RS. RS, | RA. |
‘l;l’?“tm)ggh . .| 79,08,308 | 17,73,080 | 61,115 | 18,84,195 | 2,68,990 | 15,75,205 1877-78
Peaaki hoted [ .| 48,30,306 | 857,888 | 21,306 8,79,194 = 181,764 |  6,97,430 1877-18
Cwizveiy D '{; oo | 14,10,995 | 1,38 806 37| 1,38,843| 22,166 1,16,677 | 1877-78
b g 2 o« | 314,04,389 | 847,700 | 4,857 | 8,562,579 | 1,00,352 7,52,227 1878-79
rivaikuntham Anicuf r 11,82,765 51,283 47| BLT30 | 68,165 | —16,375 | 1878-79
| |

B be Approximate.
4. It is necessary to note that for one component work, the Commamur Canal,
§ Rs. 3,55,550. of the Kistna Delta there is a current
: o sanction§ for Navigation Works which
has not been included in the above statements, as it has been ordered to be otherwise
classed.

5. There are many small works of local value and importance, such as exten-
sions of existing river channels or construction of new ones, adjustment of storage
capacity of tanks to the requirements of the land irrigated, concentration of storage by
the abolition of tanks which were unwisely constructed many years ago, and are not only
not wanted but are a source of danger and expense. Such works as these will not be

>~

&

A ——
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classed either as Productive or Protective, but they will want money and 5 lakhs a
year will be none too much to assign.

6. Protective Works—The chief of these which has been either completely

investigated or otherwise brought to notice are shown in the annexed table. Some

were started as relief works during the late famine and the outlay (normal value of
work done) on such is shown, while in the case of those on which expenditure has
been subsequently incurred, the amount so spent up to the end of 1879-80 is sepa-
rately entered. The expenditure entries are all on works only. In compiling this
table only such works as may be properly considered to be protective have been
entered, while some, such as the schemes for irrigation from the Tungabhadra in the
Bellary District, which were investigated by the Madras Irrigation and Canal Com-
pany, but have been handed over to (Government have been omitted, because their
cost has been considered to be out of proportion to the benefits they would confer,
and from the nature of the soil it is more than doubtful whether in ordinary seasons
the water-supply would be made use of,

PupucuDy, : (Signed)

15th January 1881. JOHN MULLINS, Col, R.E,

Chief Engineer for Irrigation.
To the Secretary to Government, Public Works Department,




AP AN AT PN LI P

3gp Marcm 1881, No. 563 W.

~ B s
A AL I IS A NPT ~

PusrLic Works DEPARTMENT,

Pusuic Works DeparrMeNt, 380 Marcn 1881, No. 563 W.

A A P P N A I A A NI PP £

s~

: PP P P R A, RN,

-

‘noyjedrury 1oy reeurdugy yoryn

1881 Lwmnuep qigt

bopy s 8 ¢
T4 “1°0 ‘SNITIOW NHOL  (poudrs) ‘xanenang,
65e'e9 | Lew's %609 008'¢0°10°T | 88¢e6s | GITLI‘IT | LFT'E6'9L
® i < 008'42'0T | 0L6%F¥ - | €86°T1G | L¥s‘0LL [ ** rop memderuy | or | wmprI
. e e fmrat ¢ L
. . 000'39'6¢ | 000°9% | 0009%'8 | 000°0%'0¢ | "’ I[0AIOSHI [UBATYY | €1 | ' el0jequio])
’ : & 000°08'L 000°GT 000°¢9°T | 00000°9 "+ Toadesor LuFvuysLry | 01 ‘oq
62999 | L8¥'8 %6029 000°06‘¢ 009°L 0028 | 000°00°¢ & ** o[myppuBIGRy | § | waeg
5 g utnuBily PUB IVABPEA
8 A = [ ooo'og‘e | ooezr | 00gt2e‘T | 00000 | ‘guomw woompog Moy | L | o
o 000°%¢ 0081 00¢'zT | 000°0% ¥ R ot R IR b
‘oI008 g
% 5 7 0000¢% | 818 | cesse | 00g'seT | ugnog ‘mopsdsjmommvaviyg | g | c0 joorvanoN
¥ 0000008 | 09zT&‘T | 06L‘8T°9 | 000‘0¢'cg | ** wWoaesor wexwATprERR | € ] Joowmyy
*9gpuczo4ddn 940 uaarl spunow ayy pup Rpvas Jou e4v yorym fo SIIVUNST Y} 824
I.
072 W9¢ o8Lce'e | 99%'6 088°65‘e || 0F6°CHIF'T | 616°C0°C | 67°68°L | GLF'6FOT'T
op gt o B 3 & 000°20'69 | 926GE* 0‘19°%1 | 000°81’ g 3 xghueg | ¥ | °*° wIMpBY
Jg O 001G Co@ | Z00'98 | 196'8  OOLT6  ||.000l0L’e Zooe | |dgoss | |oor0%e | pouuego npdng | G | T ed0jEqume)
0o QQ‘.MW l&'msﬂ o NS ey TR 000'1¢'8 | 0GT'LT | 098‘6LT | 000F¢'y | T0ATsR IYIUBA | 11 b2
81°49 || 000'90°8 cl8's | z9¥9 | 009'6e‘s o - i § L 8 B8 werss
; ? ; *wo13008
B L saic v, e’ (Lot | oae o |uLDy, (\SLEOTE | THON ‘mojsfs yuowuu ag(9d | ¥ |17 3000V WHON
“8a10u So.wmﬂ L P X o 0L'69'Ls | oz8'6y | 0LO'THF | 086°09TT | e wasong | | 820117 Nl
YB3t O, £ 00L'L6'eT | 132’68 | 6g0'TH'e | prLoer |t o+ sipggenyg | T )T wefuen
] “fipvas aaw yaym fo sappuwnysiy 9y s394 g .
: ‘AUVRRAY
o i 8L81 ounp
T Pojsp “1 16F 'ON ‘JUSUINIAAOK) SRIPBIY JO sJurpeadoid
U] 88N Jo 9q 07 suny ur pejerduwoo jou sum Juq ‘gl8T UL
Mﬂnoamnwﬂn «oﬂmm QUINY 10} PeuS1YSPATT SUM §] 300 POLLIBD
load agduag o 88900 i o . o ! ¢
d o0 ¥ (XL T TRE S&oh.wﬁwua 008°23'01 | 0L6'F% | £86°I1'C | L¥8OL‘L *+ xoazeses mwandeuy | ¢ u/
ZL1°g6 91 pojuSuar aq 03 ware oy, ‘po[}9s oq 0) UIRUAI
OSTAONI] JUOMIUINAOY) BI0OUBARLY, oq} Aq pojuvad oq [
I0jEM 94T 0] uowmsTuLRd puv SYIOM PROY AT} XOF YK 0y
YOIUM WO SULID AI[], *I0J pAjEuINsEG puw juo pasrosm Apajerd |
.uMﬂMa Maop Smiuomac swy goaload oyy gnq ‘pagpes A[puy ussq | ~
JOU 0AWY IPALIO] OY] SSOIOW WHP UWIWUL O} JO S| C . . . Syt ‘ ‘ { 4 e
s .vs_éoﬁm Afrg __%_wa y ey 0004069 Ta ge‘l | gL0‘19'%1 |o00'e1'ey | 3 agluag | ¥l o TS
30 uagxa oy L10a w oqmeay oAcxd owatps o1y J1 puw ‘quay
~[90X0 8t %Emgz—isk o, ‘omewofjuoly ._c?z. Aq payyru _* werdueme ey _
~qus jodex puw opwwr usaq s J8ATT 4 a. . . . e s
s i il SE&,Ez..m:hmmm._..____.ﬁ v 0007968 | 000°9L | 000'08's |000°0¥‘0¢ |oAoqu moaeser YugAwyg | €1 | °q v
YOITA OUISTIS 0T UI PHISAIDUL YN DIV PAUIHNIUOD SOTV][1A ‘
oy} Jo So.r_m oy, ‘fwmanwy oyy &q pogddns st yorgs ! syuem
Puueyd ayy Surpuayxe 10y saptaoad puw Apwax st ¢ y 1ao' g . ¢ - s e ; Q
% *poos &w%:a-..c«a»m ! WJ.&_%W»E a_mzasﬂ_auw”:“ﬂmm%%k gl g l o958 f 000°0%'s tee’s 899'89 00¥'80°¢ -oaoadm ppuuvyo anudug | &l aroyequito]) /
-oxd oy, M8 Fuoxs ey} 9w NI0m JHT[OL B BV QOUATIULND §1) Y St e * 7
"6LRT 9T WL J0 U Nm:.cz ﬁ:wEwuh?ﬁ .i..w? u&._p:a.mo m.mw R L e M oo ol A e bl % R Ay { o :
‘BL81 (LAY mig Jo {
‘gR8 "ON JOI[ed SUTWR} ‘JUAWTINA0K) SRIPYIY 1O punm.cco«.uu& i _,
‘payudwaguod AppemiFuo Lyoedes , J
oIS oY) JO JI0AIOSHI ¥ 10§ YHnOUs IaqEm J0U 81 GI0Y] VY)Y _
potpur joefoad zoorvg a0y Ajddns-zejus Jo suoneSiyseaur . , _
- | ,
- 2 ¥ s
T b Ay -
- A -
o
ay1 nq ‘punoj aq uwo mWup LINOSEUL ¥ 10 1AW 643 JO Paq Ay i | Il | {
ut suorywpunoy puod Ji ‘aqis Smsrmoxd v *paquSysoaut Sppng o - s - 000°08°L | 000'¢1 000'50"1 YRV 9 " noamens mvuysuy o1 Ry wWavN ‘\
I . pAIAY , | moqy | noqy :
g1 swoj enuaaay oy jo jodex egy puw Lpwes st g | ﬁ _
;e og], ‘peounAps L[quIBpIsuod o (g) puw A.-w ERIOM FNO | |
~OUR[[HOSIUI QIO ﬁ.:: ‘sotIMnquIstp (¥) “aroAI9891 v 3o Juout ! !
-aflavua oy (g) ‘euuvyp Lyddus v (7) “nomw uw (1) sapupuy | 638°1L o'y ¢g1'Le 000'00'e | oL8'e 970'%9 00¢°92'% b : w00ivg | 6 » Wl
*Apwor aq A[HOUS PIROYS WIS |
oy} PU® Pa[}Ies UDIQ SGAVY SUNDS &) Jo sarnjuay Huipwey oy, |
8) | |
0] QUOP UIIQ SVY JIOM JO [BIp pood B puuv ‘paduvApR Iuy &1 | |
(z) ° a_.:::a_.:a_% (¥) pum ‘s110A198aX 0M] JO JUSWAIINUD B | :
(g) ‘puaryo Lddus v (g) Juomue uw (1) sepnpour goefoxd oy, | 639°99 Lev'e 260'%9 000°06's 008°L 00428 000°00°¢ “ = Dz.mié.::.ﬁ. 5 b waprg £
,,, junoqy noqy ‘sjuemmaordmy yuwy ) »
m J .dqu.-snﬂm.»»..uhAmEm —~.:m~= MG | e | ¢ / , » ::,:er:., ﬁ.:: Jd8 rﬂ—-—.../ o
o[qudeo pusw Honwd m_ﬂux_v:mom_vmw.wfz:ﬁ“ﬁmm.”— .wﬂ._ﬁzr.._.uwu_wz~_—==..:.”_Z~~< .o 000°0¢'e 00¢'zZ1 00¢°28°1 "Byl ¢ “4notue  WOOIA[0) IBMOT] )3 .o J
3 81 2 o 4 \L A T 980C gy no e
-and Juy} JI0J POUINIAL FBM PUE PasIAGL .,:M 0] §wY agwwuryse oYy, | L2 | o s | c:_%._-;...: 00¢'1 008°21 can..:mc. -oppny) uo jJuoluw ._cwa.. 9 ** joay ynog
noruY 9y} WOIy par dus smou axw syuey ‘ .g:c_.:.- _ b _ JnoqY | : : | Wy nog
Luwpy JuUNo0dw gsaq Ay} 0} IOJEM JO Addns oy Surwany | | | ‘sjuomascadm |
a0y opraoxd [pm goefoxd oy, ejerdwoo Apwou yiom pEL ‘9 | .. . 00002z | g18°F imr_m.mw 008'76°T | worgoes ﬁm.w:..” .“:. wﬁ -y m3
‘guop 0q 0} JUTUIVWDT JIOM I0F WMOYS Juaut , :.:..:.” [ 5 {  guoqy | ¢ vl 3
-ysuqeysy "ApuAl 9UWIISd PUSIASY ‘JUR[J PUB S[0O], 10 | | h ! |
168 'Sy mo?:o.:m Awpno eunuvy Y[, ..whf Joqmaydag qI01 | g ,, _ | -gyuomeroadurs uoyOE | |
30 "I GIL "ON “OQ'H Ul pauonouss (00°Z8'% Y JO 9jvmse uy 668°Co°I | FCFI oFE'F9°l 018°26°e | 06'c | GELi1¥ glr'or's quou ‘wagsds JnoEv Iyl | ¥ [ oo 1001y qUON !
h.‘.m~ .—WQEG.VDAH mu.mm pojup .*Ocuﬂ ‘ON %G:;h aurawy "o __ _ ! | N >
‘g8l mudy |
6T POIBP ‘G0°T "ON ‘juemuIaA0f) SBIPBIY JO S3UIPaanoL g A | _
*Moy sadua oy | | | 4
puw ajsum Apsour Sureq padiowqns oq poA YIIYm puwpoyy | | | :
‘opqea0avy A[quyremar Sppusandde Sumq o1s oy ‘pagudnsosur | _ | \ |
Aoperdwmod aq prnoys goload ayy (oM O NI0m 0sayy yr o | [ } ! h
¢ Q[qBISIpP SOJIS J@A puUv wup Jo uorjedyseaur ajerdmo)) ] |
“QOLYSI(] WUISTY[ UL §AI[ PUW] °380F OIqUO JO SUOITIW 000'Fg | __ _ __
‘Ayoudud o[quqosJ opvwr UOHEHIIFSAUT ‘.mu.an__.::ﬁ.m ® ATuQ oo .. | .. 000°60°08 00218 T * oor'ste | s fan _‘ “+ JICATOSOL WRIVAIPIWVEY | § . [oonamyy 1/
JUNOIIT pUB WOL} Juo jnoqy
~001p J0F OPUUI UIA(G SBY UOIIIPPY UL JUIWSIIGUISY Ipu[) . __ _
-0L8T AL W38T POIED ‘GT8° T "ON ‘JUIIUIDACK) SHIPRIY JO SFuT { |
-poador “HIOA\ 9A1ID0301] ¥ POIAPISUCD oq Ewoﬁ 31 IO AN | __ :
o[qn PAIPUPOLT ¥ $U pajwexy jou JI ajerdurod ojpuins g = . oot < 0L0'69°1 FIOT “s oafoxd wm$ . OIOMON
Hand *QUTHY Utoaf A[0a0A08 E { 04886 L3 0z8'6% | 000'¢4's u 086'09 %5 i g M MOTPN v
poroyns Sy Anunop jueo xed § gsexejur JFupupur 3800 ,
WO WINGOI JOU PIVUINEY 80108 000'0T1 8judLLIL 03 papuajuy {
: ‘9281 Anpy _
pigg POJUP ‘63'1 ‘ON JUOWUIA0H SSIPUY jo sBuipdvorg | - e ch 00L'L6'¢s | Lrs'es | es0‘Tr'e | B1¥Loer | 7 o whmymgeny | 1 | wnfavg) >
8 8 L & s " i |
|
‘quanb 3 i {
0, < : Juv] ] Juat ‘
™0 -osqng QuIYJ ™91, puv E..E.ﬁ e _ 310 A
‘gyamug it o B S Tasen Y s B Al “goalong jo awmy ON s 2
‘08-6L81 40 ANH OL XAVILAQ) SHLVRLLSI] 3




A A A o b Pt iy,

8 PusLic Works DeparTvENT, 38D MARCH 1881, No. 563 W.

A e S P

No. 7-C.  From Major-General, J. 8. TREVOR, R.E., Deputy Secretary to the
Government of India, Public Works Department, (Railway Construction,)
to the Secretary to the Goyernment of Madras, Public Works Department,
Railway, dated Fort William, 26th January 1881, No. 47 R.C.

REFERRING to Government of India Public Works Department No. 754 R.C., of
the 16th October 1880, I am directed to forward, for information of His Excellency
the Governor in Council, copy of despatch addressed to Secretary of State, No. 3 R.,
of the 12th January 1881, giving an outline of Railway works proposed to be carried
oll:t inf1881-82 and following years, and to draw special attention to paragraph 14
thereof.

2. It has been suggested to the Government of India that a line connecting
Bezvdda at the head of the Kistna canals to Hyderabad in the Deccan would be a
useful Protective Public Works, as it would place the Bombay Presidency in direct
communication with the irrigated delta of the Goddvari and Kistoa rivers. But I am
to add that the selection of a line for construction is left entirely to the Governor in
Council at Madras.

.

Despateh from the Government of India, Public Works DeFart'ment, Railway Construction,
to the R]gbt Honorable the Secretary of State for India, dated Fort William, 12th
January 1881, No. 3 R.

In continuation of our despatch No. 128 R., of the 7th September 1880, and in reference
to your Lordship’s Financial despatch No, 299 of the 2nd September 1880, we have now the
honor to report the further measures we have taken for giving effect to the proposals made
in General r’s Minute of the 6th May 1880.

. 2. In Burma, we have asked for your Lordship’s permission to take in hand, as a Produc-
tive Public Work, the railway from Rangoon to Tounghoo, and we have set aside a sum of 30
!akhs from the assignment for such works in 1881-82, in anticipation of your Lordship’s sanction,
in the hope of ensuring rapid progress. The great financial success of the Rangoon-Prome Rail-
wqg—-a success a.lmost. unprecedented in railway construction in India—has demonstrated that
railways in Burma will, on account of the enterprising character of the people, and the great
undeveloped wealth of the country, not only give large indirect returns in land, customs and
forest revenue, 'but will pay, within a very short period after being opened to traffic, a fair per-
centage of net income on their capital cost. Apart from its remunerative character the line from

igoon to Tounghoo has special recommendations, as connecting an important military
station on an exposed frontier with the capital of the Province. At present, under the most

iﬂVOTP;ﬁ:.circumstances, the journey from Rangoon to Tounghoo cannot be accomplished under a

3. Bo impressed is the present Chief Commissioner with the valu i in hi
. b < e of railways in his
Province, {)l;;t it is not unproYmble 1_13 will proceed, out of Provincial funds, to extend the
goon-Prome Railway to the frontier at Allannfl‘)zjtj)l,1 opposite to the European military station

* Vide enclosure No. 1, G ; of Thayetmyo.* The cost of this extension of
Pros. RC., Nov, 1879, g}v:::nge:tbg? ?i’%dﬁ" < Higtl 142_511110:. which has been surveyed and carefully

~ : aid out, is estimated at Rs. 374 lakhs, and we

have to ask your Lordship’s sanction to the work being carried out as a provincia% undertaking.

4. The Company projected to const i i i
. L ruct in Upper Assam a railway from Dibroogurh to
g:gyg’eezlt:og?n;ﬁm to I?d?;xage m:ll;e' at Makum, tmg to some tea gardens, and about which there
1880, has not yet"w“’sPOe g e sing with our despatch No. 184 R., of the 22nd December
strong hopes are entertained of uﬁi;}’ e to raise su%(lnen.t capital to commence operations; but
plantations in Upper Assam, a Provin::esa.sigwtguﬂe moree ilu?i:aglx(lalf bretl(ig gre\tzhu?f ;ohfg?errgogé
class of tea than any other part of Ingig v v i !

5. Your Lordship—in your railway despatch No. 64 of the 8th July 1880— authorised the
prolongation of the two branches of the Tirhoot State Railway for distances of 24 and 75 miles
respectively. Tend_ers for the construction of these extensions are being invited, and we have
intimated to the Lieutenant-Governor of Bengal that a_sum of 25 lakhs out of the Productive
Public Works assignment for 1881-82 ig g his disposal for expenditure on the undertaking.
In oonveyiniothis information, it has been pecessary to explain that with the sum now applied,

rdship’s predecessor’s i : th truction of Productive Public Works
B Y eihis for us 0 Al R s Lt e oot u1] than 25 or 30
it is impossible 1or or expendj in any one Province, a larger sum than 25 or
ig.klis, and that even this small mlmpoa.nntoutref)elgiveﬁy continuously’for along number of years.
But in consideration of the population and extent of Bengal, we have promised to place the

~

i
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hat has been given this year regularly at the disposal of the Bengal Government, until
st ke R i y1;he completion of another set of lines streéohing

. * METRE GAUGS. from Dacca in the south, in two branches, to a
Length Estimated. point opposite Goalundo, the terminus of the

I astern Bengal Railway, on the Ganges, and to

(1)—Aircha_ opposite Goalundo thp town of Mymensing, on the Brthmaputm
(2)—Hso.jto DT;: through Dacca g 65(@)  River. The length of these two lines is 128

to Wymensing ... .. 85 go - miles, and their estimated cost 125 lakhs.*

—_ — Plans and estimates for the work have been

o S L submitted to us for sanction, with a statement

e of the financial position of the Government ot

Estimated gross traffic .. .. .. 12,75,000 Bengal, and an undertaking to meet the
Working charges, 75 per cent. = 7,25,000 charges for interest on the capital to be invest-
Net income, equal to 44 per cent. ed. These statements being in all respects
perannum .. - .. .. 5,560,000 satisfactory, and the importance of the line
being indisputable—numerous petitions having

(a) Includes cost of ferry steamers, been sent in to us urging its early construction

Vide enclosure No. 2.—Letter No. 852 . R. of the 26th OF account of the gradual silting up of the
October 1880, from the Government of Bengal. former navigable Mymensing channel of the

o S Brahmaputra river—we have the honor to
solicit your Lordship’s permission to allow the work to be taken in hand by the Government
of Bengal as soon as fum?s can be released for the purpose, from the Tirhoot Railway exten-
sions, that is, in 1882-83. We ought to add that the extension of the Dacca-Mymensing
branch towards Assam on the left bank of the Brahmaputra ziver is probably the best railway
that ean be constructed for opening out Lower Assam. It is our intention to instruct Bengal to
finish tdhjs branch before it commences the other more expensive branch to Aircha opposite
Goalundo.

6. Besides the ;allways n Eastgrn Bengal, His Honor the Lieutenant Governor of Bengal
is anxious to have built a set of lines in the part of Lower Bengal confined between the Hooghly
and the Ganges. About these lines a despatch will be addressed to Your Lordship in connec-
tion with the offer of Messrs. I_lothsehlld to make the line from Calecutta »id Jessore to Kulna.
The details of the terms on which an agreement might be concluded with those gentlemen are
now under our consideration. It would be a desirable arrangement if all the lines between the
Hooghly and the Ganges projected and built—a little under 500 miles in length —could be
worked under the same management. In any agreement provision will have to be made for
doubling the line from the new Hooghly Bridge (sanctioned for eonstruction by your Lordship
as part of the East Indian Rallway) to Sealdah and for the enlargement of the Sealdah Railway
Station to accommodate the additional traffic to be expected on the establishment of communi-
cation with the East Indian Railway.

7. His Honor the Lieutenant Governor of Bengal has commenced the construction, out of
Provincial funds, of a short branch, 14 miles long, from the Sonarpur Station of the Calcutta
and South-Eastern Railway to the large village of Mugrah, about half-way on the road to
Diamond Harbour. The work is being executed by contract, and will be finished by 1881-82.
Tts cost is under 12 lakhs of rupees.

L S 8. }En th}«)a North-Western Provinces two

ide 1 No. 3.—Letter No. C93 R of the projects e bmitted t i
0\, S Yo STte X 012 0 oot v g i o1 ot

T v S an . ay sy
(.,)"\95}5’;‘,,5’0‘;3:‘:‘1\-0. s.—Letter No. C 145 R of 17th responsibility—one (1) for a railway from
“September 1880, from North-Western Provinces and Bho“jpore, 14 miles north-west of Cawnpore, to
Oudh. Kalpi, 33 miles in length, at an estimated cost,
on the broad gauge, without rolling stock, of
16} lakhs, the other (2) for a line from Bareilly

o Kaipi Railwoy— : us. to Pilibhit, on the metre gauge, 33 miles long,
Estimated gross receipts.. « L75,52L at an outlay of 17} lakhs,
Less working charges—, Th y X
Per-centage on receiptsason b e expected net* revenue to be derived
Fast Indian Railway .. 32 per cent. from these lines has been calculated on the

India : g
Add for use of East In basis of the existing traffic on the public road,

i i StOCk e e A ” " + 7
s e g and is in one case found to be sufficient to
Tohel . A3 (oime | el 6, and in the other about 4}, per cent.
Net receipts .. .. 101,808 on estimated cost. In the enquiries made
which is 6 per cent. on the capital cost (16} lakhs) of the about the branch to Kalpi, it has been
fing. ., oscertained that the cost of a broad gauge

Pitibhit Railway— d
Estimated gross earnings
Working charges, 60 per cent.

188,612 Toad from Bhowpore to be worked with the
1,10,167 stock of the East Indian Railway is about 33
315 1akhs less than the cost of a metre gauge

et Teoiphs o o 17p inkhe, - ) line from Cawnpore, inclusive of a small
or 4-2 per cent. on 8 capital outlay of 173 lakhs. g
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provision for rolling-stock, and that even after givi X i i
5 . giving the Bast In
per eent.hof the gross earnings for hire of their stock—a rate mostd;zglﬁfl:t?ze(t}gt
pang'—t e returns on invested Capital will, if the line is built o : :
(l:;n - against 34 on the metre, while, as regards public convenience
tween a broad %aimge road, worked as part of the E

gauge line on which nearly all goods will have to break b nseq
: . ulk, and vhich, i ence
goods traffic will never, from shortness of transit, attain its true devlelo;lx;:l}ltl.dl, Rl

On the Pilibhit Railway Mr. Molesworth’s note* shows that a broad gauge road

without stock and worked as part of the Rohil-
— Aff(i‘hltl]?d Railwfxy could be built for the same sum
. ) © experience we have the expense
?}r:gak};lghdgﬁifenz graﬁic attendant on break of gauge, wg are strongly thz;l)igﬁon thatpsu v
niary saving ma bg B without adequate cause, i.c., only in cases where a large pecu-
had been i%ltend);d toextPeol?d by bmldlng on .the metre gauge. In the nresent dianoe; it it
Lordship to allow it to berlmnn,te the branch finally at Pilibhit, we should have asked your
and Rohilkhund Railwa 1 OOBStmcwq on the broad gauge, and to be worked as part of the Oudh
that will in time be roly . dht the intention is that the branch should form part of a system
the foot of the HimI:lla ?nge thmYugl-l. 19191‘1 and Sitapoor to Lucknow, and also be extended 0
carried out, on the Pilib)haf: ﬁ‘f‘“‘ Naini Tal. The length of line that may thus eventually be
) 1t Branch as a base, is probably sufficient to justify a change of gauge,
and in accordance, therefore, with the wish of
the Local Government,} we request your Lord-
slultjl’s sanction to the construction of the b,;m]];];
lakhs. The Local Gov .on the metre gauge, at an estimated cost of 17;
Branch Railways, anderi?ntlﬁzitr“‘:fclgugg ﬁ;;m:rz)ml responsibility for both the Kalpi and Pilibhit

them in hand in 1882-83 w ; proved by your Lordship, we purpose putting
grant. m 1882-83 when funds will be available from the I’roflu(-tive Public Works

m{mny 10
e Uom-
n the broad gauge, be 6 per
, there can be no comparison
ast Indian Railway System, and a metre

* Vide enclosure No. 5.

as a metre gauge line with a separate

T Fide enclosure No. 6.—Letter No. 1,89
< O, No. 1,822 R., of tha 3
December 1880, from the Gove y ; S drd
Western Pro\'in,ces and Oudh. vermment of the North.

