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THE BUCKINGHAM CANAL.

Meport by Major R. R. E. Drake-Brockmay, R.E., Ezecutive Engineer,
Buckingham Canal Division.

Tuae Buckingham Canal is a salt-water canal (tidal to a great extent whenever the river
bars are open), extending along the East Coast of the Madras
Presidency, southwards 66 miles from Madras to Merkanam,
and northwards 195 miles from Madras to Pedda Ganjam, at which place communication is
made (at the end of the high level Commamur channel) with the fresh-water canal system of
the delta of the Kistna, which again communicates with the canal system of the delta of the
Godavari,

2. The total length of main navigable canal to Coconada and northwards thus made avail-

Position of the Canal.

Length of main navigable canals. able is as below, vz, :—
Miles,
Buckingham Canal . . . . . . . . . . . 261
High level canals (Commamur channel) of the Kistna Delta Systems. . . . 112
Do. do. of the Goddvari - . . . 89
. ToraL . 462
%

this length being exclusive of any but the direct line of fresh-water canal from Pedda Ganjam
to Sdmalkdt, viz., Bezvdda, Ellore, Dowlaishweram, and Coconada ; though the branch canals
of the Kistna and Godavari will, no doubt, acting as feeders, bring much traffic to the main
line. .
3. The canal rrns within 3 miles of the sea-coast throughout its entire length, and in
Distance from the . many parts is within half a mile of it.
4. The general fe ires of many parts of the East Coast of the southern portion of India
General natare of the coutry in are briefly as follows :— 4
which the canal is made. Close to the sea there is generally a line of sand dunes,
between which and, frequently, a second line of dunes, there is a hollow which may be taken
as the result of the action of waves, currents and winds on the extension of the coast line east-
ward due to the silt, &e., brought down by each river into the sea. These hollows, frequently
forming backwaters, are filled with water, and are of sufficient depth in many places for navi-
gation, being supplied with sea water through the bars of the rivers with which they are in
connection. :

5. Early in this century (1801) the narrow strips of backwater found at the mouth of the

How these natural features havebeen  river Kortalaydr suggested to Mr. Heefke to obtain from
taken advantage of for navigation. .Government permission to cut a canal, about 11 miles in
length, from Madras to the southern end of the Ennore backwater ; this permission was grant-
ed, and Mr. Basil Cochrane was the surety to Government for the terms being complied with.

The contractor, Mr. Heefke, and Mr. Cochrane ultimately obtained the whole control of
the canal—completed the section of the canal from Madras
to Ennore backwater in 1806. Some cuts were also made
near Katupulli between the backwaters so as to complete the
communication with the Pulicat lake, 27 miles distant from Madras, Mr. Cochrane became
sole proprietor of the canal for a period of 45 years, duting from 1st November 1802, with
permission to levy tolls on it. In 1837, he having left India, the canal got into bad order, and
Government took it over, paying to him R14,061 a year, which was the average amount he had
been realizing from the traffic, until 1847, when his lease expired.

6. Snch was the commencement of the East Coast Canal, and from the condition of the
waterway, as shown in Appendix II of the first: Report of
the Madras Public Works Commissioners, thiere had by 1852
been great silting up of the bed. The system followed in construction was merely that of

joining the backwaters in the cheapest manner possible.

Cochrane’s Canal, 6 miles,

Katupulli Canal, 8 miles.

Condition of the canal in 1852,

n
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7. The Shadayankupam Lock, 7 miles from Madras, was commenced in 1854, with the
Shadayankupam Lock at 7 miles 3 object of keeping the level of the water in Cochrane’s Canal
farlongs. bigh during periods when the Kortalayar bar at Ennore is
open. It was originally sanctioned at 16 feet wide and 105 fect long, but Captain Chambers,
R.E,, the then Superintendent, obtained permission during its construction to alter it to 20 feet
wide and 150 feet long,

8. In the first Report of the Public Works Commissioners, compiled in 1852, Appendix 11,

Pulicat Lake to Dugardzpatnam, 44  Paragraphs 27.-28, notice is taken of improvements to the °

miles (77 miles in Commissioners’ Re-  canal by extending it to Dugardzpatnam, 69 miles from
port). Madras, from the northern end of the Pulicat lake ; along
this line strips of backwater more or less were found, so that the cutting was not heavy and
the work was in progress in 1854, and is shown by the Progress Report for 1856-57 to have
been ““recently extended” to Dugardzpatnam. In the same year improvements were also
made to Cochrane’s Canal to the extent of R72,800, inclusive of the Shadayankupam lock,
estimated to cost 825,000,

9. In the same Progress Report mention is made of a proposed extension of the East
Dugarazpatnam to Kistnapatam, 21 Coast Canal from Dugardzpatnam to Kistnapatam backwater
miles. (the estimated cost being R1,18,665) as having been included
in the budget of 1855-56, and the project was recommended to the Honourable Court of
Directors in 1855 ; this estimate was framed by Captain Chambers, R.E., but was not carried
out. As shown by G. O. No. 189 of the 20th January 1865, Mr. W. Fraser, C.E., was en-

ged about that time in a comparison betwéen the merits of Captain Chambers’s design of
December 1854 and one proposed by Mr. Kennedy in November 1863, and estimated to cost
12,35,000. Government, however, were unable to provide funds for either.

10. Captain Hasted, R.E., in June 1870, submitted a revised estimate of 12,87,000 for
Estimate and expenditure on the this section of the canal, which was at the time being cut,
above section. following Captain Chambers’s line in preference to Mr. Ken-

vedy’s ; the estimate of R2,35,000 for the latter was, however, the one on which the work was
executed— '

. R

The expenditure in 1867-68 was . . . . . . 6248
Do. in 1868.69 . . . . . . . 64,796
Deo. in 1869-70 . . . . . . . 35154
Do. in 1870-71 . . 20,827

when work was suspended under G. O. No. 274 of 28th January 1873, Funds were provided
for the remainder of the work on Colonel Hasted’s estimate, and orders were given to push
on the work in 1873-74 from Provincial Funds, and work to the extent of R67,000 was car-
ried out in that year; R59,845 were expended in the year 1874-75, the section being com-
pleted in 1876-77 at a total cost of R2,85,532, thereby placing Nellore in easy communication
(with a short length of road from Kistnapatam) by water with Madras. This section was re-
ported open for traffic in May 1875, the portion up to Siddaveram having been made by Mr.
Fraser, and from Siddaveram to the Kundelairu by Lieutenant C. B. Henderson, R.E.
11. The next section of the East Coast Canal undertaken was that from the Kundelairu
Kistoapatam to ‘Pennér river, 24 Tiver, close to Kistnapatam, to the Pennér river, The work
miles. , was sanctioned under G. O. No. 814 of the 23rd March 1875,
. and the line followed is for the most part identical with that proposed by Captain Chambers

nineteen years before ; the estimate amounted to R2,74,000. In G. Q. No. 266 W. of the

18th June 1877, certain modifications, including the Kistnapatam basin, were sanctioned, esti-
‘mated by Mr, O’Shaughnessy to cause an addition of R14,100. This section was commenced by
contract in 1875-76, in which year 25,000 were spent on it, B1,71,658 being spent in
1876-77. Six miles were completed by November 1876. In the year 1877.78 this section
was employed as a famine work for the distressed of -the Nellore District, 8#1,08,755 being
expended, and the work completed in 1878.79 at a total cost of R8,68,586. This section
wag open for traffic in May 1877 ; having been under ‘Lieut;enant C. B. Henderson, R. E, from
1878—175, under Lieutenant Cotter, R. E., in 1878, and, lastly, under Sub-Engineer Qttmann

and Bupervisor Stephens. ‘ : . . o
12. G- O. No. 1302 of 24th May 1876 shows the state of the work up to that date, snd

: . . oits to the angiety of Government to complete at an earl
Peanér b Pedda Ganjam, gz miles. (}i)ate the communiﬁati{)n with the Godédvari a}:tlxd Kil::l lyz
tems of navigation. Lieutenant Cotter, R.E., in June 1875, had reported on the section from
the Pennér to the Chippelairu, and had pointed out that the high floods of October 1874 in the
Pennér had altered the features of that river since Captain Chambers had selected his line as

being the most suitable one for the canal.
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i i t of Nellore, it was
ine being very severe in the districts to the wes s
" dlel;iied iyn G. 0. No. 3080 of 15th November 1876 that
Famine work: this cection of canal should be immediately proceeded with by

- ’ 1, and Cuddapah Districts. Under the orders
y r imported from the Bellary, Kurnool, : fer
f?mﬁm l(g?ghal.ﬁg];measy, the District Engineer of Nellore, Lieutenant C B]. .Hendeés;n,dil({l I:O,
was di ted to lay out the section of canal between the Pennér and Cplppe airu, anc ; (i
was dire ? y- River, 18 following, where practicable, Captain .(?bambers g line an
‘Fennér to Chippeluirn Fer giving a bed width of 30 feet with side slopes of 24 tot}:.
miles. v
£ all low tides recorded for six months
| was fized at 34 feet below a mean o : .
- be{: Oi tl?:loc:n:he lowest recorded spring tides. This section was oydered to be (;?me(ll out
o 30(?3 oolies from Bellary and Kurnool. After laying out the portion to t?xe c qlrlpe alr:l:
II)Jy l(t).; tcC B. Henderson, R.E., was directed to survey and lay outl’the section to the nor
the Chippelair h of 10,000 coolies.
i ir h loywent of a second bate 0, i
of th;f hgtpi%;l:aizz tti?nzmﬁieitex)ant C. C. Rawson, R.E., was dxrectei ;o coxlxllmencel at
Chi el.niru northwards for 22 miles,  Pedda Ganjam and survey and set ou?;1 work for the employ-
Nollf:iern 42 miles to Pedda Ganjam. ment of 20,000 more co?lles on 42 mi esb L bt i this case
‘ s and estimates were pushed on as quickly as practicable, X
15 he survey as in all the famine works, it was primarily necessary to em.
Surveys and estimates dela.ylfd- OWT‘;‘. ploy and pay or feed the coolies, and so the work _of projection
papervison o el otk ¥ and estimation bhad necessarily to take a secondary place;

. in the Pennér to Mannairu section, and Mr. deGrou-

i derson, R.E., ! A
however, L]euten‘ant He'n ’ : blic Works Department, in the Mannairu to
sillers, an Executive Engineer of the Bengal Publi p e e e hat

* Pedda Ganjam, nevertheless pushed on the plans and estimates quickly,
i i the works. ' . _ ‘

they supemsefl the' e?ieaclut::nottf o: the Pennér to Pedda Ganjarr.x se<.:t10n of the canal, Mr,
16 o bie one’s ’ O’Shaughnessy states that the line is generally the same a8
Comparison between the bore and that selthed by Captain Chambers in 1855, but that certain

i t‘ - - -
Captaln. Chabers 527 jati s 1 four miles a deviation
mﬂd‘j’ ap deviations had to be made ; in the first

itai ’s line was too near the sea; in the 7th and 8th
tO‘ e WBSt.Wa'fd e madde; :Z S:(I))it(;u?uﬁ:?:; };iiiz;h ea high ridge; in the 10th to the lflut:h
miles & dew?tl('m Tes de to obtain a sufficient cutting for towpaths and exflbankjmentsl; n
e de‘{latlon “Tai' mato avoid a deep cutting was made. Betw?en the Chippelairu (a mvxt
the Ihe8 ml}e y de:’lla leon52ud mile north of the Pennér no deviation was made from Captain
the 20th ml!e) o fh 59nd to the 56th miles a trifling deviation was also made .to carry
Chaﬂfbers‘s o :rom thz cea. A considerable deviation was made from 'the Moosee river ne.':r
;Bht(;) lmekﬁ;;tr: I;;h(: og\gole roa.d, between the 56th and 63rd u;iles, to avoid a very heavy_cut-

e le land.

ting hrough sand, and akse o lkei'p tcl::a{;:; S(l)\flnlf ‘g’l ;;2ughnessy writes :—-‘.‘ Hitherto 44 feet
17. Tn regard to the fove Ob low me,an tide level has been the specified depth of the
B levs e:nal. It was supposed that the range of tides was about 8§

uld give a minimum depth of 3 feet‘for
feet, an('l that a dep.tl.xd()f;:“:eeibe}*ow‘:\%; }?a:s Il")-ee‘r‘xlofc.)undg, however, thet tl')e range of the t(;lxdes
navigation at lfo wt, tl’c el'(istna atam ; a gauge has registerd a range of 3 feev 10 luchels,ba: at
to tha? ] ei . iles furtIl)ler n(;rth of the gauge, bas shown a difference of l_ellre1 etween
the Manoairu, © m; ; rine tides of over 4 feet; if the canal was cub to 4% feet below mfan
bigh 'and}:OW v::::}:ez stﬁerel,would be only 2 feet 6 inches or 2 feet 7 inches of water at low
tide in those )

. »

. i less than the depth required. . . .
e, o all)&ut g’lSulT:;ihjls:ssy points out that this error has been carried ﬁh:ozog}lhf;hen :::ﬁlt‘:)f;
18. Mr. ¢ ual petween  between Kistnapatam and the I')ennél:, ﬁ“_no ot the

Errors in the ]cfvlfl;:ércﬁli‘ver- the latter river it has been avoided by fixing gaug h
Kistuapatsm an depth of 3 feet below the lowest readings on the

open bars and cutting the canal zt;zgt; a Ths width at the bed was made 30 feet, with side
Bed width. *

Canal slopes slopes of 2, 24, and 8 to 1, according to the nature of the soil.

- ; h estimated that the whole excavation required for the can:_:tl from

19. Mr. O’Shaughnessy ¢ the Pennér to Pedda Ganjam would be 78,652,1416 cubie yards
Total excavatti:n. " at 1 aona 10 pies per yard, and his subsequent report shows
Estimated rate. bic yards completed by the end of May 1878 had cost ou

that in actual working 7’959’702nc:verage 9 annas 2% pies per yard—an excess which he had -

' i t of famine labor,
Actual quantity sud rate. ttributed to the employmen : )
- " cluding 164 miles of the Kistnapatam to Pe‘nner sec-
d 16} miles of new canal along the margin o: the
' B

18. The pressure of fam

‘20. The same officer reports that in
Amount of work done. tion an
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.

Total length of canal eut in thirteen Pulieat lake, a total length of 115§ miles of canal were open
wonths, to traffic betsyeen December 1876 and January 1878, and
gave employment to an average of 32,000 work-people daily,‘ while the greatest n.umbel: of

Number of people employed on the people on the work at one time was 61,200 (or mc.ludmg
work, i women and children, 100,000 persons were at one time on
the work during the famine) ; and he concludes his report by an allusion to the fact that he had

) asked for and obtained permission from His Grace the
Bﬁ;‘;ﬂ,f,,;fnt“““;:r‘?’(’;Fs"h‘,‘:fg,‘,’:li‘;;fﬁ Duke of Buckingham to name the capal after him. It may
request. here be observed that the portion of the canal from Madras
to Ennore appears to have been originally (vide Atlas Sheet No. 78) named after the great
) _ . Lord Clive. The designation subsequently applied to the
C\g:::hon previously named after Lor work— ¢ East Coast Caual ’—so distin c“y P("\“t ed to the
) position of the work on the Map of India that it scems
East Coast Cansl a more suitable name. doubtful whether, 100kll]g also to the fact that Government

did not take the initiative in the matter, His Grace did not permit it to be called after himself
rather than wound the feelings of an energetic District Engineer, during whose charge of the
Nellore Division the junction with Kistna system of canals had teen completed. That the
work was no new design, but had been steadily prosecuted, at intervals, ever since the beginning

of the century, especially in the yfars 1867 to 1870, and with even more vigour again in the
years 1872 to 1875, will have been observed from the history as above narrated. The designa.
tion of the work as the Buckinghaw Canal is, however, so far the accepted one, that there 1s

now no sufficient reason for again altering it. ,

21. Turning to the Southern Canal, Colonel Foord’s memorandum, dated the 20th
November 1878, printed with G. O. No. 1102 of the 20th
May 1879, puts on record in paragraphs 26 to 47 the whole
history of the work, which is quoted below for ready reference :—

Southern Canal,

«26, The project of excavating a canal along the Eastern Coast between the Adyar and the Pl4r, with®

the view of perfecting the long line of inland water oom{xluni?ation north and south of Madra¥, was brought
forward for consideration in the year 1854. iwo points 1n connection with this project particularly claimed

attention— .
¢ (1) The possibility of keeping the canal navigable throughout the year ; and

¢ (2) The substitution of masoury bridges in lieu of ferries, recommended by the Chief Engineer, at each

of the places where the road crossed the proposed water communication.

«+ 97, The Chief Engineer, who made a personal examination of the canal, reported that it was quite
to keep up an unfailing supply of water, averaging 4 feet 6 inches, in seasons of the greatest drought

by artificial cuttings of the bars at Covel?ng tmd.nt the m?uth of the Pdlar. This reanlt, however, could only be
attained by a proper system of locks with a sluice or calingulah at Covelong for the admission of tidal water.

possible

Bridges were also recommended at three places. The whole cost of the work was estimated at R2,21,800,

+ 98. The length of the canal was to E)e 40 .milea. The first section extended from the river Adyar to the
town of Sadras, a distance of 36 miles._ This section was cormmenced in May 1855 and completed in the earlv
part of March 1857, with a surface v.vldth of 45 feet, and a depth varying from 3 feet 6 inches to 4 feot 6 inches
Boats drawing 1 foot 6 inches were, 1n March 1857, enabled to use this section throughout, and it mcdcuhte(i
that there would be sufficient water for passenger traffic, and the transport of light goods even when the Adyar,

Covelong, and Yeroor bars were closed.

«929. The expenditure on the .cana] amounted 'to R1.75,500 against the sanctioned estimate of R2.21
« 30, The extension to the river P4l4r, 5 mllgs south of Sadras, was estimated to cost e o 756? %;)e
£ the 40 miles of canal between the rivers Pélér and Adyar, including five large bridges, each 60

average cost o ‘
feet span, was thus R7,000 per mile.

«3]. In March 1857 an estimate, amounting to R7,800, was sanctioned for completion of a cat throngh
pure sand, close to the sea, between Sadras and the Pglar, 1} miles in

f 4th March 1857, ;
G, 0. No. 414 o ¢ Jength. The object of the work was to improve the alignment.

«39. In the same year a Committee was appointed to consider the question of the existing navigation, and
the measures necessary for its improvement and extension. As regards the Southern Canal, the Committ;e re-
commended the establishment of landing places in different purts of Madras, with the view ot: bringing the Cooum
into use for purposes of traffic, the connec.tion of the canal with the Cooum at its northern and with the P£lér

at its southern end, and the construction of feeder roads. The Govern-
- ment recognized the jmportance of the proposed measures, and called

@. 0. No. 186, dated 29th Javuary 1858.

for plans and estimates.

«33, The estimate of 17,800, sanctioned in March 1857, for the extension of the canal from Sadras to the .
Pdldr river, was, .in Decemnber 1859, superseded in favor of an estimate
of R21,000. This estimate provided for the alignment being taken

@. O. No. 3844, dated 7th December 1858, .

further inland.

« g4, In July 1861the Government, on a representation of the Chief Engineer urging the commencement
of tl}e work, remarked that they did not wbe sufficient prospect of its
N _ Proving g0 remunerative as to then justify the proposed large outlay.
It was intimated, however, that as it was intended ultimately to connect the eanal terminus at the Adyar with

G. 0. No. 1273 dated 10th July 1881,

the Northern Canal, the scheme would be considersd as a whole.