9. The Punjab Government have solicited sanction to build a line on the broad gauge

t Vide enclomure No. 7.—Laetter No. 5,265 of the 1ot 10+ Amritsar to Pathankot, a_distance of
October 1880, from the Government of the Punjab, (]‘:'."” miles, at an estimated cost of Rs. 45 Iﬂ’k}]‘s'
" : : \ t is proposed to work the railway through the
lllfsen’i’qi ;5)0%19 Slln(}l, Punjab and Delhi Railway Coml}any. The gross traffic iz; estimated at
<4 sy :.fm. the net income at Rs. 2,51,654, or over 5 per cent. on capital cost. We think
with g foll 1 'Ilélifome too sanguine as regards passenger traffic, but the Local Government,
Tk 6 nowledge of the possibility of having to make good for two or three years about &
A% of rupees per annum for interest, undertakes all financial responsibilities for the enter-
prise, The hne’wﬂl be a most valuable feeder to our railway system, and will, besides giving
access to the Langm Valley, open out a well-populated district, the seat of numerous well
attended fairs, and irrigated, as well as provided with water power, now being turned to useful
account by the Baree Doab Canal ; we therefore strongly recommend the rojected railway for
sanction as a _Productive Public Work for commencement in 1882-83. g\'o extension of this
branch is possible, nor will it be cheaper to build it on the metre gauge with an equipment of
stock and mtl} interchange platforms and sidings, than to construct it on the broad gauge and
work it as an integral ga.rt of the Sind, Punjab and Delhi Railway. As there will be no saving
gtfeociwta} eXPe;ndiltlure Y uth% adog)tioil 0; the metre gauge, and as there will be considerable
venienee to the public by a break of gauge, we are ini i he
metre gauge is on all léroauds inn.dmissible.g i T U R

PAew 12 ¥ ihavufond bofors mis 1 Gouncil sour Byoel. In connection with the railways) above
lency's letter No. 266 of 18th October last, regarding the referred to, for construction out of the Frodos-
regulation of expenditure on State Railways, and [ desive tive Public Works gra.nt, we beg to quote, for

to give my cordial assent to the sound principles 1ui . = inci .
down in the first eight paragraphs of that lcaql:clpl(,s lid  easy reference, in the margin, the principles

2. According to these pvrinciplus, the criterion of the laid down b)’ Lord Cranbrook in his despa.tch
remunerative prospect of a State Railway project will not INO. 13 of 5th February 1880, for regulatmg

be its promise to pay at once fnll interest on an estin. . iy [
Capital expenditure sufficient tomest the wants f)s;tx;u;\,t:t;;f expenditure from that grant on railways.

which it may take years perhaps to develop, but that it 10. There is another line that we should

shall afford reasonable ground for the expectation that it v : . . . :
after a moderate ioterval, more than pay the inter’;: :!tnwt‘llxlé wnsh to see taken in hand in the Plln_](lb, YiZ.,

first direct outlay, and that there shall be some available 90 extension on the metlje gauge of the Rﬂj-
vesource, such as the surplus Provincial revenues, from putna Railway, in the direction of Forezep()l.e

which to meet any deficiency for annual interest or 1 ) 1 18 line
wise arising, before equilibrium shall have beenoz};z:: from Delhi. But the construction of this line

blished. will have to be deferred for want of funds,
till other more urgent works are brought to
completion.

11. In the Central Provinces it is proposed to continue the line now under construction
from Nagpur to Dongargarh, i_’or a further distance of 135 miles to Bilaspur. The plans and esti-
mates are in course of preparation, and will he submitted to your Lordship in due course. In the
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‘1 it is our intention, with your Lordship’s permission, to make a grant of 20 lakhs
z’n?‘?ﬁ}dféégds the construction of this extension OF the Nagpur branep of _the Great Indian
Peninsula Railway, into Chota Nagpur. A glance at any map of India will show the large
area of the empire, that is, in this neighbourhopd, unprotected by railways, and we are anxious
that regular steps should be taken to open it put- We_ do n_ot ?.dvocate any large sudden
expenditure, as the country beyond the rich gmm-produemg distriet of _Chattlsgurh, though
abounding in coal, iron and other sources of undeveloped future wealth, is scantily populated
and covered with forest, and time is required to make mllway_s productive in such regions. But
the necessity of the line is sufficiently obvious to render detailed explanation unnecessary. All
that need be said at present is, that the line as far as ]'31la§pur will satisfy the conditions laid
down for the expenditure of money on Productive Public Works, and that we propose to proceed
with its construction in short sections, finishing off one section before putting others further

distant from Nagpur in hand. The next
e No. 8, Proceedings R.C, September 1830, section to be commenced extends from Dongar-
gath® to Nandgaon, and will require—to
revent intermission of work—to be taken up
by the end of 1881-82. The length of this section is 19 miles, and its estimated
cost 83 lakhs. The Chiéf Commissioner, Central Provinces, is urging us to let him commence
this section on the ground that the great eastern road runs through Nandgaon, but does not
approach Dongargarh, the present terminus of the ra}lway; anfl that if the railway be at once
extended to the former place the expense of a connecting road will be saved, and the trade from
the south and east of Chattisgurh will be attracted to the railway, as well as the trade from the
north and west which would alone ﬁow‘ to the terminus now gnfler construction. We huvp not
decided as yet to accede to the application to the thef Commissioner of the Central Provmcgs,
but we shail probably have before long to permit him to proceed with the proposed work in
anticipation of sanction to the complete project to Bilaspore.

s 12. The funds at our command for expen-

; : T
+ Productive Public Works grant Laxns, diture on Productive Publict Works in 1882P-83,
Railways 3 . o - 180 will, it is presumed, be similar in amount fo
[rrigation - . L e the sums granted in 1880-€1 and 1881-82, viz.,
Madras Harbour for Railways 180 lakhs, and this sum will,
250 according to the preceding proposals, be distri-

buted in 1882-83 as follows :—

s

# Vide enclosu
Nos. 28—33 A.

for eonstruction

Laxns.
Burma {‘}0
Bengal ; 25
North Western Provinces and Oudh Lo Aty
Punjab 35
Central Provinces ... 0

—

Potali<...: 120

—_—

The balance of 60 lakhs is not more than it is necessary to keep in reserve for the completion
i the Rajputana-Malwa Railway system, and for the gradual development of the stations,
:»'orksilops and rolling-stock equipment, of nominally completed undertakings.

13. In your Lordship’s Financial despatch No. 299 of the 2nd September 1880, allusion is
made to a probable additional allotment on Protective Public Works of about 75 lakhs annually,

soon as our finances can bear the charge. In the event of the instructions from Her Majesty’s
?}é- ernment on the subject of the expenditure of the funds raised by the special taxation
Gos T d in 1878 rendering this sum available for outlay in 1882-83, or in a subsequent year, the
"'11})1({’; which we consider demand early attention'are, Jirst, the line from Hootgi wid Bijapur to
‘fs ?lr “het, in the Bombay Presidency, that has already been partially built for famine relief
“‘ug e, and, secondly, a line to open out Bundelkhund. The difficulty in improving the
lomfr)mmicatinns of Bundlekhund is the Jumna crossing on the east, and the Nerbudda river and
& gt (n e south. The Jumns river cguld not be bridged much under a cost of 30 or
a3 lakhs of rupees, nor could the Nerbudda crossing and ghaut ascent be surmounted at much
less cost. We do not think it would be prudent to incur this expenditure at present. The best
plan appears to be to extend the Gwalior Railway vi Jahnsi to Mau-Ranipore, the great trade
centre of Bundelkhund. There are two large rivers 0% this line—the Sinde and the Betwah, but
both streams have rocky beds, and the bridges will not, in eonsequence, be exienswe: A survey
i progress, and Wo hope to be able to submit plans and estimates for your Lordship’s sanction
in time “f funds be available, for the commencement of operations in 1882-83. If at some
future date, this railway could be extended to jois vid Banda, the Jubbulpore Branch of the
1}‘. o ¢ ion Railway at Manickpore or Markundu, the whole province of Bundelkhund would be
]l;?),noht within easy reach of the ports of Calutta and Bombay, and would secure both a market

for its produce, as well as immunity against famine 10 seasons of severe drought.
). - ’
-
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In regard to the line, in the south-east of the Presidency of Bombay, surveys, more or less
complete, have been already made, and the cost
of a fair-weather broad gange railway from
Hootgi vid Bijapurto Bagalkot, 106 miles, is put
down at 53 lakhs *
14. Besides these two lines a third ought to be undertaken in Madras, if the whole sum
}E?posad. to be alloted for Protective Public Works can be devoted to railway construction.
e position of this line will have to be left for selection to the Madras Government, whose
attention will be drawn to the desirability for preparing a project in due detail for submission to
your Lordship.
15. Besides State lines, we have already recommended to your Lordship that the agenc
of Guaranteed Companies should be called in to build the fo]lowing branches undpnew railwags :—)-r

East Indian Railway Com-

® Fide enclosure No. 9.—Letter No, 2,523 of the 12th
October 1880, from the Government of Bombay.

; pany. { Hooghly Bridge at Hooghly.
T Orders have been received since this +Madras Railway ComPﬂUY~—Bellary to Néw Wubli.

despatch was written on our recom- [ ]
Karwar to New Hubli, with

mendations in favor of these lines in St 3

4 afford House C 3
fm'“ Lordship’s despatch No. 127 t ommittee extensions to open out South-
ern Mahratta country.

el o:ha!;lth l;ecgmber M, 1 —new Company,

which we Te; - * .

N ATiaatio. Gt e and,. Punjab and Delhi (Raiwind to right bank of
Railway Company. ; Butlej, opposite Ferozepore.

Bombay, Baroda and Central {Extension of Dakor Branch to

India Railway Company. Godra.

16. The only addition as far as we can i i i
§ yet accurately judge that it may hereafter be desir-
able to make to these recommendations will be in favor og t}?e cnmp]etioﬁ}: by the Oudh and
* Broad-gauge— Rohilkhund Railway Company, of the connect-
Length inclusive of branch to Hurdwar.. 13¢miles, 1DZ" link between their system and that of the
Estimated cost ., 3 e 148 lakhs. S}i’nd, Punfi}nb and Delhi Railway, from Morad-
- abad to Saharunpore, with abranch to Hurdwar,
that formed the subject of our despatch No. 180 Railway olf tllmmll{)th July 1879,

Besides the value of this link as a militar

: y line of communiecation, on which point we beg to
refer your Lordship to the report of the late Indian Army Commission, to ILord Napier of

Magdala, S'I.J‘ Henry Norman and others—who have held high positions in the army in India, as
well as to Sir 'W. Muir, formerly Lieutenant Governor of the North-Western Provinces, it is
obvxoug that we shall not derive full benefit without its construction, from the large expenditure
now being incurred on the bridge over the Ganges at Benares. One of the great objects of that
tmportant work is to relieve the strain on the single track of the East Indian Railway, west of
Mogul Serai. Your Lordship in despatech No. 113 Railway of the 11th November 1880 has
g:rn!ltted the double line, that now stretches from Howrah to Buxar, to be continued to Mogul
ral, and it is to be expected that a further extension will be necessary before long unless we can
provide a second channel for the traffic. This channel can best be obfsined by making the Oudh
and Rohilkhund Railway part of the through system from Calcutta to the Punjab. It is scarcely
Decessary to remark that a second line which opens out new country and developes new traffic is
a more useful investment of capital than doubling the track on an existing road. Double tracks
shoul(.l not, in our opinion, be laid, except as a last resort, when no other means are available for
carrying off the traffic. In a railway point of view also it is highly desirable that all lines,
where practicable, shou}d lead into one another at both ends, instead of being stopped short at a
tc;wn however la.r‘ﬁe or important. Railways thus terminated are deprived of a considerable share
o}1 traffie thgt would othemse.pn.ss over them. As a strong illustration of the weight attached to
:h e connection together of railways, even when leading to the largest of cities, we can point to
€ enormous sums spent of .late years in Jondon and Paris on building lines over most expensive
lg.!l:lid, in order to establish 1nter~egmmunieation between the various railways, of which those
el 9; m.toi l‘}?ther were, the termini. But in the present state of our finances, it is, as stated in
%‘;r nepe cth 0. 180 Railway of 18th July 1879, not prudent for us to add to our liabilities by
rrﬁmng e million and half sterling that will probably have to be expended in ecarrying this
work to completion. Our object in drawing attention again to the great importance of the line
is in the hope that in the existing state of the money market it may be possible to revive with
success the project put forward in our previous despatch on the subject of getting the line built
by ana.te enterpnz.e on terms that would not impose an onerous burden on our exchequer.
] 18. The specific recommendations to which we have to ask your Lordship’s sanction,
independent of recommendation already made in other despatches, are—

1st.—Permission to allow the Chief Commissioner of British Burma to build by degrees,
* Length o . .- . 42 miles. 88 he can spare the means, out of provineial
Estimated cost .. . . +- 7] lakhs.  revenues, the extension of the Rangoon-Prome*
Gauge .. v & e v+ Metre. Railway to the frontier at Allanmyo.
2nd.—Authority to construet, as Productive Public Works, on the financial responsibility
of the'Local Governments, the undermentioned railways :— :

AN
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On the metre gauge—
) From the port of Dacca to Mymensing,
(@ with a Pbm.neh to Aircha, opposite
Langthi = s - . bt 4 Goalundo, the terminus of the Kastern
* Estimated cost * X - 1.24 per cent. Bengal Railway, to be worked by the
Expected dividend > v *. Metre. Local Administration—Bengal Govern-
el »: ment.
: (b.) From Bareilly on the Oudh and Rohil-
R S -4 khund Railway to Pilibhit, to be worked
E“ﬁmteddci?}fiend it "1 -+ 42 per cent. by the Local Administration—North-
&‘:ﬁ:ewd 7 o . ++ Metre. ‘Western Provinces Government.
On the broad gauge— :
31 mile (a.) From Bhowpore to Kalpi, to be worked
a Length = -t S Xy ve! 103 Takha, as a branch of the East Indian Rail-
w dividend on cost .. - g. Ber cent. way—North-Western Provinces Govern-
oo . .. . . ment.
i g U P (.) From Amritsur to Pathankot, to be
b Iﬂ“.gthwd cost iy % oo A5 Talehs. worked as a branch of the Sindh,
EE‘,'pecmd dividend on cost .. St g Punjab and Delhi Railway—Punjab
Gauge i = : Government.

3rd.—And finally sanction to carry out as Protective Works, when funds are available—
(a.) The completion of the fair-weather rail-

o +« 106 miles i S

Length .- 4 & i ; way from Hootgi, near Sholapur, to
“ Estimated cost 3 oA 2»3 elfl_khs‘ Bagalkot, to be Wc’>rked as a branch of

SNy the Great Indian Peninsula Railway.
G (e (b.) The railway into Bundelkhlcllnd from
- e Bt e Gwalior, after preparation and sanction
: Iﬁgﬁle cost 5 e i of the estimate by your Lordship, to be
Gaoge 38 worked as an extension of the Sindia
Railway by the East Indian Railway

Company.

19. In the distribution of the Productive Public Works assignment, our object has been

: o sufficient money to a Local Government to enable it to construct from 30 to 40 miles of
to give each year. Smaller grants than those that have been assigned would be of little use
g-mlwa)('iuéelo ment of the railway communications of the large provinces of our empire. But
in the "fh thg very limited grants it has been in our power to allot, it will be perceived, after
even Wi the necessary reservation for the improvement and better equipment of nominally
ma.knll *od lines, that no money is available for the presidencies of Madras and Bombay, or for
com;ée mission,erShi of Assam. If no increase is possible in the annual ﬁn}nts for railway
e 0mtion it will be incumbent on us, as soon as the Rangoon-Tounghoo Railway in Burma
oonsfg'hﬂcﬁne; to which sanction is now asked in the Punjab and North-Western Provinces are
and 19‘; od, to stop further railway construction in these pr_ovinces, and to take up work in parts of
oolélip that’&l‘e now to be left without assignments. But it is our earnest hope that the grants may
In z Jemented by private enterprise if we are successful in getting the Messrs. Rothschild
bedSCI(’)Pto make a commencement in this direction in Central Bengal, and your Lordship will
andersf;an d that in requesting sanction to the above-named works, we are not debarred from
lhl:nding them over to a private Company should it appear subsequently desirable to adopt such a

proceeding.

No. 8. OrpER THEREON, 3rd March 1881, No, 563 W.
OrDERED that the following letter be sent.
(Here enter No. 564 W., dated 3rd March 1881.)

Major, R.E,,
Under Secy. to Govt., P.W.D.

3 1 ineer for Irrigation, ” Lo e
St gtl)lrllesful%?lgngGngineer for Railwa,ys,} with copy of le e?/

"

. Exd. 8. T. Austin.
(gb‘pare Copies
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JH ABL A, f PUBLIC WORKS DEPARTMENT.

Buildings and Roads.
Civil Works.

No. 564 W.
& Nq. 9. ~
Frox _
Tue SECRETARY 10 1HE GOVERNMENT or MADRAS,

Public Works Department,
, To ' '
1 ’ Tue SECRETARY 10 1HE GOVERNMENT or INDIA,

| Public Works Department.

Sir,—In reply to your letter, No. 754 R. C., dated 16th October 1880, and to
another to same purport in the Irrigation Department, I am directed to submit, for
the information of the Government of India, the memm:and.ums of the Chief Engi-

* No. 4 W., dated 15th January 1881. neers for Irrigation* and Railwayst as

marginally noted, which deal with the
+ Dated 6th December 1880. subjects adverted to in Major-General
Fraser’s minute of the 6th May 1880, forwarded with the above communication.

9. The memorandum of the Irrigation Branch now sent up is not so complete
s P as could be wished, as it fails to show precisely the present condition of the projects,
: a4 /}9 : ‘ as also the increased acreage under irrigation and the probable returns which may
Nogh fairly be looked for as the result of the expenditure to be undertaken under “ Produc-
tive.” It is, moreover, believed that the Sungum 'Project has already been accepted as

belonging to this class by the Government of India.

3. In addition to the various large projects forming Colonel Mullin’s first table,
the Periyér, Baroor, and Rushikulya, and perhaps some of the other projects enumer-
ated, should, in the opinion of this Government, be removed from the list of merely
«« Protective ” works to that of “Productive.”

4. On the first named work for instance the ultimate returns are calculated to
be over 7 per cent., and there would appear no room to doubt that in this, as also in
regard to the Baroor work, they will be well in excess of the 41 per cent. required to
be shown on the indirect as well as direct outlay.

) N 5. Incomplete however as the lists are, they will, it is thought, sufficiently meet
y f CCod ~ the object of the Government of India in making the present inquiry; and should
[ D2 44 g : ve be any need for it Colonel Mullins on return from tour will no doubt be enabl

there ¥ on I ahaliled
Tl /‘ il to supplement in great measure the deficiencies noted.
L

Jess complete, but of the lines referred to in Colonel Shaw-Stewart’s memorandum the

/,Q . '3_ / 7 [ (‘) ’ 1 f g 6. As regards Railways, the information under the head Probable Cost is even
1

'l following are, in the opinion of the Right Honorable the Governor in Council, of special
importance.
1 7. The proposed line from Bimlipatam on the East Coast »ié Vizianagram to -
Woris ‘ ] Raigurh, with eventual extension to either Raepore or Sumbulpore on the prolongation
that the ¢ ent ¥ of the railway which it is understood has been already pushed forward from Nagpore
towards Raepore and may eventually be extended to Calcutta, is specially deserving

g
!
. LF of consideration.
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Proceedings of the Madras Government, Public Works Department,
28th July 1870,

No. 441.
No. 118.

Note by the Acting Chicf Engineer for Irrigation on the Sungum Project.

Tuis project is for the extension of irrigafsion in what has been named the
Northern Delta of the Pennair in the Nellore District, and it is ealled the Sungum
Project because the off-take from the Pennair is situated close to the cusbah town
of Sungum, where for many years past two native channels, the Gundaveram and
the Duvur, have been in existence and have irrigated with varying efficiency
upwards of 40,000 acres of land. Sungum is about 20 miles west of Nellore,
which again is 108 miles north of Madras. The Pennair has a drainage basin of
about 20,000 square miles; it takes its rise at Nundidroog in Mysorefand runs
northwards through the eastern part of Bellary, then across the Cuddapah Dis-
trict from north-west to south-east, and, passing through the Nellore District
from west to east, it falls into the sea a little more than 100 miles to the north of
Madras. '

9, At Nellore an anicut was commenced across this river about fifteen years
ago, and was completed some five years lefer : the channels in connection with this
anicut are now nearly finished, and the irjigated area, which was estimated to reach
ultimately to 64,000 acres, and which is all to the south of the river, was, accord-
ing to the latest returns, 57,286 acres.
It is now anticipated that the area, which
will be irrigated in the Southern Delta,
will exceed considerably the acreage originally provided for, and accordingly,
instead of allowing only 1,088 cubic feet & second for this Delta, 1,352 cubic feet
will be left available, and only the supply which runs to waste after making this
deduction Las been taken into account in designing works for the better irrigation
of the country to the north of the river. :

Vide Proceedings Madras Govt., No. 260,
dated 21st January 1870.

3. From the papers which accompany this note it will be seen thatin October
last Mr. R. Smith, the Executive Engineer, who has throughout been charged with
the preparation of this project, sent in estimates amounting to 38 lacs for the irriga-

tion of— i
The present average area of culti_vation 44,053

The area of ordinary wet land left waste for want of water. 19,613
Additional land 19954
Total... 83,620

and, from the latter part of the report which accompanied those estimates, it will
be noticed that the expected net returns from the outlay amounted to 6:36 per cent.

4. An examination of the project so prepared showed that the smallness of the
returns likely to be obtained, which returns, I may add, did not appear to me to

be sufficient to warrant so large an outlay f1om Loan Funds, was due to two causes—
1
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1s¢.—The works had been designed upon the data furnished by the register
of the Pennair for the year 1863, which was the most unfavourable of the series of
eight years, 1861 to 1868, for which reliable records were forthcoming at the time.

2ndly.—Some parts of the scheme were found to be much less remunerative
than others, and on going into this part of the question I considered it advisable
to omit the northern channel, the bank channel, and the auxiliary feeder from the
north flank of the Nellore Anicut.

5. In another respect also the arrangements proposed by M. Smith appeared to
me capable of improvement. It was intended by that officer, for the reasons detailed
in the sixth and following paragraphs of
his first report, to do without an anicut
across the river, and to place the floor of the head-sluice 3 feet helow the ordi-
nary deep bed of the river, but 3 feet above the deep bed of a pool which has been
maintained at this point owing to certain peculiaritics of the site; while, in order to
obtain the great discharge, 7,007 cubic feet a second, at that time contemplated,
without requiring a head-sluice of corresponding dimensions, the main canal was to
have had a fall for a short distance of 7 feet per mile, and a velocity of over 9 feet
a second, to guard against the effects of which special arrangements were made.

Dated October 18G9.

6. After discussing the subject fuly with Mr. Smith it was decided what
modifications of the scheme were appprently advisable, and that officer was
instructed to revise the project accord.
ingly. The principal alterations which
were to be made were as follow* :—

® This office Memorandum, No. 14, dated 18th
January 1869.

1st.—The substitution of an anicut at Sungum for the arrangement of head-
works originally designed,

2nd.—The alteration of the main channel so as to carry as a maximum
4,800 cubic feet a second, with a velocity of about 3 feet a second.

3rd.—The omission of a bank channel from the main canal to the junction
with the feeder from the Kanigherry Tank.

4 th.—The reduction of the water-level of the Kanigherry Tank to three feet
below the level intended in the original project.

5th.—The alteration of the arrangements for the supply of the Davur Tank,
<o as to allow of the existing channel being utilized.

6¢h.—The omission of the northern channel, the cost of which had been
found to be somewhat out of proportion to the area to be supplied.

=th.—The enlargement of the principal channel from the Kanigherry Tank,

s s rl3 o " : P 3 ’\'\ re.
and the omission of the subsidiary canal from the anicut at Nello

" of acre
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8/4.—The carriage of the drainage of the southern part of the country
affected into the Pennair, instead of the exclusion of all such drainage from that river,
and its diversion to the eastward and northward.

7. With these modifications which, it may be remarked, include the all-
important alteration of the basis on which the works were to be designed from the
water-supply of the worst year to the average of eight years, of which that worst year
was one, it appeared probable that the area to be irrigated might be extendefl from
83,620 acres to 94,000 acres, and that the estimates might at the same time be
educed from 38 to 26 lacs of rupees.

8. A few wordsmay be said perhaps with advantage regarding the considera-
{jons which have appeared to me to make it desirable to plan the project with
reference to the average, rather than the minimum, water-supply available. In the
first place the choice seemed to lie between carrying out a scheme promising to
be fairly successful and remunerative, and weighting the project with the extra
cost of almost absolute security, which probably would have resulted in swamping
it altogether. I think I am correct in saying that not one of the irrigation systems
in this Presidency Jhas been laid out soaste be completely efficient with a minimum
water-supply. Noteven the first-class rivers, of which there are but three, the Goda- |
very, the Kistna, and the Cauvery, have a sufficient minimum supply for more than an / 1O

" insienificant fraction of the area watered by them; nevertheless, nearly 11 millions
gnificant irac’

s are successfully irrigated by them without the aid of tanks or reservoirs.
With one or two exceptions irrigation under the other rivers is carried on with
the aid of tanks, and in these cases the safest plan seems to be to ascertain what
s been foond possible and sufficient under certain circumstances, and to deduce
from the facts thus made available what arrangements may be expected to give
catisfactory results. Now,asregards the Pennair, we have some ten or twelve years
experience of the character of the river, and we know that a certain quantity of water
ed off from the river has, with the help of the monsoon rainfall, sufficed to irri-
gate certain number of acres in the Southern Delta. In preparing the revised
project a similar and proportionate supply has been allowed. We know, moreover,
that two small and irregular channels,
having their heads at Sungum, have
supple mented the supply of the tanks of the Northern Delta sufficiently to provide
for the cultivation of a certain area,*
and it is now proposed to give far more
capacious channels in proportion to the exte.nded area, and to ensure these channels
beine filled, whenever the state of the river will admit, by means of an anicut, instead
5t 1:aving them to catch such a supply as happened to find its way to the head, or
was led there by temporary sand-bunds.

Gundaveram and Duvur.

* Acres 14,053 on the average.

In the second place it appeared to me that the Government eannot afford to
construct irrigation works on such a scale -as'to earry a full suppl?f in a year much
less favourable than the average, and that it 18 b-etter to run the _rxsk, or, it may be

rtainty, of having the successfully cultivated area variable, rather than

the ce




Proceedings of the Madras Government, Public Works Department,
28th July 1870.

design works which in average years could carry all the water wanted in less than
half the time available for the performance of this duty.,

9. From the register of 1863 it was found that ouly fifteen days were to be had
for passing down the Sungum Main Canal the whole of the water needed for 83 6A20
acres. On the other hand,’the average supply of the eight years admits of thirty-tl’lree
days being used for carrying the proper quantity for 94,000 acres. The difference is
very important, and I think the true bearing of the question will be the better
appreciated from the following illustration. The net return on the original roject
was estimated at 6:36 per cent., that on the revised scheme at rather rioro tIhur;] 50
per cent. additicnal. Now, supposing the people had to pay in either case sufficient
to yield the higher returns to Government, they would have to be assessed ate: ‘0
per cent. more with the original, than with the revised, project. The a‘ssessmet:t
is taken to be 5} rupees, so that for seven years out of eight they would have :
pay 23 rupees per annum to render secure the value OE say, half the croe .
one year, and this value would be 5 or 6 rupees. The Govérinnent too wi{)l Ll:l
better off in obtaining (8 — 1) x 9 — 67} per cent. on the outlay iu,citrh’t vezzn'ﬂe
instead of 8 x 6 = 48 per cent. in the same time. i ’

10.  On the average, then, itis supposed that for thirty-three davs in each vege
there will be enough water in the Pennair to supply all e.;istinfr cuftivqtion b?le‘u
Sungum and to afford 4,800 cubic feet a second to the grea uc;lder tl;e o )t) ‘*)\“;
Sm?gum _Anicut, and the works have been designed accordingly. Theldaia b(::x
which this conclusion has been come to will be found in Appendices B. and C
attached to Mr. Smith’s first report. As, moreover, the rice-crop requires wz;t)“;" .
September until January, it is not enough to provide for the total]su ly r;rui(r)cn(;
being drawn off from the river in thirty-three days, but the quantity notlz)i:o)nsunlncd i
tha't time in the fields must be stored in readiness for use when the dischar re in tl lt
main canal is below the average quantity required. 94,000 acres wo;li at tlllz
usual rate of two cubic yards per acre per hour, consume 1,410 cubic feet ox;t of tl
4,800 cubic feet a second to be carried by the main canal" the rest will be st rol;
chiefly in the Duvur and Kanigherry reservoirs, the capacit; of the latter of wlt;i(:h/it
is inte?ded to raise from 7744 millions of cubic yards to 23774 millior d
partly in th.e numerous tanks, some of which, and especially tlie two near) 'l:]’l “:L
are of considerable size. The total storage capacity provided in the reviqed[ r ; *u;:
is for 3'?.0':-39 millions of cubic yards, which is equivalent to more tlu;n lplt(”)J:lL
total quantity, 50688 millions, which is to be brought from the river. The clin ti l(:
storage amounts to 152°50 millions, and this has sufficed for 44.053 'Lc.res and 9: (l)l(;%
acres would at the same rate require 325-4 millions to be store:i é (‘ uant,it 7 to wl’nich
320-59 millions approximates sufficiently closely when the n:ucg more) complete
arrangements intended to be introduced are taken into account, i+

11. It has .beefl assumed that 8,000 cubic yards of water will be required for
each acre of cultivation, this being the usual allowance in the Eastern Coast districts
near Madras.  Of this total, 6,000 cubic yards will, it is expected, have to be derived
from the river, leaving 2,000 to be obtained from rainfall. Also of the 6,000
cubic yards 5,392 will be carried durine
the time* the main canal will, it is anti
cipated, carry a full supply, while the difference, 618 yards, will be made up when

# Thirty-three days.
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the river is comparatively low but nevertheless discharging more water than is
needed lower down. Altogether the registers show that on the average the canal
will run full for 333 days and will obtain about one-fourth of the maximum supply
on 9% days, and this will more than suffice.

12. As regards the returns to be derived from the proposed outlay, it will be
n that, of the 94,000 acres to be irrigated, 6,056 acres are Inam lands, from which
probably no additional revenue will be
derived. Mr. Smith, after consultation
with the Collector of Nellore and the
Officers of the Settlement Department, who are at work in the district, bas taken
51 rupees as the assessment of all the Government lands to be irrigated. The
correctuess of this rate will, I think, require confirmation in the Revenue Depart-
ment before the sanction of the Government of India is asked to the execution of
the project from Loan Funds, but it may be remarked here that the evidence 1is
stroﬁgly in favour of the conclusion that at the approaching revision of the assess-
ment a lower average rate will not be fised, The gross returns would then

be—

see

Vide Appendix C. to the Memorandum on the
revised scheme.

RS.
94,000 — 6,056 = 87,944 acres at 53 4,83,692
Deduct the present average annual revenue on 45,131

acres of Government land 1,75,736
Increase of revenue... 3,07,956

It cannot, however, be considered that the whole of this increase of revenue will
be directly due to the proposed works, though they will without doubt make it
comparatively easy for the ryots to pay an enhanced rent for their lands, whether
hithLerto irrigated but less efficiently, or newly converted into wet lands. Paragraph 3
of the letter from the Deputy Director of Revenue Settlement given in Appendix
0. shows that the dry assessment in the Nellore and Gudur talooks averages
about 1 rupee, and, deducting this from 51 rupees, the supposed revised assessment
sive of water-rate, 4 1 rupees remain as the amount of the latter, and this
ied by the number of acres to be newly irrigated will give the returns due
o the provision of the means of irrigating an additional area. That area is
,053 = 43,801 acres, and these returns would accordingly be Rupees
t the same time improved means of irrigation directly affect the paying
powers of the landholders; and, if_ the water-supply be made such as to warrant the
imposition of an assessn"xent of 55 rupees on fche dry and waste lands, which
may be supplied by the Sungum channels, this circumstance cannot but have much
weight 1n determining tllxe proper assessment to be fixed, when the revision takes
place, on the heretofore irrigated lands, and thus much of, though perhaps not all,
the increase of revenue from these lands also may be fairly taken into consideration,
in estimating the returns from the proposed ocutlay. Moreover, the water-rate
above referred to is an addition to a dry assessment; but where lands ha?'e. not been
cultivated with dry grains, and where by and as a consequence of, prov1du'1g water
the Government obtain the returns represen’fed by the dry assessment, this amoun
placed to the credit of the works which make the supply of

inclu
multipl
solely t
87,044 — 44
1,97,510. A

also may properly be :

~
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that some consid.erable saving of cost will be found practicable when the works
come to be .carrled out. All that I propose to do now is to make the following
changes, which I have discussed with Mr. R. Smith :— 2

water to these lands possible. The practice in this Presidency has been to caleu-
late returns from irrigation works by comparing the actual revenue derived durin g
a series of years antecedent to the construction of those works with that subse-

quently obtained, and this"is perhaps a sufficiently aceurate method. Inthe case of :
the Nellore Anicut reductions of assessment were made on much of the land watered, Reduction.
and that project has in consequence suffered an apparent depreciution of its remunera- 1.—Reduction of estimate for raising the Dorenal road RS.
tive results. It is now in contemplation to revise the assessment, and the Southern " | from Rupees 16,500 to Rupees 2,500 al roa
Delta system will then show accordingly proportionately better returns. As = 9. Do. for flood-bank on south side o f,the rive-r“ ... 14,600
regards the Sungum project then, it may be considered unobjectic)nable to caleulate 3.—Omission of the southern set of under-sluices 53’883

,

the gross returns as being the difference between what has been, and what will be,

derived from the lands affected. Total... 70,000

13. The following is & general abstract of the estimates as revised by Mr. R. The first two items are affected by the calculated eff ‘ '
in raising the maximum flood-level in the Pennair ated effect of the anicut

ith :(— i
Smit The increase of this level

was estimated. by Mr. Smith at 5 feet, (vi
3 vide parag .
but this sppears to be a_mistake, , (vide paragraph 7 of his Memorandum,)

Ttems. RS, Some time a I cal
. ) i T84 ! o0 o
1.— Anicut and head-works ... ... .o e e 7,09,000 discharge of the river at Adimapully, some 75 miles lfivher 101“) cula::ecl1 oy
et g o O e R ST ST AR TR 3,44,000 data, at 50 millions of cubic yards an hour. Adimapublly is II;e(l): Zleribly 8
3.—FEnlarging Kanigherry OROTTOIE & vaas are vie o By&yBU0 B affluent, and the drainages falling into the river in the 75 miles ar:'nole as; gﬁ*eat
S 1 : » non
4.—Duvur Tank-supply Ranmel . o arat | hea s padidtes 15,020 yery important. I think, therefore, that an addition of 10 millions of ‘eb(') them
5. Duvur branch channel ... oo o e e 33,600 will be ample, thus making the flood discharge 60 millions, or 450,000 Zzbiz ?artds
6.—Eastern main  do. e el Ry N e second. The cross sec,tion of the f;\'e?
" ° r‘ 1 N U TEeS "y ~1 o » ) an 3, i c‘ '. |
77—k ecde.r fr f)m Kanigherry reservoir ... ... .. 8—"7,'2.()'.‘) S LS g, adt ultingum vntl‘l th.e .surfuce fall* give a
g.——gential cuz;zmel 3 ())2),{8(()) ischarge of 60} millions of cubic yards,
1O.:Rcijcse;‘:]baziyme‘.l.t. s A PO (N T 1, 3';,'())00 and, the drainage basin being about 20,000 square miles, the formula D = 75,000 ﬁ[
o : ¢ RN o+ 054 68 e it BEA makes the discharge 55175 millions. Altogether, then, it appear
11.—Tramway and rolling stock ... .o o e 49,820 50.000 cubic fi i i ’ S e SR
12.—Tem orary buildings and contingencies Q2 -',] 85 assume that 450,000 cubic feet a second is the maximum quantity to be passed over
1; = 131) dy ffice © vt:i)l" :l ;*ts i SR ((),()u; the anicut, and, the normal flood-level being 11 feet above the crest, an increase of
__Field and office establishments ...« oo 3,19,20 Jevel to the extent of 18 inches only will take place.

28,72,825

Deduct the value of the land in the beds of tanks to ’ ) But for this differe'nce it would have been necessary to raise the roadway of the
oI L Py R T 1,72,825 L head-sluice 31 feet, which would have added considerably to the cost of that work
'2‘:00 B0 The.a omission of the southern set of under-sluices is advisable, because no

i J ’ off-take 18 proposed on the south bank, and, except for keeping a head-sluice clear

: i N e A e , : | :

The works have been very carefully designed and estimated for by Mr. Smith, guch works 1m the b;t y of an }‘11mct1;t qrel o}?leCtmmb_lc_’ as being a source of expense

and the manner in which he has prepared both the original and the revised and of weakness. & “’bpo**’” © lto‘c;gl 1thmy o not very probable, that a
projects does him great credit. In going through the designs of the works, chanfxel may hereaiter 'e.construc ed on e.bouth side to improve the supply of
the Nellore Tank ; but it is not necessary, I think, to spend money now in anticipa-

1 have come to the conclusion that some considerable reductions of cost may ba

effected. 1 may instance the foundations of the anicut and sluices, in which the : : :
substitution of circular for square wells will be economical and will much facilitate consume almost all the water which the rlver]has to spare, except for very limited
work. The widths of the aprons, too, will probably be found periods, and it may 1.)(5 355““‘9(_1; therefore, that works on the south side would be
extremely expensive 1n proportion to the acreage. The Northern Delta works will
cost per acre about twice as much as those of the Southern Delta, and similarly any
' future works on the south bank would cost 2t least three times as much per acre as
the Northern Delta, owing to the large capacity of channels and head-works required

to pass the supply in about ten days, which are all that would be available.

tion of such an arrangement, because 10 the first place the present project will

the execution of the
to admit of reduction, as the cross section of the anicut contains proportionately
more material than that at Nellore, which has to discharge the same volume of water

y 1,981 feet, while the Sungum Anicub will have an effective

:th a length of onl |
;ﬂ gth of 30 960 feet. Moreaver, the height of the former 18 some two feet greater.
e , detail of the designs and estimates has led me to the conelusion

An examination 1
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14. The details of the field and office establishments proposed by Mr. Smith
are given in paragraph 101 of the report on the original scheme. I would modify
them slightly as follows :—

Salaries and

allowances. 1otal
RS. RS.
1 Executive Engineer ... ... ... 1,060 1,050
9 Assistant Engineers ... ... .. 420 840
2 Hub-Engineers ... .. . u oo 800 600
T R e S et A g v 90 720
33 Matsiriog o 1ol RO 5L 0N 30 360
EAL RN Ol Tl L S 60 607
S T s el Sest R S 60 60
B IOWDRROT ™ &, 0 oo aav ey’ 25 25
BDERREItman - oo NG 50 50 > Executive Engineer’
2 Copyists 30 and 25 55 | o
2 Goomastahs Tk T s and 1% 27
1 Peonrat 7,and 4 Lascars at 6 ... 31 )
2 Accountants 30 60"
TR IR y o  ay 2 40 | 2 Assistant Engineers’
2 Goomastahs 12 24 { offices. 2
2 Peons at 7,and 6 Lascarsat 6 .., 50 )
2 Writers and Accountants .. ... 22 44) 5 a1 - :
2 Lascars at 7, and 4 at 6 rupees ... 38 © Sub-Engineers’ offices.
8 Writers and Accountants ... ... 15 120 "
o e 6 48} 8 Overseers’ offices.
S Ty R R e T o S s 50 100
et tent Xy vy iy, 1IeK o 10
B rorsi — 4412
Office contingencios. . ..oy cve tieee ifins,) 4o bipss! 1o oo 08
Total per mensem ... 4,550
Do. per annum ... 54;600

This establishment would be required for five years, and the provision in the
estimate should, thercfore, be Rupees 2,73,000, instead of Rupees 3,19,200 as allowed
by Mr. Smith. With these alterations the grand total of the estimates will become
Rupees 25,83,800.

15. Itis necessary, however, to say a few words on the subject of the deduction
of Rupees 1,72,825 on account of the value of land in the bed of tanks to be aban-
doned. These t;-mks will not be required to hold water, and their beds will be avail-
able for wet cultivation : they are shown on the sketch map, being distinguished by
cross hatching f[‘()Ij.l the tanks to be retained. It is proposed to sell the right of
occupation by auction; the total area is 7,488 acres, and the Deputy Director of
Revenue Settlement, is of opinion that
these lands, which are generally richs
should fetch 25 rupees an acre. Government have recognized (G. O.,R. D. No. 1,545,
dated 7th September 1860) the propriety of so disposing of tanks thus circumstanced,
and in this case the course suggested would seem to be unobjoctionable.

Vide Appendix E.

16, In paragraph 12 above the expected increase of revenue was noted as
: G ey
peing Rupees 3,01 R

0= Qf § v Sn ith cstimﬂ.t g the cost of maintenance as Eallowe s
Rupees 95,83,800. Mr. Smit es

56, and this would give a gross return of 1191 per cent. on

!
!

~
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Per annum.

RS.
Conservancy establishments ... ... e 140,440
Repairs, at 23 annas per acre .. 15,666

Do. of anicut ... ... 6,000

Total... 37,806

The Executive Engineer states that the acreage allowance has been derived
from the actual expenditure per acre in the last five years in the Southern Delta,
to which he hasadded 10 per cent. I am inclined to think that the cost of mainte-

nance may be more safely estimated to be— RS.

’ Anicut repairs, about 2 per cent. ... .. 8,500
Head-works ... o 1,500
Subsidiary works ... 85,000
Conservancy establishments - ... 15,000
Sundries A 956

Total... 60,956

the net returns will then be Rupees 2,47,000, or 956 per cent. on the estimated
outlay.

17. Appendix A., attached to the Executive Engineer’s Memorandum, gives
a list of all the documents belonging to the revised project. Appendix B. shows
the acreage under, and the discharge with other particulars of, each principal
channel. Appendix C. contains the correspondence relating to rates of assessment;
D. relates to land compensation ; and L. to the value of lands in the beds of tanks
no longer required for storage.

18. The ratesallowed in Mr. Smith’s estimates appear to me to be reasonable ;
and, if the project be carried out under ﬂlﬁ.lt officer’s supervision or by some other
competent Executive Engineer, 1 have lfttle doubt of their proving ample. As
regards a work of this kind it may be said that one must know who is to carry
it out before it can be determined what are likely to prove to be sufficient rates.
First-rate superintendence 1s worth its cost over and over again.

Mr. Smith has provided in some cases not only for carrying the quantity of
water required for the acreage under the channels, but also for what he callsa
maximum quantity. This arrangement nece.ssarily adds to the expense, for, to take
an instance, & depth of eight feet instead of six feet in a channel increases the depths
< and height of embankments. All that will be necessary and advisable in
carrying out the channels will be to construct them so as to convey the water needed
for t"he acreage, Or for their share of that acreage. Should hereafter a larger acreage
be found available, and should the?, Wat.el“S\lPPly prove better tha'n it hafa been
assumed to be in preparing this project, mCI‘eflsed capafnty can readll)'r be given to
ﬂ;é channels by partial widening, and the soil 50 obtained will provxdekearth‘flc;i
raising the embankments. Again some of the designs .of tl}e masonry W;)I‘ s mayﬁ e
revised so as to be equally efficient and cos.’c less, and it w1l} .be advisab e.to- confine
' erts, regulating s];n(‘es, ete., to positions where 1t 1s mani-

of cutting

{Le use of iron in culv
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festly the most suitable material. Thave not considered it necessary to mak
present alteration in the designs and estimates ; but Thave written oit a m:mi::,i
dum upon them, which will be made use of when the working drawings come t
be prepared. I have met with no instances in which greamerb expenseg than ‘tal (::
allowed in the estimates is likely to be incurred, and the lowering of many of :{:
embankments two feet and of masonry works to the same exten: iill : ) :
reduce the cost of the project. RIS

1?' 4 ha.ve had an index map prepared showing the whole course of the
Pennair from its source near Nundidroog and indicating the area to be irrizated
3 ) : 3 g at
in connection with the Sungum Project as also that under the Nellore \nicu% e

- .

(Signed) J. MULLINS, Major, R. E.,
Acting Clief Engineer for Irrigation.

Forr SAINT GEORGE,
12th May 1870.

Memorandum on the revised scheme for the irrigation and drainage of the
Northern Delta of the Pennair.

Tais project has been revised agreeably to instructions received from Major
Mullins, the Acting Chief Engineer for Irrigation: it differs from the orirri;]\al
scheme, submitted with my letter, No. 57, dated 30th October last, in several de?uils
the principal being— : ,

I.—An alteration in the head-works.

II.—A reduction in the capacity of the main channel from the river
I1I.—Dispensing with the bank channel. :
IV.—Reducing the capacity of the proposed Kanigherry reservoir.

V.—The utilization of the Duvur Tank channel,

VI.—Excluding the northern channel.
VIIL.—Omitting the auxiliary feeder from the northern flank of the Nellore
Anicut. ‘
VIII.—The admitting of the drainage into the Pennair instead of diverting
it from that river. 5

IX.—The irrigation of 10,380 acres in addition to the area originally con-
templated. =

2. As the existir.ng if'rigation in the locality commanded by the proposed
work‘s and the uncer.tam river we have to deal with have heen fully described in
my first report, I will confine my observations to the modified scheme and the

arrangements decided on for the irrigation of the country under notice at a less
cost than estimated by me.

3. The prn.]clpal dissimilarity in the PWO projects consists in one being based
on the water available for the extension of irrigation in the worst season of a series
of eight years; the other has been planned with reference to the supply attainable
on the average of this series.

4 In the scheme now submitted a weir has been substituted for the river
wall ; it will be built near the head of
the comparatively straight reach in the
air that extends from Sungum for some miles down the river.

Alteration in head-works.

Penn

~ ‘1‘:
Y
-
{
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5. The level of the crest of the anicut has been fixed at 105 feet above mean
tide, or seven feet higher than the deep

bed of the Pennair at the proposed site.
head-sluice and two under-sluices have been
1l be on the same level as the deep bed of the
river. The floor of the former will also
be on this level until it approaches the
down-stream apron, where a drop of three feet has been planned to increase the
depth of water from six to nine feet, to reduce the cost of constructing the channel
head-sluice and the Kanigherry reservoir.

Proposed anicut and sluices.

In connection with the anicut one
designed ; the floors of the latter wi

Peculiarities of head-sluice noticed.

between the
6. The head-sluice consists of forty vents of 4} feet span. It has been
desigﬂed to discharge 4 ,800 cubic feet per se.coud when the water in the river is
flush with the crest of the anicut. The rear wings and apron have been planned to
d with the decrease of breadth due to an increase of three feet in the depth

correspon x ; 3
of the channel immediately in rear of the head-sluice.

7. The breadth of the Pennair at the site of the proposed avicut is 4,219
this space Will be occupied as follows :—

feet ; ;
Feet.
By body-wall of anicut Wt 400 L gren
By wing-walls and sluices 452

of obstruction will, I calculate, raise the surface of the water five
feet immediately in front of the anicut
during extraordinary floods.

This amount

Effect of anicut on extreme floods.

g, The river embankments and masonry works have, therefore, been designed

to meet this contingency and to act effectively under the increased head due to

the construction of the proposed structure.

<imilar to that of 1852, a portion of the Dorenal road would

9. In great floods, :
has accordingly been made in the estimate for raising

be submerged ; provision
it where necessary-

10, By referring to the drawing® of the anicut, the alignment of this work
and the positions of the sluices will be
clearly seen: the approaches have been
with an inclination of 1 in 18 to admit of the whole being used as a

f communication for the local traffic between the freshes.

* Sheet No. 136.

planned
means 0

Masonry wells
ander-sluices ; they are 0

have been allowed for tbe foundations of the anicut, head, and
£ different dimensions to suit the several parts they have

to sustain. ; '
The shutters of the head and under-sluices will be worked by screws, the

rrangement being similar to that described in my first report for those of the
H - %

main head-sluice at Sungtim.
11. According to the revised arrangements the maximum volume ta be taken
off from the Pennair is 4,800 cubic feet
per second ; this will be conveyed as
annexed— :

Main supply-channel and Duvur tank-feeder:
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Cubic feet.
4,576+5
2235
The main channel hgg been designed to discharge the required volume
with a depth of 9 feet ; the water section
will then be 1,535:625 square feet, and
per second.
bed of this duct will be
e; from this point to the e
nce of six miles, it will fall
After deducting
the head-slujce and th
by a masonry work ;
mile

By main channel to Kanigherry reservoir
By Duvur Tank supply-channel ...

12,

Main channel from Sungum Anieug,

the mean velocity of the stream 208 feet

13.  The level of the
auicut head-sluic
reservoir, a disty

95 feet above mean tide at the
nd of the channel in the Kaunigherry
at the rate of 9} inches per mile.

this slope from the difference of level that exists between
ehed, of the reservoir, 10-05 feet remain to be disposed of
a drop has, therefore, been planned for erection in the fourth
t0 consume this extra fall. The crest of this work will be on the same
levelt as the high-water mark of the

1 9445 feet above mean tide, Kanigherry reservoir.

4. The side slopes and bed of the channel below this fall and in rear of
the head-sluice will be protected by rubble pitching for a length of 440 yards,
15.

At 3-275 miles from the head-sluice the main channel intersects the

Dorenal road ; this commanication will be carried over it by a wrought-
bridge of three spans of 60 feet.

16.

iron girder

In this scheme the bank channel has been omitted, It was included in

the original plan as it scemed desirable
Bank channel, :
to have the means of supplying the
the Pennair during freshes in that river.
17.  In the modified scheme the level of the water in the Kanigh

southern and central channels direct from

€ITy reservoir
; 18 to be raised 9 instead of 12 feet as
Reservoirs. Ty — - §

originally contemplated. This alteration

will save a deal of labour but not much land, as the original and proposed fall

contour lines run very close to each other.

18. Judging from the supply of water available
of seasons, the reservoirs provided in the origi

tion to be the more advantageous of the two.

19. The number and capacities of the reservoirs will
unaltered with the exception of the K

proposed to reduce from 8,112,614 40

y therefore, remain
anigherry Tank, the capacity of which it is
to 6,419,001,600 cyubhie feet; the difference
(1,693,612,800 cubjic feet) deducted from
the aggregate capacities of the tanks*

55,987,700 cubic feet as the provision for

* Inclusive of the Alluru large tank.

allowed in the original scheme gives 8,6
storage in the revised project.

20, By referring to paragraphg 21, 25, and 91 of my first report on the
scheme for the irrigation of the Northern Delta of the Pennair, it will be observed

be impounded in the Kanigherry and ‘Duvur 1

R

sl

: s A :
ings of the Madrcﬁ’ﬁ:ve_mment, Pubiic Works Departmen
s
e 98k July 1870-

>

grom the Nellore Anicut is 540,000,000 cubic fZ bt Pt 55 1863

i Pedda tank or
7,669 388,567 cubic feet; and that the capacity of the Alluru
is ) L, )

Pvdaru reservoir is 528,000,000 cub1q feet. el oS
b d the details contained in the appendices R
ot il age capacity actually required to secur!
taseason of the series of eig!xt yearftls
8,737,388,567 cubic feet; this capac:h};;
it will be noticed,t is greater than

allowed for thé 94,000 acres under the modified scheme,

21.
alluded to it will be gathered that the stor

the irrigation of 83,620 acres in the wors

_ % Vide paragraph 19.

o : 1 \ v‘ hich the
. . 18 =

te-
Tl the tabulated sta

it wi found, by referring to

two schemes are based, and it will be - é ik Baduit o .

Pennair from 1861 to 1868 inclusive,

\ 5§
1 i ding year to 186
i ity attainable in a correspon ;
siderably in excess of the quantity a e ket i sto.red
cach acre under cultivation being

ject.

t Appendix C. to first repors.

§ The worst scason. fok

in the revised pro
extent than proposed in
A or reservoirs will be conveyed to them

i ir to flow a few
Kanigherry reservolr
. ; pendent on them.

reduce | |
03. The water to be stored in the :;nnt

o R Chantlcl)e:,fx u;:lye:he direct irrigation de

¥ i thfm necessai":“e sté:)e of the Pennair as the stafldardﬁ fhe rix:li::;r(;
S t&kmg. tgebaveth; river can be drawn off for thn‘ty-tlfee g

T Supphed i aragraph 19 of my original rept?rt. This tar R

i dggs astosisll:: ti:rilelz)rig?nally calculated on for drawing off wate

eighteen days

Pennair has reduce e maximum qua]l 1 N from it to 4,800 cubic
d d th 1 tity to be taken off ,
: : ; VO ] r the NCU.OI‘G Anicut
i ; ; d WhiCh 18 practicully the lume dlscharged by
eet p(}l‘ geconda,

s e 5 95. The synopsis* attached to n;]y
: i ject shows that the
» Appendix C. first report on this pr’o'Je: a1
foot and upwards on the erest of the Nellore Anicu
ne foot an B
FREETE verage of eight consecutive years. e
PR be connected with the propose e
channel from Sungum b)f a (fut tal(;e.antel
at 99 feet above mean tide imme :;a52 0y
This cut will have an inclination of 1 in 3,9<Y,

days ©
26.
Duvur Tank supply—channel.

The present Duvur Tank will

. -sluice.
, the anicut head-s ; :
In rest Of;l' *(I:har«re 9235 cubic feet per Beoond e to the Duvur Tank
Bl LIS 1d channel from the existing head-sluice to trifiing outlay ;
271 ﬁndd thec(i)ischcawge 993-5 cubic feet per second at 2
to >
can be arrange

in thirty-three days,
channel to fill the Duvur tank in i
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epartment,

28. The Duvur Channel will take off from the Duvur Tank and eross the

Duvur branch channel. main duct from the anicut a short dis-

tance above the fall proposed fi
struction in the fourth mile of this branch. The first reach of tllx)e Il))uvur gl:as:)lt;i

has been planned to act as an auxiliary supply channel to the Dy
floods in the Pennair, and to draw off 435 cubie feet per second fr
for the irrigation of 2,900 acres between the freshes in that e

vur Tank during
om this reservoir
29. The Duvur Channel will discharge the maximum volume of water required
for the land under it with a depth of 1} feet. This depth has been ﬁtedq l:‘:l
reference to the level (92:804 feet above mean tide) of the main sivug ; Whe:‘: i:
b

is intersected by the Duvur Channel and the level (9445 feot
ab an
the crest of the proposed fall in the fourth mile of the former. ove mean tide) of

30. It will be observed, by comparing the longitudinal sections’ of both
channels, that the levels of their respective beds are the same at the intersection
and that the proximity of the fall referred to renders the construction of g sy )hm;
unnecessary. It is true the water will stand back in the main channel fron; the
fall to nearly two miles above the crossing, and there will consequently be some

loss by evaporation and absorption, but practically there is no objection that I am
aware of to the arrangement.

31. The details of the irrigation under the several reaches in the D
Channel will be found in Appendix B. The revised longitudinal and i pldy
sections of this branch are given in Tracing No. 144, gl o

32. It is proposed to water 3,700

Irrigable arca under Duvur Tank. p
acres irom the Duvur Tank ag annexed :—

By existing sluices A‘;’gfg-
By Duvur Channel w. 2,900

33. In the original scheme the northern channel wag intended to wate

. r a con-
Sld(}l‘i}ble tract of Jungle land above the
: margin of the deltqy This branch h
been abandoned as it crosses the drainage of the country and is nat :

ottt ¢ i ur ‘pen-
sive line in comparison with the other channels. ally an expen

Northern channel too costly.

34, As an anicut is to be substituted for the river wall at Sungum and a i
=] a consi-

Reasons for omitting the auxiliary feeder, ~ 9€T@ble reduction has been made in the

. volume of water to he d
second from the Pennair during floods, the necessit i

from the Nellore Anicut no longer exists ; it has, th
modified scheme.

wn off per
y for the auxiliary feeder

erefore, been omitted in the

35, Self-acting outfall sluices®
. to discharge the local drainage into the
Pennair have been designed for consiruction in the river embankment near
Minagallu, Zonnavada, Padugaparu, Zammipalem, and Veguru.

* Tracing No. 169.

s P'.og dmg | s ¢, Public Works Department,
- Ped s of the Madras Government,

S5 98tk July 1870.
w

for the irrigation of 80,000 acres under
the Pennair and 8,620 acres under the
- ration proposed under original and revised Pydaru; in the revised scheme the dis-
Im“’ghemes' tribution channels and masonry works
peen designed to discharge sufficient water for the irrigation of 94,000 acres.
Subjoined 1 the acreage under each source of supply :—

36. The original project provided

have

Eastern main channel and bEABCHEE: | ( ivs T nilieh L e 62,%00
Central channel ... : ... 10,500
-— Southern chanmel .. L e e e e 17,500

s P 37, The castern main channel will, according to the revised arrangement,

take off from the head-sluice origirally
planned for the northern channel and

|’ Eastern main channel.
the line set out for this branch for a distanceof 3°625 miles, ¢. e., until it

1 follow the &
: soins its original head. | s
From this point the section of the eastern main channel has been modifie
ksspond .0 the increased capacity given to the first 3'625-ml.1es of the
aorth el, which become in the revised scheme the first 3:625 miles of the

northern chann :
i el.

§ ern main chann : .

g the auxiliary feeder from the Pennair formed

the original scheme
1 38.ne<f’2ng link boetween the eastern main channeland the Pydaru ; a separate
the con

h must, however, be provided for this purpose in the revised. o b
brar'lfiar fce’del‘ from the Pennair does not form a part of the modified plan.
} » g 39y A feeder has accordingly been desigred to discharge into the Eygarn

¢ water required for the irrigation of the 25,000 acres north of t‘his
the VOh.l:]e.S take off from the eastern main channel near Gundaveram and fall
1t W1 ¢

ort distance west of Trunk Road No. VIL.

river ;
- Pydaru a sh . ;
s il:)e i the revised scheme the Alluru Pedda Tank will be available for the
n
' 1 : Pydaru water.
of Pennair as well as Py . .
oo .. modification of the original arrangement admits of the section of the
Thlsl I:;‘aamk channel being reduced and the substitution of a road tunnel for
nah
I:ana?drre allowed in the line of the Kavaragunta road.
= ; In addition to the alterations referred to a few masonry works have been
o d the designs of several have been modified to agree with the inwisod
an ()

omitted 1 o
3 e ea
T i s the detailed arrangements for the irrigation and drainage of the
s Asth of the Pydaru have been fully described in my first report, I have
eomniey W only to add that the tabulated state-
ments* attached to this communication
nformation regal'diﬂg the different reaches of the eastern

rn main channel.

£ Appcndix B.

essary 1
d branches as now planned. ‘
and specifications to accompany the revised
Lannel and subsidiary works will be found

contain all nec

main channel an :
43. A list of the drawings

estimate for the castern main ¢
in Appendix A.
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44, In the original scheme it was intended to supply the southern and
central channels during floods in the

Pennair by the bank channel ; as the
latter has been omitted in the revised arrangements, the supply for these branches
will be drawn from the Kanigherry reservoir and distributed to them by the feeder
that takes off from the southern margin of this reservoir.

Feeder from Kanigherry reservoir.

45. As no water is to be drawn direct from the Pennair for the central and
southern channels, I have changed the position of thehead of the central channel
from the Punchedu Tank to 56 chains on the line of the feeder referred to in the
foregoing paragraph.

46. This modification, which reduces the section of the feceder between the
head of the central and southern channels, and the construction of a regulator at
58 chains from the reservoir, are the only alterations deserving notice in the
feeder under consideration.

47, Appendix A, contains a list of the drawings to accompany the revised
estimate of this feeder.

48, The alteration in the head of
the central channel has been noticed in
paragraph 45,

Central channel.

The other modifications are —

I.—The substitution of a regulating sluice for the fall originally designed
for the head of this branch.