+ 35. The estimate of R2,21,800 for the Sadras Canal was subsequently reduced to 32,18;873, aud of

i
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this sum ¥1,91,000 were spent, when further outlay was suspended for financial reasons, leaving the eanal
6. 0. No. 814, datod 28rd April 1662, I'I'lcomplete. In April 1862 the Government sanctioned & Further expen-
) diture of 129,000 for doeepening and widening the canal botweon the
Badras river and s:“"“’“"?“m. This estimats provided for deopeniug the sonthern portion of the canal to 42
feot below mean tide, and was designed to complete the eanal as allowod for by the estimate of 2,189,973, £
““36. Ono of the main considerations in sanctioning the Sadras Canal was it vapability of beino: prolonged
to Cudda]ore, to join there the canal from Porto Novo, which again is connected with the ling of Wntce’r Communi.
cation between Coimbatore and the sea-coast through the distriot of Tanjore, This section of canal was sanc.
tioned by the Government of India in July 853 at an estimated cost of 10,000, and provided for connectin
tfle ports of .Porto Novo and Cuddalore by = cutting from the river Velldr near Porto Novo to the Paravangr off
Cuddalore river, 'Fbe canal was designed to give sea outlet to the traffic carried by the navigation of the Cole-
;Z(l):- i;;xtl;l (}Leilrl:gatxz::rs, the former of which runs inland a distance of 150 miles through Tanjore and Trichino-
*37. There being through water coramunication along the coast from the Adyar to the Sadras, and from
Cuddalo‘re to Porto Novo, it was proposed in March 1856 to excavate a canal through the intervening country’
The project was originally framed as a prolongation of the Sadras Canal all the way to Cuddalore, a sist&nce of.
59 miles, but the southern part of the canal appearing to need more careful investigation, and arrangements
having to be made with the French authorities for the passage of the canal through French territory, the r,Madrag
Government laid before the Government of India only a portion of the project, which included 34 miles of canal
estimated to cost R3,75,000, ’ ’
“38. The canal was to be cut to a depth of 4} feet below mean tide, and it was believed that even at the
worst season there would be sufficient water in it for passenger and light cargo boats. The framer of the project
provided for no locks, preferring to add them afterwards if found necessary ; the bed of the canal being left to he
acted upon by the flux and reflux of the tide, and to be scoured by the passage of the land drainage to the sea.
The Chief Engineer, however, included two locks and falls, being of opinion that in a tract so destitute of large
streams sufficient scour would not be obtained. Instead of adwnitting the intercepted minor drainage into the
canal, the Chief Engincer proposed to lead it, wherever practicable, along the outside of the western bank by
small channels until it reached a backwater or other main drainage, into which it would be made to enter at some
distance from the navigation. Three bridges of masonry and three of timber were provided, The section
allowed for the cutting gave a bottom width of 20 yards. This width was considered necessary in consequence
of the sandy nature of the soil. Some difficulty was anticipated in keeping the canal free from sand-drifts, and it
was intended to plant the top of the banks with palmyra as a protection, and the slopes with shrubs and marine
creepers, In some places the banks were considered to require puddling.
“ 39. The Government of India took exception to the project, on the ground tbat it did not appear clear
how its level could be steadily maintained unless there were a lock at
Letter No. 462, dated 12th March each point where it enters and emerges from the tidal lagoons, through
1875, which it passes. To this it was replied that though locks formed no
part of the original project, yet two were included in the revised estimate drawn up in the Chief Engineer’s Office ;
that snch works would not have been thought so indispensable to maintain a sufficient depth for navigation had
the fact been known that the extreme difference of level between spring and neap tides in the backwaters is under
2 feet, while the actual rise and fall is only from 6 to 9 inches ; and that the depth of the bed of the canal being
assumed at 4 feet 6 inches below mean tide, and the fall of tide in neaps being, as above stated, only 1 foot below
this level, the minimum depth of water lasting perhaps not more than a few hours once a fortnight, would still be
3 feet 6 inches. It was added that the locks introduced into the project in the Central Office were doubtless in-
tended for increasing the depth of water in the canal by the retention of land floods, and, though no't q}lite
sufficient in pumber to effect that object entirely, would still add greatly to the efficiency of the cot?amm}lcatlon,
The framer of the project, Lieutenant Chambers, was, however, of opinion that tidal locks in estuaries with such
Jlittle rice and fall as thase on the East Coast are not of unmixed good to the canals on which they are constructed.
He held that in connection with weirs, their adjuncts, they offer obstruction to the free flux anq reflux of f,he
tidal wave, and diminish greatly its scouring power, and he was of opinion, therefore, that their construction
peed not be simultaneons with the establishment of any one section of the coast line ; in fact, that t'he locks
should not be built until experience shall bave pointed out their necessity or utility, or at least not until alb?r a
few years’ scour, to allow the banks, berms, and sides of the main channel and of the drainage cuts o'f a tl_dal
canal to assume their normal shapes and slopes. These views were concurred in generally by the.Supermtendmg
aod Chief Engineers, the latter of whom remarked that the two locks added to the estimate were intended for the
junction of the canal with the estuary of the PAlar on the north, and that of the Merkfmam river on fhe sou:th,
between which points there exist no drainage outfalls which may not be regulateii by simple weirs, which, being
.provided with ample sluices, will always admit as much tidal Wt‘;ter a8 wjnl.l keep the canal full when the
bars are open. The Chicf Engineer added that the locks would, in his opinion, be necessary to prevent or
retard the subsidence of the canal surface with the evaporation of the backwaters during the hot season. When
fully completed the canal would, the Chief Engineer stated, form one long backwater or lagoon, receiving all the
it traverses, and discharging the surplus by the waste weirs, both intermediate and

drsinage of the country i
terminal, and that on the proper construction of these works would greatly depend the freedom of the channel

from deporits. . o

« 40. The project was brought forward to the Government of India, for an appropriation of funds in the

budget of 18568-59, but no funds were granted, and the Court of Directors

* Despatch No. 8 of 1866. seoined to think that the time * had not then arrived for expending the

large amount of money required for the completion of the line of water commuuication along the East Coagt of

the Presidency. _ . o .

“ 41, The coast canil in the South Arcot and Chinglepnt Districts was again brought forward in connection
with the recent famine as suitable work on which to employ the distressed population,

« 49, This rection from the south bank of the Palér to Merkanam at the southern boundary of the Chingle.

. put District was ordered to be lock-sfitted in G. 0. No. 412 W., dated 25th January 1878. In Avugust of the

same year an estimate of B1,79,6(0 was submitted for tbe execution of work. The total length of this portion of

/73
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the canal is 20 miles 3 furlongs,
from the Adyar.

“43. On leaving the Pdlér, the canal, as now aligned, skirts for a short distance a sandy ridge. and is then
taken through 3 miles of wet cultivation, It afterwards follows the oourse of backwaters almost the whole way
to the boundary of the Chingleput District. There is,

however, 2 bit of very high gronnd, about 2’ miles in
longth, betwoon the Cheyér and Mcrkanam bachwaters, The outbing required here is 7 yards. The estimate,

amounting to #1,70,600, for thia portion of the caual reosived the final sanction of Government in G, Q,
No. 2102, dated 9th October 1878, F. R.

“44. From Merkanam to French territory estimates for the canal have been prepared. The eost of the
earthwork is estimated at 13,265,000, and that of the masonry at B1,19,700. To this & sum of R45,800 has to
be added for compensation for land, making a total of R4,93,600 for the portion of the canal which is in
English territory. For a distance of 2} miles the canal runs through French territory. This length is
estimated to cost R1,76,880. The total cost of the portion of the canal between Merkanam and French territory
will therefore amount to R6,64,380. -

“4b. The section of the canal from the Vellér river near Porto Novo to the Paravandr was estimated for in 1878.
This section was originally cut in 1856, and was commenced as a famine relief work, but not completed. The
excavation was not taken as far as it should have besn, A depth of 43 feet below M. S. L. and 20 feet bottom
width has now been allowed, and an estimate, amounting to R85,855, sanctioned by Governmeut in the Famine
Department in G.0. No. 1518, dated 11th July 1878.

*“46. In September 1878, an estimate, amounting to R31,290, was submitted for completing the canal from

' Velldr at Porto Novo southward to the Killiar, which communicates with the Coleroon. The canal was cat more
than twenty years ago, but not apparently to the full depth of 4} feet below M. 8. L.,and as it has not been
repaired since the work was stopped in 1857, there is now a large quantity of silt to be removed. The length
to be cleared is 3} miles. The rest of the ecommunication between the Velldr and Coleroon is by a nataral
backwater. : .

‘47, The following statement shows the estimate sanctioned for
South Arcot limits, and the. budget provision made in successive years :—

which, added to the portion already open, will give a longth of 60 miles 6 furlongs

the coast canal within Chingleput and

N . AMOUNT APPROPRIATED IN
™ mouy Qo t Ord
2 Work. “‘" te nnerie(;:il:?tho w::k. . -
g ¢stimate. 1856-57, |1857-58, |1880-59, | 1877.78. | 197879,
2 : P
R i R R B R R
1 | Adyar Junction Canal| #5,02,878 |G.0. No. 2874 W.,| ... wo 1w 412,186 £ 46867
™ . ’ dated 13th July 1878, - t 146
\ Government of India,
1st Jane 1855.
@.0. No. 321 of
2 | From Adyar to Pil4r, 2,21,878 10th July 1855, 121,873 40,931 | 27,396
: , G.0. No. 1243, dated| .
: : o 28th June 1857, . . \
3 | From P&4r to Merka-|  1,79,600 {G.0. No. 2102 of 9th ot § 12,582
nam. ) October 1878, F.R. .
4 | From Merkanam to 4,98,500 | Bstimates under consi-
the French territory. deration,
-8 | From the French terri-|  1,70,880 Do, do. e o
"1 tory to Coddalare. .
i . 1¢ 40,000 GJA). No.zgg-ot 17th
| Prom " Coddalore to}Y . | August 1868, ¢ . 1 85,856°
4 PorboReve, 85,858 .| G.O. No. 1518 of g
£ - { XlthJuly 1878, F.R.

z

']

"% 21AThe portion between the Pilér and Mudaliyarkopam (58 miles south of Madras;

;. “was opened for traffic in the latter months of 1880, and from this point down to Merkanam

(86 miles:south ‘of Madras) ‘was opened for traffic since April of the current year. Boats

. peior t0".1880 were able only to ply between Madras and the Pélér river (46 miles south of

* This is the smount at which Mr, Frawr estimated the oanal ; & revised estimate i under coneld

; completed as s famine

Astnal ontlay, a Probable Rnornal ocoet,
1 ‘ w7877 . . ., . 23305 16959
¥ : wrre ] sesin) 6,15,656
¢ e + 6,12,166 5,33,698
W0 . . . . 148 44,007
Banctionod as & famine relief work, . -
s . Actual outlay, : Prodable normal coss.
' B B
1878.79, 18t April to 30th
" September . §12,682 10,656
Ordered to be oarried out as a famine relief work in 6.0. ' No, 1780 of 9th August 1878, F.R, . .
| Actual outlag : . Probabls normel .eest, L4
. B R ’
18977-78 . . . . 5,588
1678-79, 1st April to 8eth
September . . 5,697 .
T 1M ' 8,013

S —p——

- heavy wing-walls thereby
_ and Cooum, this construc
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e

i i i distance of
i k , not included in the present estimate, for a .
22. The portion beyond Mer Q?:r::xilzs, as far as the northern boundary of French territory
c'm} ;5{“5 Markamm for o die (Pondicherry), the liae has been surveyed,band fo'r 1;h;>1 wlcirg
e e iring to be again checke
i epared, though probably requiring '
an smbimate o RB,M:;’:;‘); iliazfelﬁe:ag;l?ﬁhou’gh not at present proposed for execution, would

aud put into shape. , iteis considered, bring a good deal of traffic to

form an exeellcnt famine work, and would

Mﬂdl;;. For many years it had been in contemplation to cut a canal between the Cooum and
. For

Adyar rivers, in order to complate the water cm;.nmumoatlon
Junction Canal. betzveen the northern and southern canals. This Workf v:;s

i der instructions in G. O. No. 8225 of 29th Nove‘mber. 187 6,’ the‘dbed1 of l;
carried qut el ide and the depth 8 feet below low-water spring tides, with side s opes 0
c%ml being 20 fset ™ f99 feet clear above M, S. L. was ordered to be allowgd for all br;dges,
Blo L A b et ¢ water level of the canal. The bridges are without towpaths,

< . . ich : th
Wh(;calgwes Goie::vfl)':;i)? ‘tahe(:: being only 20 feet is inconvenient. The provision of towpaths
and the span

i ract the already over-restricted space, while
which must subsedienty b; m:?iflx l:efilsifo}ll;rtzoxe cost of the 'blj'{ldges, owing to tl.xe long and
et gy i:'led While the head of the canal was gpen to the river Adyar
et? onl of ‘.the waterway was a source of weakness to the bndg:es owing
lannel . but with the construction of the double lock sanctioned for
£ the,J unction Canal, and which is intended to shut off the Adyar
ay be the highest, all danger of this kind v‘.nll be at an end.
story of the Buckinghamk((llanal ét .maythl;e;:mbizenit:g

i i in detail for the work done during s
that before the estlmatestejzvg; ;;bv:,;;f;io\lvnn vegetation, that portion of the coast thr‘o?gl;
before the ban s e s P“})l ¢ Madras was, in the months of May and November. 1879, .vxs1be
which it runs to the north o b cycl(;nes, which, though perhaps not of maximum ylolence,
* Cyclone gf 1879. w):are of sufficient force to.dan.mge the wo?klfi1 considerably,
e necessity for modifications of the design in many partic ars.” i
ted at the head ‘of this report under “ References™ s :))lw !
detail the results of the cyclones alluded to, and C ltgg%
Results of cyclone. Sankey’s memoranda/ of Flge 10th April a'nid 2’3‘1:&1 May
inted therewith, give the conclusions which up to thattm‘le had been arriv d at. . 1
printed ¢ e‘rew ’ rtain points of detail have been discussed, and estimates for severa
26. Sinco then dc eestimates portions of the work framed, and had orders passed on
Discussion thereon an
framed. them. ) ' ¢ the countr.
i " thi r carried across the whole drainage of th iry,
= W'lth , largee :‘i’;’;; ojlzise:htzr:;:ones of the greatest sever?by, it w.ould be 1mposs1l‘)11:;‘ ,
sad exposed ™ ing e:lfispre ort to an undesirable length, to note fully in detail the eﬁe‘cts t
N exPa:(;l mgd b thsse occarrences, or to set forth all the reasons for t:h.e modlﬁcatlox;s
bave })een “ mgx(;is n)o’w considered essential, in order o give the desired gtablhty to the wo‘r »
:zg r:::{)emi:ea gafe line of inten_xal _paéig‘ation throughout the year.-

to the scour set ap in the ch
1881-82 at the south end o

" or Cooum floods, whichever m  the |
94. As a conclusion to this brief hi

and to prove clearly th
5. The several G. O.s quo

i ) the sole aim -
° . red from the history of the work ahove narrated, the i
28. As will bave beeu’ gg‘th?rz‘: tll;:msevefal proj);eta?haa been to cut a navigable cdnal close:
Sole aim ?.f “‘f;sf’i"..‘?’fi ﬁl?ff‘“&' " to the sea-const, taking adventage of a}l" back,v_va;er; apd >
2’5:&“&2%;3& depressions lying to the west of the-guter line of sand dunes,
mise the amount of excavation, and necessarily, t;herqforg, ?he expense: . " :
of the lock at Shadayankupam (specially conetmcted in the
interests of Madras sanitation), there were ?mcﬁmlly 1o re;
gulating works of any kind. The pzjmfuple: acted on ;)1 £
cated as it were by nature, allowing ﬁyem“ged.éf ges t(l; sp
h al uninterruptedly on their way to the sea, did not admit t;ha.nybfegtu tohﬁ~
across t! e can 1d cause obstruction. As explained by 8ir Arthur Co?;tm?, o object to b
works whict wl?u onstruction of an « effective 2 work at the least pos‘s;b%e outlay. ‘ 7
aimed 3t was £19 ¢ . 30. If the conditions which exist in all ordmary yea;-s‘
oo nammlrf:;d;go;:r;g ° P were only permanent, none wc.ml('l be disposed to question -the
e e PR thorough soundness of this prineiple. . o
experience bas gshown that the distnrb}ng elements, chiefly
cyclone floods, &e., which occur every eight or ten years, a;nd
Recurrence of cyclones, with especial violence to the north of Madraé, must be taken

into account, '

50 as to mini .

29. With the one exception
- Principle acted on did not admit of
regulating works.

simply improving 3 line indi

31. Unfortunately, however,
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82. In only two or three portions of the line of channel is a beneficial

General econdition of canal after retiring land floods, and seour set P by the

elsewhere the- tendency at such

cyclone, - times s to deposit sil 1

- , t‘, 1. 3
the. neighbourhood of the several river month: nlndutll.cros:z(llle::d:(;ze)l)tl:w ("“wuhﬂy i
entirely, fill up the whole of the bed, " 0 Vory neacly, if not

33. It bas thus been incontestibl: ip i
Hence the principle of non-regulae maixftali);:;e‘iif utl:: tvt:‘)'p:l:r(:lol:ll: l?ef nm:h
tion cannot be maintained, opening periodically the channel ol
requisite permanence and stability is to be given to the trade, wh
vigorous existence throughout the whole line, but which is r;pid
returns.
34. The recognition of the necessity for regulation throughout the work involves the (
Measures necessary to be adopted adoption of means for isolating the several reaches of the cat\ml
for regulation. which intervene between the respective drainages, so as to
exclude, whenever desired, all extraordinary floods, and (2) the training of all r;vers and
drainages as they cross the line of canal, so as to give clear and sufficiently deep crossings at
such pointe for the passage of boats, °
85. The provisions to which the adoption of these principles have necessarily led are
_ Principles upon which the comple- specified below, as being those upon which the estimate now
tion estimates are based. framed has been based ; and as it is to be hoped that the
-« reasons for the provisions detailed in each case may be sufficiently obvious, it is only necessary
here to advert briefly to the preference which has been given to flood-gates at the ends of
the several reaches instead of regular locks. ‘
86. Locks, no doubt, would have a specific value in retaining throughout a great portion
Reasons for and against the con- Of the year a higher water level in the several isolated reaches
struction of locks as regulating works. . than is possible without them. But in the Jirst place, they
are expensive works, and, considering the number necessary, would add very materially ,to the
capital outlay.
Secondly, it is not as yet clearly proved that the actual gain in depth of water as due to
their construction would exceed, on the average, 6 inches. '

Thirdly, there is the expense of housing and maintaining a large number of lock establish-
ments,

Lastly, and mainly, is the fact that locks would not onl i
) Iy, al y delay traffic, but might ve
senously impede and drive it away by the illegal exacti hich in to | o
by the setabishemcats sntortoimen, eg: llODS which are almost certain to be made
37. To ﬂqod-gates opening outwards at the end of each reach of canal these objections do
hm“:o ] not, as a rule, apply. They will, in fact, consist of a simple
) ription. . pair of gates to be closed. only on the occasion of any ex-
traordinary ﬂ?od by. th.e- ordmary establishment entertained generally for the canal.
38. Their use is simply to isolate each reach on such occasions, and as it has been shown
Their atility. by calculation that if they only prevent the deposit of 6 inches

of silt in the channel, it would be economical
] . to pl
even in such short reaches as ones of only 2 miles in, length. They can also ac;; l;n‘yc'e f:t:‘;:

time be turned into locks, if such be considered desirable, b i jen
r tur 5 L be ¢ y the simple exped i
pair of similar gates at the required distance (120 or 156 feet) from fhe ﬁrft :tn bof sdding a
General provisions under which the 39. The general provisions under whij . i
present estimate bas been framed. mates have been framed ure as follows ‘;V-:ch the present eati-
That the canal shall be isolated into reaches between rivers or such other large drainages
1~

" (1) Isolation of reaches. as require free vent across the line of canal to the sea, each

end of such reach being provided with flood-
channel embanked on both sides, where necessary, so as to keI;p out the lhigh::s);l E:?:na;iotlie
¢4

above which devel the bauks will be constructed 3 feet generally, and in certain places 4 feet
- ee ;

regulajjon cannot be
g charges, due to ve-
» are to be avoided, and if the
ich has not only sprung into
ly increasing as shown by the

(2) Treatment of min drainages. b

. . o‘ e rom (RinE®:  canal by pipes in places, or Ly open iulets, where such

dient is feasible, and that all excess drainage water be discharged either at ends of the « re:eb »
t4

‘or at other convenient places, by means of magonry sluiced outlets ; that all river bars which it
(8) Unnecesary river bars to be 18 unbecessary to keep open shall be closed, and the floods
closed. ) ' concentrated into the rivers and other major natural outlets
- thereby increasing the depth of the chanuels, and correspondingly im'proving the crossing of
(4) Results of experienoe of cyclones. the canal. From the experience gained in two 'ﬂccel:it'e

cyclone years, it has been dietinetly demonst
of the bars referred to are superﬂpous, and that land and river floods, if left :n:?:lattl::it !:::Z
. (-2 ¢

"that the ordinary minor land drainage shall be taken into the '
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a teﬁdehi:? to spill in all directions, thus clearly showing the necesstty for minimising the
number of bars to those absolutely essential for the discharge of the drainage which must find
ijte way to the sea; that by regulating river floods and preventing gpill, the eanal can be
secured, ag 2 rule, from nearly all injury hy floods, and the number of drainage outlets reduced
to » minimum; that as the nature of the conntry along the coast does not permit of the dis.
tplus water ab all the existing crossings by means of masonry outlets, such works
avoided, and, as already gtated, the floods are concentrated on certain selected
and regulated in the manner above noticed ; that the punal be given generally
a bottom width of 20 feet, side slopes 4 to 1 or less, and a
(5) Detail of constructivn of canal. 41, of 3 foot below lowest recorded tide in each “reach;”
that the embankments be made up to 3 and 4 feet above the highest known flood according to
circumstances ; that all diversions found pecessary have a similar cross section fo that gbove
sPecified up to the towpath, which will be 6 feet wide, the slo'pe of the embankment being 2
e to 1; that beyond the towpath shall be berms of 15 feet, excepting in cases where the ground
is at or below towpath level, when the berm shall be 21 feet, the towpath being always ma?de
up to the standard 4°5 feet above M. S. L. ; that all embankments much exposed to the action
of floods shall be 10 feet wide at top, slopes 2 to 1 on the canal side, 3 to 1 outside, other banks
- being given a width of 6 feet at top, but with the same slopes ; that the cutting and bank
slopes shall be turfed or planted with rabbit-wort or other
(6) Shallow rivers o bo embanked. i itable vegetation ; that rivers which, owing to the shallow- -
ness of their beds as they approach the sea, throw out spill water over the country, shall have |
their waters confined by flood-banks, the operations, however, of this character being restricted
to such rivers only as have been proved in cyclone years to require this mode of treatment;
that the crossings of certain rivers shall be improved by
(7) Diversion lines to be formed. excavating diversion lines and by training works, and, a8 in
the case of Pilér and Pennér rivers, by concentrating the several defluents into one main
(8) Cansl removed, where necessary, channel ; that where experience has proved it to be necessary,
out of backwaters. | the canal shall be removed out of the backwaters, and a new
independent channel excavated, leaving the backwaters for drainage, it having been proved
that the maintenance of canal in such positions is both diffi-

charge of du
are, as 2 rule,
major openings,

() Boat basins and lay-byes to be

provided. : cult and expensive, and navigation toilsome and risky; that
(10) New bridges constructed snd boat basins shall be provided at the places where experience
existing ones altered. : has shown such to be necessary; that bridges shall be con-

structed only at such places (and these very few in number) where their nece:ssity has bee.n
indisputably established ; that certain existing bridges shall be. altereq soas to give the requi~
(11) Inspeotion bungalows and sc- site headway ; that necessary inspection bungalows, test-hou.ses,
commodations for toll establishments.  overseers’ quarters, toll offices, and lines shall be provided
for meeting the requirements of the canal employés and of the travelling public; that the
(12) Terminal fasin at Madras to be basin at Madras shall be improved and exteuded to meet
improved. ascertained demands of traffic.
40. The following notes on the mode of dealing with each of the reaches of the canal so as
Method of dealing with different 0 render them complete in every way show how the provi-
reaches of the canal. sions above laid down are to be now applied.
41. As experience has shown that this section* has not, as a rule, suffered from the effects

Jemction cut from Buckingham Of cyclone floods, it is not proposed to isolate the reaches, and

Cansl to Commamur Canal. ; the work is therefore of an ordinary character calling for no
® Soction VIof estimate of Northern  gpecial remarks.”,
Canal.

42. It is proposed to isolate this reach by ¢ flood-gates” at the ends, with outlet at
Index Sprvey,Sheet No. §. selected places, to embank out the Raperla and Oopoogoon-
Pedda a...j;m' %o  Guudlacamms dur swamp drainages, which spill over the Kanuparti ridge,
Biver, 8 miles. and to construct a flood-bank for cutting off the Gundla.
camma river spill, these measures being necessary to obviute; ngeessity for keeping an opening
Section V' as per Genersl Abstract. il the canal near the Kanuparti bar, At this latter place a
M 190 diversiont of canal is proposed in order to take the channel

v e nwy - farther from sea than it is at present. From the Gundla-
camma river to Pedda Ganjam there is a rising ground, on which the village of Kanuparti

~~  gtands; if the low places at certain points of this ridge are banked off, and spill of river floods
* diverted by judiciously placed banks, the reach (closed at it will be at each end by flood-
'

gates) should be sufficiently secure, especially as otherwise there is but little land drainage to
be taken into the canal. On the east or sea’ side, however, of this reach, the ground being low:
and exposed, the canal bank will have to be strengthened and further rendered secure by eross
and training banks at all the old bars which are to be closed as being unnecessary.
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It may be necessary hereafter in this reach to provide for other embankments at the south

s 190 end of the Kafluparti* ridge, but at present 1t is considered

) v necdless to provide specifically for these, The land drainage

on west side of Kanupart; ndge finds an outlet northwards through swamp already roferred
198 1, to, to the large masonry outlet at Pedda G:mjnm,T which ig

now being built by the officers of the Western Kistna
Division,
43. This reach is necessarily short, as the Mudigondi opening must be maintained. 1t
Guodlacammn River to Mudigondi  will be isolated by flood-gates, emb'ankments; also by a flood-
River, 3 wiles, bank for directing the spill of the Gundlacamma river, The
eastern, or sea-side, bank of the canal in this reach has to be very strong, as the ground up
to the sea-shore is verv low and exposed. The western bank glgo requires to be strong, as
being much exposed to the Mudigondi floods, ‘
It will be well to mention here that, although the M
nificant when the floods are supplemented by the spill of the Gundlacammg river on one side
and those of the Moosee-Enegalaroo spill on the other, a large quantity of water jg banked u};
and becomes dangerous to the canal. When once the proposed flood banks, how.
been carried out, it is considered that no further danger here need be épprehended,
44. This reach is a large one, but exposed only at the north eng for
Mudigondi River to the Moosee Ri- Mudigondi floods, and also for about th
, Yers 14 miles. effects of storm waves from the seq side,
1solated by flood-gates, outlet sluices, embankments ; also by a flood-bank for
1m0 With the elevated line of coast from Kot

the Moosee river there 18 1o need for a high canal bank on
that side, as also from Thondaroo to Moosee. On certain occasions the flood-waters of the

Moosee and Enegaleru have been known to extend from near the trunk road on one side up to
the sand ridges of the coast line, thus forming a vast sea of water. This was, in fact twice
experienced during construction of canal in this reach, and the Thondaroo drainsge is b:-:'lieved
to have l'>een formed by these floods. To deal eﬁectually with this reach jt is proposed to
§177, e abandon§ that portion of the line which rung through the
. ViI Thondaroo drainage, which is g deep pool of fluid mu:’i and
in which the channel as now formed cannot (as shown by experience) be maintained at the’pro-
per depth without undue expenditure, _
45. The Moosee and Palaroo river reach is short and difficult, if not impossible, to main-
ocsee River to Palarco River, 1 tain as now existing. This reach wil] be isolated by flood.-
. gates and strong banks, but even with these thi

udigondi stream itself ig insig-

ever, have

some five miles to
ree miles to the
This reach will be
the Moosee river.

mile,

provide against all inconvenience being experienced by tr

canal close alongside which can be nsed while the main line is being cleared,
The Moosee|| river makes an awkward bend at the crossing which it jg
1160 M. through, in order to rectify this objectional

banks of the Moosee river on the left g
furlongs (up to village) are also to be levelled down,

Proposed to cut
le feature, The
ide for about 4

ciently high banks, &c., the less the obstruction opposed to the flood the better even at
having to maintain yearly the open reach of canal up to the flood-gates. ;
7170 M. will be placed near the village of Anantapuram.q
46. This reach suffers severely every year, and has been much injured by the cyclones £
The P_nlaroo River to Maunaroo Ri- . 1879 and 1880. 1t will be iéo]ated by ﬂood-gnt:'s and :

ver, 8 miles. . strong embankments and by flood-banks to both rive y
train the spill water. Outlets are also needed. The east or sea-side bank myst bestrrs ]to
constructed, as the coast line is low and exposed and the sea very close to canal, In -]87;“g y
storm wave from the sea reached®early to top of banks. The west bank, when once 1}, "
floods are regulated in the manner proposed, need uot be very strong, as t,be only drain:geh::

— any importance derived from surplus is that from the Pakala#*

] cost of
In this case the latter

tank series. As this terminal reservoir rarel h
a full supply, no apprehension need exist respecting it. This part of canal rzx;cho‘i‘;e:::,g:,“
1680 posed to the spill of the Palaroott river, which the proposed

flood-bank will dispose of. At the other end, the ris;
ground at Singaroyeekonda acts as g sufficient protection, and there 18 thus o,nly %i::;:ﬁ
11162 M, pallyit and Somgrazapa]]y§§ tank drainages to dispose of
§§ 163 M. None of ‘these tanks are 'well supplied, and the special
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rrangements for disposal of their surplus water, such as it is, will be readily made. .In ofde;
e to improve the crossing of the Munnaroo river, a diversion

Index Burvey Sheet No. §. of the eanal, on the north side for a mile, has shown itself to
v 160 to %or Munnaroo northern be neceseary. The head of old course of Munnaroo must
diverston, also be closed, in order to afford proper protection to the

iversion line from injury by floods. o .
dive All the old river openings and bars in this reach are tc be securely closed, it being neither
1 : t open.

y or necessary that they should be kept op . ' .
des“i};}e 'ln‘his reach it;y protected nearly throughout on both sides by high snn(? dungs, and WI'H
. ; Elekaroo River, Dot need much banking for isolation, wlnc.h will be sufli-
loh;l;;::amo Hiver to Klekaroo ’ ciently secured by the proposed flood-gates with outlets. .At
. i iversi al wi de, to ensure a better crossing

o river a short diversiont of canal will be made, .
the end fo Mannaroo than herctofore, as in the storm of November 1880, the river
t e 1’5_[9 or Munnaroo southern  4,00910, sensibly widened at the old crossing, 2 furlongs of cs:mal
dive‘:slifm- being carried away. The river course will also be trfuped
¢ ilekaroo} crossing, training
i re & permanent deep channel. At the Lle. g

at the crosming, fo ens ’ banks on both sides of canal are required to keep flood-water

1151 M. . from taking the canal bauk in reverse along the swamps,
as also to close the s@ond or north Elekaroo bar, which it is not at all necessary to keep
o i i i d by flood-gates and outlets, by training >
48. The isolation of this reach is to he ensured by g outlet > y {raining

Elekaroo River to Chippelaroo River, banks to shut off flood, and prevent water 10“15 :
18 wiles. getting bebind the banks along the swamps ; also ylem-
baukments (though of this latter much will not be .neces§ary), an('l agalfu at tl;e .Chxp%e ar(:o

134, 132 river end by a diversion§ 1n.tpe line o canal, in order to

S VI avoid the river bed, along which the navigation is now con-

ious inconvenience and expense.

dude:tagls;:igyapallem,]] the canal cuts through rising ground which ex‘tends seaward .xzealf"ly
| 145 M. up to Ramapatamﬂ. bar, a{ld. thus obviates t-he necessl )}’1 or
149 M. high banks on that sxde: Similarly on west side, from C t;n-
neyapallem southward up to the Chippelaroo rivex:, the high ground extends, s% '}c)hat h'ere lalte::

the canal is naturally protected and requires no high banks. The canal fr((l)m l;311trlxle_) a.gaes "
to Chippelaroo ruus through a depression formmg a salt swamp, pr(?tectle OI;.d (: s:hat by
high sand dunes. This swamp is uuder the m'ﬂuence oiif the Chippe ?roo' lhe_., 80 that & y
training banks from canal running east andf west, “Lt(i) thlt:‘hlgh ground this reach can be pro-

rom all floods without the necessity for much banking. '
mtei‘:znm (‘;lhenneyapallem to Ramapatam on the west _side of cgnal is all ;fm(;idy land with
tanks. Heretofore this section bad but one small opening in b'ank for ont}et of drainage. .
Owing to very heavy rainfall of November 1880f this dra:mage opemn.ghbe.car?;a %qzi;;

d a large breach was the result. In the interest of the cu.ltwfno'rs and of the caval, it s
best ¢ Dk several openings for venting the surplus water in similar cases, converting thes.e
- ;rlm n to masoni)e works, should experience prove this to be essentially necessary. It is
evz;zlsl:d y’cc1>nclose pem):aneml; the Ramapatam bar, as it is not wanted. All drainage of this
y i i i irect inal outlets.

i :he in both directions to the termina . .
ok Tl?:bd:og:o:gl;iversion of the canal here, a short flood-bank will be carried to Chip-
pelarcl);: o:?ver azross the low saddle in ridge up to the rising ground, so as to prevent flood-

i i nk, ,
e gemn‘be;‘l:' : thef b::his reach will be effected in precisely the same way as that of the
49. The Tsoation o i receding reach. Old bars will be closed and training banks
drfi};mflzrng oo Fyderoo River II‘)UII across so as to divert any excess of flood or tide water

i8 wi i i i i iles, Owin
; 11 obviate the necessity for any high banking for some miles, g
to tho ewamps; fhis will obria to the high grouad ouobbth sides, at both Chippelaroo and

"1%2 e i?lll" Chippelaroo. Pvderoo ends, short diversions*¥* of canal will suflice for en-
126 123 suring good and safe crossings. ' .
vir *° vp YT ?t is proposed to close entirely the opening at Eska-
++127 M. pallyt+ and force all drainage by the Pyderoo.

From the Pyderoo S y i very d rather difficult reach for navi-
yd to ELkapall y bemg a ver exposgd al? . \
t1 it “i8 intended to isolate the channel for the entire distance from Pyderoo to the Chlp-
gation,

Pelar;‘:ofz‘;;;kap ally northwards to the Chippelaroo there is very little land drainage to contend

with, and no special work is proposed. N
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50. This reach will be isolated on the same principles as the others, At the Pyd d
* €ro0 en

the i et - :
Pyderoo River to the Pennér River, re. wil be a diversion* which will place the canal

ot oy beyond influence of the swam
oo \ } ps. At Ramatheerth
.1 \17%; r}r)her;al there 18 an old bar very close to canal, a divn'u'o:;[tn ,(;
AN e channel will be made 50 s to retire the lne sufficient]
s }%0 (o110 A strong bank on the sea-side will also be added to i:n t.lj: .
0L ‘ desired security, Except at Kamatheertham there isio e]an;

] drainage of importance to . c
Ramatheertham is so insignificant that it may be }t):ken safely inc;ntt;l;dea:;lth, while that of

The reach is generally through deep cutting; bei
embaunking will suffice. g p culting; being thus protected from floods very little
The flood-gate for south end of this reach will n
: _ L ot be constructed in vi
the following ob‘serva.tlons on the subject of dealing with the delta of t}?: I?e!::?:t;i S
51. Extensive works are propose('i for this section, experience having showv:rit to be
Pennér River reach, 2} miies. essential to train the river to one channel, viz., the southern

defluent which is widest, deepest, and . .
for the object iu view. ) pest, and otherwise best suited

Owing to the effects of the two storms of 1879 in silting up the canal channel
§ 115 M. flelta, f)}')era.!;ions with this view have alggady been u’:cdr:ssrm::
e Erom Dotes | in antlclpa.tlon b'y ca.rryix?g a substantial training embank.

Oo curu§ a ong porth bank of the river crossing north branch with a st
an_d proceeding eastward, skirting the island between the central and southe b o Ehd
this the embankment crosses the central branch and will run on to th 1:111 "Zanes- Afler
ce.ntral and sout}.)ern branches where a village was washed away some Zal:sano e 'tbe
will- also be trained by groynes,'&c., to prevent erosion along its new }l’eft bot’:iz; a::]il iv;tll:er
Ol %‘—: Xew to c.]ea.r away the shoals and islands in southern chaumela
e new diversion || cut is moreover proposed in a di li .
T\ right bunk, fr?llinb end to end of present channel on all th?s porti:zc:vhil:l‘:

will be strongly banked i it wi
Ezzt:e:;;) ;\r:: ;s a protection here ag'aSnst any u);xusual se: ':v:l;: szsrgn:(i:orv;l;ere fl“:xe‘g!] reion
Jine to] ofetba. en ;o ?e west of the island cut, and the flood-gate will be at it.s northe:;er:n:in
The afto w(‘et;mlan xgents will be at a leve! of 4 feet above highest known floods, and 6 f::e'
o wiﬂl: sild b :]ggz: ei:;)]elr, 4?xoce;‘:)‘ttatlcross:ng of riverg, where the top will be ms’lde 10 feetc
pmte;ted’lt‘,g e et sm.r 0 1 as may be réquired by the soil ; also where Decessary
2. This short reach is unavoidable, though i s
Section 1V as per General Abstract. ~ Gungapatam 9 ;pen?:gelzv‘:ﬁcead':na;{ :fo slt:ali)lll); scll):::d ﬂ:;f at h;
(=4 t4 n

left bank,

Pennér River to G t: i .
3 e ungapatam River, this reach made continuous with the next up to Kédg

71y, This is, howe detail ] Up to Kédir.**

108 5 ever, a et?.n of no particular significance. The

7 present crossing looks formidable now, as no lesg than three

] ] bars are open, but as it is only an old estua i
l:l}:e 2{811:::1!);51:0:{)‘;1leﬁv:a:erndu;fng flood, the operations now in hand for train:{:gh:;lil:r:z bt
o T ﬁood-waterct;:io ‘_l)’g hlil}):;sz (:]fnan)’ ilfﬁc;l)lty here. Just now the Peunér disc;::gge:
- . a ini
portlon.wxll' effectnal]y prev.ent this in fuﬁu-!: argho?lrl:lbflz:::rt::::fnzauks proposed for this
for maintaining any opening between the Pennér river and Kéddr, it (':s !;;‘;v‘;g thebnecessity
.H‘_O,'?- the position of Korattdr+t about midwa , whl:rimtbable ?hat
v bar c}mnnel, now used for carrying away the f e(:-de fm 2
few other minor details, ma I.’:;De; Delta enltivation, may be found best, m“: lil::m
however L. , I8y Wilh a Vﬂ.nt‘age be left open for the present. In t} ) e 8
. > provision is made for making the Gungapatam river discharge i ; cstimate
ation previously obtained, and this may stand as a provisional arran eg oy im0 the iuform.
An.y alteration of the design fiere will not in any material wayga;l: ntt.th .
reach will have flood-gates at both ends, and an outlet which may con ot e mate. The
bed of the so-called “Old Penér.” . The embankments will bo sre veniently be placed in the

eastern one, as the coast line is here low, and th ngthened, particularl the
bar will be closed. . > And the channel rather exposed from that side, gonth

53. This reach will have flood-gates at both ends with “ outlets : » except for 2 mil
4 or miles at

Gungupatm River to K6dtr Biver, "0 0 end; the coast line is very high, consequ
9} miles. 4 are wanted on that side. None are, moreove(: e:ef:g- no (:mnt:s
2 “ed n the

’ . west side, so far as risin 1 i
Kédir extends ; but beyond it northward to the Gungapata%n %;vo:: (tih:.n cot\:‘:t:;eligahll):urbood of
| : low and a))
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and here protection is essential. A number of old river bars must be
b are not wanted, in addition to the Gungapatam’drainage bar.
hbourhood of the bars are to be provided with a view to keep flood-

water from getting bebind the banks along the swampy

under wet cultivation,
closed in this reach, whic
Training banks in the neig

101 5 0L " hollows. A diversion* of canal will also be made at south
* VI 1v ] ;
end of this reach, so as to secure a good crossing for the

Kodar river, and confine this drainage in a distinet channel capable of carrying of & maximum
flood. ' . . B

Further experience of the full effects of 1he works undertaken with the object of training

the Pennér river into one channel may as above show the desirability of amalgamating the

d in this and preceding paragraph with, in addition to the end outlets,

two reaches mentione . .
diate points to discharge surplus drainage.

two others at interme : ) . . ..
54. The isolation of this short reach is unavoidable, as the Nalaturt drainage brings in
L ]

a large volume of water, which must be provided for. At the

K6ddr River to N”‘;ts‘“ River,6 miles. | 1’ ond there will be a diversion] in continuation of
that of preceding reach to avoid the drainage which comes

-

t
101 101 from south and enters on the west of thec hannel. Similarly,
12;7 57 at the south end a diversion § is proposed to provide separately
§ vyt 1 _ for the drainage, which now crosses the canal in several

ough the canal doing mischief. At the

places and runs thr
ide to prevent the flood and tide water -

south end a strong bank will be required on the east s
from entering swamp and getting behind the bank. On the east side but slight banking will

be required, as the ground along the coast line is here high. The west side bank, on the con-

trary, requires to be strong in order to effectually keep out land-floods.
55. This reach, which is unavoidably short, is to be isolated by flood-gates- and outlets at
' ) both ends. For three miles from north end the cutting is

Nalatur River to Kundaleroo River, oo through sufficiently high ground, and will not require

54 miles. of much banking. After this up to the Kundaleroo || river,
I v the line is through swamp and backwater, where, to a great
g ?g to 92. extent, heavy banking is required on both sides. A diversion §

along Kistnapatam backwater is also to be made, as this will
be cheaper than to embank both sides through the portion of exposed backwater.