II.—An alteration in the site and design of the fall proposed for construe-
tion in the fourth mile.

11I.—The construction of a road tunnel in the line of the Dorenal road.

IV.—The omission of 2:6 miles of the Challayapalem drainage channel
and all masonry works planned in connection with this outlet.

V.—The exclusion of the proposed Paturu drainand aqueduct.

VI.—An alteration in the fall originally proposed for construction in the
7th mile.

49. Tt will be observed that the principal change is in the disposal of the
drainage. This will be allowed to follow its old course and fall into the Pennair
instead of being diverted to the Moldavy as suggested by me.

50. The road tunnel is necessary in consequence of the alteration in the
site of the fall adjacent to the Dorenal road.

51. The drawings relating to the modified design of the central channel are
enumerated in Appendix A.

59. The details of theirrigation and distribution in each reach of the central
channel are given in Appendix B.

53, The southern channel beging at the termination of the feeder from the

Kanigherry reservoir. The regulator
Southern channel. allowed for the head of this branch has
been omitted 1n the revised scheme, as the supply of water will be received from

instead of two sources as contemplated in the original plan.
one
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54, An outfall sluice in the river embankment has been substituted for the
drainage culvert planned for construction in the first mile of the southern chanuel.

55. As the local drainage is to flow into the Pennair, the culvert proposed
for construction in the fifth mile has been omitted in the revised scheme, and one
of similar design to that provided for the
3 first mile of the southern channel® has
been substituted to admit of the surface discharge flowing towards the Pennair, into
which it will ultimately fall, by the self-acting sluice proposed for erection, near
Bapanapadu.

% In the original scheme.

56. In the original scheme the Kovuru Channel was intended as the outlet
for this drainage, and a cut was proposed to connect it with the water-course that
yuns between Penahalli and Bapanapadu. This cut has, of course, been omitted in
the preparat-ion of the revised scheme.

57. The aqueduct provided in the original project for construction in the
11th mile of the southern channel will not be required as the auxiliary feeder from
the Nellore Anicut has been excluded in the modified scheme.

58. To admit of the local drainage flowing off to the Pennair, aqueducts
have been designed for erection in the 16th and 17th miles of the southern channel,
and a culvert has been provided for a similar purpose in the 11th mile of this
branch. :

59. The above are the principal modifications proposed for adoption in the
gouthern channel. The details of the several reaches as now arranged and the
irrigation under each are given in Appendix B.

60. A list of the drawings to accompany the revised estimate for the southern
channel is given in Appendix A.

61. Having described the general arrangements proposed in connection with
the modified scheme for the irrigation of the Northern Delta of the Pennair, I will
proceed to notice the probable effect the works will have on the revenue.

g2. From the statement} attached to my first report it will be seen that
the area of land under cultivation in that
Delta is 55,366 acres, and that the
ayerage Tevenue derived from this area is Rupees 1,90,406 annually.

t Appendix A.

63. As the northern channel has been excluded in the revised scheme, the
area of the land at present under cultivation in the locality traversed by it and
the annual assessment derived therefrom have to be deducted from the above
totals The former may practically be taken at 4,179 acres, and the latter at
Rupees 14,670.

g4. The total area, therefore, under cultivation in the tract commanded by
the revised scheme is 55,366 — 4,179 —
51,187 acres. 'The average annual reve-
nue derived from this acreage equals 1,90,406 — 14,670 = 1,75,736 rupees.

Existing cultivation and revenue.

5. The modified scheme is intended to water 94,000 acres, or 42,813 acres
g in excess of the total area under
Additional area to be irrigated, Y

5
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66. In the country commanded by the proposed channels there are 8,028
acres of Inam land classed as * wet,” of which 6,056 acres appear to be cultivated ;
deducting this area from the 94,000 acres to be irrigated, leaves 87,944 acres of
Government land to be benefitted by the proposed system of irrigation.

67. As the assessment on the irrigable lands in this district has not been
settled, the exact increase of revenue cannot be stated ; but a close approximation
* Inclusive of the dry assessment. “:14} be sttpined. bl AHOTIAG vRuchS

51* per acre as the average rate of the
whole Delta. This rate has been assumed with the concurrence of the Acting
Collector and the Deputy Director of Revenue Settlement, as will be seen by refer-
ring to Appendix C,

68. By referring to paragraph 55it will be observed that 87,944 acres of Gov-

ernment and 6,056 acres of Inam land

e pils, will be watered by the proposed scheme.
The assessment on the former at Rupees 5§ per acre would be Rupees 4,83,602, or

Rupees 3,07,956 in excess of the current revenue.

69. From this gross profit the cost of the annual repairs and the Conser-
vancy Establishment must be deducted to ascertain the net return.

70. The establishment proposed in paragraph 111 of my first report will
I consider, answer very well for the
revised scheme. The estimated cost of
this, it will be observed, is Rupees 16,140 per annum,

Conservancy Establishment.

71. In estimating the amount required for repairs I propose to allow, as
: ‘ I did on a former occasion, 10 per cent.
Estimated cost of annual repairs. P . , :
per acre in excess of the actual expendi-
ture on repairs in the Southern Delta of the Pennair during five consecutive years.
This calculation gives 2 annas and 8 pies per acre, or Rupees 15,666 per annurm,
for the Northern Delta. To this sum Rupees 6,000 should, I am of opinion, be
added for anicut repairs, making the total amount required for the Conservaney
Establishment and repairs Rupees 37,806, say Rupees 38,000 per annum.

72. The rates allowed per acre for compensation for land have been fixed
in accordance with the Acting Collector’s

Compensation for land. -
valuation ; t they are, as a rule, much

+ Vide Appendix D.

higher than entered in the original

estimate, but the total sum required to cover all expenditure under this head will
be less than will be realized by selling the  right of occupation” of the land in
the beds of those tanks that will not be required on the completion of the proposed

works and which are to be brought under cultivation,

73. By referring to Appendix E, it will be seen that the Deputy Director of

Revenue Settlement considers this land

value of land in beds of superfluous tanks,
alue g

I should perhaps explain that this payment is merely for the right of

assessment will be paid by the purchaser annually, irres-

will realize Rupees 25 per acre on the

average.
occupation ;
l)L‘Cti\'C Ui thL‘ a

the usual _ ;
mount pmd for obtaining possession of the land.

waroceedings of the Madras Government, Public Works Department,
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74. The tanks to be abandoned are clearly indicated on the revised sketch
map.* The area of land within their

full contours is 6,913 acres. This area,
at Rupegs 25 per acre, represents Rupees
1,72,825, the amount to be deducted from the estimated cost of the project.

75. A similar establishment to that detailedt for the original project, _but for
a shorter period, will be required to

superintend the works proposed for
construction in the modified scheme. Rupees 3,19,200 have accordingly been
allowed in the revised estimate for superintendence.

* Sheet No. 170.
Tanks to be brought under cultivation.

§ Paragraph 101 of first report.

76. Provision has been made in the revised estimate for a tramway being
laid from the Sungum Quarry to the anicut, and for a line, three miles in length,
to transport the stone and gravel required for the revetment of the Kanigherry
reservoir embankment.

77. 1 have now, in conclusion, to notice the probable return that will be
realized from the proposed works.

By referring to paragraph 68 it will be observed that the gross profit is esti-
mated at Rupees 3,07,956, and from paragraphs 70 and 71 it will be gathered that
the Conservancy Establishment and repairs will cost Rupees 38,000 annually.

By deducting this sum from the former, the net profit will be found to be
Rupees 2,69,956, or 9-9984 per cent. on

the estimated expenditure of Rupees
27,00,000.

(Signed) R. SMITH,
Executive Engincer on Special Duty.

Probable return on proposed outlay.

NELLORE,
92nd April 1870.
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REVISED SCHEME,

AppPENDIX A.
Last of Estimates, Drawings, Tracings, and Specifications of the Works proposed for
construction in t]ac‘A\'urf/zcrn Delta of the Pennair. |

|Numbers | Numbers

\‘ Numbers

U‘)“‘ll on hn‘Lc-d on
iptic ’l: B( : ok smarks.
Description of Plaus. ‘ !\\uh } o1 | the esti- the speci- Remarks
the plans| mates. |fications.
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. ! Tl ap I’ Py ‘
Plan of the anicub .- - wes | 136V i* 136y, 13681 \
Cross sections of the Pennair at the site | )3Ty \ N e, e CL Lo l :
of the proposu& anicub \ | |
Main Feeder. ‘, ; ' ‘
. - Q ‘, :"Q [:“
Revised section of Main Feeder ..« |V 138} ; 138V
Survey of the Maip Feeder, l)uvura‘ ------ ; /A BT
~nd Kanigherry reservoirs. | . QST
: .\n.\ Kamg 1eTT) ! 1:‘){}_1 139 .“,\ 139
Fall in 4th mile M vy |
F 1d | 1140V 140/ o eer
Girder bridge | |
. B JRven o ‘. }
Kanigherry Reservoir. \ E:
%
Revised L;n‘-.:ﬂu.hr_ml .mul transverse ? 141% ? 141 ' 141
gections of the Kanigherry reservoir g A Y & S
4 )
embankment from A. to B. ‘ U S 142 \ 142
Do. do. from B, to C. ] 1’:-) o)
Plan of surplus weir ] 12 2
'lan of anti-friction rollers in nut of | 13 13 -1 o evepus
gerew for raising or lowering sluice
shutters.
Duvur Reservoir Supply and
Branch (hannels.
s & 4 oy '
Revised section of Duvur Reservoir 145 ¥ 143 ......
Channel | 7 |
Seetion of Duyur branch channel ... 1444 ‘ 44Vl ... )
General plan of regulating sluices 10 do.| 140y 14514 145 ¥
Eastern Main Channel, |
A ” . .
Survey, of the Northern Channel BIAY oy ievn bt vesuns ‘ The longitudinal and trans-
from 1st to 8th mile. Y/ verse sections on these
3 s . . v "a heats sl he tle
Survey of the Eastern Main Channel 1891 evees gheets show the I.Am‘m ‘wf
from 1st to 8th mile the channel as originally
i ‘ planued.
o. do. from Oth mile in 1st Section 10174 R |
D i f Ot} 1 1st Sect L TR AR
to end of 6th mile in 2nd Section. ly |
Do. do. from 77.11 mile to (\ud Uf { 801‘ .......... \
gection. | ' '
Revised longitudinal and transverse | 1157 159 |
sections of do. from 1st to 7th mile. | ‘\ 1);
Do do. from 8th to end of 1lst| 158" I8y,
: - ! y & ‘
Section. ' . ’k 150 |
Do. do. 9nd Section | 1507 : |
. - o & v y/
”L‘;\'l—i.u:,‘c - e ()l’: 61y 61 Originally designe 1 for the
head of the Northern
. ' % Channel.
Prainage culvert 1 the 1st mile 62 682 624 Do, do. for the 1st mile o do.
- i 3 | e I ) - 2
Bri lee 1N the ‘_’1,']\ mile “es 'i Fo 65 wheuon Do. do. for the 2nd mile of do*
].‘AY.‘ -4 op .-\\1'."‘X't i!) t‘llC er uHIO I; (" i )’ (" § “‘t‘ 'i)',l. ‘]U. ful‘ \hl.’ ;l"l lhi‘l() U!‘ |_1._|.
5 ol O ., 5th 1;\'110‘-- cint] ]“Ov"» ](,(7)"/‘ ]ﬁm";'
] | oae1y /A6l ALK
{

}t._ in the th o 4 A | \
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List of Estimates, Drawings, Tracings, and Specifications etc.—(Continued.)
| 4 N AT { v 3 k : : A
% ‘I\umbcrsl \2111{%15 Numbers
Deseription of Plans. otateln (noted on noted on Rancarl
" | the esti- |[the speci- i
the plana. ) : !
! matg;s/ fications.
Eastern Main Channel—(Contd.) ¥ 2 ? By
Fall in the 10th mile ... - 162% 162 ¥ 16251
P Gin ShE I s A 1634 163¢
Chm';_xkachm'la Tank Supply-sluice : 5;/ \7 : gi,'z ;
Fall in @llc 12th mile Q8 ;\» q'l. -
Rq;ula}mg Nl 6t e td of ond] kS‘J ‘~£) ga Originally designed for the
Section. d 9th mile of this channel.
B'ru]_ge in the 2nd mile of do. 90 90
Vavilla Tank Supply-sluice ... 91 E)l '
B'n@gf-s in the 3rd and 4th miles (L;‘) G e
Varini '1:‘:111{ Supply-sluice ... (.“; (),d»
I{egx}lzltlilg Sl»m.ces :‘md (_rCi“ul‘;atiQn 944 i}i Y e
brldg(::b combined in the 5th and sl e T A M
6th miles. ;
Regulating sluice at the h
g { ead of the 95 05
Dl.alla_\'apa‘iem Branch Channel. 2 iz g
rainage culverts in the 1st and 2 3 3
miles of do. : g o8 96 96
Drop in the 2nd mile of do. ”
Plan of surplus weir in the V: i 9[~ el FR1
Tank. T s e ve
Regulating sluice at the head of Varinj 0
gs ; g 9
Branch Channel. i ¥ | o R
Allurw Branch Duct from the .
‘EU_{\‘[{ ™ Jj!l».'/i‘ C]t(l/(i(f,'l.’ to l)/_,'(]a,‘z(_
Section of the Alluru Branch Duet ... 1644 1649
Regulating sluice at the head of do. ‘ 165+ 1‘)'")( # l G‘i
Talls 1 o I8 Y iles of Ly 6 > A ¥
Falls in the 1st and 2nd miles of do... ! 166 166 4 166
Alluru Branch Channels. ‘
Revised section of the Alluru Branc A
_ 0 £ anch | 7 7.
Channel. Ll R B
Yeviged section of Ramannah Tank §
v amanna ; 1
Channel. i o e (RS
Survey of the Alluru Tank Channcll‘ 114V
and its branches. |
Survey of the Zuvoaladinne and Ul 5 :
S (4 Jla-| 4115 5 5 LA
napolla Branch Channels. { s 15 %
Longitudinal and tranverse section of| %116\ : |
the Alluru Channel and its sul_;-‘l g H6F] e el
sidiary branches. | k |
Head-sluice to supply the Alluru Tank | 17 '
pply g 7V w 1A
Supply-channel. ' 2 117§
Regulating sluice and bridge combined | 118 |
in the Hth mile of do. s 118
Regulating sluice 1m the Gogulapalle 119 |
Branch Channel. i ; HOE ..
Do. do. at the head of Zuvoaladinne | 120 )
Branch Channel. 1 3 1 i 120
Road tunnels in the 1st, 2nd, and 3rd| 121 | 121
miles of the Zuvoaladirne Branch | 2 S
Channel. _ 1 |
Tunnel in the line of Kavaraganta| 124 /| 124
road over the Ulavapolla branch | = T
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Drawings, Tracings, and Specifications, etc.—(Concluded.)

List of Estimates, Drawings, Tracings, and Specifications, ete.—(Continued.) ¥ List of Bstimates, &
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Feeder from Kanigherry Reservoir ’ )3 y v—{ : ;'f -acti;!‘g‘ou:fau sluices in the river 169J | 7
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Bridge over Duvur Drainage Channel. 82 GRS 1st mile of the bank chan- R " ' (Signed) R. SMITH,
nel auxiliary feeder. ; Nnnij. - Euxecutive Engineer on Special Duty,
Central Channel. , ‘ 92nd April 1870.
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sections. ” show the profile of the 4ie N &‘ww v M/ / o 3—7&7 7
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Southern Channel. |
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} Aqueduct in the 9th I{nle 2 49, 49, 42. i / ‘ﬁ
T Bridge in the 11th mile™ —.. 43 7 Dt 3 7 udﬂ
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Proceedings of the Madras Government, Public

Works Department,
280k July 1870, ‘

————

From the Officiating Collector of N ellore, to the Special Executiye Engineer, Nellore, dated Camp
at Krisnapatnam, Gth April 1870, No, T14.
Ix reply to your letter, No. 160, dated 28th ultimo, I have the honour to state that I consider
the rate of 5} rupees per acre a fair average for caleulating the return from the lands com.
manded by the Sangum Project.

From the Deputy Director of Revenue Settlement, to the Special Executive Engineer, Nellore,
dated Nellore, 5th April 1870, No. 126.45.
Wira reference to your letter of the 28th ultimo, N

the annexed table details as to the average wet rates of assessment prevailing in the several talooks
of the district forming the principal division. These rates have been caleulated on the basis of

the survey areas ; and as the per-centage of increase discovered affects them more or less particulars
in this respect are likewise rendered.

0. 159, I have the honour to furnish in

Average rate
of wet assess- ncrease by
Talooks. ment prevail- survey on wet

| Ing per acre. |areq of villages,
kY, ) AL v

Per-centage of

—————
. Anicut villages ... Y 3 13 y
Nellore {11 villages : 4 i %
; Anicut villages .., % 4
Gudur 00! villages* ... R s Ao N S
Rapur AR ot I8
Atmakur- .« 4 7 l 21
Kavali 4 9 16
Udayagiri ... .. 4 10 | 13
|
i*\-—'f—‘—-—“w = e e ;_‘-».‘.__Mw
* Exclusive of Sriharikot,

a villages,
2. Asregards the rate of Rupees 5-8-0, which you haye adopted as the

the whole of the area under the Sangum scheme, I subjoin details as to
districts taken from the G. O, of the 23rd May 1863, No. 1,096, adding t
of one rupee made subsequently to the water-rate in foree in the several d

probable average for
the wet rates of settled
hereto the enhancement
eltas under irrigation,

Districts. Cultivated area. |« Waste area.
?

AT Ao rslifad,
Western Deltg Bl o 0. B %}
Godayery {Eastern and Central Deltas Tub<diu 3 & 71500
})Iplltandt 18§ 2410
b % elta vee 4183 “+ 4
Kistna, Bunder portion, Upland ik ; ; 12 5

ting Rupees 4 from the above ;
the Godavery are Rupees 2-5.6
1-3, respectively, for the cultivated area

and Eastern Deltas of
and 3-

and Similar] ¥ o
Talooks. Averago dry Th . ¥ for the Kistna Delta Rs. 0 15-11.
. Tate, ¢ marginal Statement shows the average dry
T ritek of assessment in the Nellore Talook, both
“e e for the villages under the anicut, and the other
Anicut villages ,., 8 k0 ite :
Nellore  w- Y(ther villages w, .. ) Sdeser vt €8 not so circumstanced, als for the
Gudar Anicut viliages A 1 ‘i

fourteen anjeus villagers of Gudup, These
rates are likewise based on gurvey are
appertain to the area in occupation uy

as, and
der dry,

. 5 ) A Public Works Department,
ceedings of the Madras Government,
b4 ”mz.‘"g‘Qf 28th July 1870.

-

Talook, any
o o . t, as regards the Nellore s
: i above it is obvious that, : o
B comw;:ofi‘a:; t;:s a water-rate of Rupees 4, must necessa:ll"]llly Oni :l;e ;::eer ii ;

assessm ere
i1l -ae:::;“lgo? theyresults thus arrived at for tll;e (?(;d;very;i:):l;;h g o S
R o il i ixture of alluvial depo 4

3 ; it has not the admix : different

O si?elx{t:;lel Moreover, the proportion of the soil that must be (!e?nei a:cl;rding to
Godavery l?elta socongide.rable and predominates, I find, over the better desc;;}; ::: ‘;f ol
in QuAlty, 18 YOrY : lassification of the occupied wet assess :

; d at under the classificati } L he arvacted
hin :;:‘:egiven ; and, in respect to the unoccupied wet assessed area, as migh P

ils are ’ ]

g;t;l;iﬂ'erent soils form even a greater per-centage.

T | ANICUT VILLAGES.
l.
! Nellore Talook Tota
’ |
' Per-cent- Per-cent-
Acres Per-cent-: Acres. Per;gcznt- Acces;: |F e;;?t Acres. |0
’ " | age. : : ¢
Black soil. 5915 9 | 2178 8 77‘% 3; 42,;3; 48
o0 o .1 ecasa| as | 15400 57 4,003 37| 43,798 42
Mﬁ}’fl'nﬁn | 26412 a7 || 9,580 35| 610 .
i ’ ' [FEEreT 40
| 56,011 ...... T e 10,887 | aeveet 94,06
it | 2 3
ood .o el & ;. : | 7 5
Mi(ﬂ%'lmgt "oy ;’gg}; 60 279 44 1,135 76 4,282
ren eee | 5 OL
e 4.795 7 g ey 1000 R g A
{
Arc:lmceolw&oil' ; i R .”."82 "1_.(').98 "_"8‘) ..3..:‘;:79 0-1-0083
SOUE & ool gl SRR 1Y 24g i 2l 83
Midd.‘g.mg g i %7 14 274 18 241 18
gt o300 I I
\ 1,000 | wevees 1,622 | aeeene 1,330 | .. ,
| 8,400 8
Sitadiing | 1| 21078 | 44 | 1608 35| 7484 55| 47,054 45
M‘d‘}‘“‘gt l20437f 47 | 10133 Bif g,
1 en ses i #Yy s -
5 i 61.896 20315 | weessn 18,7200 .. .. 104,937 | - ......

s e SRS St SR IR R occupied under dry in the villages
B s O?cupm: ;.;5:122 :;ef:,:]f l:fét:he heavier and better deseription of soil, as you
north of the I’en.nmr, an der irrigation. The existing average assessment abov,e’ Blfowg of 0’;:
are well aware, 18 DOW gm:-e resent the dry grain value of the large area untier 1mgatu?n.
rapee for dry vaoulld e soxlx):ewhﬂt higher ; and, a8 the above dry rate is manifestly lo(;V,li ;: :’;Z
needs to be considere wr ¢ will increase with the new settlement when proposed, and like
be presumed that the 8‘:1:36 irrigated area would in a corresponding deg.ree be. gr?ater. .
s B regaf irrigation will apply to an equally large proportion of ‘“M"“‘;‘ u‘l’d o
6. The extension ot JTIEH : and, therefore, I consider that the average rate that s 3 .
s proportx;:n ,rea. t'mder the whole scheme ought to be mOflel'&fvﬂlY e’:’fm‘_ a;
R e tr:t: prevailing in other talooks for a less certain sourc; :n 1(;’::“
Viewed as regards the average 4-7-0 in Atmakur, and certainly is low, to Rupoes g
Py :arieail ff:; bl;ungls viz., Rupees 5-8-0 may be accepted as moderate,
and Rapur, that adop 4

o higher figure. ‘ ly to the wet
safolyin, my opibies mrcnba:ruil: migud that the details I now furnish refer solely
: e
7. It is necessary to

8

probably a much
expected to be
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assessed arca according to the existing Revenue Accounts, and do not i
ot include ¢ 4
gated and paying water-rate under the Nellore Anicut. hg dry area irri-

From the Officiating Collector of Nellore, to the Special Executive Enei .
’ nginee
Nellore, 25th March 1870, No. 627. e om A
T uave the honour to acknowledge the receipt of your letter, No. 1
> - $1- , No. 139, dated
1870, requesting my opinion as to the average rate per acre of compensation for G?th February
Ip:\'m lands falling within the proposed Kanigiri Reservoir, and as to the S Femm;nt n.nd
of allowing any compensation for lands which are already in the Wawﬂpre:.j fy t;:l' otherwise
liable to be flooded annually. of the tank and
2. In the case of lands taken up under the Survapally Proj
¥y Yroject, com . 7
been settled, has been paid at Rupees 30 and 12 per acre of wet and dryp;::::‘:t.d:: fa:] 88 1t‘has
and at Rupees 25 and 8 per acre of uncultivated wet and dry lands respectively. As rec t;:nltwn,
taken up under the Chennur Channel, compensation has been recommended by the Ti:;l:ild mﬁ:
: ar a
Rupees. 28 and 12 per acre of wet and dry lands
respectively ; but Major Clay considers this rate

. of compensation heavy.,
3. 1In boath these instances the land concerned happens gcneralfy to be Government land

In the case of some Inam lands compensation has been recommended by the Tabsildars at 30

rupees per acre.
4. The compensation to be paid for Government or Inam land should properly speaking be

fixed with reference to the sale value thereof, which will vary with reference to the circumstan
of the village in which the land issituated. To grant compensation for all the Inam lands requi CG;
for the project, a very large sum would be required. As the project will bring a lz;rge extqmtref
unoecupied land under wet cultivation, the Inamdars will probably be inclined tz select freshc[; od
as Inam, instead of secking a money payment. vy,
5. As the value of land is rising, it is not likely that the ryots will azree to small pa t
Some years ago compensation appears to have been calculated at from five t: ten years' ul:' im: e
6. The actual amount tobe paid must be settled after careful examination of the ci:)c . :J-
of cach case. As your object in calling for the information is to make due rovisioum? 3“:}‘:’
estimate, I would sugzest that compensation may be calculated at Rupees 20 I:md 10n e
respectively for wet and dry Government land, and at Rupees 30 and 15 per acre of w tper ia‘clre
‘Inam land. This provision, I should think, will enable us to settle all the clai '“c lém iy
if the provision for Government land be not sufficient, & portion of the allot e
will be available, should fresh lands be granted in lieu. ety S
7. A's r?gax‘ds lands which are already liable to be inundated annually, I do not consid
compensation is justly claimable, merely because their liability is made more t;crtnin by the ix # a-n {
ments t? the tank. Having voluntarily taken up such lands with their eves o )n tlmpm'\e
cannot, in my opinion, elaim compensation in such cases. It is different when {nndspe : wi ”01:8
merged by the extension of the waterspread, then the claim to compensation is only i;‘;:;;:‘lbyl:“ :

Vidz letter, No. 515, dated 18th December 18G9,

ands

——ere—

From the Deputy Director of Rav 2 -
paty Neltlme Sett:lement, to the Special Executive Engineer, Nellore, dated

§ e Vit he ore, 26th March 1870, No. 103-36.

¥ reply to your letter of the 11th } 5
By g : h instant, No. 151, I have the honour to state that I consi-
der the right of occupation, as regards land forming the beds of the tanks, which it i =%
abandon as reservoirs in the North Pennair Delta under the Sangum Proj : 1§ proposed to

; ; T ? 3 roject, should, when sold by
public auction, realize on the average Rupees 25 per acre.

2. The soil °f_ the tanks for the most part is fair, and were it not that it is liable to be
fund impregnated with Chav-adu or saline properties due to the long accumulation of deposit from
what may be regarded as still or standing water, it would need to be almost wholly classed as of
uality. The lower part of the bed of each will probably be uneven, and require levelling to
for cultivation, or else be indifferent from lying Jow. All these inequalitics will
lue obtainable, and hayve to be considered to ensure as reliable an estimate

first q
render it fit
snfluence the average va
as practicable being {ramed.

Proeceedings of the Madras Government, Public Works Department,
28¢h July 1870.

No. y Read the following letter from the Superintending Engineer, 2nd
Division, to the Chief Engineer for Irrigation, Madras, dated Bazoarah,

19th November 1869, No. 117.

I wave the honour to forward plans and estimates for the works proposed

for the irrigation of the country on the

129 Estimates. north bank of the Pennair in the Nellore
73 Specification Reports. k District, surveyed and designed *by
PSS s Moo Fagiaten Mr. R. Smith, Executive Engineer

specially deputed to the duty.

135 Plans and Sections.

338 (already sent.)
9. His report, which I also enclose, enters so exhaustively into the details of

the scheme, which has been long and fully considered by Colonels Anderson and
Winscom, that I need only submit a sketeh of the general design of the works.

3. The southern portion of the delta has been for some years irrigated by
channels taken off from the anicut at Nellore, which are now being enlarged and
improved to fill certain reservoirs at Survapully, etc. ; this part of the district has
therefore the first claim to the ordinary supply of the river. Taking this as all below
the crown of the anicut it is found from a series of recorded freshes that at the

e may count on sixty-nine days when the water is above this standard, and

worst W
y the 80,000 acres lying on the

that during this period enough passed to suppl
north bank. This is shown in Appendix D.

4. On this part of the country exist several tanks which now command
63,002 acres, but from insufficient channels water only 43,659 acres ; it is'prop’osed
to enlarge one of these reservoirs, and to cut good channels. from the. river near
Sangam, by which they may be filled from the differ.eu.t passing freshes. in 15 days;
these channels are so designed that they will also irrigate the land direct for the
remainder of the period that the river is in fresh.

5. Appendix E. shows how, in the worst year on record, the irrigation would
either directly or from the reservoirs, in such a manner that

have been carried on, man: '
uired to hold at any period more than five-sixths of

the latter would never be req 8
hich they are capable of retaining.

n the delta are other tanks, some of which will be given up to cul-
eservoirs with capacity slightly above

the quantity W

6. Loweri
some retained as supplementary r
which they will be wanted to hold.

y the two large tanks were long since excavated
int in the Penuair, where it received the

tivation,
the largest quantity
»  The channels which suppl

i
from 4a peculiarly favourable po

Beerapairoo.

¥
8. The rocky Sangam hill immediately below their confluence causes a

tqral scour, and the silt being deposited below the pool thus formed serves as
atural ) 5 . e
; ) «ross the river, the reseryors themselves being fifteen feet below the level.
a dam across A ¥ : i -works in
;\lr Smith has decided on drawing from t}te ?mﬂ,.mrar.]gmg his .he“d] i 2
ik that the principal quantity of silt will still be carried along the
T ol

such a manne _ _ . : :
s all, which will form for some distance the right bank of Lis

outer face of the W
main channel.