The left border of Kundaleroo river will likewise be embanked at all the low placesup to

the Mootoocoor** high ground, so as to keep that river spill

s 9330 from getting bebind canal along the Kistnapatam swamp on
the west side of canal.
e Kundaleroo river to the Kistnapatamtt high grounds is

This part of reach from th . :
exposed to floods and the swamps on both sides, and will need

tto3 M. i strong banking.
56. This is a well-protected reach, situated in a hollow between high sand ridges. Flood-
ates will isolate it, and an outlet will be constructed for
Index s““s‘fj Sheﬁfﬁ:fh;ver the discharge of the small field drainage. Banks not wanted,
14l‘f:ill‘edn:lmow oo * put it will be essential to fill in certain gaps in saddle of the
ridges, as during the floods of November 1850 these low

portions were overtopped by the flood-water, seriously damaging the capal. .The side field

_drains can be disposed of by pottery-pipes across the berms, .simple cuts in bapk being

sufficient to pass the drainage. Origivally 1t was intended te sluice all these openings, but
after isolating the reach it is thought that no such measures will be necessary. '

A short ‘diversion 11 cut, 64 furlongs long, at the Kundaleroo river end, will be made to

give the canal a conveniently placed mouth in deep water.

Section 11 fgper G"“%‘,;“ Abstract At some places in this reach the cuttings are very deep
Bym Y 1. and sandy, and in such places the canal slopes will be

ltered to 4 to 1, and the banks thrown back. o K . o
* ’ ensive works for its isolation, First, a diversion §§ of canal

57. This reach requires ext a dive
will be made at Sovrnamookee end, which will bave the effect

Soornamookee Biver fo Dogasiz: o keeping the canal away from the river, and of training

patoam B"egé%!:o‘l%- the river to its old bar. Second, a diversion 11} will be formed
i1 %% to % from above the Tupuli drainage along Kéddrpalliem 9 and

q 70 Dugarézpatnam, so as to remove the line from the backwater.

W The only land drainage that has to be disposed of ip this

and this can be readily received into the canal by proper inlet

ion is that of Tupuli o canal
portion 18 53 D ave flood-gates and outlets as usual with all isolated portions.

asrapgements. The reachewill b
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The Soornamookee diversion works are explained in the an
those ;lready zanctioned by Madras Government.
48 rezards the other diversion, it wi it i i
avo?d tllc. backwater. This line will ;'ule I::lglcs:ﬁf oftoK(g:;g:;:.l;l}::x hicpeontil in order to
fishing village, would otherwise be inconvenienced by having ’
sea.  The cutting will here ba deep, but this is unavoidable.
98, Dugarazpatnam to Coromandel is the longest isolated reheh which it has been found

Section 11, aa per General Abstract, ~ POSSible to make in the entire canal, It starts with a

Duogarizpatnam River to O - version * 1
B piiviy er to Coromun- diversion * at the north end to avoid the backwaters of

nexed estimate, which ig among

which, being purely a
g the canal between it? and);he

Yo 68 Dugardzpatnam.+ At south end there will also be a }
24 22 . . . on
T® v flzverszon 1 of 17 miles to avoid the Pulicat lake along ang
X 4; 69 M. lndfeed almos.t through which the existing line is carried, and
g 8 which experience has shown is dangerously exposed. 'i’here

will be flood-gates to isolate i i
each en.d, and two placed intermediately on the east side ; theeécl):si‘:vllit:e ii;oil;n}(:u:)]ets’thone' .
great width of land here between the canal and the sea; large provisions f'ot;' ,dr:' el.ebm .
to be made. On the west side the bank will be made up to full height for 292 millnag:) kave
out the lake floods. With the two diversions and the lake side bank tﬁis reach is :: e_‘;P
a costly one, but under all the circumstances the improvements here proposed will lfes;any
well to repay the outlay. On east side a Jow bank will suffice. ’ 1 be foand
§ 38 M. It x;)ay hlelmi1 tb?p meationed that in the lake diversions the
. present so-called “Tettupet”§ cut wi i ili
59. Virtually this reach will be but 14 miles in t,lf)e lal?d, the ::‘sl;el:;i];daigna;i::;hlz:&
Tnder Survey Sheet No and across the Pulica.t river. A short reach bere is unavoid-
Section I as per General Abesract. able, in order to avoid the backwater along Pulicat, which
Coromandel to Araui River, 3 miles. 1S nll]uc]}: exposed during high wind and proves trou;»lesome
to the boatmen, and in which also i k i
been found both difficult and costly to maintain a channel efﬁcien;l;st:)t:;ll; z:z(l;;ﬁtx:f;il;::
» d.epth. The diversion || here proposed will run frem Pulicat
I 5 to 24 river, along west border, along Pulicaty and Edaman
O 25 M. The nolr]thern arm of Arani river by which spill water no&
enters the channel will be embank i
canal line, and there will be a subsidiary bund higher up the arm es(i Tsr::sr::delsoz:e :-des' -
safe. 'Ib.is arm 1s virtually the spill of the lake at the back of Pulicat and forms a sv(:'ssmg
]?y shutting up this opening, the flood-water will concentrate in the main arm of the Aa e
river and keep the crossing deep, which is the point to be aimed at. The Pulicat back mt:l
is s.hallf)wing up very fast, and it is therefore very desirable to have a distinct channwiaf :
navigation. The reach will have flood-gates, but outlets are not required. Two boat be ins
f(?rmed by simply widening the channel will be formed at Pulicat. The basiu for the fistl‘:Em8
village will be small and sufficient for immediate wants, the other is needed for traff mg
boat building, a Ifzrge number of boat owners and builders being residents at Pylicat e
60. Arani river to Ennore will be a comparatively costly reach, as it will c(.msist of a
Arani River to Ennore Backwater, €% * canal throughout for nearly the whole distance plated
13 miles. ” " beyond reach of backwater along the east border. The
»”» Vi ® v expense here is chiefly eubanced by the compensation which
- - will have to be paid for land and plantations. Parts of th
existing canal along Chintamony 11 and Kéldnji 1 will be utilized, their western side bein;

20 strongly embanked. As the ground alon i

20 ; . g the cost is b
tH 1181 h.lgh, there will be~ no need for a high bank alonogs' tl:: nz‘:
1t A line; the reach will be isolated by flood-gates, and bave

outlets for land drai . : i
on 2lst mile the crossing on west side will be ex:ll):;{l:{zd s‘:;():: ki)m:::l:l‘:yl g ater
The .old bar being closed, no bank will be required on the east side forpthe r rent hoode.
possibly hereafter some special work with this object may be needed. present, thongh
. 61. The work proposed in this reach with a view to the proper isolation of the ehanmel
from the backwater is a diversion 9§ extending fro; E:::::e

Ennizgel;afzv?netirs:‘oee:}g):n? ) River, to the lock at Sbﬂdayankupam" ”» and embankm ts fro
1 miles - the latter place to Madras, with a drainage chanpel ‘:;ong t:;
§§11 to % low swampy gn:ound on the east side. This will provide for

TEA the Madras drainage being led to a point morth of lock
i where it will join diversion line, and be furnished with ;

surplus self-acting sluice on west side. The existing
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Trivettore surplus sluice will be altered, so as to make the shutters more effective. The

. 10M Ennore* end of the diversion channel will have a flood-gate.

' It is not practicable to carry this head of diversion more

to the north, and a stretch of about a mile of open lake will therefore have to be erossed. In

order, moreover, to obtain a direct crossing, the choal now forming aeross lake, from west
border and extending towarde bar, will be cut through.

With a flood-gate at Ennore end, and strong high banke from that place to Madras, there
will be no need to make any alterations to the existing Shadayankupam lock.

A flood-gate is not requisite at the point where the canal enters the Cooum river at
Madras, as the bar of this river is invariably cut through so soon as the water level rises to
3-5 feet above mean sea level,

At the Madras (better known as “ Cochrane’s ”) Basin an extensive wharf will be con-
structed to supersede the present basin, the walls of which have sunk, and the form found in-

“convenient. The improvement of basin here provided for will be limited to the east side for the
present. The form of wharf will consit of a widening of canal by 60 feet for 1,800 feet n
length, 50 feet being allowed for canal. The wharf will be formed by a conerete wall to M. 8. L.,
above which there will be steps of laterite. The basin grounds will be enclosed in with
palisading, and the ground adjoining entirely cleared of native huts, provision being made for
compensating the owners. The existing lime kilns, with the exception of one or two, will not
be touched. To afford the requisite facilities for traffie, roads will be run from the wharf wall
directly across to existing line of road.

The only improvement te be made on the west side is the construction of a short branch
channel to join the basin at the Government lime kilns. This will allow of the shell
boats unloading there instead of at the former shell platforms which have been now sur-
rendered.

The Government grounds on which the lime kilns are placed will also be fenced off from
the canal. The Trivettore and Washermanpett bridges, as they obstruct mnavigation, will
be altered by removing the arches and substituting iron girders to give the requisite head-
way.

These bridges, as also all the others up to the Cooum, save the railway and salt bridges,
will have towpaths constructed under the arches. The South Indian Railway bridge, which
is now a temporary structure for running trains to the Harbour Works, will, if eventually .
made permanent (a point still open for consideration), need to be much enlarged, but no pro-
vision for the work is necessary in this estimate. The Timber Salt Depdt bridge will be
altered, as the centre span is quite obstructed.

At the Shadayankupam lock an embankment will be made eastwards to Trivettore, so
as to afford means of access across the swamp and fields to the toll and lock establish-
ments.
62. The only work required in this reach will be deepening and forming the channel

. , which along all this portion is carried through the river bed
Cooum River, 1 mile. without any special arrangements as far as the north end of
the next reach known as the Junction Canal.
. 83. This reach, better knowa as the Junction Canal, will be closed at the Adyart end by
a lock which is so arranged with double sets of gates facing

Index Survey Sheet No. 2, . . . . .

The Junction and Southern Canal, 11 opposite directions as to afford means for keeping out

1 Zero of mileage as per map. floods whether coming from the Cooum or the Adyar river
ends.

As it ig essential for the health and comfort of Madras so to work its two rivers (the
Cooum and Adyar) that there shall always, if possible, be water in their beds from 2 to 35 feet
above M. S. L., 50 as to keep all offensive mud banks covered with water, it would be nseless
to attempt to do what is necessary by flood-gates alone. The lock at Shadayankupam and the

* other to be constructed permanently at south end of the Junction Canal are both indispensable
with this object. The inconveniently low headway and small waterway of the bridges may at
some future time (should a large traffic spring up) necessitate the alteration of all the bridges,
by raising them and substituting iron girders for the existing arches. The cost of altering the
fourteen bridges involved will not be serious, but under existing circumstances no such change
is urgently required, and wo provision for the work has therefore been made in this estimate,
Some other improvements may also in future be desirable, but towpaths only are immediately
necessary at present, and an item for this is inserted. The Adyar river, the bed of which above
and below the point of crossing of the line of canal has been very much encroached upon by
the silting up of the river margins and the formation of numerous large islands therein,

requires to be considerably improved. It is proposed to effect this by a system of groyning
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b 0

increasing the scour, establish a dee
. p and permanent .
upwards f nt waterway f\ .
been Provil:era1 ;:' xilxllmil:: : gheeamounf' required for cgrryiy:]goztlzetl:::: f or eome distance
m
Canal. 0- 88 A of the general abstract of the eeth::tzr 0fv emgntihh”
. or vouthern

Soction II a9 per Gonera] Abstract. fllld ﬂood-gates at south end

Adyar to Covelong, 15 mi iei y
x ngl ] 5 miles, Ing up the requisite water level ; u n Cana
; ¢ evel in the Adyar, J C
; to T and Cooum river (see 1  this roagh tho
d previous remarks). In thig reach theré

\i “ be a g 0 olan ‘,ﬂ
1 dlve?slon fr m S l

The west bank will be made str
ong. The coast line on the e i
ast being well raised, no hi
N igh bank

will be wanted on that side. O
; . One outlet wi i
on o and dispeed ot et will suffice for thig reach, as there is little land dr;in-

65. This reach is at i
present in every way unsati .
Covelong to Kokkelamoodoo, 16 miles. S%3MP and bac{{wa.l::, |:f:1ct€:£m:i-unnmg 8 it does through
o floods, rendering the navieat; "8 quite a sea during high
A diversion + will be made for its entire len{;th a]l;:(‘:'g;:;m: a::r{) trgublesome.
+ 115 0 81 . a]:(so be employed for clo:iug both end‘: 98 tlm%d.g’ltes will
ron whl, moreover, be constructed for reliving the land i
raade stron but as th Which, however, will not be much, The west "¢ Crainage
1 g but as the ground along the coast is high, the east I; west bank will be
bigh. ! ast Liank of the canal need not be
The Kokkelamoodoo bar does not
10 oK . generally open, but as there wi .
dra.mng:e in this portion of the canal, it is considered essent'erle t:ln be. " otl:.:er relief to
maintained, 1al that this opening shall be

66. A short diversion } line in continuation of vthe prece(iing one is required at th th
e nor

Index Survey Sheet No. end of this reach to join on to the existing ca
Ko de No. §. . o the existing canal. i
°°t;°f§ go falﬂr River, 8 miles. be flood-gates and outlets at both ends og thisareacgher';‘ wﬂl
v to 39. ing banks running from canal eastward will also .be l:c::.

structed with a vi
banks throughout the swampy and low gro:::]ds,a view to keep the flood from getting behind
-A drainage near the Sadras bar wil} be strongly banked on the sea side and the drain
tsaken into the channel; so also with the next dminnge‘gz
e::b‘;dsfkupam& which will be banked across on east side
) and drainage similarly disposed of. A
:;:uth. ml:hnow hbe restored, and will no doubt be kept opetll) by the abovne :::10 3:::“ g
mf:rg:g tor:l\‘leg Pt;l]l;rﬂt;?d-gate at.nd out{;t. The direction of this old eut will be al:eafe‘:is ’::tsl;
ver crossing. ere, contrary to th .
s:u:::flm chan:‘el. of the P4ldr will be closed, ’and nor:iern ou: o(:lnl;e u?:i::;nf;nnérth"ver’ the
lca oked up condition of the bed of the former and the more free and open pass, . dyrenent
tter fa:;or tl.ns arrangetrlent, which in other respects accords with the llc))cal ]f)::t\mgemg down the
A diversion || cut will also behmage ot(;lrough the islands to the south, near the en‘d of w‘)ich
a the flood-gate will be placed. Th i i
Il 39 to yp° observed ‘ P ° e estlmate; it will be
» provides for the flood-gates for right b.
at the end of extension capal, N 5 ank of P‘-ﬂér
67. H extension canal. »l- Nolarge drainages cross ‘the
. Having thus, as far as possible, detailed the method of
0 s treatm
1mprov'eme_nt. of each reach of the ‘;::l P;:(I:’:edi t:ox'mthe
vouth of Mad . northern limit 9 from Madras to the P&l4r river at 47 06t
.o 1as, and to a point when(':e the extension canal into the Merkanam back mﬂ(‘”
General summary of estimates. cpnt.mned, a summary of the beadings of the estimatev;ater clll: ¢
Appendix A, se‘(;;,xon of {;he proposed work, and the amounts of estlf:me:ac
will now be given. From th T ?
that the total outl.ay on the canal contemplated, as well as that 21:::““;::3 :t ll be seen
163,87,100. It is believed that t.hi.s sum will be found sufficient for alsl' foqui:m é :smz::ts to
1t is even quite possible savings may be effected !ll) ’ th thl':
stitution: .of artificial stone composed of Porf;hu{d :e >
ite. and eith L concrete in the quoins and floors of the flood-gates f ment
granite, an . either of indigenous teak, or by employing Jarrah wood fro gaves. ?r cat
ﬂpod-gafes, instead of the more expensive Burma teak, m Austaalia in the

§87
I

9 193 miles.

. Sabstitution in certain items of es-
timate propased. .
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68. The distribution of the whole outlay—past, present -

Total ?tlay é?!tge work. and future—will be seen from Appendix B, and divides itself
PpeRdi= = paturally into three distinct petiods, viz.:—
R
(1) Outlay from the commencement of the work to the last famine 5,419,078
(2) OQutlay during the famine, ie., from Qctober 1876 to 31st March
. . . . ' - . . . . . 21,93,854
{8) Subsequent outlay, viz.:== R
(2) From April 1879 to 81st Mavch 1882 . . . . 3,44253
(8) Probable in eurrent year . . . . . . . 1,54,300
{c) From end of the current official year . . . . 81,45,615

36,44,168

Torar . 63,87,100

er'(1), (2), and (3) () have been supplied by the Examiner, Public

have been finally ccepted as correct by the Accountant.Geuveral,

long the canal is pretty coustant in its character, a surface layer of sand,

) and light loam with denser clayey strata underlying it. No

Soilin foundations of masoury works. borings were fournd necessary, and in the construction of the

d-gates grilles of timber with sheeting piles have been provided for with
erincumbent pressure over the subsoil.

hich the rates have been based are those obtained from the actual
o construction of works along the canal in the neighbourhood,
Data for rates allowed in estimates. g o Beiont margin has been allowed to accommodate them to
ent of charge as unforeseen circumstances may entail,

has shown a tendency to increase in the successive years,
during which registers have been systematically maintained.
oives the abstract of the traffic inwards to and out-

Particular; of trafiic. Appeﬂdix Cg
Appendix C. : H 1
wards from the terminal station at Madras for the successive

¢ from lst July 1878 to 30th June 1852. In the year 1879 the tonnage arriving at
ed to 185,491 tons, and the departures amounted to 49,133 tons
1681 the figures were 241,207 and 208,630 tons respectively.

he current year shows a considerable falling off owing to the long-
far reduced the depth of water in the back-

The figures given und
Works Accounts, and
69. The soil all a

foundations of the floo
a view to distribute the sup N

70. The data upon W

such moderate increm
71. The traffic on the canal

half-year
the Madras Basin amount

during that period. For
The first half of t .
continued drought during that period having so
waters through which the canal passes as to cl
the smallest description of boats.
Of the commodities carried o

which come firewood, food-grains,
articles into Madras amouu

nse them for over two months against any but

ver the canal, the largest and most important is salt ; after
and shells (for burning lime) in order of their importance.
ted in 1881 to 83,301, 5,46,54 22,020, and 21,971
Numbers of boats with passengers and goods now find their way from Coca-
as also other intermediate places to Madras; and it caun scarcely be
£ the completion works of the Goddvari and Kistna Delta
ment of India, adding greatly to the existing irrigated
o grain, &c., must greatly increase; and in the event of famine occurring, the
tion with the Northern Delta Works would be of incalculable
so be erelong looked forward to owing to proposed reductions
of tolls and simplification of license fees. The mode of tlzavelliug by boats ?s decidedly
alar with the natives, and efforts of this character.cannot fail t_o produce .beneﬁmal results.
With the opening, moreover, of the Singarem coal-fields in the Nizam’s Domiunions,

about 80 miles north-west of Bezvada, a traffic in carrying coal down for the use of the Madras
improbably spring up. The fact of the canal as a high-

and South Indian Railways may I'mt t
way will be thus still further established, as throngl‘l no oth‘er voute could these coal-fields be

ed o economically as by means of the canal.
tapp In the Proceedings, Madras Government, No. 450, dated 21st November 186X, reports
on the traffic on the Goddvari, Kistna and East Coast Canals gave full details regarding the

working of the boats plying on those canals. The conditions then obtaining have not in any

degree altered, and the rates charged for goods have l.mt .materia]]y decreased. These
great deg ’ the Government of India in G. O. No. 3652 of 21st

ings were communicated to
Prooeeling then made by Colonel Anderson, the Chief Engineer for

November 1868. The suggestions : .
Icrigation, that a scheme of a coast canal be taken up in earnest, met with the approval of the

Madras Government, and is now an accomplished fact.

"The import of these
tons respectively.

nada and Dowlaishweram,
doubted that on the execution 0

schemes lately sanctioned by the Govern

area, the traffic i !
value of such {hrough communica

penefit.  Further impetus may al

»
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72. In Appendix D is shown the number, tonnage, and description of boats which ply

Deseription of boats plying on the 0P the canal, Amongst the class that are built specially for
canal, o cargo, the largest number are of 20 tons burden, whilst the

Appendix D. tonnage of the class which carries 28 and 29 tons respect.
ively gives the largest ageregate recults. The whole of the eargo boats work out to an
average of 161 tons, which is a convenient size both for being handled with cace and of a
draught better smted to the varying depths of water in the several

reaches of the present
canal. The laroost boats are used for ¢

onveying firewood from the plantations within 4%
miles north of Madras, as they afford stowage to compeusate for the lizht nature of the treight
carried by them. Of covered cargo and passenger boats, the most numerous are those of 4
and 5 tons respectively, commonly called top * boats, and the total number of these works
out to an average capacity of 6 tons for each. The deck and dinghy boats are the description
used most generally in the Northern Circars, and which, plying on the Goddvari and Kistng
Caunals, have taken out licenses for the Buckingham Canal as well. .
Appendix E contains the text of the rules for navigation now in force on the canal, which
were approved and sanctioned by the Madras Government
in their Proceedings, No. 1801-A. W. of 8th July 1879.
These rules differ in several respects from those obtaining on the Kistna and Goddvari
There is no apparent reason why this difference should exist; the Madras Government haye
therefore ordered a Committee to convene and take into consideration the advisability of
establishing an uniform set of rules for the whole of the coast canal license system, and aholish-
ing most of the tolls. This, however, will not do away altogether with the tol] establishinents
now maintained, as particulars of traffic will have still to be recorded for each section of the
canal as is done at present. As there will be no money collections this work can in future
be carried out by a clerk and one peon on R15 and R6 per mensem, .
73. The fluctuations of the tides were registered at thirty-eight. stations along the canal
during the years 1879, 1580, 1881, and 1882, but these were
necessarily of only value during the period when the several
hars were open along the coast. The recorded readings during the times when the rivers were in
flood, and again when some of the bars were open, whilst others were closed, gave very conflict-
ing results, and have proved of doubtful value in determining the nature of the works to be
carried out for the improvement of the canal. The M. S. L. was the datum to which it was
at first proposed to refer all bed levels of different sections of the canal, and the cills of the
masonry works along them. The M, S. L. in use in this Presidency was, till recently, that
established by the late Colonel De Havil]and, of the Madras Engineers, and referred to a
bench-mark stone placed by him some forty years ago on a marble slab in the Fort wall near
the north gate at Madras, The tidal observations carried out in the Great Trigonometrical
Survey of India have, however, proved De Havilland’s bench-mark to be very nearly 1 foot
below its true value.
In a canal running along the coast line, however, and only here and there connected with
Limiting levels for determining im- the sea, as is the case with «the Buckingham Canal, it has
provements to cunal. appeared necessary to work between two limiting levels, ¢22.,
that of the highest storm wave level as yet rgcorded for the determination of the heightg to
which the bank of the canal should be raised, and the lowest recorded tide level for the depth
to which the bed of each reach should be excavated. The former level was deduced from the
cyclone of November 1880, when the canal suffered severe damages from the irruption of the
“sea; and the latter levels, owing to the peculiar circumstances of each reach of the canal, were
taken from the tide gauge readings. To simplify the calculations of quantities in the esti-
mates, average lowest recorded tide levels were struck for each reach, and the longitudinal and
cross sections drawn out accordingly, a slightly give-and-take arrangement being thus followed,
Below this average L. R. tide level the canal bed has been calculated to 3 feet, and it is at
this depth that it should always be maintained.
7+. Of those sections of the canal where connection with the sea is liable to be tem-
Peculiar circumstances of certain  porarily suspended by the closure of the bars, the most not-
reaches in the camal. . able are the reaches between Madras and Kundelaira, 90th
mile N.). In this leugth exist large bars at Ennore (11th mile), Pulicat (26th mile),
Dugarizpatnam (69th mile), and Kottapatam (80th mile). The opening of these bars, how-
ever, is due chiefly to the fact that large back-waters within the coast line receive upland
drainage until they accumulate to a level at which they oyertop and clear away the bars formed
by the surf. As there are no defined channels out to sea thr«mgh these bars, it has been found
mpossible to keep them open when, with the setting in of the south-west monsoon, the wingd

Appendix E.

Canals,

Registration of tides.

{
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and littoral current turn northwards up the Bay ~()f Bengal. With ﬂEelcloliure :f the rs\v;:,;
bars, and the setting in of the hot weather, evaporation over the areasl.o ‘ f)ac ~]wa- ;‘sl‘d goe "
apace without any compensating indranght from the ocean, or supplies from o'cla rzmag i
and the water leve! in long sections of the canal g;‘ndu&“y diminishes, as was evidenced more

articuli i yrecent than 1n probably any other year. ‘ . '
P‘”t‘;‘g.‘"’ﬁléi tl}::el]{-waters may, tlI:ercforey; be looked upon as huge. evaporating busms during a

Necessitating reclamation  of the  timp of the year when the canal is cu.b off from all its sources
back.waters with which they are cone of supply, and as such should be avoided. ' |
nccwd"l‘be reclamation of the back-waters in the interests of the canal, then, is a subject of vm?l
i tance, but in doing so the fact must not be overlooked, tlfat a certain storage area is
ey & eive wate:at hieh tides from the sea in order to muintain the scouring action
necislf:r{)'fros rfl(:xring the ebb. cBut on the other hand, as in the case of the Pulicat lake, where
on :

Instance of the Pulicat Lake. the area to be covered amounts to 178 square miles, and of

> which one half at least is covered by high tides during the time the Pulicat bar is open to u

depth of something under 2} feet of water, the width of the bars during this period being
D

under 100 vards, it may be taken for granted that from the month of March, when the bars

begin to show signs of closing, down to September, wl'\en the lowest thul.varzablout;]s resai};:gé
the indraught through the bars is not commensurate with loss by evg‘lpma,ftlo.rz1 lromt ed :S ace
of the backwaters, and that, owing to their 'greaf area, the Siz':es?}c{n 0 mt;a: ;‘;'at;i Séo s not
influence the remoter parts before the ebb sets in, There are thus .ulgg areas hese buck-
hich after a certain time of the year draw upon the canal for their su!pyd‘ ke E
::ct:r:vit‘;: the evaporation from their surfaces, and th(la wz:‘ter le\.relt n;ustl nelcejls‘a;:gre l::g:; )
i ain | i sea, or by the receipt of upland dranag .
e tge ]:1“‘;'5 Oxl-)eccrll:n‘f:;;xy}t;e:I‘I?l:ael‘)‘lienlzf.\:sheof ;;11 ba);kwaters }; therefore necessary within
Pro;])os.ed m)eenhod of reclamation. certain limits, sy, to ]anfls n‘ot covered th', h;egh tldelsdtoba
o denth than 2 feet. Were this doue, the drzufla.ge falling into the bacl\wa‘ rs could be
R ithin those embankments, and, as it 1s presumed that the water \\fl“ be charged
P(?‘mded up'w:ft m the uplands, they may be allowed to deposit the little held in suspension,
with much Sl]ti ror(rllt “;‘0‘5 loff t,lll'ou-;rlx regulating weirs at ebb-tides to increase the action on
and then bel;ﬂ O“;eutt:rs opening tm;ards the hackwaters, no salt wat(?r need be :f,llowed on to
e h 4 S)laimed w}')hich r‘,Vould increase enormously in value owing to their proximity
the lands b8 rgc ventu;lly by their sale, recompense all expenditure incurred on them.
to the candl s o 11 cco,unts desirable, therefore, in the interests of the canal, to perma-
T s o ad ? n the nently establish a series of open bars along the coast, and as
1 s dortelt B the only way this desideratum can be attained is by the eon(;
- i frequent periods, both as regards all uplan
centrated OUtﬂ.OW“ﬂ;LO:%})(']:ldjflltnl?g\vc}:li:?:; T:l ebl} tide, pand as this can only be effected by
wuters. avd of a : £ tracts of backwater which have up to the present servefl no other
exensive redamu'mo'n X ather than conserve the energy of tidal action, the regulation (?f the
e o d must lead to the conversion of hitherto useless, if not

Resultant ben

purpose th :
canal in the mauuer now propose

5 1 aluable cultivated areas. - |
unhe?l}ltxhy’ sa\:{j;slp;ll::orevcllaimed may, if desired, be taken over by the Forest Conservancy
ese ar

i i : ces. The practicability of this has already
Departm('?u't folr t,l:le gr(:\':?u;fd t::lirealr{aol:i f;siluttz along the l::ourse of the canal, and ?estimony
been sufficiently 'l‘etmu Es the scheme in Proceedings of the Board of Revenue, No. 839, dated
is borue to the }1t1 l {10, the inward traffic in firewood in the Nellore District (through wh‘lch
ot T lw"Uele'les of its course) is ascribed to the “facilities afforded l_)y the im-
the caval runs for i); n\:}n.yham Caual” during the year 1878-79. From the mfom.xatlon'
provement of the luc ‘ Df South Arcot District again, it would appear th:f.t large tracts of
furnished by the 'CO] o 0l- ted up with casuarina and other fuel trees, which he is confident
waste land reman to be l'prisI:: as the benefits afforded by the canal as a cheap means of

dvate et

will‘be ke b};)o? 1:-:2;;5; en’l‘he effect of opening up the canal to Mzirkana.m and south-
carr(llage com(: ,t:plated will be to raise the local price of fugl by at least 25 or 30 per cent,,
wards, as conte ’

. the coudition of the villagers along the coast. It wou.ld be desiraple if the
e et lmpm-‘l;e ]ow estimated for could be completed within thfe next six years, which would
e '(t’fttheuw:\lze:q:e -nll;)tment of 5 lakhs of rupees per annum distributed as follows : —
necessitate a age ¢

6 lakhs in 1886-87.
8 lakhs in 1583 84, 10 18%7-88.
5 do. in 18-4-83. 6 do. 1

do. in 1-85-86 6 do. in 1888.89.
D e mmount allotte 3 the canal during the last two official years
allotted for new works on
The averaze amount a

has béen R1,85,000 only. R. R. E. DRAKE-BROCKMAN, Mujor, R.Z.,
Ezecutive Engineer, Buckingham Canal UDivision.
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APPENDIX A,

end Generasl Abstract

Numbor om [ndex Map :
Eetimate,

13
14
15

16

DT OB N

10
11

12
13

14
15
16
*17
18

Bheet Number of Index

#  Siding basins

o

Map.

Description of Work,

i detatl from bime to teme by the

Position,

NosTHERY CANAL.
| Seetion I—From St. Mary’s Bridge
I at Madras to Pulicat,
¢ Ivprovements and ulterations to Salt
i Kotar Bridge.
Improvements to the basin at Ma.
dras.
Improvements to canal from basin
to Shadayankupam Lock.
Improvements and alterations to
Washermanpett Bridge.
Do. do. to Trivettur
Bridge.
Toll Office and estabiishment sheds
at Shadagankupam Lock.
Diversion to canal from Shadeyan-
kupam Lock to Ennore.
Flood-gate south bank of Ennore
Backwater.
Do. north bank of do. .
Second-class Rest-house at Ennore .
Diversion and improvements to canal
from Ennore to Pulicat.
at Pulidivakkam,
Kattupally, Kalanjee, and Karan-
galee,
Flood-gates south bank of Arni
River.
Do. north bank of  do. .
Two siding basins at Pulicat

Flood-gate at the Pulicat lake end .

Add Items of General Abstract Es- |
tima_te, Nos..65, 68 and 78. '

Section II.—From Pulicat to Dur-
gardzpatnam.
First-class Rest-house at Coromandel
Diversion t canal from Coroman-
del to Tettupett.
Flood-gate at Coromandel end
Siding basin as Coromandel |
Outlet at do. . . .
Improvements to canal, 86 miles 2
furlongs to 38 miles.
Siding basin at Tettupet . .
Diversion to canal from Tettupet to
Jonaghipolliem, 38 miles to 43
miles § furlongs.
Two siding basins at Chemigaripol-
liem and Jonaghipolliem,
Second-class Rest-house at Jonaghi-
polliem. '
Improvements to canal, 44 miles to
65 miles § furlongs.
One siding basin at Cusbah | .
Toll Otfice and Establishment sheds
at Royadoruvu.
Second-class Rest-house at Roya-
doruvu. .
Two_siding basins at Royadoruva
and Pambali. .
Diversion to canal, 65 miles 5 fur-
longs to 67 miles 2 furlongs.
Outlet at 67 miles 2 furlongs .

Flood-gate south bank of Dugaréz-
patnam river,

Add Ttems of General Abstract|
Estimate, Nos. 65, 68, 69 and 73.

!

1
J

i 1st mile .
; 2nd ,, . . |‘
'20d to Tth mile
. 3rd mile.

t

]

|

3

t

" 5th mile . k

{

c7th mile 3rd fur.’

long, !

i 7th mile 3rd fur.,

long to 11th wmile, |
11th mile .

12th ,, .

13th . i
12th to 25th mile !
6th furlong.

15th, 17th, 19¢h
and 22nd miles.

23rd mile 6th fur.
long.

24th mile

25th ,,

25th mile 6th far-
long.

27th mile .
26th to 28th mile.

26th mile

27th ,, .

27th |, . .
86th to 88th mile.

38th mile . .
38th to 43rd mile.

42nd and 44th mile.
44th ‘mile .

44th to 65th mile.

46th mile
59th ,,

69th ,, .
58th and 64th miles,
65th to 67th mile.
67th mile 2nd fur-
long.

Do. Do.

|
|

i
i
'
i

T }'*,
o 2%
e
ELE
Reference to Report. 5-53 i
i5:% |
m=Tw s
gexi
— —_— =
R ,
!
. Paragraph 61 . : 13,000 .
' Do, &1 ° 1 95,645
Do. 61 . ; 19,775 ‘
Do. 61 .| 7000
Do. 61 L 7,090
Do. 39(11;.0 759
i .
Do. 61 .| 40950
Do. 61 . 19,380
Do. 60 . 19,380
Do. 39(11). 5715
I’nggrapbs 59 aud | 1,438,360
[’an;grapbs 59 and 4,640
39 (9). e
Paragraph 60 . 16,650
Do. 59 . 16,650
Paragraphs 59 and 2,685
39 (9).
Paragraph 59 . 16,650
4,830,769
" ¢ 3,653
Parograph 39 (11). 3,160
Do. 58 . 99,000
Do. 58 . 16,650
Do. 39(9) . 510
Do, B8 . 3,950
Do. 58 . 7,350
Do. 39(9) . R385
Do. 88 . 70,000
Do. 39 (?) . 1,085
Do.  39(11). 5,715
Do. 358 .} 1,356,765
Do. 39(9) . 395
Do.  39(11). 868
Do. 89 (1). 5,715
Do. 39(9) . 1,320
Do. 58 20,430
Do. 88 3,660
Do. 38 19,030
3,985,208
. 2,868,500

of the Bucb'nybam Canal as samstioned
Madras Government.

|

Total for each Baetlon, |

i

-]

434,412

g
6»58.798

o

|
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Estimate ,

Numberotv ndex Map
" oand

i

Summary of Estimates for improving reackes of Buckingham Canal, §&e¢.—contd.

8heet Number of Iudex |

Map.

Devcription of Work.

[

- XN T T I )

11
12
13
14
15
16
17
18

7Y - SN 1 [~ XK w [ ] [ ond

-
B kB = 2

—
o

16
17

NORTHEEN CANAL-—contd.
Section ITT.—=From Dugardzpat-
nam to Kistnapalan
Diversion to canal, 67 miles 2 fur-
longs to 72 miles 2 furlongs.
Flood-gate north bank of Dugsardz-

patnam river.
Outlet at 67 miles 3 furlongs.
Sceond-class Rest-house at Duga-,
rizpatnam.”

2 " Flocd-gate north bank of Kundaleru
©

ftoresand office at Dugardzpatnam
. Siding basin at .QO. .
; Deo. at Thupili .
! Qutlet at 71 miles 6 furlougs

Tmprovements to canal, 72 miles 2 |
furlongs to 75 miles 3 furlongs.
Soornamookee diversion and flood- .

banks.
Outlet at 76 miles 5 furlongs

Flood-gate south bank of Soorna-
nookee river.
' Do. north bank of do. .

Improvements to canal, 77 miles 1
furlong to 89 miles ¥ furlolwg.

Second-class Rest-house at Siddava-

m.

Tz;o siding basins at Siddavaram
and Kanoopur. .

Diversion to canal, 89 miles § fur-
long to 89 miles 7 furlongs,

Qutlet at 89 wiles 6 furlongs

Flaod-gate south bank of Kundaleru
river.

2ad Ttems of General Abstract Es-
timate Nos. 65, 68 and 73,

. Section IV.—From Kistnapatam
| “ to Pennér River.

| Tiver.

| Improvements to cann
‘ furlongs to 92 miles.
| Outlet at 90 miles 6 furlongs

1, 90 miles 6

- . des ) _
Siding basin at 91 mi )

! Bridge at Kistnapatam road grossu:f

| First cluss Rest-house at Kistnap
tam.