9. The details are fully given in plans and report.

a
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10. To carry the large quantity of water needed i o
high freshes, the head-sluice alclld chan}nfl ums:r bzc::;:b;:: ct)}f‘e h"}lted Prcil ol
;e::e[f:. :e‘c(;mffl l;l therelis plenty .of stone available ; Mr. Smith, tﬁtﬁ)‘;‘ﬁeﬁow‘.cuyic
S ,f: a. to a RER scctu.)n ; the bed and sides of the channel ,.ilpm aTRAo

ith stone. The dimensions of the different sections el will therefore
e

circumstances, are given fully in the report. modified aceording to

. 11. At a short distance from t}
1e head the supply chan
: . : ; nel to th
will 'be Faken nﬁ',)and a little further on the opposite side t'helti,Duk\mru tank
running 1.uto the Punchedu tank, and affording direct irrigati B
during high freshes. gation to 28,300 acres
12. When the water in the Pennai
nnair falls, 3,300 acres of this wi
h this will b 3
by a small hl{!:h level duct from the Duvuru tank, and the remainder b GaB::I!PPhedl
from the Ka“‘gel‘y. reservoir, which is shown as falling into the Puuchidu t;:‘llcue
: 13. From this minor basin start the southern and eentral channels conve i.u
- N Ve 0
the Water. to the.area (2,500 acres) between the Pennair and Moldavy, which tht g
stream will receive all the surplus, and act as the principal drain of tl’ i it
country. us part of the
: 14. 'I‘hc‘a works for these channels, drains, cte., are fully detailed in the report :
plans and estimates for the various sluices, bridges for roaui< under-tunnels lf 7
etc., accompany. Sy nneis, u“s’
e 15. Th.e northern and eastern main channel take off direct from the Kani
. - y y ' ani-
EETY Fosetvoir, their courses are shown in the general sketch map : plans and
estimates for head-sluice, ete., ete., are forwarded. BNt
: 16. The former channel is calculated to supply water for 11,830 acres: the
atter 39,870 ; the dimensions of each, varying in their course are’f Iy P
the report. ; ully stated in
2 Kl?’. The northern channel discharges itself finally into the group of tank
ovuragunta and Alluru, the surplus passing off to the sea by the back 8
and creek at Juvaladinna. e ren
£ 1?. }'llns last ehannel will receive a further direct supply from the Pennair in
nfbt o i:es] lles, by.a chax'mcl' which Mr, Smith proposes to take off from the north end
) c*h:'; Ori‘ anicut ; it will pass under the southern channel, and meet the castern
two-third::&} at iflne same level ; its supply will be admitted by an inlet sluice, and
e trleo can lbe dfx:awn off by an outlet sluice, for the direct irrigation (:ft]
: 4 1e supply of the Allury ta; £ ah3 bk
’ ) anks by the existing ¢l
tlie. weir aoros a & existing ¢ 1annel led from abov
tllis )alrt (;_":’;S the Pydaroo. Below the weir, this stream will serve as the drain oi
1 g Yoa1vy T,
; 1 1 of the country rece.n g in its course the end of thes eastern main canal
and its branches, and conveying them to the sea at Juvaladinna 1 cana

19. Mr. Smith has assessed t}
P oans sed the returns from the ¢ hich wi
thus be irrigated, at b il

. e 9 r )
Deducting amount now paid .. P ‘:"'f’fg?
”n );) o ! 0

2,71,817

Giross profit 715 per eent.
He has also calculated the cost of repairs dall: ;
repairs and establishment at Rupees 30,077,

Jeaving a net profit of Rupees 2,41,740, or 636 per cent. on the capital expended.

—r———
© e w——
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20. The difficulty of procuring Jabour in the district has been prudently
d such rates have been allowed in the estimate as will admit of a

coqaidered, an :
and will probably cover the cost of introducing

considerable use of machinery,

Jabour from other parts of the country.
91, In conclusion, I beg respectfully to draw the attention of Government to

kil exhibited, and time and labour consumed by Mr. Smith, in designing and

the s : :
elaborating this large scheme. 1 have mentioned Colonels Anderson and Winscom
as having considered the general design, ete. ; but so far as I am informed the entire

credit of it is due to Mr. Smith, who has had (with the exception of one young
Assistant for a short period) no assistance I.)ut .that of subordinates, whom he had first
to teach, and who are even now but inferior 1nstr}1x11ents, copyists, and calculators.
99, All was matured and arranged before I joined the division. I have taken
great interest in the project, but have avoided any interference with the details which
' bmission of a project, which anxiously desired by the cultivators

might delay the submissK
concerned, and which 18 likely to prove of great benefit to the district and remunera-

tive to the State. ! e
93, Mr. Smith’s industry and ability are well known to the Government, but

b ngt lose the opportunity now offered me of bringing them expressly to their
nou";‘i I would urge that he be placed in charge of the work when under
on with special establishment, as I believe that no officer would he more

constructi { i
g it, and certainly no one could take greater interest in it

capable of executin

than the designer.

g0 g Jor the extension of Irrigation, and the improvement of
the drainage, in the Northern Della of the Pennair.

¢ the country commanded by the proposed works ig 220 square

tially watered by tanks deriving their supply from the

Report to accomp

Tue area ©
es. This tract is par
local drainage streams.
¢ the existing irrigation is under the Pennair ; the water is taken off

mil
Pennair or the

The bulk 0
* Durvura. . Kovuru. from*this river by five imperfect chan-
Gandavaram.  Veguru. nels * between the head of the delta at
Punchedu. Sangam and the Nellore anicut.

The Gandavaram and Duvuru channels are the main branches ; the others water
but a comparatively small area, and are not deserving of particular notice. I may
add, however, their alignment is defective, and that they cannot advantageously be
retained as irrigation channels ; the Kovuru branch traverses generally the lowest
part of the country between its head, west of M.il'lagolla, and the Kovura tank ; it is
peculia rly adapted for a drainage outlet, and will be utilized as such in the seheme

under notice.
9. The Gandavaram and Duvuru channels are supposed to feed the Kanigery

and Duvuru tanks, but like the other

do not discharge the three river-channels already referred to
are very inefficient, and by no means

o volume of water during a short fresh in the Pennair,
to the success of all irrigation dependent on this river.
d their full supply for years, although in the worsé

Existing main c.hnnn(-ls
required quantity of water.

capable of drawing off a larg
which is essentially necessary
These tanks have not receive
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of seasons the volume of water that passed the Nellore anicut was more than suffi-

cient to irrigate 20,000 acres in addition to the whole area under the existing works;

the actual results, however, are very different, as will be observed by the state-
: ment* furnished by the late Actin

M Collector. ; .

From this statement it appears the area classed as wet or rice land, under the

several tanks and channels in the Nellore Talook, is 63,052 acres, of which 43,659

only were cultivated on the average of the past five years. To compare the present

with the proposed results more accurately, it will be necessary to add to the above

the ordinary irrigable area (614 acres) and the extent (394 acres) actually cultivated
in the two villages of the Kavali Talook that will be watered by the new channels.

These additions will increase the area of the ordinary wet land to 63,6606 acres,
and the acreage under cultivation to 44,053 acres.

3. This project will secure a supply of water for all the land now regularly

ght under cultivation Culti‘vated, thio 10,013: duve Almbiae
deprived annually of their supply, and

for an additional area of 19,954 acres.

4. The comparative failure of the
Gandavaram channel is owing to the
following causes :—

(1.) Thelevel of the bed in the vicinity of Sangam is too high to permit
a large volume being drawn off during low freshes in the Pennair. -
(2.) 'The soil is o friable, and the fall in the bed of the channel so great
(33 feet per mile) that advantage cannot be taken of higl: floods to increase the
discharge, by allowing the water to flow down with inereased depth and velocity.
(3.) Insufficient waterway.

For like reasons the Duvuru channel does not discharge the required quantity
of water, a greater depth, however, can be admitted with safety as the fall per mile
in the bed is 1} feet less than that in the Gandavaram channel.

The silting at the head of the Gandavaram chaunel, and in the vicinity of the
Duvuru channel head-sluice, also tends to reduce the discharge of these ducts; but
it is not allowed to accumulate and hecome a permanent obstruction ; the villagers
constantly employ a number of labourers during the cultivating season in clearing

39,567 acres will be brou
by this scheme.

Comparative fuilure of present system of irriga-
tion attributed to certain causes.

this, and constructing temporary dams in the river on the subsidence of each fresh. -

5. From what has been stated it will be observed the channels are under
the existing arrangements unsatisfactory ; they do not take off sufficient water to
irrigate the area, which apparently {l,e native rulers thought they would do; their

construction is faulty, and a considerable charge must be made before the irrigation.

of this delta can be placed ona sure hasis, This point will be subsequently no't.ice.d
in detail, when the question of the water available for the extension of irrigation 1s

beine considered. b
%, The great defect in the existing main channels is the levels of their
respective beds; they are as has been

: be taken off at a lower ioh - this can be remedied b
Main feeder proposed to- noted too high ; this ca )'
level than_ the Duvars S building anoanicut across the Pennair
channels. at Sangam, or by deepening the channels,

Proceedings of the Madras Government, Public Works Department,
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To attempt to carry out the latter proposition would in most cases be a
mistake ; but in this particular instance I believe itis the plan that should be adopted.
I will now recount my reasons for having come to this determination.

About half a mile north-west of Sangam the Beerapairoo, a tributary of the
Pennair, falls into the latter river, and scours out a portion of its bed for some
distance along the foot of the Sangam hill ; this forms a depression, the bottom of
which varies from three to six feet below the general level of the deep bed of the
Penuair in that locality ; this pool is also acted on by the Pennair impinging on the
Sangam hill, close to the mouth of the Beerapairoo, and forming eddies which pass
over the depression on their way down stream. This state of things, judging from
all the information I could collect has gone on for a lengthened period ; the borings
made in the bed of the Pennair parallel to the Sangam hill indicate a chasm
must have originally existed between the hill and the ledge of rock in the bed of the
river, or that it is the result of the combined action of the Pennair and Beerapairoo
during a long series of years. Since the trigonometrical survey was made no
change whatever can be detected in the bank of the Pennair at the confluence of
this river and the Beerapairoos; it still hugs the foot of the Sangam hill, and will,
T have no doubt, continue to do so unless the configuration of the country is altered
by some extraordinary convulsion of nature.

7. From the description given of the Pennair, in the immediate neighbour-
hood of the proposed head-works, I trust it will be conceded we have good grounds
for supposing the depression referred to is a permanent one, and that a head-sluice
judiciously constructed within the influence of the Beerapairoo would be kept clear
of silt by the scour of this stream in the same way as it now regulates to a great
extent the contour of the depression, and prevents this being raised to the same
level as the adjoining deep bed.

8. In designing the head-works advantage has been taken of the local peculi-
arities just noticed, to save the cost of
an artificial anicut; we have a natural
one in the difference of level that exists
between the bed of the river at the site of the proposed head-sluice, and a few
hundred yards lower down ; and in the.Beerapairoo We POssess a scouring power
equal, if not superior, to many under-sluices.

Advantage taken of local peculiarities in design-
ing works.

The site selected for the head-sluice is in the bed of the Pennair immediately
below the mouth of the Beerapairoo ; it will be connected with the pagoda hill at
Sangam, by a masonry wall carried along the bed of the river, at a sufficient
distance from the foot of the Sangam hill, to secure the required waterway'for the
main feeder without much cutting. The length of the wall as planned is 8603

vards.
¢ 9. The length of the river wall might be considerably reduced, and .a 'mode-
; rate saving effected, by turning it inland
River wall. from the main head-sluice ; but I cannot
angement, as it would necessitate the channel being carried
:ver to avoid as much heavy cutting as bossible ; the
o on account of its running partly at the foot, and

b

recommend this arr
very close to the bank of the r
line would also be objectionabl
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partly along the face of the Sangam hill ; the debris from this precipitous spur would
?

I feel certain, prove particularly troublesome, and entail costly

to time. clearances from time

By referring to the plan® of the masonry wall it will be seen the foundation

1s rock for a considerable length ; where

3 . this is too dee
the borings, it will be built on masonry wells: Py OF W3 not. reachied Nt

; ; in these portions the river
face of the wall will have a substantial apron of large "l]l)bb]e l:o l;r:t‘;ct

the wells in t.he event of any great deepening of the bed, I do not. however
apprehenq this, as the Pennair is excessively wide in those art; and th;
area reclaimed from it by the erection of the masonry wall will I};e 3(,, small in

comparison with the section of the river that t}
: 12 co st :
ciable effect, ntraction will

* Sheet No. 3.

have no appre-

10.  The design of the river wall now submitted is different to what I bhad

Design of river wall different to that originally mtc{]ded' I proposed a much smaller
proposed. 4 section wit} . dad
ith openings in it above the

full channel supply ¥
; : y pply level to admit water
during high floods, and neutralize the pressure, by having J‘e water bii €hé Bilie

level on both sid(:*s of the wall ; to this proposition Colonel Anderson would not
fl‘:ltlss;lt; hz consxderefl silt woulfi enter by the several openings, and it that would
-resistinprt‘; eent tf’ build a wall in the exposed situation decided on incapable of
Col 1g maxl,m IR due to the highest known flood. In carrying out

olone Andgrson s instructions, I have endeavoured to do so as economically as
lé:sslble C(?nsxstent with the required stability ; rubble abounds on the face of the
m;;{(,’):l:l }::(1,11:1 ;t{): can be collc:ctcd and packed much cheaper and quicker than
plan ofy;his work tu(;nf d out ; it has, therefore, been extensively introduced in the
abuttine on the h.ead ’IOf‘el Anderson further directed the portion of the river wall
to the set of the san o 1:106 nis O,f Ay substantial section, as it will be exposed
attended to. and I tm Strelam that SRpmEos On the Sangam hill ; this has also been
will be fOIII,ld % b tle.enlarged section provided for the part under notice

suflicient to withstand all force likely to be exerted against it.

114 Py - .
ot the dingram showing the results of the numerous borings taken

along and in the immediate vicinity of
the proposed river wall, it will be seen
rock is available for the foundation
where strength is most required ; this is

a fortunate. ‘f“c“mStance; it will legsen the cost of construction, and materially add
" to the stability of the structure,

Masonry wall will partly be built oy rock
t Sheet No. 2,

12. To enable Government to judge of the relative merits of a weir, or
river wall at Sangam, Colonel Anderson
suggested that a section, and abstract
estimate of the former, should accompany the project. Sections} of two weirs are
accordingly herewith submitted, the nine

+ Further details regarding the relative merits feet anicut would increase the cost of the
of the different arrangements investigated are project 2,53,000 rupees, § the other would

tersbber apspcalll:‘c‘c\t No. 14. do so to the extent of Rupees 3,50,000,

Weir more costly than river wall,

Madras Government, Public Works Department,
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13. Before entering into a detailed description of the works it will be neces-

e
Proceedings of the

sary to prove—
(1.) That the Pennair is capable of supplying water, in the most unfavour-
able seasons, to the whole area proposed to be irrigated.

(2.) That the channels can draw off the required water during freshes.

(3.) That the reservoirs are of sufficient capacity to store the volume of

water necessary to keep up the supply when the freshes subside, and this I will

' endeavour to do serialim.

From the statements* showing the rise and fall of the Pennair during the
last eight years, the description of river
we have to deal with will be apparent ;
ths the freshes succeed each at intervals of a day or two, in others a
ar, and occasionally they fail altogether ; with these statistics and the
at the southern Delta has a prior claim to the northern on the Pennair,
I consider, be fair to calculate on the average supply of a number of
ly safe proceeding is to take one of the most unfavourable seasons
and plan the works t(? act t?ﬁ"lciently in a similar adverse year, as has been done in
the preparation of this project.
14. The head-sluices, the supply channels leading from the Pennair, and the
reservoirs have been designed with refer-
Works planued with reference to wateravailable o0 t5 the volume of water that passed
in 1863. the Nellore anicut and flowed to the sea
in 1863.

By turning to the synopsist it will be seen the freshes in 1863 and 1867

were considerably below the average of

Discharge of Pennair in 1863 and 1867 consi- the other six };ears under review; in

derably below the average: those seasons there was water (rejecting

t Appendix C. the days on which it fell to more than a

foot below the crest of the anicut) for 69 and 86 days only. Here again

there is a great difference in the tota..l n.umITer of days, but: practically there

appears to have been very little dissimilarity in the anlume discharged over the

anicut in those years ; in 1863 the water flowed over it for 21 days; in 1867 it

disclxarged for 16 days only ; during the lattfar year, however, the freshes were
higher, and compensated for the variation noticed.

* Appendix B.

in some mon
few only 0¢¢
knowledge th
it would not,
years; the on

15.

By referring to the statementst showing the volume of water that passed the
Nellore anicut daily in the months of
August, September, October, November,
and December 1863, the quantity available for the extension of irrigation will be
clearly seen. The quantity proposed to be utilized in a similar season, and the
ater in excess of the requirements of the proposed scheme and the

+ Appendix D.

volume of W

southern Delta, are given in Appendix E.

The volume to be taken off by the Sangam and Nellore anicut northern head-
sluices, for the irrigation of the northern Delta, and the daily state of the reservoirs
)

during the cultivating seasom, in an unfavourable year like 1868, are detailed in
o

the nine statements comprising Appendix F-
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This volume will be taken off as annexed—
“wrly By Sangam head.... ... ...605,474,571,
By head from Nellore Anicut 79,740,000.
605,474,571 __ m07-8075 cubic feet,

86,400
. | g . the maximum discharge per second of
16. The information contained in Appendices D. and E. will, T trust, be Discharge of main channels. the main feeder from Sangam.

"¢ evidence to prove 7974099 _ 999.916 cubic feet the maximum discharge per second of the feeder
S unmistakeably capable of o

from the Nellore Ahnicut.

The sources from which the irrigation will be supplied, and the v

. g ol
furnished daily by each feeder, are given in Appendix G. s 4 -

Pennair can certainly water the area proposed. considered sufficie

e the Pennair i
irrigating 80,000 acres in the northern Delta.

17. I have now t 1
0 submit the arrangemen

The main feeder from Sangam has been designed to discharge the above
required body of water from the Pennair. This '1281)1 i)ropr)se for taking off the b volume when there is but 4§ feet of water in the Pennair at Sangam.
Y ’ S wi @ ( : . é ' o ¢ . £ - B

Sangam and the northern flank of the Ne one at two points, namely, This depth has been arrived at by comparing the state of the river af Sangam

llore anicut ; the former will be the main
capable of drawing off whe

of 30,000 acres, and a co
uated in the e

head, the latter a valuable auxiliary,
able sufficient for the direct irrigation
for storage in the minor reservoirs s;t

with the register kept at Nellore. .

From this statement* it will be observed there was generally a conmder'flble
body of water passing the Nellore Anicut
when the depth on the floor of the Ganda-

n water 1s avail-
nsiderable volume | ’

& Th astern section of the delta. ' Rahmendin, 1.

ki e main feeder from § A

ancam has : .

g been planned to discharge,

with a varam head-sluice at Sangam was more than four feet; and that with three excep-
iti : - 180 i as consi-
Capacities of proposed channels not excessive depth of 9 feet, 7,007 cubic feet per tions, when this was increased to five, the dls(glall';gedailztthe Ngllo:‘lj A;g(tz;t;v g
! : ; g . e
: second ; the auxili; s g derably in excess of the water required for both deltas. Un .
D) auxihiary feede erably
off 9*1; cubic feet per second when the water ix’x the Puunlirr} 1 fL:idtlr ?\ﬂtlh tJtlll\ Z 'i when the depth at Sangam was 4* 5 " the volume that passed the %\IelloredAm:}‘:t
crest of the anicut; these sectio . MEDEAE, Abptiny; 54 5 e i tity required for irrigation, and on the
ns see Yaaale : ed to the maximum quantity req ’

# i ded this.
: hen the depth was only 2" more, 1t excee S
ISth,zz)v The level of the floor of the head-sluice at Sangam has been fixed at 95

feet above mean tide; ¢.e., three feet
Water required annually, acres, at the rate of 2} cubic yards per Floor of Sangam head sluice to be 95' above 1 .1, the deep bed of the Pennair adja-

! < o t 1.
hour per acre for 150 days, would be : mean tide, or 8 above the decp vt cent, consequently the water would stand

gt 17,496,000,000 cubic feet. 11 deep on the floor of the head sluice, when the depth in the river is 4} feet.
-1t will be gathered the works hay 74' deep

19. The v : 1
The volume of water required annually for the irrigation of 80,000

From Appendix E

; : e : o means of diverting the full volume of
in a like year to 1863, as"follows :— S oo s Aa £ 8 1 gr?at m(niPOftanCle 5 ;lavﬁ l:,h without constructing a head sluice of
e e e e .l‘eS = d of the channel, from this structure
v Cubic feet. ‘ corresponding dimensions, the fall in the bed of the channe )

In September * .. . 6,179,549,399 lencth of 754 feet, will be at the rate of seven feet per mile. :
»» October 8,916’ 135’436 s arrhegvelocity due to this fall and a mean radius of 6564 feet is 9-071 feet per
» November a )348’695’464 d: to prevent the bed, or the side slope at the foot of the Sangam hill being
» December .. o da l’ 619’705 | secc:ind,b this current, both will be carefully pitched and grouted ; at the end of
AR Y ' frove S o..-at T4 feet from the head sluice a retaining wall will be erected

17,496,000,004 < B this isectioll; #: fn

' i the stability of the pitching, and to act
To do thisit is manifest the channels must be of sufficient section to discharge at right angles o the chaoel, hagaieens PR B
- sufficient section to dis ;

those day , o
on those days when the volume available is in excess of the ordinary supply the

as a lower weir.
uantity of water
9 J ©F hecessary to make up the total volume required for the season.

The water section of this portion will be 772:5 square feet; the discharge

~
~

ing simi = foe scond. From this point the depth of the channel will be 13"
During similar months to the g}, . : ! 7 007 cubic feet per second ; .
0 d 1 1d be | , SR AN : :
7,217,781,439 cubic feet, leayine aV(:i sgzi(:]rc m:)z;'!/l;"g;csr n‘;[;?t‘(égr:ﬂ{);’c ‘i:\: e N greater than that of the section just noticed, t}:le mlcreased. (;lep;h l})lemgtol.ot?,lr;eialg
drawn off on those days when th: supply cxce)(’:ds the,;oxti;nd,a In 1863 tl;is was 1 a drop of 1} feet in the bed of{he chaml:el on the lower side of the retaining 5
for 15 davs, viz. :— . : ; ining wall will be built on rock. : ‘
or 15 days, viz ‘ This retainl “the retaining wall and the regulating sluice at the head of the Duyuru
September. October { Between o 'n foeder will be 9'in depth ; the fall per mile in
Dates. Dates. Dates. Dates November December. iy reservoir supply channel e s 4% Sy is 1183-725 ;
2nd 18th  23rd  9g¢h ! 6Gth ! the bed 2:75 feet. The effective waterway allowed for this division 18 11 3
b vy o 27“: ‘ the mean radius will be 7-93 feet; the mean velocity 592 feet, and t'I;le discharge
10tk 21st 25t} & g ; itching is required, and it will save space
11“: 20d o : 7,007 cubic feet per second, Here also pitehing 1s required,
10,278,218565 __ 685,214,571 cubic feet, the maximum quantity to be drawn off from

5
L]
the Pennair in twenty-four hours.
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to a(%d that this is necessary throughout the entire length of the main feeder to
admit of the great dlﬁefenpe of level that exists between the Pennair at San
and the bed of the Kanigery reservoir being turned to the best advantage gam,

2 The D“_v“"“ reservoir Slfpply channel will draw off 792 cubie feet per second
rom the main feeder ; the discharge of the latter below this off-let will tllx):refore be

7007-8075 — 792 = 6215°8075 cubic feet per second.

The discharge of the main feede
r from the Duvuru ch i i
to the bank channel head sluice will be 621596 cubie feita;]rels:f:(liah;i i:::
»

section being 1062-558 square fe
t, th 1 e .
585, and the fall 2:75 feet per milee., i radius 7°75 feet, the mean velocity

The bank channel will take ”
v off 478 cubi
discharge of the main feeder to 57 7S cubic feet per second, and reduce the

: 37:8075 i
required for the Kanigery reservoir. 9 cubic feet per second, the volume

As the discharge of the mai i
s » main feeder will be effected 1 Cani
o TEA oy the water in the Kan®
tglf"}/ reazrdvmf after the surface level has been raised to 86-64 fest abov; mean tide
e special circumstances of the case must be considered. in calculating the arc;
)

of the channel requisite to discl
Haroe v
g s 1 1arge the full volume after the above level has been

o 3 p
b ;lo.uldFlr):rxslt ip([;e'ndx}f F.’lt x.vxll be pcrcqived the maximum quantity of water
st e 1:31(]11;)8 the ‘I}arflger?v‘ ~aud puvuru reservoirs in a correspondent
A ey ‘7,.()()9,388’,:)0.4 cubic feet, This volume would raise the
ST 1:ebvvla‘cel in the I\amgc'ry reservoir to about 95 feet above mean
= i ]., } et below the pr'()p?sed h‘lgh water-mark. When the reservoir fills,
evel 0 the water would coincide with the surface level of that of the channel
at 1'68 miles from the Sangam head sluice.

milcsA ze:lgfvsi:tf:%; le\;el & th.e water in ‘tho channel from the head sluice to 1-68
& o aslﬁ no appreciably be affected by the state of the reservoir, it may
falbed s howezwmg Il)larallel to the bed th.roughout this distance; from the
Kanigery r;servoire:" 4 ljlnge must necessarily take place, as the water in the
to 1 foot per mil prise v reduces the surface fall in thie channel from 25 feet

per mile, which would be the case when the reservoir had received the

maximu
o m supply of water necessary to meet the requirements of a year similar to

s t'Il‘lhe Ifnam 1f)'eeder from 1'68 miles below the head to the Kanigery reservoir
, therefore, been planned to discharge the requisite volume with @ surface fall
of 1 foot per mile.

The section of this portion of the channel is not regular ; the bottom breadth
decreases as the depth of water increases. At the commencement the bottort breadth
is 173 feet ; at the end of the second mile from the head Juice 159-31 feet; at
the end of the third mile 125-53 feet; at the end of the fourth mile 1013 feet; as
this section 18 practically the same ag that required to carry the full volume, with
a depih of 9 feet and a fall of 25 feet per mile, it will be adhered to until the water
tops the surface of the country, and the discharge is accelerated by the spill flowing
off into the reservoir. From this point as the depth of the spill increases the bottom

. e

e

g

__M‘““MWW ¢ ‘
T Proceedings of the Madras Government, Public Works Department,

98¢h July 1870.
i s e I
breadth of the channel decreases ; ab the end of the cutting it will be reduced to
20 feet.
To prevenf the pitching towards the end of the channel being displaced,
cularly when the water is very low in the reservoir, a retaining wall has been

parti

provi

distance

is likely to Pr

99, I would now draw attention to the fact that, in calculating the discharge

of the main feeder, theadditional volume

Discharge of main feeder may be largely increased  of water that could be drawn off from

during high foods- the Pennair during higher freshes than

4} feet has not been considered, although provision has been made ff)r QOing $0;

this may pe thought unnecessary and extx:avagant- 1 hope, howevef', it will not be

altered, as some contingency may arise which would demar%d extraordinary measures.

By referring to the longitudinal and transverse sections* of the upper portion

of this channel, it will be seen the revet-

» Sheet No. 8. ment has been designed to admit of the

ised three feet above the full supply level; this would increase the
7,007 to 10,827 cubic feet per second.

from the edge of the channel ; at those parts where the action of the spill
ove most injurious, the horizontal pitching will be 10 feet in breadth.

water being Ia
discharge from

93, It now remains to notice the auxiliary feeder from the Pennair. This

ducthas been planned to discharge 922-92
cubic feet per second, when the water is
flush with the crest of the Nellore Anicut;
o direct irrigation of 30,000

Ausiliary feeder from Nellore Anicut.
e 50625 cubic feet are intended for th

of this volum 2 ; v
6-67 for storage 1n the minor reservoirs.

aeres, and 41
r to be stored in the reservoirs under this

The maximum quantity of wate
pranch is 540,000,000 cubic feet ; this
Water to be stored in reservoirs commanded by body it is proposed to take off during
e the fiftcen days already noticed, in

which the discharge of the Pennair is in excess of the maximum requirements,
540,000,000

The discharge in feet per second for storage must therefore be 15 x 6,000 = 41667,

The floor of the head sluice of this channel will be 6' below the crest of the
anicut. The effective waterway allowed
is 306 square feet; this is divided info
twelve vents 4' 8" x 6.

Ilead sluice.

The water section from the head sluice to the end of the third mile has been
fixed at 311:04 square feet; the mean
radius being 4'83 feet ; the mean velocity
e discharge 923'78 cubic feet perlsecond. To reduce
ble through this portion a fall of 1:25 feet per mile

Section of channel.

2:97 feet per second, and th
the cutting as much as possi
has been allowed.

From the beginning of the fourth to the end of the sixth mile the fall in the
bed will be 1 foot per mile. At the end of the fourth mile the off-let to supply

the Veguru tank takes off, and will discharge 2083 cubic feet per second.

ded ; and to protect the berms from erosion, they will be pitched for a short

s Wewe

.

(AN
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From this sluice to the commencement of the seventh mile the water section

will be 342 square feet, the mean radius 4-91 feet, the mean velocity 2:64 feet
per second, and the discharge 902-88 cubic feet per second.