! Diversion to canal,
miles 4 furlongs.

| Siding basin at Klstnapat-gr; es 4

i Improvements to caual, 93 w
furlongs to 95 miles 6 furlongs.

| Outlet at 95 miles 4 furlongs

92 miles to 93

| Flood-gate south bank of Nalatur

. river. )
Improvements to canal, 95 miles 6
i farlongs to 97 miles 2 furlo’"ﬁ; ]
! Flood-gate north bank of Nalatu
. river.

' Outlet at 95 milce, 69fur)ongs
iversion to canal,
Dll:;gt: to 97 miles 7 furlongs, and

new cut to drainage channel.
Iinprovements to cana
l;')l?rlongs 10 101 miles 1 furlong.
Divergion to canal, 1¢ P
long to 101 uulqs‘b lrl’;l
cutting drninnge channel.
‘Qutlet nt 101 miles 3 furlongs

river.

7 miles £ fur-
1, 97 miles 7

101 miles 1 fur-
ongs, and

Flood-gate south bank of Kodir

225 £
w S
2ad 2
Position. Reference to Report, §'§‘§ P g
EEdf | £
2gzf | I
< 3
e - -
67th to 72nd mile. | Paragraph 67 55,570
67th mile 8rd fur- Do. 57 . 19,030
1 .
Ongo. Do. Do. 57 . 3,660
69th mile Do. 39 (11). 5715
9th ,, . . Do. . 2,340
ggtﬁ . ) Do. 39 (9). 1,090
72nd mile . Do, . 590
71st mile 6th fur- Do. &7 . 3,660
long.
72nd to 75th mmile. Do. 57 17,200
76th to 77th Do. &7 . 36,700
76th mile 5th fur- Do. 5% 8,450
long.
77th mile Do. 57 20,880
77th ,,  1st fur. Do. 56 20,880
long. 200
77th to 89th mile. Do. 56 24,
79th mile Do. 39 (11). 5,716
79th and 81st mile, Do. 39 (9). 1,270
89th mile . Do.- 56 8,400
89th mile 6th fur- Do. 56 8,450
9(;31;1%;1ile» Do. 66 18,040
251,840 |
2,88,409
""" — | 540,249
91st mile Paragraph 55 18,380
90th to 92nd mile. Do. &'15 6,100
90th mile 6th fur- Do. 55 3,450
long.
i Do. 39 (9). 1,480
g?:t mile Do. 39(i0).| 10,250
93rd mile Po. 39(11).| 6680
92nd to 93rd mile. Do. 85 13,680
i Do. 39 (9). 635
93rd mile . . I
93:&1 to 95th mile. l)o. 55 . 7,030
g5th mile 4th fur- Do. 55 3,485
Dot do. Do. 55 .| 18550
95th to 97th mile. Do. 54 11,930
95th mile 6tb fur- Do. 64 18,550
‘{iﬁ,g' Do. Do. 54 . g,ggg
97th mile Do. 54 . X
97th to 101st mile. Do. 54 . 4,350
00
| 1015t mile to 6th Do. 54 . 7.8
farlovg. Do. 54 .| 8590
101st mile 3rd fur- ‘
lDo:g. do. Do. 55 .| 15540




THE BUCKINGH A CANAL. THE BUCKINGHAM CANAL,

M

Summary of Estimates for improving reaches of Buckingham Canal, $e~—contd. v Summary of Estiiates for improving reackes of Buckingham Canal, §e.—contd.
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2420 23 | . D Eaxf : S <Lk
. ——— R € - L — —
' NORTHERN CANAL—contd. , K " ‘ ! NorTHERN CANAL—conid. R R
Section IV.—From Kistnapatam to | Section V.—From Pennér 'Rult.?r to
: Pennér Ricer—contd. o tailof Comman{ur Canal in Kistna !
. ! istrict—contd, J
Flrr’::):il:gate north bank of Kodur ltllgls)tgmlle 4th fur. | Paragraph 53 . 15,540 o5 | : '1‘»1\?;‘5:;1&5:::11(32 miles 6 furlongs | 132nd mile 6th fur- 6,090
. . = | L lon Paragraph 48 .
i : ‘ ‘ -8 grap
.. ¢ Outlet at 101 miles 4 furlongs .| Do. do *Do. 53 3.590 i : l5 33,100
| SRl Nt . 3,5¢ o 7 b 134t} 150th mal Do. 48 . s
e Imy;-ovemeuts to cun;ﬂ, 1(f11 ;mles 101st to 111th mile Do. 53 29 350 . 96 ‘ : I;;er(()’:’le::?;tt; ;8 52;1021,51:“4;&111{;: 3 ' 134th to mile
i longs to 111 miles 3 furlongs ’ wriongs 1o 10T, ' i
fn(;lgof[:irinngs. ml‘ > o rariong 27 | i Siding basin at Tumulapenta . l?l’glt]};.m‘le 2ud fur- | Do. 39(9) . 900
Toil I?mlve and Establishnent sheds | 108rd mile ) Do. 390y, 1,400 28 l{ | Second-class Rest-house at Tumula- | Do do. .| Do. 39 (11). 5,715
a odur. bt e §
. . : nta.
Outlet at 107 miles 3 furlongs * 1?70) mile 3rd fur- Do. 53 . 3,590 29 | Sir()l(i:glbusin at Chenugaripolliem . ! 145th mile . .| Do. 89 (9) . gégg
) 3 ong. T st elnss ‘tion bung t | 149th mile 2nd fur. | Do, 39 (11). "
Do. at 108 wiles § furlongs . | 108th mile 5th fur. Do. 53 o 3,510 30, b;E;tl;’};.‘;qll::speu)tm bungalow » i long. !
long. R L Oy S ats [ Do. do. .| Do. 39 .1 2340
Siding basin at Mypaud . .| 110tk mile . . Do. 39 (9).! 1,075 :; B ?fl'l“()“}::l sgg‘e 22 Ram:(;]giltam U Do, do. 1 Do, 39 N 1,300
Store and office at do. . . 1ot o, . Do.  39(11). 2.340 43 | Siding basin at do. .| Do. do. .1 Do. 39(9) . 2,590
Outlet at 111 miles 3 furlongs . l}lth mile 3rd fur- Do. 53 . 3,51u 31 Two outlets at 150 miles & furlongs | 150th mile 5th fur-| Do. 48 . 5,640
ong. [ | long,
o | Flood-gate south bank of Gunga- llllth mile 4th fur. | Do. 53 20,500 35 : " Flood.gate south bank of Elekeru Do, do. .| . Do. 48 . 18,720
patam river. . ong, ! b L i
Lmprovements to eanal, 111 miles | 111th to 114th mile ! Do. 52 . 12,980 46 I’”‘”"(’;"'e”wntc to canal, 151 miles to | 151st to 159th mile | Do, 4 . 21,530
5 furlongs to 114 miles 2 furlongs. ( ' 36 . 111:9 vene 7Afu|-l<>n<rs.‘ | )
F]oot:i.gat.e north bank of Gunga- llllth mile 5th fur- Do. 52 20,500 a7 ; Fl(:)d—g'ltcl' north b:mk of Elekeru ! 151st mile . ? Do. N 13,720
patam river. R ong. ! e, k
«+ |Outletat 118 miles 2 furlongs .| 113¢th wile 2nd fur-' Do, 52 . 3,510 a8 | Outtat 151 miles . . L118lst . . .| Do. 47 .| 2,820
| long. “ 39 . | Two siding basius at Chackicherla | 154th and  159th | De. 39(9) . 1310
I"l(_x)d-gate south bank of Pennér | 114th wile N Do. 52 . 20,500 P and Karedu. | miles. .
river. | S 40 | .. | Manneru sonthern diversion . A 159t}| to 1160t111 ¥1ile {))o. 3; . g,gg’(l)
: 3,03,270) iles 7 furl . 1 17.9th wile 7th fur- 0. . s
Add ‘ Ttems of General Abstract : . ‘ 3,“9'.}‘:” 41 RS Outlet at 159 miles 7 furlongs lous. 1
Estimate, Nos. 63, 65 aud 73. ! — 12568 42 : ... | Flood-gate south bank of Manneru | 160th mile . -{ Do. - 47 . '--‘2,,0"2-40
: j ' i . river. '
Section V.- From Pennér River to i . “Aannoru right flood bank . Do. 46 . 2,118
tail of Commamur Canal in Kistna{ ‘ :i o Mdn]‘;f)l.u :Et. 00:11»? ! . 1 1 160th ,, . Po. 46 . 6,525
Distriet. | 45 . Do. north diversion . . l 160th mile to 160th | Do. 46 . 6,260
1 .. |Peonérdiversion. . . ./114thto117th mile Paragraph 51 . l 69,300 S { mile 6th furlong. 90.240
2 ... |Flood-gate north bank of Pennér | 114th mile 1th fur. | Do, 51 . l 20,500 46 . Fload-gate north bunk of Manneru ‘ 160th wile . .1 Do. 46 . 20,
river. long, ! . o 1 e i
3 Training and eross bank of Pennér| Do, do. . Do. 51 68,690 o Orxll‘]‘c;‘ut 160 miles . ) '160th ,, . .| Do. 46 . 2,993
river, | 48 & ' Improvements to canal, 160 miles 6 : 160th to 168th mile | Do, 45 . 31,66
4 Se'zcond-class Rest-house at Pennér | 115th mile . . Do. 39 (11) L 5715 ! | rurlongs to 168 miles 2 furlongs. . 5716
island. . i : 49 ' .. ! Second-class Rest-house at Oolla- | 163rd mile . .1 Do. 39(11). s
6 «» | Outlet at 116 miles 7 furlongs . 1 116th mile 7th fur- | Do. 51 . 3,510 P pollicm, ‘ 115
’ i long. | ‘ 50 . ... ' Siding basin at Oollapolliem . Jliesed .| Do. 39(9) . L :
6 Improvements to canal, 116 miles 7 | 116th to 119th mile i Do. 50 11,145 a1 . Qutlet at 164 miles 5 furlongs . 164th mile 5th fur-, Do. 45 . 3,05
furlougs to 119 miles 8 furlongs. ! 5 i < | long. 5
7 | ... | Ramatheettham diversion, 119 miles | 119th to 120th mile | Do. 50 2 o | o . . i 16Gth mile . .| Do. 39(9) . 61
8 s(;furllongs to ‘1;20 milﬁs ltfl;nlong. : i 230 3% . t ?)luléregt x}\):?gﬂafngisl:ala . . A lf;Nth wooo- -1 Do. 45 ' 13,3245)
iding basin at Rawatheertham . [ 120th mile . . Do. 39(9) .’ 90 D rate s t Paleru, 168th , . .1 Do. 45 . )y
91 " | Outlet at 120 miles X - 20th o ! T 50( ) l*:ﬂ)g : LRI | PL(;(‘:(:‘-‘,..ML south bank at Palen ) )
10 . | Improvements to canal, 120 miles 1 | 120th to 122nd mile | Do. 50 ) 20'&,0 ' . - - k .1 167th to 168th mile | Do. 46 . 6,13
t"urlo.ng to 122 miles 6} furlongs. . ! ' ga | | ;)tll;{i‘;slgfhctu?(;(;:zl bi?r?provcments to | 168tk to 169th mile | Do. 45 . 14,100
11 Dluvemon tlozgam}}. 1252fm|}es 61 fur- | 122nd to 123rd mile f Do. 50 14,030 - b } E canal, 168 miles 2 furlongs to 169 |
i ongs to miles § turlongs. | ) e , forlones |
12 | Two outlets at 123 miles 5 furlongs | 123rd mile 5thand | Do. 50 6.500 ¢ 57 | | pf:ﬁ;ﬁénxﬁfﬂ bank of Paleru:165thmile 2nd fur-| Do. 45 .| 18,440
aud 122 miles 6 furl ngs. 6th furlong. | ‘ I hiver I long.
13| ... |Flood-gate south bank of Pyderu I?iird mile 5th fur- Do. 50 - 19069 58 { Flood-gate south bank of Moosee | 169th mile 3rd fur- | Do. 4 .| 18840
river. ong. ! 1 ; i long.
14 Diversion to cannl, 128 miles 6 fur- | 123rd mile to 126t ' Do. 49 . | | river. _ X 1 D do. .1 - Do. 45 . 18,440
longs to 126 miles 7 furlongs. mile, i : 45,900 ; 59 | ‘I l‘k')(‘.::};gﬂte north bank of Moosee f 0.
15 Flood-gate vorth bank of Pyderu | 123rd mile 6th fur- - Do. 49 . 19,060 . 60 : ‘ Ol;lltleE. at 169 miles 3 furlongs . l Do, do. .| Do. 45 ' 8,055
river. i Joug. | 61 | | Moosee left flond bauk and Enagalur| 172nd wile . .| Do. 45 . 14,960
16 | ... [Improvements to canal, 126 miles| 126th to 131st mile! Do, 49 25800 . ! liversion to Moosee.
7 furlongs to 181 miles 7 furlongs. o | | mprovements to canal, 169 miles 3 169th to 177th mile [+ Do. 44 .| 15,800
17 Siding basin at Iskapalle . . | 128¢h mile . . Do.  39(9) . ' 1,160 62 l mp ct '17- m'les’ !
18 Flood-gate south bank of Iskapalle | 128th , . ) Do. 19,080 i furlongs to 177 miles. | 172nd mile . 1 Do. 39 (9). 2,135
river. 9.080 - 63 | ... ' Siding busin at Manneru . - 1’_3ﬂd ! Do 39 (10) 10.250
. ! ! N . . v . . ) . 3
19 Flood-gatelnorth bank of Tskepalle |128th ,, . .| Do 40 . ‘1908 . 64 Bridee ;;Sf;“‘::“"(‘l‘;"““ 173sd . | Do 89 (9).| 2410
river. - 65 ; L e liversion. 177 miles to | 177th . .| Do. 44 .1 1,130
20 Diversion to canal, 131 miles 7 fur- [ 1318t to 132nd mile Do. 49 l 9364 | 66 " | ’llili;gdnj;l (E\;::ll:::,gslw miles to .\ 177th ,,
longs to 132 miles 5 furlongs, g : » ! | mles ¥ . { 178th to 183rd mile | Para hs 48 and 23,900
21 Outlet at 132 miles 5 furlongs - | 132nd mile 5th fur. Do. 49 5 3045 ? 67 i I|}1prlnve|nvtr‘l)tﬂl stf)? 1%:;£,llguz~1!:r::;s 7 | 178 4‘il.gmp g
long. " O i i farlongs to ; 3 " : . h 39 (11) . 6,630
Flood-gate south bank of Chippaleru Du.g do. I Do. * 49 ! | 68 ! | Firat-class inspection bungalow gt , 179th mile . Puragrap (11)
river. . . o 18,100 | i Kothapatam. bavate | 179th Do. 39 (11) 2,340
Divnion o cndl 52 il for Lot totsuhmie| Do 45| 1gc0 - R L/ SR I o 17
F}ong- t.(:e134 t“l‘nl;fs iﬁ;r(l)(;)n'g& 1 1320d mile 6th l ;(\) | B:nzhg: at do. both sides . A 179, .| Do. 49 §9)' 3-8;':5(8)?)
ood-gate nor ank o ippaleru i . IO ¢ . - R .
lood-g pp: 220d mile th fur Do. 48 i 18,100 72| | |Rosddamat do. . .ludth o, ., .| Do.  89(l0) X
i +
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- o f : ) . Summary of Estimates for improving reackes of Buckingham Canal, §c—coneld,
Summary of Estimates for improving reaches of Buckingham Canal, Sc.—contd. v of J p g of g .
= e S : s e i e P % : :Eé g
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25 < is : . E v ; E . _
C_ B W i‘ i T SOUTHERN CANAL—conid. R R
NoOrRTHERN CANAL—concld, i R .
Section V.— From Pennér River to ' ' ! * Section II-",F rom §adrm Canal
tail of Commamur Canal in ’ | Lock to Pilir Biver—eontd.
Kistna Disérict—coneld. f 2 Lock at Adyal‘ river l'ightu bank . | 18t mile - . Pa,rﬂgraph 64 . 42.750
73 Siding basin at Mottumals 183rd mile . Paragraph 39 (9), 505 3 Two siding basing at Guindy Bridge | 1st and 3rd miles . Do. 89(9) . 4,045
74 Qutlet at 183 miies 2 furlongs ! 188rd mile 2ud fur-! Do, 4 . 3,i70 and at lattice glirder'bridge, &fled sth mil Do 39(11) 925
- Flood i . long. _— ! : i 4| .. |Toll Office and Kstablishment sheds mile . .
-gate south bank of Mudigoudi lt]!Brd mile 2ud fur.; Do, 44 . “ 21,460 at P«lav».klmmllI ok £tk D 39 (9) 1.280
river. ong. : Siding basin at Neclankarai . . » .. 0. . »
76 Improvements to eansl, 183 miles 3 | 183rd to 186th milc.* Do, 13 a0 g Diversion to canal, 8 miles & fur. | 8th to 15th mile Do. 64 . 56,200
furlongs to 186 miles 6 furlongs. i i longs to 15 miles 1 furlong.
7 Flood-gate north bank of Mudigondi | 183rd mile 3rd fur- ! Do, 43 21460 ¢ 71 nggisding basins at Vanienchavady, | 12th to 13th ,, Do. 39(9). 1,800
river, -1 long. ) ! 12 miles and 13 miles. .
78 Siding basin at Patapadu 185th mile . . Deo. 39 (9) . { 515 | 8 Flood-gate north bank of Covelong | 15th mﬂ‘q 1st fur- Do. 64 14,800
79 Guundlacamma right tood-bank I?Gth wile Gth fur- Do. 43 L 3,400 ’ _ Backwater. 115 mils 2 fur 1;(3: . s1st milo Do 65 1.69.300
ng. H i y ] - . . s U
80" ... Flood-gate south bank of Gundla- 1823}1 mile 6th fur- Do. 43 . I 21,720 s D;Zs::%g gi(;;li]l:s 2 fut:llo:gs. . 14
o Icamma riw;r. . L 187 miles |1 Sl_n;ﬁ;.t 190th ] N : , 10 Floo:l-gate gouth of Covelong Back. lsftl;lo?g:,e to 2nd Do. 65 ,800
mprovements to canal, iles 7th to vinile 0. 43 .t 13,380 ¢ water. 18
to 190 wmiles 3* furlongs. " 7 ‘ i 11 Second-class Rgst,-houge at Covelong l?th mile 3rd fur- Do. 39 (11) 5,715
82 Gundlacamma left flood-ban . | 187th mile Do. 43 . 11,850 ong.
84 | 1 | Sidmg oain at Dovarmmpad - . | 1odih by &2l e e 50 iles 4 Fur- | g, 8t mie, | MO
iding basin a varmnp . " . .|« Do, 39 (9) . 590 urlongs, , 2 ur- o s
8 Diversion at Kanooparthi, 190 miles | 190th to 191st wile Do. 42 ©) . l 11,630 longs, 23 miles 4 furlongs, 28 miles | 20th mile 4th fu'r-
3} forlongs to 191 miles 4 fur- | , 4 furlongs, and 30 miles 1 furlong, 140tll]1g’f 213rd ggxtls
longs. ! ! h furlong,
86 Second-class Rest-house at, Kanoo- | 191st mile Do. 30(11)., 5715 | mile 4th furlong,
parthi. i ! an mi
87 Siding basin at Kanooparthi . Do. do. Do, 39(9) ¢ - 1,115 furlong.
88 Two outlets at 191 miles .\ Do. do. . . Do. 42 ® i 6'758 13 Flood-gate north of Edayur Back- | 31st mile 2nd fur- Do. 65
89 Flood-bank at Kanooparthi . . |191st to 192ndmile ! Do, 42 : 1,970 water. ) long. 29nd mil D 66
90 Ix;:priovements to ca:lml, 19; miles 4 | 191st to 194th mile. Do. 42 o 24800 | 14| .. Dllvem(;: ;ozcal_llal, :331f mlxles 4 fur- | 31st to 32nd mile . 0.
urlougs to 194 miles 73 furlongs. i ongs miles 3 farlongs. . -
91 Toll Office and Establishment sheds | 195th mile Do.  39(11).: 2004 15 .. I“lé)odl;gatte;e south bank of Edayur Sll.zflgmlle 4th fur-; Do. €6
at Pedda Ganjam. : " ! b ackwater. . .
92 . %ilding basin at Pedda Ganjam Do. do. . .+ Do, 39 (9) ! 430 16 Sifdin]g basin at Konatur, 32 miles 2 3?:,()1gmxle 2nd fur- Do. 39(9) .
93 - ood-gate at do. . [ 196th mile . o. 42 1 18,800 urlongs. . - o
94 . Il;lpl'fovtiments tolc;;unl,ﬂlm miles | 194th to 196th wile | Do. 42 N 3,100 17 I‘;‘Prfvem‘;'(‘)t;gonff‘lgalé ?fﬂg]ndg‘;s 3 | 32nd to 36th mile . Do. 66
i - . ! 8 iles .
13118;“ onee 0 wiles 3 for —— 18 Si(;li:ignliisill at Sadras . . .| 35th m:xle . Do. 39 (9) .
1 11,25,667 19 Flood-gate north of Pudupatnam | 36th mile 3rd fur- Do. 66
Add Items of General Abstract Es. ! ' 33':2':-",2)5 ' drain near Sadras. long.
mate, Nos. 65, 68, 69 and 78 | = Improvements to canal, diversion | 36th to 41st mile . Do. 66
R ' B T | 20896 20 and flood bank to Paldr River. ‘
| | 21 Flood-gate south bank of Pudupat- | 36th mile 5th fur- Do. 66
Ssetion ‘VI.—Junction Canal from ! I nam drain. long.
Buckingham Canal to Commamur | ' Siding basin at Pudupatnam . 37th mile Do.  34(9) .
Df:n”l’ Kistna District. , [ gg Flood-gate left bank, P4ldr River .| 39th 2. 50th. ]33 gg
1 inage cut . 195th mile . i Parg L 4} ' Fi tlet sluices . . .| 13th, , ) .
2 Under tunnel . . .| Do. do. . L ml‘)g:ap‘ 41 11,(833 23-4 tve ou 83rd and 38th
3 Inlet and outlet at the crossing of | Do, do, . . Do 4] 2770 miles.
the Pedda Ganjam Creek. ; e
i
: 20,600 Add Ttems of General Abstract Es-
Add Ttem of Geoeral Abstract - ! | oo | timate, Nos, 6, 68, 65-A and 73, 6,65,353
timate, No. 73. ; ~ 41,274 Section II1.—From Pildr River to
! ' 7‘“" : Merkanam.
' : 47,38,397 tver ri il Paragraph 66 . 18,620
. . Flood-gate, P4lar River right bank . | 40th mile p
Tools and Plant and Machinery | - ' " : 56,103 ; Secondg:ilass Rest-house at Panayur, | 54th ,, . Do. 39 (11). 5,715
(el Abatract Estimate, ltem ; ot 3 Toll Office and Establishment sheds 58th ,, . .| Do. 39(Q). 640
0. a4). : ! at Alambarai,
: ; 2,340
T e e e — Office at Alambarai 58th ,, B . Do. 39 (11) . 4
Total, Northern Canal | e 41, Store and Oftice at Ala ’ o
—_— L 41.94,500 R ) 1347;’2%,3
T Add Ttems of General Abstract Es- 86,
SovraERx CavaL . timate, Nos. 65, 68 and 73. 2.13.765
. )13,
Section I.—From St. Mary’s Bridge Machinery, 10,245
at Madras to Sadras Canal Lock. i Tools and Plant and Machinery
; Item No. 71. _
|
Lock at Adyar river left bank - . P: i 1 15,92,600
.3 | £33 Toorms of Genera) Amivmct Ba. ergraph 63 o280 Total, Southern Cana :
timate, Nos. 65, 68-A 69'A, and ¢ ! e 7,“.237 Grand Total, Northern and 63,87,100
. . Southern Canals.
Bection Ha—mm&dm Canal B =  ERE
Lock to Pdldr River. . RE
Ingpmvznsentl to?fmllfrom Adyar | 0 to 8th mile . | Paragraph 84 50,700 CHAPATK, R. R. E. DRAKE-BROCKMA;T, gaj;r, C "
Fiver urlan, y ngineer, Buckingham Canat.
" wiles 4 furldngs. December 1882, Ezecutive Engineer, . king
E