From the 7th mile to its intersecting the eastern main channel this feeder
will be carried principally between embankments ; the fall here has been reduced to
six inches per mile, as it is very desirable to economize the available head when
this can be done without increasing the quantity of earthwork :
in this part will be 175 feet per second, the water section 52:—,
the discharge 9203 cubic feet per second.

the mean velocity
‘0 square feet, and

At 69 miles this channel erosses the Moldavy by an inverted syphon, the

difference of level between this stream

: : and the auxiliary feeder being too small
to admit of the construction of an aqueduct advantareously
L8 7 -~ J‘ -

planned to discharge, under a head of 1-16 foet, the

Inverted syphon.

The syphon has been

hi . B, , maximum volume requisite for
this part of the delta, i.c., 90288 cubic feet per second. This work will be more

fully 'descrlbed hereafter when the details of the minor arrangements are being
explained.

7 chai his svp! g o
A few chains beyond this syphon, the eastern main channel crosses the auxiliary

e ! feeder ; i re
Auxiliary feeder intersects eastern main channel. er; the beds of both ].)l'aﬂCh(}.S 5
' on the same level at the point of inter-
section,

During floods in the Pennair the auxiliary feeder will discharge into the
eastern main channel 248 cubic feet per second for the direct irrigation of the
14,700 acres under the eastern main channel east of the auxiliary feeder, and 100

cubic feet per second for storage in the Chavakacherla, Vidavalura, Vavilla, and
Varini reservoirs.

This decreases the discharge of the auxiliary feeder to 554:09 cubic feet per
second,

The i_'all of six inches per mile in the bed has been continued to the end of
the 8th mile ; at this point a minor distribution duct takes off for the irrigation
of 420 acres, and reduces the discharge of the auxiliary feeder to 54701 cubic feet

-per second.,

o Sf:ction 18 maintained until the auxiliary feeder disembogues into the
Pydaroo, above the dam constructed
across this river, to divert water for the
supply of the Alluru, Purini, and Indupuru tanks,

On reaching the Pydaroo the auxiliary feeder terminates ; from this river the
supply will be taken off by the larg®
channel that feeds the Alluru and other
tanks in that neighbourhood.

24, Having given the arrangements proposed for drawing off the water
required for the irrigation of 80,000 geres, it now devolves on me to prove we e
the means of storing the volume necegsary to keep up the.full supply to this area
on those days when none can be taken off from the Pennair.

Auxiliary feeder falls into Pydaroo,

Alluru tank channel utilized,

o Proceedings of the Madras Government, Public Works Department,
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95. The principal reservoirs are the Kanigery and Duvuru; the former is
capable of storing 8,112,609,000 cubic feet ; the latter 1,042,983,000.

These capacitics have been arrived at as follows :—

The average depth of the Kanigery tank when filled to the present full contour
level is five feet; this was ascertained
by three sections taken across it from

contour point to contour point, and, by soundings, where the depth of water pre-
cluded levelling.

Capacity of Kanigery reservoir.

The levels of the bed of this reservoir are plotted with reference to mean tide
on the survey:* by collating these,
and rejecting all below 73' + mean
tide, the level of the floors of the proposed sluices, it will be found the average
level of the bed is 80'2 feet + mean tide; this subtracted from the existing high
water-mark (8545 feet) gives a mean depth of 525 feet; but in calculating the
capacity this has been assumed at five feet only to compensate for any errors there
may be in the soundings ; these were taken with difficulty, and it is, I consider,

advisable to deduct a few inches from the results, as there is a deal of semi-fluid
matter in that part of the bed.

* Sheet No. 7.

Square feet.
418,176,000

} 585,446,400

The area of the full contour of the present tank is...
The area of the proposed, i.e., with the surface level raised
twelve feet will be

Difference between present and proposed contours... 167,270,400
From the above the capacity of the proposed reservoir has been deduced as
follows :—

Cubie feet,
418,176,000 x 17 = 7,108,992,000
167,270,400 x 6 = 1,003,622,400

Total volume... 8,112,614,400

The capacity of the Duvuru reser-

voir has been calculated in a similar
manner.

Capacity of Duvuru reservoir,

The average depth of this tank when filled to the full contour level is 53 feet ;
this has been gathered from five sections
taken across it along the lines showing
the level of the bed on the survey.t

t Sheet No. 7.

The general level of the bed, according to these sections, is 92:76 feet + mean
tide ; this Jeducted from 98, the full tank contour, gives a mean depﬂ} O.f 51 feet.

The area of the full contour is 198,664,020 square feet ; this multiplied by the
mean depth shows the reservoir is capable of storing 1 ,042,986,100 cubic feet.

The capacity of this tank is not to be mcreased.
d
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Volume to be stored under the main feeder com-
pared with the capacities of the reservoirs, tanks
Cubic feet.
8,112,614,400

Kanigery ...
. 1,042,986,100

Duvuru

0,155,600,500

. 1
Maximum volume to be stored —pide Appendix F, 7'6(;9 388,567
) ot v

Difference—Excess of capacity over volume to

be stored in the reservoirs under the main
feeder from Sangam ...

26. The reservoirs under the auxi'l'i.a,-y 1,486,211,933

feeder from
Reservoirs under auxiliary feeder,
2 paragraph 23, This volume will be

st i :
. ored in the under mentioned tanks.

Vidavaluru,
Chavakacherla,
Vayilla,
Varini,
Indupuru.
- Alluru Ramanngh,
The capacitics of these tanks are given below—

; Cubie.feet,
t[?(;guru‘.‘ . 08,000,000

1 avalura ... 37,000,000
Chavakacherla 54:000 '000
Vavilla... 91,000,000
. a(nlﬂm 36,000,000

ndupura ... ... .. 44,000,000
Alluru Ramannah ... 306,000,000

———

Total... 666,000,000

e storage capacity 1s in excess of the maximuny

.Here also it will be observed th
requirements,

* Sheet No. 127, 'By referring to the surveys* and
sections of these minor reservoirs the

above calculations may readily be veri-

97, Havidg ¥ TP
irrigating in thegv;or:: l(l)?‘t; Sa‘t lsfacton]y demonstrated that the Pennair is capable of
feeders are capable of dmea.bons the arca proposed ; that the main and auxiliary
and that we have ample m:;r:xga 2? the’ requisite supply of water during freshes,
proceed to deseribe the several ch::!l'mg the volume of wator necessary, I will

. e els in detail, and the me .
watering, draining, and protecting the northern Delta firc weans provided for

extraordinary floods in the Penngj,

98. The site selected ¢
e alreagci for thc.a head-sluice ut Sangam, and the plan of the
main ieede T e-en noticed ; the drawing and the specification of the
former afford all ne.edfu'll information regarding that structure, and on survey
of the latter the longitudinal and trangyerse sections show clearly what is intended,

ym inundation during

Subjoined are the capacities of both

the Nellore anicut have
to store 540,000,000 cubie feet—uvide

Landico i

Sy 2
. -

Rl
-

=
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1nd T think any attempt to explain mattors more fully would be unnecessary and

tedious.
99, There are,
main feeder which should

se wOl'kB- . .
i To facilitate the working of the shutters of the former during high floods, tke

sluices proposed for construction about 900 yarda? below the head-sluice to1 regu(liatt:e
the supply to the Duvuru and Kanigery resgrvou' chanuels‘ have been ?T{me l0
admit of the water in front of them being raised several ffaet above ttfe‘ u iupp y
Jevel, to reduce the pressure ot the shutters of the head-sluice. The big Oxr;as';l nown
flood at Sangam appears to have risen to 18 feet above the deep bed t'de f'ntr;,r‘
there ; the surface level must, therefore, have beifn 116 feet above mean ]u e 311 be»
surface level of the water in the channel w1{0n dlschargmg the full supply will he
102} feet above mean tide, which would give a hzea.d f)f 13} feet to contend v:: s
and require considerable power to overcome ; this difficulty has,' howe\:er, e;;
removed to a great extent by the plan alluded 'to g .the regulating sluices wi
eonvert the channel between them and the head-.slmce 1.nto a chamber, the Wl:.te; u:
which can be raised to 106 feet above mean tide; thx.s would reduce the hea ri.»
the head-sluice from 13} to 10 feet, and make the working of the shutters compa

however, a few details connected with the head-sluice and
be mentioned, as they were considered in designing

i easy. : A |
1mml)"l‘hesza acity of the head-sluice has been fixed with reference to the large
4 volume it will have to discharge during

Jow freshes ; the waterway allowed is, L
nsider absolutely necessary to the success of the undertaking ; to contract it 80
€0 )

to make any material difference in the dimensions would entail a loss o‘f water
P f the river, the value of which would be difficult to estimate.

Capacity of head-sluice.

at particular stages 0 .

p " T aproict like this, where so much depends on the efficiency of the

h d_w;rkg and the main supply channel, 1t is very desirable to assimilate the

ei’ocity of the channel to that of the river, and prevent silt being constantly
% cipitated, particularly in the vicinity of the head-sluice.

i gl The side slopes and bottom of the main feeder, from the head to the

. Kanigery reservoir, it will be remem-

The great bulk of the silt will be deposited in the pered, are to be pitched with rubble, to

Kanigery Teservort: admit of the difference of level that

. ¢« etween the floor of the head-sluice and the bed of the reservoir being fully

exisia be lan also furnishes the means of transporting the great bulk of the °

1iged ¢ this P
“'t;:‘:s tl,le reselr\'oir, and reducing the cost of the annual elearances.
si

The veloeity of the water in the main feeder will occasionfilly be. gres';,ter than
that of the Pennair, which is abouf

Velocity of main feeder will sometimes exceed five feet per second in ordinary freshes.
that of the Pennair il ordinary freshes. P eveloabunl i i
- until the water in the reservoir has risen to 8664 feet above mean
aifon 1 to 95 feet above datu™ it would gradually decrcase to 341
o 10 'a be considered the minimum velocity. The velocity
o than that of the Pennair in general f.reshesr
ing on to the reservoir the deposit that

more th
tide; from this
fect per sccond, whie .
of the main feeder being sometimes greater

.

will prove useful in stirr

ng up and carry
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will necessarily take place

below that in the Pennair.

Works Department,

o4

33. The Duvury reservoir channel will take off from the

chains below the L
round the souther
rses the ccuntry between the prese

Dorenal road ; this line was selected to avoid the enormous sp
run parallel to the former for some distan

chains east of this building the sections o
admit of their being removed, wlere necessary, at a moderate cost -
has, therefore, been planned

; the new head
to join the old channel here, as it is expedient to avoid
cutting through the harq soi

Junction the latter wil] b enlarged and utilized

Jnne » @8 far as the Dorenal road, where
1t will be abandoned for a more direct line to the deep bed of the reseryoir
34, The regulating slyj

main feeder at 40-5
ead-sluice ; it winds
0 extremity of the
nt channel and the

oil and silt banks that
ce from tle existing head-slujce,

f these banks are so much reduced gs to

Duvura chanpg],

Sangam hill, and trave

ng, with a depth of 9 feet,
0 velocity due to this, and a fall of 10

inches per mile, is 2- -

the Duvyury reservoir ;

able velocity ; provisio

of the channel for som

the velocity will be re

uel into the reseryojy.

35. A new bridge has bee designed for the Pore

New bridge necessary for Dorenal road,

n has, therefore, been made to prote
e distance befgre the contour of the
duced by the spill flowing freely off

nal road, as the floor of the
existing one is several feet above the
level of the proposed Duvuru reservoir
supply channel.

face of the Sangam hill, and a small
_ area in the immediate vicinity, will be
rned into Tarunivaya intercepted by the pew head for the
Duvuru channel ; instead of admitting
allel to the northern spoil bank by gap

'

[
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r A
tions of this channel are given 1
itudinal and transverse sec : - el
f 7111 '11‘15‘9 lt(l)llzg;etails of the regulating sluice and bridge w
Sheet No. 19;

referring to Plans Nos. 16 and 17.

38. The main irrigation lines in this scheme are the
: Bank channel.
Southern channel.
Central channel. :
Feeder from Kanigery reservoir,
Northern channel,
Eastern main channel.

1 of Sangam, and
T the main feeder east it
39. he Bank channel takes off frome ey i .i#/is intende

to supply the Southern and Cent}x;f.ﬂ
ischarge 478 cubic
Is during freshes in the Pennair. It has been planned to dl?fd]er %he Southern
gt 1 i, 6., 421-875 cubic feet for the 25,000 acre;"tﬁ AP
nas 2. e. &
fee(; gzr ::aclocha,nne]s’ and 556875 for the 8,300 acres west o ?11 il i s
n ’
an On the freshes sabsiding the supply f?r these cﬁmn;;lgow;cres o
K Irlli ery reservoir. The volume required for the i;- as the land there is
the [a dg : a§; k will be furnished by the Duvuru reservo e,s iy
Punﬁ‘]eh 1:0 be permanently commanded by the Kanigery r
too hig

irrigation of this tract
tank for the irriga .
$0ods 1 BREG, GRS S crosses the main feeder by an inverted

syphon ; this work was preferred to an

o obstruection to timber, or any other floating body that may

1 t - ! t
1 t ‘ca.ntl as thelveloci’t here will often more resemble tha
impor 3 y

Bank channel.

Bank channel auxiliary feeder.

aqueduct, as it offers n
t adrift ; this is very :

= a id,tlmn an ordinary stream. : £ 4 vents 51’ x 9'; it has been
of a rap k channel head sluice consists © #h 9' of Wzater on the floor, the

Th:; ?agiscchal'ge 478 cubic feet per second,‘ dWl'c The channel from the head
designed to : . hove mean tide. 1 : The full

. 90-143 feet a T t per mile. 1€
ipgal, ot thlsfb?tmfi;ll has an uniform inchnatIOTl of 0“? ioihepmean velocity 258
s, the\ ”; this section is 9’, the mean radius 4-69 feet,
spth of th 2

supply dep

L nd. '
d the discharge 479 cubic feet per‘ s 422-31 feet per second ;
i first fall the discharge is reduced to iously noticed. The
o drawn off above it for the 3,300 acres Pf}r head of nine feet
" ing been to discharge, with a hes W
5569 having been planned 8% AR e S

first fall in this s foa:d C no Is)hutters have been allowed for this weir, as 1

. feet Per se b)
42(2.31 cublc

e ct as a regulator. L '. this chance
mafghbe Fognics: t(;’ il to the ocr,xd of the channel the depth will be 6'; this chang
st fa 0
From the firs

ks.
incl 7 r of masonry wor
18 Prmc}pau}f the channel, and thereby reduce the numbe
- t of the €
alignmen .
o OLl
41. The foreg - %!
. _4: oo 3c ghout 35 teetp x llowed per
the inclination 18 @ ;0‘; ;} ank channel under notice, the fall a
e
In the reach o

ity 2:¢ t per second.
-« will be 392 feet, and the velocity 2:96 feet p
15 feet; the mean radius :

; . "
i ) ike this, wher
nt is very necessary in a delta 1
1g arrangeme
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42, The auxiliary channel from the Duvura reservoir will, after reaching

the northern bank of the Bank channei,
run parallel to it until it intersects the
distribution channel that leaves the Bank channel at the fiftl, mile for the irrigation
of 2,700 acres between that point and the Punchedu tank.

: The auxiliary duct has
also to water 600 acres south of the Bank channel ; asmall inverted syphon has
‘ ’

therefore, been designed to convey under this branch the necessary supply to the
plot referred to. )

Auxiliary Bank channel feeder, continued,

Towards the end of this channel 135 cubic fe
for the irrigation of 800 acres ; this will reduce the
per second.

et per second will be taken off
discharge to 40881 cubic feet

The survey, longitudinal, and transve

rse sections of the Bank channe]
: i mel are
delineated on Sheet No. 22, x

43. The Southern channel takes off from the wostern extremity of the

Punchedu tank; the arrangements

proposed for keeping up the supply to

| : ‘ : : 8 upply
this basin have been deseribed in paragraph 39,

Southern channel,

The surface level of the water in the Punchedu basin will' vary from 80-2

to 77°5 feet above mean tide. ;

) ide, in conse-
Punchedu tank e Tiny Sl L
quence of 1ts deriving its supply from
two sources, viz., the Bank channel and Kanigery reservoir ; when the former
15 discharging the full volume the water would rise to the higher level, and
¥ i )
give a head of 6’ on the body wall of the proposed regulator at the head of
the Southern channel ; when the Kanigery reservoir is the feeder this would be

reduced to 3' 4",

The regulator just noticed will be constructed in the Punchedu tank bank,

and has been designed to discharge
with the above, or any intermediate
licads, 24637 cubic feet per second, the quantity of water required for the irriga-
tion of the 14,600 acres under the Southern channel. From this regulator to the
fall in the sixth mile the inclination in the bed of the channel will be 1:75 feet
per mile; the mean radius 3-18 feet, the mean velocity 2-9 feet per second, and the
discharge 24795 cubic feet per second:

Regulator at head of Southérn channel,

A short distance from the regulator the Southern ¢h

Kovuru tank channel to act as a drain, . .
to convertinto an outlet for the drainage

of the country, west of the Southern channel, and the tract lying between the
(entral and Southern channels,

44, The extent of land to be drained west of the Southern and Bank channels,

o e may be taken at six square miles; this

yrainage of the land between the river em, AN : T Tans / VEL s

: rLflxxd:I‘m'xﬂ and Southern channel. is generally very sandy, and it will be
) 38 v

ample to provide waterway sufficient to

lischarge in twenty-four hours a volume equal to three inches of rainfall running
discharge ) : : : TR
f the whole basin in that period; this would give 484 cubic feet per second!

annel crosses the Kovuru
tank supply channel ; this it is proposed’

AR ARSI
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T'o pass this bod i
-ought iron pipes o ;
gt ‘lvil(i);ljxarge under the available head (five feet) 486 cubic feet per scecond.

As the Southiern channel nears the spur that extend.s from the lef.t Ir.lal'gi“

Pennair to the village of Penahalli, it makes a detour inland to avolt.i 1t,.aud
of the ' ¢o the bank of the river on the eastern side of the spur. This align.
then retm:;ls the construction of two small culverts ; one on the western, the other on
i sf (l:e of the spur for the local drainage ; if is, however, more desirable
the'easiern i the channel close to Tonnavada, as the ground adjoining that village
than c.arrylnol . and in high floods when the Pennair is rushing through the gorge
is unfavoul‘ﬂl; ?,ccelerafedo"GIOCi’tya it would be difficult to prevent the channel
with a.gf‘i‘ﬂtd) aunless protected by a masonry wall, or some other expensive
being 1njured, The area to be drained by each of these culverts is three-fifths of a
arrangement. must, therefore, be able to discharge 97 cubic feet per second,
the d’rainage from the extent named at the rate of six inches
hole basin in twenty-four hours,

. under the Southern channel a culvert has been designed consisting
) 0" internal diameter ; these are 100 feet in length

and wil
45.

square mile ; they
which represcnts
running off the W

46. The drainage that falls into the Pennair in the vicinity of Bapanapadu it

is proposed to divert to the north by
cutting a drain from near that town fo’

|1 - this is absolutely necessary, as the river water in high floods
mnnefa,ce of the country, and stops all drainage by the present outfall

Existing drainage imperfect.
the Kovuru cl
stands above the sur

v - o,
for thcl t.mle lji:r’]‘{ocqua”y applies to the other parts of the delta that drain into the
This ren

, attempt to convert this into an outlet for the surface A

ir; any ¢ : ito, ‘

ould b ).’ ke : the drainage to be effective at all seasons must flow from not
would be a mistaxe; g

Jowards the river. | .‘
At present there are fwo exceptions to this rule, between Sangam and the

f the Moldavy, in addition to the one already referred to ; the first in order
{no.uthlo yvicinity of the anicut ; the second between Tammipalem and Veguru.
l'ls‘l::e;(l:iption alluded to in ﬂl(.} neighbom:hood. of Bapanapqdu 18, no dou.bt, dng
to the Penahalli spur; the section of the river 18 so eontracted there, that in some
a considerable body of water must have been separated from it above
and rejoined it between Tonnavada and Bapanapadu, forming a depres-
has deflected a small yvolume of the local drainage from its natural

g).eat ﬂOOd
the gorge,
sion W]lich

fall. : i ' icut i
out 147 The alteration in the direction of the drainage adjacent to the anicut is

o low ridge that extends from near Kovuru to east of Padanapadu, and

owing to th X 1 i : i
o s, one of which discharges its surplus into the Pennair.

forms two small basin

i 1 p 1 be noticed . this & ;

The third and last exception remains to . ticed ; this is, I consider, to be

ttributed to the Pennair suddenly changirg its course at S ey
attributec

v line fi L mi
ning almost parallel to the natural drainage or about 3§ miles.
g almos

It is proposed to improve the drainage of thesq ]oca]iti?s by turning t]{e
surplus that now falls into the Pennair

Means proposed to improve the present imper- o the north; at Bapanapadu and Tammi-
fect drainage. palem this will be done by excavating;

48,




- it I et T Wit o W -
S 3 m— gt S S —

] e e

A I AN

Proceedings of the Madras Government, Public Woﬂr‘/;;hepartmc—:);t,‘ i
28th July 1870,

two drains ; one will discharge into the Kovuru channel, the other into the Moldavy
these cuts will be rather costly, as the country falls so rapidly from the river that
masonry works, to consume a portion of the excessive inclination, must be resorted

to. In the Bapanapadu drain a fall of four feet is necessary, and in the Modegunta
cut two falls of 53 feet cach are required.

49. The surface discharge that flows into the Pennair below the anicut will
be intercepted by, and admitted into, the auxiliary feeder; the masonry works

necessary to carry out this arrangement have been planned, and will be subse-
quently explained.

50. The Southern channel commands 1,250 acres between the regulator and
the fall in the 6th mile; the quantity of water requisite for the direct irrigation of
these is 2109 cubic feet per second ; this volume, deducted from that admitted at
the head, reduces the discharge to 225-72 cubic feet per second. The fall in the
6th mile has been designed to discharge this volume with a head of six feet.

From this fall to that in the 9th mile the section of the channel will decrease
as the minor distribution ducts draw off water for the irrigation of the land under
them. The water section in this reach varies from 79'44 to 606 square feet, and
the discharge from 22572 to 17256 cubic feet per second; the difference, 53-16
cubic feet, is the volume that will be taken off by the several sluices for the irriga-
tion of the 3,150 acres dependent on this section of the channel.

With the fall il) the 9th mile a bridge
has been combined ; the Dorenal road
will cross the ehannel here.

After passing the Dorenal road the channel enters the small tank belonging to
Potireddipalem ; as this is a shrotriam
village, and the owners are unwilling to
relinquish their claim to the little surplus they occasionally get from the Ganga-
varam tank, it will be conveyed across the chavnel by an aqueduct and discharged
into the principal part of their tank, which is on the east of the Southern channel.
The supply to their tank is so scanty and precarious that I feel convinced they
will convert it into wet cultivation before long; but to prevent their claiming

compensation, prior to doing so, I think it prudent not to interfere with their
existing interests, more than is absolutely necessary.

The fall in the 9th mile will discharge, with a head of six feet, 172:56 cubic
feet per second.

Dorenal road.

Potireddipalem tank.

Between this fall and the one in the 11th mile, the slope in tha bed of the
channel will be two feet per mile; the mean radius 266 feet ; the mean velocity
92-85 feet per second ; and the discharge 17256 cubic feet per second.

At 10-8125 miles the Southern channel crosses the auxiliary feeder from the
Nellore Anicut by an iron aqueduct ; u.t
the intersection the bed of the former 1s
10°64 feet above the latter.

The fall in the 11th mile has been planncd to discharge, witllx a ?;adl of si;
feet, 170:87 cubic feet per second ; 1, €. 1:69 feet less than the volume discharges

Auxiliary feeder from Pennair.

& T S
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 The channel from the fall in the 11th mile to that in the 14th has been planned
{0 discharge 170-87 cubic feet per second, the mean radius being 265 feet, and the
mean velocity 285 feet per second.
The irrigable area to be watered by this section of the channel is 5,100 acres ;
86-06 cubic feet per second must, therefore, be taken off for the direct irrigation of
the above ; this reduces the discharge of the main duct to 84:81 cubic feet per second.

 The fall in the 14th mile will discharge this under a head of six feet. »
 From this fall to the regulating sluice at the end of the 19th mile the depth of
the channel will be 41 feet ; the mean radius two feet ; the mean velocity 2:47 feet
per sezond ; and the discharge 8481 cubic feet per second.

The reach of channel under review commands 8,700 acres ; the irrigation

sluices have accordingly been planned to draw off 62'44 cubic feet per second for
this acreage.

At the regulating sluice in the 19th mile the main channel may be considered
to end ;¥immediately beyond it the last plot of eultivable land is reached ; this consists
of 1,300 acres, and will require 21-94 cubic feet per second for its irrigation, which
is practically the volume available after supplying the acreage under the several
preceding reaches of the Southern channel. ! '

51. From what has been stated regarding the configuration of the delta, and
by referring to the accompanying sketch
map, which has the levels plotted on it,
the absolute necessity of an embankment to preserve the country from inundation
during high floods in the Pennair will be evident.

The embanking of the left bank of the river from Sangam to the mouth of
the Moldavy necessarily forms an essential part of the present scheme, and is
introduced here as it has been combined with the embankment of the Southern
channel, where this could be done advantageously. _

52. The Central, like the Southern channel, takes off from the Punchedu tank,
and will be affected in a similar manner
by the fluctuations in the depth of that
basin; the regulator has accordingly been designed to be capable of drawing off
the full quantity of water with the variable heads alluded to in paragraph 43.

River embankment.
‘

Central channel.

The area to be watered by this branch is 9,600 acres ; and has been appor-
tioned as follows :—

Acres.
Dnder sluice above regulator.. ... jeee feee e 2,800
Between regulator and fall at end of Atk imilel s ST L T
Botween falls in 4th and 8th miles.ct oo oo vor v e 2,800
Below fall in 8th mile.... 1,600

The volume of water required for the direct irrigation of the above, a}t the rate
of 21 cubic yards per hour per acre, will be 9,600 x 016875 = 162 cubic feet per
secdnd. In calculating the dimensions of the rfsg-ulator at the head of thf; (.Eent.ral
channel, the water discharged by the sluice adjoining that work for the irrigation
of 2,800 acres in the vicinity of Punchedu must be deducted: from the v?lunle
allowed for the whole area. The supply necessary for this acreage will be
9,800 x -016875 = 4725 cuble feet per second, This subtracted from the
f
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quantity of water requisite for the irrigation of the several plots under this channel
gives the volume to be drawn off from the basin by the main duct.

"The regulator and upper portion of the first reach of the channel have been
planned to discharge 114:75 cubic feet per second ; the section of the latter
decreases from the above capacity to 7425 cubic feet per second, as the different

distribution off-lets are supplied, with the velume necess St
; :ssary for the irrigati
land dependent on them, SRl

At the end of the 4th mile the channel intersects the Dorenal road ; the latter
will cross by a bridge which has been planned in connection with the fa,ll here

This fall will discharge, with a head of 5 feet, 74:25 cubic feet per eecond
The channel between this fall and the one in the 8th mile has been designed to
discharge 7425 cubic feet per second at the head, and 27 cubie feet in the imme-
diate vicinity of the latter weir, The decrease in the capacity is gradual, and
b

corresponds with the water taken off by the irrigation sluices for the 2 800 acres
commanded by this part of the channel. j

In this reach of the channel it is proposed to deflect the surplus drainage from

Drainage to be turned into Moldavy. the Kovuru tank, and discharge it into
the Moldavy.

The drainage of the country between the Central channel and the Dorenal

road will also be diverted to this stream by cutting through the low ridge near

Challayapalem. '

53. In maturing this scheme the advisability of keeping the irrigation distinet

e . from the drain: ‘
Irrigation and drainage have been kept as dis- e drainage has b_een duly consi-
tinct as possible, dered ; in two or three instances where
this plan would entail an excessive outlay,

and the volume of surplus to be dealt with would not justify exceptional measures,

it has been admitted into the irrigation ducts; but as a rule the disposal of the
drainage has been separately provided for.

54. The Kovuru channel will become under the intended arrangements the
drainage outfall of 15 square miles; the surface discharge from this area, at the rate
of six inches of rainfall, running off the whole basin in twenty-four hours, would
practically be 2,420 cubic feet per second.

The agueduct, in the line of the Central channel, at Patoor, has been planned

to discharge this volume when neces-
sary and also to regulate the quantity of
water to be stored in the Kovuru tank.
5. Undee the improved system of irrigation proposed for the Northern
Delta this tank will not be required as
a reservoir ; it should, however, T con-
sider, be retained, but on a reduced scale, for the convenience of the inhabitants of
the large and important town of Kovoru.

Aqueduct and regulator.

(S ]

Kavaru fank.

56. 'The fall in the 8th mile of the Central channel has been designed to
discharge, with a head of 4 fect, 27 cubic feet per second. Between this weir and
the auxiliary feeder from the Pennair, (the eastern boundary of the land t'o be
watered by the Central channel,) there are 1,600 irrigable acres; the water will be

g .
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distributed to this area at a trifling cost, as the Central cha:nnel will join the

existing network of channels a short distance below the weir, and suppl}t the

several ducts now dependent on the Kanigery and Kovuru tanks in that locality.
The survey, longitudinal, and transverse sections of the Central channel are

plotted in Sheet No. 50. 3

57. The feeder to supply the Southern and Central channels, when the freshes
in the Pennair subside, takes off from
» the Kanigery reservoir at the site of the
present main sluice, and joins the heads of those channels within the limits of the
Punchedu tank.