APPENDIX B.
Statement showing the Frpenditure incurred up to 31st Marck 1882 and to be ingurred on diffe rent Sections of the Buckingham Canal.

Ii ; Exeenprrure lnvnum FAMINE, l-};p(-ndituu !I Total of Parther Erpendt |
! ] ; KO tt ta! ture to b 4
No. Sections of Canal, I ﬁlxep::glx:‘gxece‘:r?v:‘? ? I Deduct  excess | 1:"1;“?«1:}? 12 t‘Oluomﬂuo“’. 6 -1 l::“' “t‘i"“; I‘T‘(e“;;f’d 'f To“t]i o:;:‘!()‘l;lmuﬂ
; of tamine. '1 Total famine ‘ over normal | Net ordinary Slst Ml}rch ! and 7, i bable ouat luy it 3
i espenditure. rates debited ’ expenditure, 1832, i | 1862-83,
t i ' to fumine, i | i |
N ; ‘ o - ] . s
, : SR N R R S S SR R
. i i ; ! i
; 1 : !
Southera Canal. ! R i R i R ’ R R " R ! R R
! ‘ ! | |
1 | From St. Mary’s Bridge at Madras to Junction Canal Lock 16,002 ! 7,12,497 | 120305 | 583102 48053 1 647,157 66,080 7,03,237
2 | From Sadras Caval Lock to Pglgr River . . . . 48836 | 89,719 15,501 | 24,128 361 73825 | 592028 665,353
3 | From PA&l4r River to Merkanam - . . . l o e j 32,633 15,016 ! 17,617 1,65,793 ! 1,83,410 | 30,355 2,13,765
f 6488 | 784819 | 1,60002 @ 624847 214207 | 903802 | 678463 15 82,355
i . i 1 ) l ’
Northers Canal. d ! { !
1 | From St. Mary’s Bridge at Madras to Pulicat — e 1,452 i 1,452 | 4,32,960 ’ 434,412
2 | From Pulicat to Dugardzpatnam . . © 1,800 f 3,10,685 69,185 2,41,600 7673 2,560,973 407825 | 6,58,798
3 | From Dugardzpatnam to Kistnapatam . 285,782 i o L L 2,85,782 | 2,564,467 | §.40),249
. 4 | From Kistoapatam to Pennér River . 1,96,658 ! 85,239 6,311 78.898 32,434 3.07,990 | 304778 J' 6.,12.768
6 ' From Pennér River to tail of Commamur Canal N i 1739875 494,500 | 12,45,375 71,047 | 13,16,422 I 11,34474 | 24,50,896
6 |Junction Canal from Buckingham Canal to Commamur it I ! | ' I
| Canal L TR R . - | 4281 | 1047 | 3,234 17,440 | 20,674 | 20,600 | 41,274
j[ 4,84,240 ‘ 21,40,080 5,71,073 15.69,007 1,30,048 ’ 21,83,293 | 25,65,104 ’ 47,38,307
. 4‘ 1 1
| Total T 5.49,078 29,24,029 731075 | 21.98,854 3,44.253 ! 30.87,186 | 3233667 ! 63.20,752
| Tools and Plant and Machinery provided for in the General | |
I Abstract Eatimate . o DL e Gener we | e r' 66,348
Granp ToTar . - T D ! ‘ | 63,82,100
- ( { | | l o
R. R. E. DRAKE.BROCKMAN, Meor, R.E.,

APPENDIX C.
Statement showing the Arrivals at, t.md Departures from, the Madras Basin of Boals, with their Tonnage, for the period 1st July 1878 to S0tk June I582.

Ezxecutive Engineer, Buckingham Canal.

) N \ }]AL;-Y!AI xnm;q ﬂ HALF-YRAR EXDING “l HALFMYRAR ENDING i HiL7-FEAR ZXDING
- | Haryeys NDING BALF-YEAR ENDING HiLYYRAR ENDING ‘ A 52
Hks‘&’ﬁééz?:zfe {1 AL;o:;;:;I;'ng 31sT i)ex;%?xnn soxi: ag{“l 38T l;ggg.xan ‘ 30“:&% r‘nn 3187 l?;xg{unn \ hl';{ml.]qn
' N | -
DisxcTiONS. 1 (. 1} ] St l 1\ aebe
Numfber Tons ”‘ Nulg}) o \‘ Tons, Nug\fber Tons. Nux:nber Tons, \ l\u(r)r;bcr Tons, h Nugfl “r Tons., | Bug]f * Tons. l Bmonlt i i Tons,
Bot;ts i{ Boats. ; Boats. Boats, i} Boats 4 Boats, :! oats, l} uats ;
. l . l ‘ I |‘ : X ‘
| | | ;11 ; f* | | |
| | i | | ‘ g} | |
| | ‘ . ; | |
Inwards from A Section . . .. 3,199 19,880 | 2,681 \ 14,946 | 4,019 | 25494 || 1,467 | 9,330 | 3,762 26,440 I 3,890 | 26,638 "E 3842 21841 | 3,100 | 15968
: i | i 1
1 | 5| 66,406 | 70,208 | 7,657 | 116,755 | 5,333 | 95975 | 6856 | 96763 | 6,050 | 69341
Do. fromC do. . . . . 6,661 81,836l 7,1251 78,645 5,396 1 66,406 5,653 ‘L \ ‘g |
i i i ‘ ! !
| | | | o \ \ 1 s
Total . 9,760 101,716 \ 9,806 [ 93,591 9,415 | 91,900 7,120 | 79,538 || 11,419 |143,195 j 9,223 [122,6]3 “ 10,698 1118,594’ | 8,170 :© 75,309
: | | | | }
’ : ‘ i * i : i
s | ! i | |
E ‘ 1 ! i\ d
i i 1 j . ;
i ! }] | |
| i !
[ 7 208 | 17,03 3,975 | 26,247 3,828 | 21,561 3,153 | 16,639
Outwards into A Section R . . 1,438 7,863 i 1,629 9,069 730 3,954 277 2,405 2, | 7,037 ! 11 \‘ i
Do. intoC do. . . .. 959 | 6754 | 1,121 | 11,463 | 2036 | 24657 | 5591 | 67,679 | 7.701 |117,501 | 5,763 | 62,357 | 6918 | 98,474 ' 5072 | 58018
) . | ’ ! ; I |
i \ \ . ; il . 1 _
Total . 2,397 | 14,617 l *2,750 | 20,522 2,766 | 28,611 5,868 | 70,084 9,909 | 134,628 i 9,738 l 88,604,i 10,746 (120,035 i 8,226 ! 74,657
| .
! " ] N
| ! ! ‘.‘ :
k P 1 oy | '
GraND ToralL .| 12,157 116,333 i 12,656 |114,113 | 12,181 |120,511 || 12,988 ;149,622 | 21,328 277,823 | 18961 (211,217 | 21,444 1238620 ;] 16,39.5 5149'966
| ; | !
j i .
] _

t
et CHEPAUE,
15th September 1882.

R. R. E. DRAKE-BROCKMAN, Ma,or, R E.,
Lrecutive Engineer, Buckinghem Cunal,
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APPENDIX D.
Statement showt
showing the Number, Tonnage ipti . '
and D . .
s 965 escription of Boats licensed for eack Section of the Buckingham Canal for the year 1881. .
PAamIcULASS, = - Uxcovazep Cazao Boars. T —
o |« - - . © X @ g .
alalsg o R E-RR- 2 2 2 g 2 g g . g & & : P N N " ——
Bl2181 2 |&|&HE| & BIEIBIElE & s g8 8|B 42| 5|8 |2 |E(E|5 |8 8% 4 | g
- R »n - ol | ® : =3 = fa ] : S S ,[: : : & & : = & & & [2 [3 @ (S E 5 £ '4:
- - =1 = * -t &=
Government Boats . - ~ = Slas|n|8|X |8 B |& | &3 g lmisls E
gr(vtate Boats . . . . . v ] e ] e
oats compounded for th . < e . vor . " . .
A or Sadras Section Ol'.t e v;vho]e‘cmul ; l; 21..{ 8 1 . . “oqf = . . . v | e P " . » o - -
F et b bt MR AP F P : . : il I T,
dest do. . . - e e [ e o . . - : " : - o
D or Kistnapatam Sectfon . : . ‘ 81 19 9| 8} 7 1141 8 H ) ; ; ? 1 von 1 .. . v e ver - :' g - 28
E or Ramapatam  do. . . .. 8] 1] .. ... . ! 14 13 13 7 19 14 13 12 12 17 9 13 18 16 n " - 8
Eorbempalen 4o 0 | HE RN AR iR P L E A RIBCIBEI
T " s 1 o v v s . vos - 5
) O A 0
Total pumber of Boats 4] 6 -_— —
- e g| 20!18/11{18 —_—
15| 6| 9 7 7 8 10 4 17 14 16 10 21 14 13 13 12 17 9 13 18 18 1 8 s 1
Total Tonnage 4f12{24]| 118 ’ 979
. - w
66891 120 | 54 | 80 77 84| 104 | 140 0] 272 238| 270 190 | 420 204 | 286 200 | 288 425| 234 351 | 448 | 484 3301 249 | 128 85
. 8,852
1
! %ﬂnl.
PARTICULARS. Covezep Cimgo, Passxxerss ayp Ripant Boats.
1Ton. | 2 Tons. | 8 Tons, | 4 Tone
‘ os. | & Tons. { 6 Tons. | 7 Toos, | 8 Tons. | 8 Tons. | 10 Tows. | 11 Tons. 18 Tons. | 13 Tons. | 14 Tons. | 15 Tons. | 18 Tons, | 17T
Government Boats I . ons. | 18 Tons. | 19Tens. | Totil.
Private Boata . . . . . o 1 8 1 4 3 s s
2°:,"£’:‘.‘:°;::;{:" for the whole year o i K H ! 3 1 . . - - 1 1 1 3 T
B o dadme do” L L1 7 n o 10 : s s 8 3 3 1 1 1 ) i ®
Cor Pulicat do. . . . . H o W8 2 3 4 4 | I
Dor Klisngpatam Section’ © - 82 88 8 1 18 i it % i ’ % 1 i Lo i 100
For Kottapatem  do, - - 1 1 s o H % 3 1 1 4 Lo 91
. . e . ) 1 'Y 1 5 H 3 ; . 1 5 : 5 } . ;3
Total ber of Boat ‘ 4 P . 18
sumbey o s . . 7
) 108 % o a 35 27 % 13 14 13 7 s s 1 i
Total Tonnage ] £33
¢ 150 @
470 368 87 183 168 100 0 20 . . b s
.. ) .m
' ¢ Tons,
»
Statement showing the Number, Tonnage, ane Description of Boals licensed for each Section ¢ the Buckingham Canal for the year 1881—continued.
) ]
Dzck Axp Divany BoAts,
o
PARTICULARS,
1 Ton. | 2Tons, | 8Tovs. 4Tons, | 5Tons, | 8 qons. | 7 Toms. | 8Tous, 9 Tons, | 10 Tons. | 11 Tons. | 13 Tons. | 13 Tons. 14 Tous. | 15 Tons. | 16 Tous. 17 Tons. | 18 Texe, | Tordx.
e — e ——— e —_—
Government Bosts . . . - . . s " . " . . - . - -
Private Boats . . . . . " . “ . . . - “ .- "
Boats compounded for the whole year . . . . 1 M . . o e . e 3
% or 3d;u Segtion . . . . . . . " . sor “
or Madras do. . . .t . . . .
C or Pulicat do. .. . . . . 1 1 1 1 (]
g or ié’;stnupg&m Seatxon . . . . 1 s 1, ..i . i
or Ramapatam 0. . . . - w . -
F or Kotu‘;:um do, . . " e . . 2 2 2 2 3 2 1 $ l 2 17
’-f”_".————”-———#‘—,”————————*——‘—w————_w——#——dtﬁd——a
Total number of Bosats 4 1 [ 3 3 2 4 1 L ] 29
Total Tonnage " “ " 82 9 €0 . 36 39 28 60 16 511 16 887
IS
FismiNG Boats. Vantows orHes Boats. Total nomber otal T
PARTICULARS, TOTAL, ToriL, of all kinds N ] B:S‘;BBB
& Tons. 8 Tous, 1 Ton. 2 Tons. 8 Tons. 4 Tons. of boats. g
e e f——l— e — > i
Government Boats . e, b1} | 14
Privale Boats . . . . . 42 | 84
Boats compounded for the whole year w“ 8 | . 348
A or Sadras Section . . e . . 18 132 237
B or Madras do. . . . . . . s % 18 , 237
C or Pulicat do. . . . . .- - o 154 8 11 87 7818
D or Kistnapatam Section . . . - 1 38 a5y
E or Ramapatam do. . .. . 1 1 i 3% 201
F or Kottapatam  do. . . . . - o Vs 1 2 48 453
JI— e e
Total number of Boats 1 1656 21 10 . 1 33 1,128 .
™ @ 211 21 20 49 45 10,216

Total Tounage

-

14

“IVRVD WVHONINIAE FHL

CHEPAUK,

15th September 1882.

R. R. E DRAKE-BROCKMAN, Mujor, RE,
Ezecutive Engineer, Buckinghare Canal.
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APPENDIX E.

THE BUCKINGHAM CANAL.
Ovtacamund, September 22, 1879,

The following Revised Rules for the regulation of the navigation of the Buckingbam Canal,
passed by the Madras Government with such altemtionq ag appeared necessary, are, under the
provisions of Section 23 of Act I of 1870, hereby published for general information ;—

. s i dda Ganjam, together
passing over a continuous distance of about 256 miles, viz, ;e

1st.—The Sadras Canal extending from 12 miles south of the right bank of
the Paldr river to Pala.vakkam, distance about 5¢ miles,

2nd.—The Madras Canal extending from Palavakkam to the Shadayankup-
pam Lock, distance about 16 miles,

3rd.—~The Pulicat Canal extending from the Shada
Raidurravoo, distance about 48 miles,

4tk —The Kistnapatam Canal extending
distance about 48 miles,

5th.—The Ramapatam Canal extendin
tance about 48 miles.

6th.—~The Kottapatam Canal extending from Ramapatam to the junction

with the Commamur fresh-water canal in the Kistna District, distance
about 46 miles,

I1.—These lines of navigation include also sy

yankuppam Lock to near
from near Raidurravoo to vear Kodoor,

g from near Kodoor to Ramapatam, dis-

purposes connecteg with the Salt and Wood Departments ; they shall be each
and severally distinct lines of navigation as defined in Section 1 of Act I of 1870
{The Canals and Ferries Act), the provisions of which shall apply to each of

these distinct lines of navigation separatel ¥, and they shall be denominate. sections
of the Buckingham €anzl as follows —

1st.—A or the Sadras Section.

2nd.—B or the Madras Section,

3rd.—C or the Pulicat Section,

4tA.—D or the Kistnapatam Section.

6¢th.—E or the Ramapatam Section.

6¢4.—F or the Kottapatam Section.