This duct and head sluice have been planned to discharge 421:875 cubic feeft

er second, the volume required for the dirvect irrigation of the 25,000 acres under

the Southern and Central channels, and Punchedu tank.

58. The level of the deep bed of the Kanigery reservoir varies from 69 to 77
feet above mean tide ; the mean of these
has been selected for the floor of the head
sluice, as 73 feet above datum agrees better with the lev_els of .the channels dependent

this reservoir, than a lower level would do;and if a higher were as§umed the
£ t begin to draw off so soon, or admit of so large a proportion of the

Feeder from Kanigery reservoir.

Panchedu basin feeder head sluice.

yents would not
water being utilized.
i sluice a8 designed will discharge the requisite volume when the

arface of the water in the reservoir has risen to 793 feet mean tide, . e., 23 feet above
8

' what may be termed the level of the deep bed of the southern division of this basin.
W

59. The feeder from the Kanigery reservoir unavoidably intercepts the
drainoe of six square miles; this will be conveyed }mder the channel by two culver:cs;
e will discharge the drainage of two sqlfare miles, the other that of four. The
smaller will be constructed il'l the depressxo-n that runs near and almos.t pa'rallel to
¢ho Dorenal road ; the larger in the valley adjacent to Punchedu ; they will discharga
823 and 646 cubic feet per second, respx-:ctively; the volume equivalent to a rainfall
of six inches flowing off the whole area in twenty-four hours.

" In connection with this feeder two bridges are necessary in the line of the
Dorenal road, one will consist of two arches of 18 feet span, the other of one

arch of 15 feet span; the former is intended for construction over the feeder, the
Jatter across the proposed drain from the first culvert to the Moldavy.

‘Lo survey, longitudinal and transverse sections of this branch are drawn on
Sheets Nos. 50 and 27.

The detailed plans of the different works will be secn by turning to Sheets
Nos. 28, 29, 30, 31, and 32. :

60. The-Northern channel takes off from the Kanigery reservoir close to the
village of Vavveru, and after clearing the
latter traverses the high ground north
of Buchireddipalem, until the platean opposit(.z Parlapalle is reached ; at this break\
the channel crosses the watershed with a maximum cutting of 11 .feet, and be?omes
two bravehes: one follows the contour of the country, and i.s carried on the h:ghest
possible level with 2 moderate fall per mile to about 15 m;les‘ north of the Nellore

Northern channel,

Anicut.
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The other branch runs eastward, and will water that portion of the delta
bounded by the Pydara and the Moldavy.

61. Before ente‘ring into the detailed description of the Northern channel, I
would observe three lines have been suggested for the first mile of this branch, viz. :

(1.) Through the village of Vavveru.
(2.) Along the Munalapoody valley.
(3.) East of Vayveru.

L

The first and third of these the villagers object to ; in the one instance numbers

The li :
e ?n::;i )along lthe D{unalapoody valley is the popular one with them ; it wounld
ere with their houses, nor their valuable land ; but I cannot recommend

its adopti i
Whiaho_ptlf)n as it .W?uld cost Rupees 37,500 more than the line east of Vavveru,
ClL 18, 1n my opinion, the most eligible of the three.

T.he line through the village is the most economical arrangement, bat it is not.

I corlx(slxder, a desirable' one, as it would entail the removal of s:veml l’nouses, and bt;

:}(:::\d ::;3) i:;?t opprestiwe measure. T.o enal.)lo a correct decision being formed as to

s c};,szro? herwise, (?f seleetlf\g thlS. alignment, Tannex an extract showing
constructing the first mile of the rival lines:—

RS.

East of Vavveru
Through this LY e s (RN ‘)8’088
------------------ ~ b
Difference in favour of line through Vavveru... 4,300

dedulct:e(;l}:oe;ex of 'r:he latter 'being approved of Rupees 4,300 will have to be
e estimate, as it provides for the more expensive plan.

62. Having noticed the three lines available for the head of the Northern

?}‘::;:e]» I purpose proceeding with the descriptive sketch of the alignment of the

e head sluice has been designed to discharge the volume of water necessary

Northern channel head slujco. for this branch, under the same head and
ditions as the sluice, at the source of

the feed 35 :
er to supply the Southern and Central channels, has been planned to do, the

particulars of which are given in paragraph 58,

# From t!lc head sluice to 13 miles the channel has been designed to discharge
872437 cubic feet pfar second, the volume requisite for the irrigation of the 51,700
acres under this main head, when 1 water can be drawn from the Pennair for the
Northern Delta. :

At 1} miles 8:943 cubic feet per second are taken off to water 530 acres; this
reduces the discharge of the channe] to 863494 cubic feet per second.

Advantage has been taken of the low ground east of Vavveru to economize
the available fall; the slope in the first mile will be 6 inches only; the méan radius
being 521 feet; the mean velocity 1-84 feet per second; and the discharge 872'16
cubic feet per second.

bl
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A culvert has been provided to allow the drainage from the eastern face of
the Vavveru spur to pass under the channel; it has been planned to discharge
with a head of 4 feet 161 cubic feet per second, which is equivalent to one inch of
rainfall, running off the gathering ground per hour. It would not, I think, be
safe to reduce the waterway, as the basin is very small (one-fourth of a square mile)
and rocky.

From 1} to 23 miles the channel will discharge, with a depth of 6 feet, 863-404
cubic feet per second, the mean radius being 4'99 feet, and the mean velocity 267
feet per second.

In this reach of the channel a culvert is necessary, and has been provided fo
discharge the drainage from three-fourths of a square mile, at the rate of one inch
running off the whole gathering ground per hour, which is equal to 484 cubic feet
per second.

The channel crosses the local road from Buchireddipalem to Chennuru near
the end of the second mile; an occupation bridge has been allowed for this commu-
nication.

At 23 miles a distribution duct takes off 8437 cubic feet per second to water
500 acres; the discharge of the channel beyond this point will, therefore, be
863404 — 8437 — 855°057 cubic feet per second.

Between 22 and 33 miles, the channel has been planned to discharge this
volume with a depth of 6 feet, the mean radius being 498 feet, and the mean
velocity 266 feet per second.

At 32 miles, 3375 cubic feet per second will be drawn off for the irrigation of
9200 acres; this will reduce the discharge of the channel in the subsequent reach to
851682 cubic, feet per second. ;

From 32 miles to where the eastern main branch leaves the Northern channel
the latter will discharge, when flowing 6 feet deep, 851:682 cubic feet per second.

3. The irrigable area commanded by the eastern main channel is 39,870
acres; the water required for the direct
irrigation of this acreage will be 89,870
5016875 = 672:806 cubic feot per second. The discharge of the Northern
channel below this off-let will consequently be diminished to 851682 — 672806 —
178-876 cubic feet per second.

4. At the bifurcation of the Northern channel two head sluices have been
allowed to regulate the supply of water to both branches.

5. The sluice for the northern duct has been designed to discharge 178:875
cubic feet per second.

From this sluice to 42 wiles the mean radius will be 3-34 feet; the mean
velocity 217 feet per second ; and the discharge 178:875 cubic feet per second.

Acreage under eastern main channel.

At 42 miles the inclination in the bed of the channel is decreased from one
foot to six inches per mile, for some distance, to secure a suitable level for crossing
the Pydaru ; a less slope than the former is also desirable to admit of the channel
being carried above the tanks belonging to the shrotriam villages of Chavutaputtedu,
Uchaguntapalem, and Racharlapadu,

g
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% Between 42 and 6} miles the channel will continue to discharge 178:875 cubic
per second, the mean radius being 381 feet, and the mean \?el ikt 4
per second. ocity 157 feet
is norls!;ltstve:)oczlty Y be considered objectionably slow, but I must remark there
discha:. - o1 e deposited, as the channel takes off from a large reservoir, and will
Pafﬁcnigarl‘;eaa: t‘zzt:;;;llli'ﬁal?ger ?f aquatic plants growing is also vory Fediole
ill be perfectly dry for seve ] g /
A drain ' . J n months annually.
s e % Zifcﬁ ::“jzrtlllﬂ_sobeen _de‘“g““d for construction, within the limits of the
inch of t:urplus 1“):,.1). ;,u{:‘;icub“&fcct per second ; the volume equivalent to on¢
) . . °
£ o ng off the whole catchment basin, which is 2§ square
At 61 mil o Srnafis -
distributiin (lzlf:nlnjel: :J: l\)wl';t feegt'per second will be drawn off by one of the minor
this point will, therefor s ﬁcr(is; the discharge of the main line beyond
From 61 ,to = '1e, equal 178:875 — 135 = 165°375 cubic feet per second.
theioss vads b"_ miles the channel will discharge 165:375 cubic feet per second,
Segin Olfl;gs- eing 371 feet, and the mean velocity 1'55 feet per second.
acres, and decr: C‘::)lcdfeet per second will be taken off for the irrigation of 300
in the Ttl aﬁ(-51 1e discharge of the channel to 160:3125 cubic feet per second.
ety th(:a dr;i::ai ff‘lr:,:;l:}ert l}as b‘nen allowed to carry off 484 cubic feet per
{ iree- : 3
hour running off tl?e whole area. ourths of a square mile at the rate of one inch per
Bet 3 ¥ s ,
feet per lf;g“ a“dl 83 miles “‘F discharge of the channel will be 180:3125 cubic
RS érat t 1(’; latter [Tomt 8437 cubic feet per second will be discharged
e i es; the capacity of the main duct will, thercfore, be reduced to
151°875 cubic feet per second. L ; '
& .Il; l;hc; 9th mile the cha.nnel crosses the drainage of three-eighths of a square
for c’onst‘rl v?'t capable of discharging 242 cubic feet per second has been designed
S t(1;\cdl.onhm this .depressmn. The channel from 8% to 9} miles has L
i ;iczggieblal-w 5f cubic .feet per second ; at the end of this reach it is
ARG et y one of the minor ducts drawing off water for the irrigation
Bet ‘5 i . .
second .Wtfl:ni;:nf ;,0 31})“'“193 the channel will discharge 142:593 cubic feet per
- } a g :
sy g ius being 854 foot, and the mean velocity 151 feet per
At 10-31 miles a distributi
the dischirgs mf\h;s a distribution branch takes off to water 300 acres, and reduces
' T culvgertoh t ela) northet:n line to 137-531 cubic feet per second.
s of thi cha.xams leefri‘ d‘fs‘g‘md to admit of the drainage iutercepted by the 10th
nel flowing off ; it will discharge 807 cubic feet per second ;

th('a volume equal to one inch of rainfall over the whole basin (1} square miles) ranning
oft hourly. 5

7 From 1-0-31 to 11:81 miles the channel will discharge, with a depth of 6 feet,
137-531 cubic feet per second, the mean radius being 35 feet, and the mean velocity
1-5 feet per second.

A culvert of similar design to that proposed for the 10th mile is requisite in the
12th to discharge a correspondent volume of surplus with the same head.

At 1181 miles an irrigation sluice will draw off water for 360 acres, and diminish
ilie discharge of the main line to 131-625 cubie feet per S sonih

WV
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This section will be continued to the 13th mile, where a minor distribution duct

takes off 2025 cubic feet per second to water 1,200 acres ; the discharge of the channel

peyond this off-let will, therefore, equal 131-625 — 2025 = 111375 cubic feet per

second. /
In the 13th mile a culvert has been provided to discharge 1,452 cubic feet per

second, the drainage of 21 square miles at the rate of one inch of rainfall over the
whole area running off hourly.

At the 14th mile 1:35 cubio feet per second will be takan off for the direct irriga-
tion of 80 acres; the discharge of the channel beyond this point will consequently

be reduced to 110-025 eubic feet per second. , |
66. Occupation bridges have been
allowed for the local traffic in the 11th

and 13th miles.

g7. For 15 miles beyond the last off-let, the channel lias been planned
with a depth of 6 feet, 110-025 cubie feet per second.

68. Within the limits of the 15th
mile the channel erosses the Pydaru by
on, consisting of two wrought iron pipes of 5 feet diameter.

an inverted syph

The catchment basin of the Pydaru above the intersection is 40 square miles,
and supposing the surplus that flows off in twen‘ty-four hours to.bs equivalent to a
rainfall of 6 inches, over the whole basin, the discharge at the site of the proposed
syphon would be 6,453 cubic feet per second. ;

This work has accordingly been designed to admit of the above volume flowing
frealy off when the Pydara has risen to its high fl» ):1-mn'lf, which is 71:85 feet above
this, it 18 worthy of remark, is also tEne masimum level of the chan‘nel
water ; the smbankments necessary in one case will, the.re.fore, meet all the require-

and reduce the earthwork to the mimmuni.

ments of the other, . '
The tributary that rises near Katrayapadu, and disembogues into the Pydaru
hat river, a short distance above

pelow the site of the syphon, will be turned into t
y cutting through the low neck of land that separates both streams.

3:375 cubic feet per gocond will be drawn off for the irrigation of
ge of the Northern channel in the succeeding

Occupation Bridges.

to discharge

Main channel crosses Pydaru,

mean tide;

this work, b

At 15} miles
200 acres; this will decrease the dischar
to 10665 cubic

reach, .
with a mean radius of 29

s volume, 9 foet, the mean velocity being 173 feet per

second. : 2
Within the limits of this section 5:062 cubic feet per second will be taken

off to water 300 acres; the discharge in the next will, therefore, be reduced to
10665 — 50625 = 101+5875 cubic feet per second.,

Between the 17th and 206 miles 300. acres are commanded by the channel ;
the water required for the irrigation of this acreage will reduce its discharge from

101:5875 to 96525 cubic feet per second. :
In the 17th, 19¢h, and 20th miles culverts have been designed to discharge 968

nd, the drainage of 1} square miles. '

69. It would be tedious and, 1 presume, unnecessary to notice in detail the

hes that intervene petween the last section and the. end of the

ent and procedure have been followed
»

cubic feet per seco

goyeral small reac

channel, as the same general arrangem

feet per second. It has accordingly been planned to discharge



%

¥

2 Ay

Proceedings of the Madras G:J;;e“;z:r;zf;t,Plzblz; Works Department
»

28tk July 1870.

throughout: I purpose, however, enumeratin

jworks that have not been described. g and briefly alluding to the masonry

o ;’gd El.even cu!verts are necessary, and have been allowed, between the 20th
nd miles to discharge the drainage from eleven valleys ’interaected by the

channel, the area of each ma i
ea of y practically be taken at half i |
surplus to be disposed of at 323 cubic feet per second? iy i -
-

71. Occupation brid
ges are
22nd, 24th, 29th, and 30th mile

with a roadway of 18 feet in br

proposed for construction in the 17th, 19th, 21st,

8; the channel will also be spann
: ed b h
eadth, in the line of Trunk Roa({’ No, VI‘y another,

72. Th 1
e channel will end at 32:225 miles from the Kanigery reservoir ; the

regulating sluice at the terminus has
been designed to discharge water for the

Termination of channel.

irrigation of 400 acres ; the irricab)
of the Alluru Ramannah tank ; gf?v;la:: R T

R B dboci : o act as an outlet for an lus th
¥ be available from this branch for storage in the latter basin. ot

73.
The channel has been planned to discharge with a depth of six feet the

De}:th of cbfmnel can be increased to 8 feet when fnll' volume required for the direct irri-
ecessary gation of the land commanded by it ; all,
however, has been arranged to admit of
r to meet any extra demand during the
i edu z}:d Alluru tanks, when the Kanigery
nd 1t 1s considered expedient to sec i
. g the whole to run to waste, G
ongitudinal and eross sections of this branch will be found by

referring to Survey Sh !
y Sheets Nos, 57, 58
99, and 60, £

:‘:m (};:a:iled plans of the works are numbered from 61 to 77 inclusive.
. is branch, it will be remembered, leaves the Northern channel at

3625 miles from the Kanigery reservoir,
and draws off 672:806 cubic fect per

75. The minor duct f; second from that feeder.
: minor duct e
spur and the Moldswy,‘le or the irrigation of the land between the Yallayapalem

i : and to supply the distributi

isti y ution channels dependent on the

;min ‘;il:g;i:falenl:o branch, takes off 38'81 cubic feet per second fI:Zm the eastern

e ok will thy af ve the regulating sluice; the volume to be discharged by
» therefore, be 672:806 — 38-81 = 633-99 cubic feet per second.

76. As the country falls precipitously from the crest of the watershed four

weirs are necessary withi 3
B inclination.y In two miles of the head to absorb 20 feet of the super-

its carx:ying an additional two feet of wate
ploughxfxg season, or for storage in the Putt
reservolr escape is discharging
of the surplus instead of nllowi:)
The survey,

~ Drawing connected with Northern channel.

Eastern main channel.

o In th-?l r:ach b;tween the f‘egulating sluice and the 1st weir two irrigation
sluices will draw off 9112 cubic feet per second to water 440 acres of the high
land south of the channel, and 100 geres north of it.

T%;e channel and masonry works from the 1st weir inclusive to the end of the
2nd mile have been planned to discharge, when the water is flowing six feet deep,

62488 cubie feet per second.

i
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At the latter point a sluice in the north pank will take off water for the irrigation
of 800 acres, the discharge beyond this will therefore equal 624:881—13:5=611-381
cubic feet per second. ‘

As the soil is very tenacious in the upper portion of the channel, and rather
stiff for some miles below the head, the mean velocity of the stream between the
regulating sluice and the weir in the 7th mile will vary from 318 to 3'1 feet per
second.

In the 3rd mile a weir with an overfall of 3 feet has been planned to consume
the difference of level between the fall of the country and the slope of the channel in
that section., An occupation bridge has been combined with this work.

Towards the close of the 3rd mile the channel crosses the valley that drains
into the Gandavaram tank ; as this reservoir is to be brought under wet cultivation,
and it would be expensive to carry the surplus under the channel, it will be deflected
and conveyed by a drainage cut to the depression north of Yallayapalem for ultimate
discharge into the Moldavy.

In addition to this surplus channel two small catch drains are required to inter-
cept the drainage from portions of the Yellayapalem and Gotlapalem spurs, and
discharge it into the natural drainage outlets.

At 31 miles two distribution ducts take off, one from the north, the other from
the south bank ; each is intended to water 900 acres; the discharge of the channel
east of these sluices will consequently be reduced to 581 cubic feet per second.

This section is maintained to 43 miles where 18-5625 cubic feet per second are
drawn off for the irrigation of 1,100 acres ; the discharge of the main line from this
point will, therefore, equal 58100625 — 18:5625 = 56244375 cubic feet per second.

Between the last off-let and the weir in the 6th mile the channel will discharge
the above volume when running 6 feet deep.

This reach of the channel commands 2,580 acres, ¢.c., 2,380 on the north, and
200 on the south of it.

At 5925 miles the channel crosses Trunk Road No. 6, a bridge has been
planned for this communication in connection with the regulating weir proposed for
construction here.

This weir has been designed to discharge 518-90 cubic feet per second, i.¢., the
available volume after supplying 43:53 cubic feet per second to the 2,580 acres
previously noticed.

A bridge has also been combined with the weir in the 7th mile for the branch
road to Alluru and Isakapalle.

Immediately above this fall 1266 cubic feet per second will be taken off to water
750 acres ; the body to be discharged over it will accordingly equal 518:90625
— 12:65625 = 506°25 cubic feet per second.

Batween this weir and the crossing of the auxiliary feeder from the Nellore
anicut, the channel has been planned to discharge 506:25 cubic feet per second, the
mean radius being 4-28 feet, and the mean velocity 3:004 feet per second.

As the eastern main has to supply the portion of the delta north of the Pydaru
commanded by this scheme when no water is available in the Pennair, it will
discharge 238°1875 cubic feet per second into the auxiliary feeder, for the direct
irrigation of the 15,300 acres dependent on this channel and its subsifliary branches.

h
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A regulator is proposed for erection where the i
&l eastern 1 ne
auxiliary feeder, from the anicut it has been designed to admit:n:rll‘c; l:;::yti; :-:0
e

- water discharged by the latter during freshes, and to act similarly when this so
urce

fails, and the eastern main channel becomes the supply duct

From this regulator to the adjacent weir the ch i

: annel is capabl : :
348:0625 cubic feet per second, i.e., 100 cubic feet in excess of p:}‘\e: e
for ‘tl.le direct irrigation of the 14,700 acres east of the auxili
additional section has been allowed to draw off from the latter lar
Peunair, water for storage in the Chavukacherla, Vidava]uru:
tanks. :

Between the regulator and the weir under notice four
99-66 cubic feet per second as annexed—

olume requisite
y feeder - this
during floods in the
Vavilla, and Varini

sluices will take off

For storage in the Chavukacherla tank .. . . 60
For the direct irrigation of 2,000 acres north, and 356
sonth of ithe chammel " (4! @ .00 5000w, Mo doseis 30-66

The water to be discharged over the weir wi
¢ B ill conse
3480625 — 99:65625 = 248-40625 cubic feet per second. LR TS
g A short distance below this fall the channel enters the Vidavaluru tank. as
the country north and south of it falls rapidly and is generall ,
o u f' 'q sy f
kv g y unfavourable for
The alignment proposed is the most economical ; i
2 ; 1t saves heavy banki
on the south, and does not entail the construction of a eulvert to cqzryztrg.\lt’l]g
: ff the

tank surplus which would b sallv nece .
gy e essentially necessary if the channel passed north of

Three sluices have been allowed for the Vid

g avaluru tank, two wi ;

in the n.or.th bank, the third in the south ; those in the former v’vill (‘lr:xl}I e it

fc?r the irrigation of 3,800 acres; the one in the latter for 250 : the‘ z

discharge of the whole being 4,050 x 016875 = 68'34375 cubic f;et pe:'1 :i mgzte
' cond,

off water

77. The first section of the eastern main chan i
nel termin 1 idav
l\;ruhtank; the second takes off from its eastern margin, andat:osl;:\\t:lilYldma;
of the watershed that separates the basins of the ) 'y W2 e
shedy a 1e Moldavy and Pydaru in that
The head-sluice and upper reach i
I of the second section will hav

24840625 — 68:34375 = 1800625 cubic feet per second. e

The former has been planned to d ' i
SOTIR o 8o with the available h !
channel will discharge this volume when flowing 6 feet deep. e head of 3 feet ; the

At the.a end of the 2nd mile the duct to supply the Vavilla tank at the rat
of 20 cubic feet per second leaves; two distribution channels to water 1658
acres also take off here; these three off-lets will reduce the discharge to 132'2;875
cubic feet per second.

The channel frorxf the end of the 2nd to the end of the 3rd mile has been
designed o convey this quantity, the mean radius being 2:46 feet, and the mean
velocity 2'92 feet per second.

The irrigable area commanded by the proposed sluices at the end of the 3rd
wile is- 2,000 acxes; 3375 cubic feet per second will, therefore, be required to

discharge

- ; -

!
|
4
!
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water these plots which are situated north and south of the main line. In the
subsequent reach the discharge will be 13221875 — 3375 — 98:46875 cubic feet
per second.

At the end of the 4th mile a sluice in the south bank will draw off 27 cubie
feet per second for the irrigation of 1,600 acres, and decrease the discharge to
71-46875 cubic feet per second ; this section is maintained to the end of the 5th
mile, where it is reduced to 19-06875 cubic feet per second, by supplying the
following ducts with the volume specified :—

Cubic feet
per second.

Varini tank channel for storage ... ... ... .. ... .. 20

Varini branch channel for the direct irrigation of 1,070 acres. 1805625

Distribution channel from south bank to water 850 acres 14:34375

In addition to the masonry works provided for these ducts a regulating sluice
combined with a bridge has been designed for construction here; from this struc-
ture to the regulator in the 6th mile the depth of the channel has been decrcased

to 4 feet, to suit the reduced capacity.

A short distance above the regulator at the end of the 6th mile two sluices
will take off 7:39379 cubic feet per second for the irrigation of 300 acres on the
e south of the channel, the discharge in the next reach will,
re, be 11'475 cubic feet per second. '
this regulator a further reduction of one foot has been made in the
channel ; it will discharge when running 3 feet deep 11475 cubic feet
to the end of the 8th mile; from this point it will be reduced to
t per second, the difference, 27 cubic feet, is the volume required
igation of the 160 acres commanded by the 8th mile.

therefo
Below
depth of the
per second up
8775 cubic fee
per second for the direct irr
The last reach of the channel has been designed to discharge 8775 cubic feet
d, the quantity required to water the 520 acres dependent on this channel,

in the vicinity of the Pydaru, which forms the northern boundary of the land

commanded by it.
78. By referring to the survey® of the eastern main channel it will be observed
a small branch channel is proposed from
* Sheet No. 80. the Varini tank ; this is necessary to

irrigate the Jand west of the depression that extends from the tank near Varini to

the Pydaru.
79. In addition to the means of communication provided at the sites of the

several weirs and regulating sluices, occupation bridges will span the channel in

the 2nd, 3rd, 4th, and 5th miles.
tions of this main duct, together with the plans of the

his report, and are numbered from 78 to 99 inclusive.
of the principal channels and the arrange-
ments proposed for the irrigation of the
land under them, I will resume the
xiliary feeder from the Nellore anicut.

The survey and sec
various works, accompany t
g0, Having described the alignment

Auxiliary feeder from Pennair.

descriptive sketch of the au
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From paragraph 23 it will be observed this chiannel is intended to draw off
water from the Pennair during floods for irrigation and storage to reduce the
demand on the Kanigery reservoir for a certain number of days annually.

The general design of the channel and its capability of discharging the requisite
volume of water from the head-sluice to the Pydaru have already been adverted to;
there are, however, some masonry works within these limits deserving of particular
notice; the disposal of the drainage and the mode of supplying the several irriga-
tion ducts are also of importance, and will be considered in detail.

The first mile of the auxiliary feeder crosses the drainage ¢ \
into the Pennair, a short distance be}h)w the anicut ; the area :::i:l:t;;; 1&?:‘:?»1?:12:
is 4 square miles, and assuming the surplus to be disposed of, to be equivalent to
a rainfall of 6 inches over the whole basin in twenty-four hours, provision must
be made to discharge 645 cubic feet per second at the iutersection. It has been
shown that the Pennair cannot absorb the drainage at all seasons ; this circumstance,
together with the considerable expenditure that would be necessary to carry it over
or under the channel and through the river embankment, induced me to ({(rcinl(h on
admitting it into the channel ; this is, in fact, the only economical plan available ; to
carry it to the north would entail the construction of a culvert at the crossing of
the southern channel, and deep cutting in the vicinity of Padugupadu. An i\lct
has accordingly been designed to allow this surplus to discharge iuto the auxiliary
feeder at the rate of 645 cubic feet per second.

An inlet has also been planned for construction in the 2nd mile to admit the
drainage of 2 square miles into the channel, as it would be difficult to dispose of it
otherwise. This work is capable of discharging 323 cubic feet per second.

From what has been stated it will be gathered the channel may have to convey
968 cubic feet of drainage per second;
as this volume exceeds the capability of
the channel, north of the eastern main channel, by 74 cubic feet per second, an
outlet to discharge this surplus at all stages of the Moldavy has been designed’ for
erection in the Tth mile.

Surplus weir.

The drainage of the country north of the Padugupadu ridge will flow off
parallel to the auxiliary feeder and fall into the Moldavy, via the channel cut some
years ago to supply the Parlapalle tank.

In the 7th mile the channel crosses the Moldavy by an inverted syphon
which has been planned to discharge the

: . ' - maximum body of water required for
irrigallon thhout 11‘nped1ng the discharge Of the LIOldB.Vy in hlgh ﬂ()OdS.

Inverted syphon.

The v.ﬂ“ey of this stream west of the proposed channel is 132 square miles ;
in this basin there are two large and geveral small tanks; it will, therefore, be ample
5 provide waterway sufficient to allow a volume of surplus equal to a rainfall of
3 inches over the whole catchment ground to flow off in twenty-four hours.

The depth of the Moldavy in extreme floods, as far as T can learn, does not
exceed 12 feet; the discharge over the syphon with this depth, and a surface fall
at the rate of 23 feet per mile, would be 10,617 culic feet per second, which is

pmcticull\' the body of surplus to be disposed of.

<lF|“‘:;I e e
»
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81. To accelerate the discharge of this stream in high freshes, the weir
: _ i " across it in the vicinity of Parlapalle
Vidavaluru weir to be demolished. to turn the water into the Vidavaluru

tank will be removed, and the portions silted up by the present system of construct-
ing temporary dams to divert water for irrigation will be cleared out.

82. A culvert has been designed for erection near the end of the 10th mile
to carry the drainage of 53 square miles
under the channel ; it will discharge, with
a Lead of 4 feet, 862 cubic feet per second.

An out-fall sluice capable of discharging 894 cubic feet per second will be
built in the north bank of the 12th mile
Out-fall sluice. to discharge into the Pydaru below the
ezisting dam the maximum body of the drainage proposed to be admitted into the -
channel by the inlets previously noticed. This arrangement is necessary as the
channel could not discharge into the Pydaru above the dam during high floods in
that river. .

As the surface level of the Pydaru in extraordinary floods will be about 5
feet higher than the channel water, a
‘ self-acting regulator has been designed
for construction, at the end of this ‘duct, to cut off the communication between
the two, as soon as the Pydaru has risen above the channel maximum water-mark.

83. The dam referred to stretches ‘across the Pydaru, a little west of the
village of Talamanchi, and forms the
head-work of the system of irrigation

Drainage culvert.

Self-acting regulator.

Existing weir across Pydaru.

_ carried on under this river. It consists of an embankment and two masonry escapes

for the surplus; the crest of the northern one will be reduced 13 feet to bring it
to the same level as that of the southern, as it is very desirable to allow the heavy
and sudden floods this river is subject to to flow off quickly.

The effective waterway of both weirs may fairly be assumed at 340 lineal feet
at least ; the discharge over these during extraordinary floods (when the head would
be 6') will be 13,830 cubic feet per second® which volume is equivalent to more
than a rainfall of 6 inches running off
the whole catchment basint in twenty-
four hours.

The channel that takes off above this dam will, with a few improvements,
answer remarkably well to turn the water discharged by the auxiliary feeder to the
reservoirs and land commanded by this portion of the project.

84. At the head of this channel 2 regulating sluice will be built to furnish
the means of shutting off the Pydaru
water when necessary. XY
This sluice and the upper part of the channel will discharge, during freshes
in the Pennair, 54694 cubic feet per second, as follows :—
For the direct irrigation of 14,880 acres .. . ees 2011
Tor SUOTBRO. ¢ irve 43¢ jar s LBl Bhe inat Bavie, oau RS 29584

70 square miles.

Regulating sluice.

el MRS

* In calculating this discharge the co-efficient -518 was used, as the crests are broad and

resemble shoots. .
‘ 1
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epariment,

As this volume will be discharged for a few days only each season, a regulator
has been designed for construction in the 5th mile below the head-sluice to preserve
the surface of the channel water at the level required for the adjoining land when
the auxiliary feeder is supplying water for direct irrigation only.

In the first 4 miles of the channel 624375 cubi
drawn off to water 3,700 acres, and reduce the dischar
per second.

¢ feet per second will be
ge to 484-5025 cubic feet

Between this reach and the regulator in the 5t}

mile 79-59 cubie feet per
second will be taken off as annexed—

For the direct irrigation of 2,000 acres ...

3375
For storage in the Indupuru tank ...

RTRRTLIRy v er

From this regulator to the Alluru large tank the channel has be

to discharge 40491 cubic feet per second.

To regulate the supply of water to the Indu
road tunnels over these, in the line of the old trunk
head-sluices.

en planned

puru and Purini channels, the
road, will be converted into

85. The Purini tank will be retained, as it is well situated for distributing
water to the lands east and north-east

of it. The minor branch duct, for the
urrigation of Gogulapalle, will take off from this b

asin near the village of Purini,
86. The volume discharged into the Allury large tank will be disposed of as

Purini tank to be retained.

follows :—
Cubie feet
per second,
For the direct irrigation of 7,180 acres under this tank. 121-1628
For storage in the Ramannah tank ... ... e DO
For the direct irrigation of 2,000 acres under the Raman-
nah tank 3375
404-9125

87. The Alluru large tank will be retained to store water for the irrigation

of the land proposed to be still culti-

vated under the Pydaru; the area will,

however, he considerably reduced, as
this stream eannot regularly water the acreage nomina]ly commanded by it unless
at a cost quite disproportionate to the results obtainable.

Alluru large tank to continue to store Pydaru
water. '

88. The precarious nature of the cultivation under the Pydaru will be
apparent by referring to page 5 of Appendix I. This shows that 2,893 acres, or

34'51 per cent. of the occupied area under the Alluru Pedda tank (which is supplied
by the Pydaru) are lying fallow.

89. The area at present dependent on the Pydaru is about 10,980% acres ;

this project will water 7,360 of these,and
Irrigation under Pydaru will be benefited by this materially benefit the proprietors of the
scheme.

inder, by enabling them to com.-
ide Appendix I., pages 5,11,and 12, Femainder, by enabl :
Ve Sprendi L, DN : mence their cultivation much earlier than

edings of the Madras Government, Public Worlks Depariment,
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i ts they will be
lly do at present. Under the improved arrangement
they ca!l:egﬁze;)u?;hing and sowing soon after the floods in the Penna'lr appea)r ; the
iy u gllied to their fields between this period and the freshes in the Pydaru
w?tle;)essgll:sequently recovered by drawing off a similar volume from the Alluru
w;ldda tank for the land commanded and watered by the contemplated new channels
i!;, the vicinity of this reservoir.

0. The Alluru Pedda tank will also be utilized for distributing water to the
5;1 .ducts intended to irrigate the land, proposed to be brought under the influ-
lmvzr.;)f this project, in that part of the delta.
enc

The avea of this is, as has been stated, 7,180 acres ; the existing sluices will
discharge the body requisite to water
2,180 acres, and a head-sluice has been
. nod for construction in the embankment to discharge 84:375 cubic feet per
deslgge for the irrigation of the 5,000 acres commanded by the Tuvvaladinne
sl:‘;::;h channel and its subsidiary ducts,
r

Tuvvaladinne branch head-sluice.

g1. As the Alluru Pedda tank is not to be .used as a reservoir for Pgn.maz':
.ll discharge into it from this source will be immediately df‘ﬂWﬂ off for direc
wa.te 48 for storage in the Alluru Ramannah tank, the object being to. keep
B ssil;le to secure the maximum voiume of water during freshes in the
Ii)t Zsalzw a’;‘gz capa(’:ity of this reservoir is 528,000,000 cubic feet.
y .

- h tank will be built at the
r d-sluice to supply the Alluru Ramanna
R e ' western extremity of the ¢ Pedda tank®
embankment ; it will discharge 344-8375
cubic feet per second, as subjoined—

Alluru Ramannah tank supply channel.

Cubic feet

per second.

CadEE 250

For gtorage e ; ! riss
For the direct irrigation of 2,000 acres under this project. 3 3
For the direct irrigation of 3,620 acres under the Pydaru. 610875

T hannel to connect the Alluru Pedda and the Alluru Ramannah tanks
lhf ilie Kavaragunta road, about a mile west of the village of Singapeta ;
mtt,el"zei Shas been provided for this communication,
a briag

The extent of land to be irrigated by the Alluru Ramannah tank is 5,620
93.ﬂ w]:te; will be distributed to this area by the existing sluices, and the
e

e el from Ulavapolla ; the former will water 1,620, the latter

proposed branch chann
4,000 acres. |
branch will take off from the Alluru Ramannah tank, near the village of

This branch

Ulavapolla, ahd run on the western s-ide
of the sand ridge until the old irrigation

Ulavapolla branch channel.

is ; it will follow this for some distance,
J warem is reached ; 1
Chz;n:file no}-thr;) fgb :}lﬂﬁ; will become two branches, and water the country up
an T clearin :
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to the main drain. At the bifurcation a sluice will be built to regulate the supply
to both ducts.

An inverted syphon has been designed for construction within the limits of

the second mile to allow the drainage of

‘ the Bogavolu valley and adjacent coun-
ry to flow into the Ulavapollu swamp. The area of this gathering ground is 25

square miles ; provision has, therefore, been made to admit of 4,033 cubic feet per
second being discharged at the site of the proposed syphon,

Syphon.

94. As a considerable proportion of the land to be watered by the Alluru

Ramannah tank is annually submerged
and unfit for cultivation, the drainage

e must be improved before the available
area can be irrigated to the extent contemplated. This tract is principally flooded

by the drainage of the Musunuru valley flowing into and accumulating in it when
the bars at the mouths of the Chippalaru are closed ; it also suffers whzn these are
open by the spill of the Pillivagu pouring into it during high floods in this. st.ream.
When the bars are open and the freshes are subsiding the}wnt-up drainage begins
to run back to the Pillivagu, but generally this is not materially decreu:'ed :ntil
the land has been submerged for fifteen or twenty days—a period far too long for
rice cultivation to remain under water uninjured.

Drainage of land adjoining Allurn Ramannah
tank to be improved.

From these observations it will be gathered the land alluded to is prejudicially
affected by moderate or extreme floods in the Musunuru drainage streams; in
the former instance it is submerged by the volume of drainage not T)Oillg suﬂic’ient
fo overtop the bars, and in the latter by the Pillivagu overflowing its southern bank.

95. To remedy the existing state of things, and permanently improve the
condition of this tract, I consider an embankment should be thrown up from the
village of Kadanutla to the sand ridge near Zuvvaladinne ; this would prevent the

s;;pill of.the Pillivagu getting into it in heavy freshes, and also protect it from
inundation during ordinary fioods in that stream.

96. The country along the opposite bank of the Pillivagu will also be benefit-
ed by the embankment, as the water would run off it n':ucl\ quicker St tho
construction of this work than it does at present. It is true a gsomewhat larger
area will be submerged by the floods being prevented spreading to the south, but
this would be for a very short time only, as the increased height due to this con-
traction would soon overtop the har and open a suitable outlet for the drainage of
the whole valley.

a7. The next point to be considered is the disposal of the surface discharge of
the country that drains into the low tract under notice. The area of the gathering
ound south and west of the embankment is 62 square miles ; and assuming the

ff equivalent to a rain fall of one-fourth of an inch per hour over
the surplus to be disposed of would be 10,003 cubic feet per

gr
drainage to run ©
the whole basin,

Proceedings of the Madras Government, Public Works Department,
28th July 1870.

socond. This volume will be discharged into the Chippalaru by the self-acting
sluice planned for erection in the line of the embankment to be thrown up between
Kadanatula and Zuvvaladinne. This sluice has also been designed to prevent the
floods of the Pilivagu and Ubbalavagu finding their way into the land proposed to
be drained and irrigated south of the embankment.

98. The Northern Delta of the Pennair is studded with tanks; the majority
of these are, no doubt, necessary under the existing arrangements, as it is of vital
importance to the success of the cultivators to have the means of storing a large
proportion of the surface discharge, This precarious system of irrigation, together
with the necessity of maintaining a host of minor reservoirs, (the area of some
of which exceeds the acreage cultivated under them) will cease as soon as the
proposed channels reach the different localities.

By referring to the sketch map it will be observed thirty-five of these tanks
are to be reclaimed and brought under
Tanks to be brought under cultivation. wet cultivation. This will be a profit-

able measure ; it will increase the cultivable arca by 7,488 acres, and reduce the
cost of the annual repairs.

99. In the foregoing descriptive sketch of the works, connected with the irri-
gation and drainage of the country commanded by this project, I trust I have not
omitted any particular deserving of special remark, and that all will be considered
explanatory and satisfactory.

100. Tt now remains for me to notice the following subjects which are inti.

- mately associated with the success of the undertaking :—

(1.) The available labour,

(2.) The establishment requisite to superintend the construction of the
several works.

(3.) The return that may confidently be expected on the outlay.

The first in order is the labour obtainable, and this, T must confess, is the most
difficult to dispose of. I do not think 1t likely we could secure a permanent work-
ing party of more than 3,000 from this district ; as this number would take a very
long time £o complete the works, it must be supplemented from without if we hope
to finish all within a reasonable period.

Every possible endeavour should, I consider, be made to do this, as there will
be a return on the outlay as soon as the works have reached a certain stage, and
from this 1t will increase in proportion to the rapidity of construction.

In planning this project, the scarcity of labour was considered ; iron-work has
been introduced, to save it, where this could be done without materially increasing

the cost of the scheme.

In a work of such magnitude as this it will be true economy to take advantage

of all the appliances that really husband manual labour, and facilitate operations.

By doing this, and allowing rates that would enable contractors to import
o

labour and employ 7,500 people on the works,
be completed in-six years.

the whole would, in all probability,
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101, To insure constant and efficient supervisi
) : .
would, I consider, be necessary :— pervision, the following establishment

_§ \ Salaries ik G Nl i ¥
g Grade. and allow-
é \ ances per Total. Remarks,
mensem,
4 l % RS. RS, T
ecutive Engineer 3 5
2 l Assistant Engineers e 0 haad
2 | Sub do. T i -y
12 |Overseers ... :ﬁg §80
6 | Maistries T e 5 e
1 | Accountant e 68 e
i M SRR il LN, 40 §8 ]
% G‘)Y:;flegrhtsman 3(()) o ‘ For E i {
3 | Lascars - ... . 67 g(; r ‘gmcgmhw o 87
8T Ters ) Mleaba-gr atey 6 13 :
1 | Moochie ... 8 8
4  Accountants 40 160 |
4 | Writers 1 For Assi
= 25 100 |4 For Assistant and Sub-
2 Lascars .. o 6 79 |(  Engineers’ Offices.
12 l“ riters - ..e 15 180 ‘
o4 | Lascars ... 6 144 ‘} For Overseers’ Offices,
6 1|\\'1-1ters 15 90 |y To be employed
6 | Lascars ... 6 36 ;} Maist T Mt e
2 |Dressers ... 50 100 | 8wl
2 | Toties ) 10 ‘
|l 5,319

say Rupees 5,320 per mensemn.

102. Before entering into the question of the return that may be realized, I
think it desirable to notice the great value attached to wet cultivation b ,tl
majority of the people in this district. As a very different state of things exi);ts in
other parts of the Presidency, it was suggested that agreements should be taken fr s
the ryots to use the water as scon as it could be supplied ; they were quite will? ln'
to enter into them, but Mr. Dykes, the late Collector, considered they would "}';
useless and unnecessary documents, as the demand for wet land is so great that
there are generally four or five applicants for every patch that becomes availablz

When I was engaged staking out the proposed channels, numerous applica-
tions for unoccupied land were received ; one was submitted by a Native gentle-
man holding a responsible appointment in the Madras District for 3,000 acres

- : g ;
but.hfs proposal, like the others, was r eJC("".ed by Mr. Dykes, as thisofficer is opposed
togiving away the land at present. Ile considersthe Government should not part with
Whi}t will become ?'cry valuable property in n. hurry, and that any attempt to meno-
polize the unoccupied area commanded by this projeet should be carefully guarded
against. As Mr. Dykes has been connected with the distriet for many years, and
thoroughly understands 1ts capabilities and requirements, his opinion is of high
yalue. I must add, however, that I regret Mr. Chenchalrao’s application was not
co:nplicl with, e was prepared to sign an agreement to take up the land at once

- e e e et

of the Madras Government, Public Works Department,

Proceedings
98tk July 1870.

M"

at the dry rates, and to pay whatever water-tax Government thought fair to levy

on it from the date of our enabling him to commence wet cultivation.

The inhabitants of the villages, traversed by the proposed channels, have, no
prior claim to participate in the local improvements ; but I hardly think it

ubt a .. .
e the whole for them, and stop all competition from without.

advisable t0 reserve
5. i The return OF the probable expenditure cannot be accurate ly arrived at
until the assessment on the irrigable lands has been definitely settled ; thls‘Wlll, I
believe, soon be done; meanwhile, by

e taking the low rate of Rupees 53* per

¢ thoroughly irrigated and drained land, a close approximation to the ultimate

acre fo :
results will be obtained.

104. Under the present very precarious and imperfect system of irrigation,
the average assessment on the wet land isa fraction over Rupees 4 per acre; but this
does not represent the actual cost to the ryots, as a large majority of them have to
farnish, from time to time, a number of labourers to re-construct the temporary dams
in the Pennair, and clear out the river channels that water their respective villages.
All this expenditure of labour will be saved by the proposed arrangements ; the
channels thatnow giveso much trouble are to be permanently improved orabandoned,

d the uncertainty that prevails every season as to whether it will be possible to
1 1 and such lands will be removed ; the ryots will also be spared the risks

amgsts > Hatt land than th
nd losses they are at present exposed to by cultivating more lan than they can get
a :

oughout the season. That this is no unimportant matter will be appa-
g
rent by the annexed extract from the

Collector’s lettertregarding the proposed
works.

water for A
t No. 1,008, dated 28th May 1869.

* * L]
P »

«In the general abstract of the Ryotwar villages you will observe the arrears under

g 336 Rupees, of this sum 34,444 Rupees represent the amount

¢« ordinary rates are entered at 36,
« remitted last year for withered crops.
g, * Under the head of irrigation from public sources you will observe L VEVR

« ghliged to remit a further sum of 66,514 Rupees in ‘the current year for want of water. And
0 ;gably comssions will have to be given for withered crops to half the amount given last year.”
‘" pr

105. This project, it will be remembered, has been planned to water in the
worst of years 80,000 acres from the Pen-

nair, but it appears from the statement}

that 6,056 acres of the irrigated land comprehended in
this area are Inam§ and pay no assess-

(Classed a8 fayourable rates in the general ment; some alteration will, I presume,
abstract. be made in this arrangement, as it would
r to allow the Inamdars a regular anfl ample supply of \Zvater
uld calculate on pefore) without calling on them to ciontnbute
s extra revenue they will derive by the construction of the

+ Appendix L, page 03
ished by the Collector

furn

be manifestly unfat

which they never co
( ble quota of th
ation as to what per-centage will be levied on

ite inform i
o of defim epurn from them in computing the profits.

the absenc
ey t reckon on any

these lands, I will no
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106. By referring to page 02 of Appendix L, it will be seen the total area

cultivated with rice, in the portion of the del
g ta ¢ . .
e i o ommanded by this scheme,

A
Government land.............ccocviioiiin i 39 c(:g‘.;'
Inam TRkt S UG RN lG’O’;
.............. ,05

This acreage yields an annual revenue of Rupees 1,63,116
) .

107. Incomparing the present with the ex
to allow for the ryots converting some of their
on the former must, therefore, he added to that
vation, to ascertain, as correctly as possible
to be watered. It is of course impossible ,
avail themselves of the means of turnine
should not, I consider, be encouraged tood
pied land for the latter within the

pected results, it will be necessary
dr).r land into wet ; the assessment
derived from the existing wet culti-
the revenue of the whole area intended
to .state to what extent the ryots would
their dry cultivation into wet ; but they

o thi et
f thl? so']ong as there is suitable unocou-
1mits of their villages,

108. The subjoined table shows the pre
made for withered crops, and the probable iner
out the project under consideration :—

R b Nl b Sags d listes L%
CorrExT REVENUE. Bacainrs'St AT
: REvENvE.
8 Area in ; ; l'R:gtc per Acre
ource. A Rupees. Source. Area in | inclusive of
Acres. |the dry asses- Hupees,
& ment.
AR L AL g
Rice lands, G = ; W TR ey S
ment Ly 39,662 (1,63 Rice lands, Govern- I
Do. Inam ... gosg| " 16| ment .., 39,662 | 5 2,18,141
Dry lands ... 3’0'00 e - Do. Inam ., 6.()56 ge-s
Tond within  full | 3,209 | Dry cultivation to| ~ | 7 | U
contour of tanks botc(o nvc“e‘é)i"m
to be abandoned.., 7,488 | )b g M 3,000 5% 16,500
Fal » : ssoese | Land within * fall ! 1
o o el £ 414i genfop e
T ) R be abandoned 7.488 53 41.184
83,620 166,995 | - tow and unoseu- | . :
Tnorense... | ... (2,60.877| Pied 1R 7414 5 |1,80,777
‘h_\
ik 1,26,602

109t.ill As th.e (;mga:'lon undaxj this project will amalgamate with that proposed
» bct . cal;rle fon g, the Pydaru, and secure for it also a regular and
sufficient supply of water, instead of the present uncertain and scanty one, as

described in paragraph 88, the area,® the

_ . current assessment, and the additional
revenue that will be realized from this tract, have been included in the above table,

* 3,620 acres.

110. From this increase of reyenue a deduction of Rupees 30,077 must be
made to cover the cost of the annual repairs, and to pay for the establishment
necessary to supormtend these, and control operations during the cultivating season.

b
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111. The annexed statement shows the constitution of the proposed conser-
vancy establishment, and the sum to be assigned for repairs. The latter item has
been obtained by comparing the actual expenditure on repairs in the Southern
Delta and on the Anicut, during five consecutive years, with the acreage irrigated
in that period, and allowing a similar sum, plus 10 per cent. per acre on the
area to be watered by this project :—

- Pay and a.llow-' % i
g ances per xpenditure ke
s Grade. mensem of | per annum. Remar
é t each member. !
? ; RS-
1 | Assistant Engineer or Sub- jio S0
iy 9 5.0
1 iA?é)%:::;t 50 600 1) To be a.ttachegi to the As-
1 | ; Writer 25 300 | sistant Engineer or Sub-
3 Lascars 6 216 Engineer in charge.
| S B S
} | ]é)ilut]z; sSt:lll)ermtendmt ¥o 320 To be emplgyed -
2 | Lascars 6 144 % Delta Superintendent.
4 | Channel Maistries ! 20 960
4 | Head Sluice Superintendents 10 480
80 | Permanent Lascars ... e D 6 5,760
60 | Lascars for 5 months annually 6 1,800
Repairs o 13,937
Total... 30,077

112. In computing the feturn on the ostimated outlay of Rupees 88,00,000,
the remissions granted, from time to time, for withered crops must be considered,
as the proposed works will indemnify Government against all such loss.

This is an important point, and will influence the revenue not a little, judging
from the extract from the Collector’s
letter* embodied in paragraph 104 of
this report.

% No. 1,008, dated 28th May 1869.

The quotation referred to shows that 21 per cent. of the revenue on the area
cultivated was lost last season, and that the probable loss in the current year, from
the same €ause, will be 104 per cent. :

113. From the above details, and the information deduced from the revenue
accounts of the three previous years, Rupees 11,540 may be fairly assumed as the
amount Government will save annually on the item under review.

114. The probable net profit will, therefore, be 2,60,277 x 11,540—30,077—
9 41.740 rupees, which sum represents return of 6:36 per cent. on the contem-
) )

plated expenditure.

(Signed)  R. SMITH,
Ezecutive Enginecr on Special duty.

NELLORE,
30th October 1869.
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APPENDIX.

————

As the cost and efficiency of the head works and main fe i
! eder will materiall :
:;:cc;ssﬁ‘of the undertaking, I would draw particular attention to the annexed stat«;:neitaf;:::ﬁ;
e different arrangements that might be ad ted, and : 4
e op the probable sum required to carry out

P lias
and Main Feeder, Sk,
kg RS.
Withsivr vall ud el pitched trongh | 101600 | Recommende o sdopio
e
With river wall and channel pitched for th 8 3‘;3‘:()11{“ g):ttoc(l)(t: tramway
first halfmile only. " 94,518
i e o s v M T MR
Wi?l:cg.edsit:}rﬁi):rg hx(v):itx: to the above, and th 11
Wf&a:nv:iigoﬁ:l?étg?gg being six feet ’above the o
deep bed of the Pennair, and the chanixe‘; e, Do. do.
W'})tll:c: ??kzh;zl':flzgnt%e latter, and the ch
not pitched. ) annel 12,03,782

The cheapest design, it will be observed, is with the masonry wall and a channel <ol
revetment ; but this, I consider, an objectionable plan, as the head of the cha.nnm; feqmm'lg =
considerably after each fresh, and advantage could not be taken of high floods t: t:‘“ﬂd B
body of water into it, as the soil would not stand a higher velocity than that due to thmw 3 e
depth of 9 feet. s e

2. TIn the estimate for the extension of irrigation in the Northern Delta of the Pennair th
I the

embanking of the left bank of this river from

Sangam to within six miles of the s
’ e . ‘ ea h
included, although it might fairly be considered as a separate and indispensable work o

River embankment,

It ia. true extreme floods are rare in the Pennair, but having occurred, we are hound to e
them agal'n,.and endeavour to prevent: their inundating and injuring pablic and private pro xep?t
A fresh similar to that of 1852 would, I am convinced, be attended with disastrous res ltg o
should be guarded against. ults, and

3. TIs 1 omitted to notice in the Report how the loss by evaporation was to be met, I take
this opportunity of stating that it wi]l'be more
than compensated for by the increased volume

of water the feeders have been planned to discharge during floods, and b g
i y y the quantit *
be drawn off by them and stored in the reservoirs before the cultivating season b(igin‘;l oy,

Evaporation,

4. As the quantity of water necessary to bring an acre of rice cultivation to maturity h
not .been definitely settled, I have allowedi 13:)
; cubic yards, which is at the rate of 2} c’ub‘
yards per hour, for 150 days. If this volume is ultimately proved to be excessive, the surplu ic
be devoted to bringing more land under wet cultivation—a measure which, it is needles 8 could
would make the project more remunerative than has been assumed. i jo 9,

Water allowed per acre.

‘
:
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¢ years from 1861 to 1868

5. Had the average state of the Pennair been taken during th
available water, the under-

inclusive, instead of the worst season in this period, in caleulating the
taking would appear far more profitable ; but it would be attended by an amount of uncertainty

which I do not think it advisable or prudent to risk.
6. The annexed Formule were used in caleulating the discharges of the channels, culverts

and syphons :—
For Channels.

88-51 (r§—03)
== s —— 084 (r§ —"08).
V= (% );——hyp. log.( l';-l- 1:6 )3 084 (rd )

In the above formula e
¥V represents the mean velocity in feet per second.

r = The mean radius in feet.
For Culverts and Syphons.

The annexed practical Formula.
hds.
S Sl 1 &

¢ { 0448(1+42d) }

In this equation

Q is the discharge in cubic feet per minute.

h—Head in feet.

I=Length in feet.

d—Diameter of pipe in inches.
8. Liberal rates have been allowed for the masonry, earth work, and pitching.
9. To facilitate and expedite operations, the stone for pitching the bottom and sides of the
arried by a tramway running along its berm. The material required for the

main feeder will be ¢
ted in a similar manner, and deposited

revetment of the Kanigiri Reservoir will also be transpor
where necessary.

10. The bulk of the rubble for these works will , be brought from Sangam, as it can be
quarried there at a low figure, and the carriage will cost but little, particularly as the inclination
of the couatry is favourable for loaded waggons coming from that quarter.

(Signed) R. SMITH,

NELLORE,
Executive Engineer on Special duty.

30th October 1869,
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28th July 1870.

adras Government, Public Works Department,
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Proceedings of the Madras Government, Public Works Department,
28th July 1870. |

No. 442, Oxrper THEREON, 28th July 1870, No. 1,818,

: Witn :his Note above recorded the
Acting Chief Engineer submits the pro-

ject for the irrigation of the North
Delta of the Pennair. This, which has been conveniently termed the Solfng(::;:

Project, has been worked out by Mr. R. Smith and, after careful consideration, has
been brought forward in its present revised form in preference to that in whi::h it

was originally cast, in order to obtain the best results under the ci
e
the water-supply. ' circumstances of

IRRIGATION, No. 36.

9. The papers contained in these proceedings give full information, not onl
regarding the revised project, but also as to the details of the original scl:e .on {1
the Acting Chief Engineer’s Noteshows in what respects the two arrangem Itned,- 5
and why the one has been substituted for the other. It may be :tatzg »SI iffer,
that, while Mr. Smith’s original designs were intended to ensure a full sus 1(;”15'
water in an unusually unfavourable season, in the revised project the arrancrpp i
have been determined with reference to the average water-supply avail Element;
the result of the alteration has been to provide for the irrigation of 94 3009;::%
at an estimated cost of Rupees 25,83,800 instead of f " ’
by an outlay of 38 lacs. il e I

3. His E.xcellenc.y the Governor i’n Co-uncil considers the reasons given by
the Acting Chief Engineer for the modification of the original project to be such
as to make the adoption of the revised scheme advisable. ~In all works of this kind
there is a certain limit of completeness beyond which it is not advantageous to go;
and, in the case under consideration, it does not appear practicablz to obta.h;
remunerative results if, as was originally proposed, the water-supply of an
unusually bad year be taken as the basis of the project. It may be added that it
is the duty of the Government to make the most beneficial use of the funds which
may be available for irrigation works, and in order that this result may be obtained
it is necessary, while confining risk of partial failures of water-supply within
definite and reasonable limits, to avoid the expense which the entire elimination
of such risk would entail.

4. Assuming an assessment of 53 Rupees an acre on the whole area to be irri-
gated, it appears that there will be an increase of revenue of Rupees 3,07,956, and
the working or maintenance charges are estimated by Mr. Smith at Rupees 37,806,
and by the Acting Chief Engineer at Rupees 60,956, Taking the latter amount, the
net increase of revenue would be Rupees 2,47,000, or 9:56 per cent. on the amount,
Rupees 25,83,800, of the estimates as submitted after modification in the Chief
Engineer’s Office.

5. The question of the assessment of the lands will be referred to the Revenue
Department for final settlement ; and in that department also it will be ascertained
whether there is any objection to the sale of the right of occupation of the lands
forming the beds of tanks proposed to be abandoned as storage works, and brought
ander wet cultivation. The value of these lands has been estimated at 1‘:UI);TOI
1,72,825, and this forms a set-off against the cost of improving other tanks to
serve as reservoirs.
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; 6. The estimates contain provision to the extent of Rupees 2,73,QOO for the
blishment required to superintend the execution of the project, which

%5 g anticipated would oceupy about five years. Whether a special separate establish-

ment will require to be entertained, or whether the officers and subordinates needed
<1l be obtainable from the Public Works Department Establishments, will depend
upon the strgngth of, and the demands upon, the latter at the time. For the
present it is right that the entry should appear in the estimates if only to show
what the total cost of the scheme will probably be.

7. The Government notice with pleasure the favourable opinion which the
Acting Chief Engineer for Irrigation has 'fq’med of the care bestowed by Mr. R.
Smith on the preparation of this project ; orders will be passed on the estimates so
soon as the points to be settled in the Revenug Department shall have been decided.

(True Extract.)
(Signed) CHARLES A. ORR, Colonel, R. I,

Scerctary to Government.

o the Superintepdivs Engincer, 2nd Division, witisfemoraudum.
0 er, .
Chief Engineer for Irrigation.

Revenue Department.
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£xd. E. C. Shunker.
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