IIL.—From and after the 8th day of October 1879

excepted, shall be allowed on
of navigation without—

lines of navigation.
Ezception (1).—Vessels Possessing licenses for the nav
of the Godévari or Kistna District will not be required to pay a license
fee for the use of any section of the Buckin.gham Canal.
Ezception (2).—The Pulicat fishermen (wi
should befree to fish in the backwate
out a license,

igation of the canals

Ezception (1).—Boats leaving their section
when returning empty within two months,
Ezception (2).—Boats licensed for the Kistna
tbrough the length of the canal to Madras wi
on the outward Jjourney, but on returnivg f

and Godgvari plying.
Il pay 4 aunas per ton
ull or empty, they will
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pass free at any toll-bar at which they had paid toll within one
Em;{;;ﬂf-(g) .~—Boat-owners have the option of compounding for a year’s
s at 10 per ton,
Exi*i;iiz; (4).O—PB0at5 licensed for the wh(?k; canal wil'l nob pay tolls,
Eacoption (5).—DBoats returning into their own sectmps with a cargo
after an absence from it of ten clear days, or if returning empty afier
an absence from it of two months, m?st pay t.solls.
1V.—=The Executive Bngineer of the Canal wil_l is‘sue ll?epses (in the Form C anrtlexedli
' personally or by Agents authorized by him in writing for the purpose, (211 : 51:;:1
times and places as he may notify in the‘ Fo:t St.'Geqr;qe Gazette_ and in the
official Gazette of the district 1n which the line of navigation, for. which llc:ntsgs
are to be issued, is situated. The vessels to be llcensed’ must be brough't a ; e
time specified in the notification to the places where ]l(}eI}SCS are to be 1ssi;1e to
be measured and registered and to have the necessary distinguishing marks put
on- them. .
ill show by letter the section of the canal to Whlch. the vessel belongs
V.—Th:r:;z :ah:f}sl ::l]x]s sl}ilcenseg to navigate. They will show the regxstere:d x?umbe(;' :f
the vessel and the tonnage, or the number (?f passengers the vesse.l 18 llceflse ct)
carry. They shall be put on under the‘dlrectlon of the Executlve Engineer a |
the cost of the owner of the vessel, who will be held respf)nsxble t.hat they are not
defaced or obliterated, and that they are renewefl from time to time as requlrelc)l.
Yachts, pleasure-boats, and other vessels not intended to ply 'for hire, may be
marked as the owner desires, provided the figures are clearly legible. .
VI.—Applications for licenses shall be made in the Form D z}nnexed, at any t;m(e) l;zfl_’)o,.e
- the 8th October for the current calendar year, and in the 'months o fc ?’
November or December for the ensuing calend'a\r year.. Printed forms of app i-
cations for licenses will be issued by the E:‘tecutlve Engineer of the Canal at hxs{
Office in Madras and by the Toll Superintendents .of the Canal at the Tol
Offices at Palavakkam, Shadayankuppam Lock, Raidurravoo, Kodoor, Rama-
tam, and Pedda Ganjam. . o
VII —Thzaz:ax’imum dimensioni of vessels brought on the' canal Hereafter will be; llljnlt;ed
. to 90 feet in length, 13 feet beam, and 23 feet m_draught; vessels o greater
length and beam that may be now on the canal will be allowed to re&nam lIlpor;s
it at the owner’s risk until they are worn out or renewed, blf.lt the rall(u% lf 0
; water will be limited in all cases to 24 feet,_whxeh draught will be.dmgr E {ha.
‘E inted band or water-line round the outside of the hull, provided that the
‘ Paf“te band or water-line thus arrived at shall not allow less free-boarq th?.n 12
_Pamted. " in other words, be less than 12 inches below the lowest point in the .
' “lCheSl’ (."', ld no vessel shail be laden so as entirely to submerge this painted
%un;v ’ e'l:h:nheight of fixed fittings, such as the roofs of boats, ma'st partners,
f:rl:n;l shockets, &ec., shall be limited to 64 feet above the deep lo?icll-limia.. od bo
Thbe height of piled cargo, such aslﬁrewood, cotton, leaves, &c., will be limite
imensions and in a similar manner. -
VI —-Tht:] egrs(z:s[: et,(jlx;?:;e of all vessels will be obtained by the fqllowmg rule :—
' LxBxD
50 dehio donth
L bei equal‘to the length of the vessel, measured at half the midship epth,
frorﬁg;he afterpart of the stem to the forepart of t}:m.stern I;g:t(.)f the olankin
B is equal to the sum of five wxdths. taken from t.e inner sf ; f,}}: : thg
to one side of the rib on the other side, at equal distances of one-sixth of the
a.bove leng(;hﬁidw(;gefhb{ai;n from the upper surface of the limber strake' (the
D s the 11;1 Skxf)ext Ec)he keelson, or the centre bottom plank when there is no
?(ZS:::))I) ta: the under surface of the deck planking in decked vessels, or to the
top of the upper strake or gm?wale in open vessels,
The net or registered tonnage will be fo;—'—d and for
Steamers, the gross tonnage less one-third ;

N b per cent. ;
Is, the gross tonnage less 1 per . . .
e 'ngOé:;; cl;:;feo; any g:ssel to the load-line painted round the hull as laid down in
ut the carryi ‘

Rule VII will be actually tested by weight on the owner of the vessel or his Agent bringing it
ule V. wl
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to the Basin at Madras and making written application to th i
1 _ e Executive Engineer' 1
:s(;eg; a:; :;3 r:zu:: :zgv:goe;)tt et:}yﬂsu:}? teet{ni sgnll be the registered tonil:;ro? th;: ir;z:e(;
. 8 the registered tonnage i

z: tﬁl (tihioclcl)mmfl:lncen:lent of the license undger which the %eezzltil;ep;;is::: c‘.y:.t l:u";ﬁ:::e::tll'?sm’
foes and ol i eeo fee’c:e1 from tl?e commencement of the calendar year for v’vbich the ve:;:;l?e
poansed will bo ret unded, and vice versd. In the case of a vessel being tested which is founl;
to have bad O:V nonnaglf]:. correctly or und'er-estimated by. the method of measurement in thi
mn;s o er or his agen.t who applies for the testing will pay a fee for testing of ei l:s
: per ton of the tonnage arrived at by the testing. The cost of testing shall be gme(:gb;

the Government when it is carried out
1 on the order of th i
such case its effect shall not be retrospective, ° the offcerin charge of the canal, aod in

IX.—Vessels adopted to carry passengers, i.c., having a i
may be registered as passenger ves,sels, angd W‘;ﬁv‘:‘;ﬁsﬁeﬁcf:;zﬂ: Pty oo
passenger for every 5 square feet of deck surface under cover to li rensned us
fo}lows :=Length, from stem to stern at the deck level ; breadth :h i
widths taken at equal distances of one-sixth the lenotl,l and div,id ; ;um N
leng_th and breadth divided by 5 will give the numbe: of passen A th?ﬂ
be licensed to carry, including 40lb. of luggage for each ai‘:l's M
passenger vessels carry cargo as well as passengers, the quantif ;nger- ea:
. able will be the registered tonnage less 4001b. for each passen e ;argo allow-

. F1r§t-class passenger vessels (such as budgerows) plying for hire a.ndger - 0?";-
will be hcensefi at the commencement of the year at the option of the ownersnOt't(:rmPg ot
]\tessels by alicense fee of R?2 per ton for one section and tolls at 4 ann portver like other
icense fee at R4 per ton for the whole Buckingham Canal for the vea 881 per ton, or by. a
of the tonnagfa of such boats the free-board will be taken as at 18yin:i1 . :ibe Calcnlatfon
marked accordingly, the tonnage being determined by testing. The mini ey l.oad-l.me
a budgerow for the whole canal shall be R15. . rinimim fee for lieensing
Vessels, the private property of individuals, making use of th

passengers or goods or plying for hire, wi 1 . ° © canals,
passengers Ongpaymentp(é a%ee ¥ le;.ﬂ] be licensed for a calendar year for t}

X.—Rafts will be permitted to navi i
gate the several sections of th i
on payment when entering each such section of the toll pr;e?i:gliigg?edclang
* annexed ; no raft exceeding 90'x 13’ x 2" will be allowed on the caumlc "
XI.—-Ifa vt.essgl after ‘the issue of a license be enlarged, it shall not in use. th 1
until it has been re-measured and re-licensed., The new licelfttfaa will be et
on su.rrender of the old license and on payment of the prescribed fi Ete
the difference between the old and new tounage. °¢ per ton on
XI1.—No person who has tgken out a license for the navigation of any secti f
cans.il shall have claim to compensation on account of any impe{ﬁ o th'e
- gation that may occur from any cause whatever ment o navi-
.—Sea-going vessels brought into rivers s
g and backwaters for shelte i
?x%y other purpose except to ply for hire, must anchor or lrx; fozrepag,.; 4 fgr
a}lx'lway of canal traffic which will be defined by the Canal Oﬂicyers P;:lhl e le
will not be allowed to enter on the main line of the canal for tl’n arpose of
proceeding: from one river or backwater to another river or backw tee i el
othgr purpose except in accordance with the rules presc ibed “er or for sty
canl. prescribed for the use of the
XIV.—The Executive Engineer in char
ge of the canal for the ti ing i rized
enforce these rules, to collect tolls and license fees, tl: erl;:zsel;:::r::ﬁong tt::

navigation, and to direet prosecuti . . ;
10, 12, and 25 of Act No.ri T g'ns under the provisions of Sections 7,8,9,

but not carrying
he whole Bucking-

BYE-LAWS.

I.—No vessel shall moor on the towin ;
. g path side of th
towing path, nor on the windward side wh e canal when th
when actually loadin,
Canal Officers.

II.—No cargo shall be loaded or unloaded, and no passengers shall be shipped or landed
an

at any lock or masonry work oth
for the purposs ry other than the quays or wharfs specially provided

e : ere is only one
. _there are two towing paths, except
g or unloadmg, or with the special periissions,of tll:e
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II1.—-No vessel shall be repaired or fitted on the main line of the canal without the
written permission of the Executive Engineer or other officer authorised to give
such permission on the Executive Engineer’s behalf,

IV.—No vessels shall be moored in a lock channel defined assuch by notice-boards
erected for the purpose by the Canal Officers.

V. Vessels when moored in main line of the canal shall be made fast stem and stern
to the banks in single tier, and there must be a person always in charge of each
vessel ; vessels when thus moored must, between sunset and sunrise, show a clear
bright light not less than 4 feet above the water-level and visible all round the
vessel.

VL—When vessels, other than steamers, going under sail in opposite directions, meet,
the vessel going with the wind shall give way, while the vessel going against

the wind shall hold on its course.
VIL—Vessels not under sail shall give way to vessels under sail, and steamers shall in all

cases give way to other vessels.
VIII.—When vessels not under sail, including steamers, meet, those going north should
keep to the east, and those going south should keep to the west.
1X.—When a vessel passes another vessel going in the same direction, it should keep to
the leeward of vessels under sail, and on the opposite side of the towing line of
vessels not under sail.
X.—Vessels when not moored must, between sunset and sunrise, carry lights a
follows :—
Steamers, three lights—
1sf.—A clear white light not less than 9 feet above water and in the centre
line of the vessel.
2xd.—A bull’s-eye bright red light on the port (left) side.
. 3rd.—A bull’s-eye bright green light on the star-board (right) side.
The buli’s-eye lights to be not less than 8 inches diameter and not less than 4 feet above

water.
Vessels other than steamers must carry a clear white light at the fore end not

less than 4 feet above water.
Passenger-boats must, in addition to the above lights, carry a light in each cabin
or compartment for passengers.

X1.—The maximum speed of steamers will be limited to 10 miles an hour by day and
to 5 miles an hour by night, reduced to 4 miles an hour when within half a
mile of a lock, or vessels ahead coming in an opposite direction. The steam
whistle shall be blown when speed is reduced on the abovementioned occasions
and when nearing a vessel going ahead in the same direction, or when approach-
ing any sharp bend in the canal. Steamers passing through portions of the
canal under repair or through portions of the canal that cannot stand a high
speed shall reduce speed at those places to the limit fixed by the Canal Officers
on notice-boards erected for this purpose.

X11.—Every vessel shall have its license always on board, and it shall be produced for
examination by the Executive Engineer or by any officer authorised by the
Executive Engineer to demand an inspection of it.

X111.—Every vessel plying for hire is liable to be inspected at any time or place by the
. Executive Engineer or by officers authorised by him to inspect vessels, and the

Executive Engineer may withdraw the license of any vessel found to be from

any cause unfit for use, and to withhold the license until the vessel is made

serviceable.
—The Executive Engineer may suspend the license of any vessel for any period not

exceeding three months, or levy a fine not exceeding 5 rupees in each case, for
any infringement of these rules or bye-laws.

X1V.
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THE BUCRINGHAM CANAI, MADRAS.

SCHEDULE A.
Licevse FEgs,

Rato par
ton of Res
gistered
Tonnage
ptr annum.

Description of Veagel.

R a. p
For every ship, steamer, boat, barge, or vessel of any description, except

those specified in the latier part of Rule IX (for the licenses for the

whole canal), propelled in any manner and use for any purpose except
fishing or pleasure . . . .

For every fishing or pleasure boat . . .

Fractions of tons will be counted as one ton, and the minimum charge
be one rupee. - '

Licenses will be issned ou payment of the above fees for the use of an
navigation included in the Buckingham Canal.

A license will not be granted to the sawme vessel for the use of more than one line of navica-
tion on the canal, except in the instances of the two classes of vessels specified in the latter
part of Rule IX. ‘

Vessels licensed in any month of one year must pay the annual fee for the whole of that

2 0 «
0 4 o

for any vessel will

y distinet line of

year. ,
Licensed vessels will have to pay no other dues of any sort for the
year of the section of the canal for which the license is granted.
The fee for a duplicate license will be two rupees,

use throughout the

THE BUCKINGHAM CANAL, MADRAS, .
SCHEDULE B.
ScHEDPULE OoF ToLis.
Tolls.
Description of Vessel, Rate rer | on
of Regivreped
Tunln.’:ng,

For every ship, steamer, barge, boat, or vessel of an
any manner entering any of the distinet lines of n
canal other than the section in which it is liconse

y description and

R 4 ;
. ro : CF
avigation or P pelled n

sections of the

a, ca
- ' and' whlcl-: 1t can use frgg of
. 0 4 0
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THE BUCKINGHAM CANAL.

Fee paid.
on the day of 1879.

License issued by ' '
- Executive Engineer.

(a) Here enter steamer, budgerow, cargo.boat, passenger-boat, fishing-boat, or pleasure-

boat as the casc may be.

THE BUCKINGHAM CANAL, MADRAS,

FORM D.
v ArrLicatioN For License
I (or we) the undersigned (1) residing at (2)
in the district of (3) hereby apply for license to
place (4) on the (5) section of the Buckingham Canal during
the year 1579.
Date Signature.

(1) Here enter name or names of owners.
(2) Place of residence.
(3) Name of district in which residing.
(4) Description of boat and purpose for which it is to be used, such as passenger-boat,
cargo-boat, budgerow, &e.

{5, Section of the canal for which a license is required, z.e., the

A or Sudras Section.

B or Madras Section.

C or Pulicat Section.

D or Kistnapatam Section.

E or Ramapatam Section.

F or Kottapatam Section.

R. H. SANKEY, Colonel, R.E.,
Secretary to Government, P. W. Dept.

Note by the Chief Engineer, Public Works Department.

The histéry, constructive details, financial position, &ec., of this work have been dealt with
at such length in the accompanying Report that little more than a brief résumé of the points
will suffice in submitting the project for the consideration of Government.

2. The work now known as the Buckingham Canal, cxtending along the coast 66 miles .
couth and 195 miles north of Madras (where it unites with the Kistna and Godévari Canal
Systems), had its commencement as early as 1801.

3. Mr. Heefke, with Mr. Basil Cocbrane as security, obtained the first concession for
excavating 11 miles of channel (which was then known as Lord Clive’s Canal) between
Madras and Ennore, but Mr. Cochrane, obtaining subsequently entire control, finished this
rtion in 1808, and afterwards extended the communication to Pulicat 25 miles. This gentle-

E)oau remained sole proprietor of the work for 45 years, when his rights were bought out by
Government. Throughout this period the work was generally known as “ Cochrane’s Canal,”

a term which, in spite of the lapse of time and two consequent changes of title, first, to « Eagg
Coast Canal,” and then later on, to the Buckingham Canal,” still adheres to the first portion.

To maintain a sufficient beight of water in the canal, which otherwise, when the Ennore
bar was open, would have r(,tduc.ed t‘he height o.f water in the Cooum river at Madras, the
Shadayankupam lock was built in 1854 at 74 miles .north of Madras; and subsequently, the
channel was extended as far as Dugarézpatpam, 69 mll‘es’ n(?rth. About the same time the
canal was pushed gouth from Madras 40 miles to the Pildr river. .

The ultimate objects in view at this perl:Od were tq reach Kistnapatam backwater, 21
miles north of Dugardzpatnam, thus affording a terminus for Nellore ; and as regards the

FQ



36 THE BUCKINGHAM CANAL.

southern branch of the canal, to make for Merkanam, and ultimately the French territory
(Pondicherry).

'

That much wider views of the ultimate extension of the work obtained is clear from all
the reports of the time, but want of funds and difficulties connected with the disposal of the
cross drainage (every river along the coast passing the channel on its way to the sea) interfered
with the actual progress of the work. : '

. Captain Chambers, Mr. Kennedy, Mr. Fraser and other able officers designed extensions
of the work north aud south, and it was probably as much due to the fact that these designs
were in readiness as to anything else that on the occurrence of the late severe famine the
further prosecution of the work was resolved on,

Under the orders of His Grace the Duke of Buckingham large gangs of work-people from
the famine-stricken districts of Bellary, Kurnool, and Cuddapah were marched down to the
coast, and worked along the whole line, partly in improving the theu existing channel, partly
in excavating the new canal extending from Dugardzpatnam to Pedda Ganjam, the junction
of the Kistna System (a length of 126 miles in all), was put in hand to the north, and a
further length frem the Pdldr river south. At one time it is reported that no less than
100,000 men, women, and children were so employed.

The whole line in its present length may thus be said to have reached a certuin stage of
completion with the termination of the famine.

The circumstances which have directly led to the necessity for the present large comple-
tion estimate may now be briefly noticed.

Prom the shallowness of the several backwaters along the coast, out of the connection of
which no doubt arose the original conception of the canal, flat-bottomed boats, with only
trifling draft, were at first used; owing to this the several connecting cuts or chanuels were
given very little depth, say 12, or at most 15 inches.

In many places the backwaters were necessarily much deeper than this, and so also the
canals in places, but these were at least the ruling depths.

This view of the requirements and capacity of the work is clearly shown by the trifling
outlay which, down to 1856, had taken place in its construction, which did not exceed
R1,400 per mile.

Some of the highest engineering authorities of the time considered that for the develop-
ment of an inland coast trade it would not only suflice thus, as it were, to * scratch ” out a
shallow channel, but that it would be quite a mistake to attempt anything more.

This view in itself was by no means illogical, as, in addition to providing for the small
class of boats there in use, it certainly met in a way the difficulties arising out of silt-bearing
floods which, in crossing the line of canal all along the coast, would always tend to 6ill up the
channel.

To re-excavate, even along a considerable length, a channel to only 12 or 15 inches might
be periodically faced, and few or no works of flood protection would be essential.

This view, like all others, dependent on arguments derived from small beginnings, had of
necessity to yield as traffic increased, and a larger olass of boats began to be built and used on
the canal. A

It thus came to be recognized that if the work was to meet in any adequate way the strain
thrown upon it, a depth of not less than 3 feet everywhere at low water must be secured ; ang
although, as will be observed from an examination of the present Report, this has led to
greatly enbanced outlay, the conclusions on which it is based appear to be irresistible,

Whereas merely clearing a shallow trough through backwaters might have well suited the
requirements of the small flat-bottomed skiffs at first used, it bas year by year Lecome more
clear that'if a canal with sole 3 feet below low water were to be maintained, the first necessity
would be to exclude the land floods which usually accompany cyclones on the coast, and which
in many plazes have been shown to rise to no less than 10 or 11 feet above mean sea level.

Such floods, owing to the flatness of the littoral tract, take some time to vent themselves,
and after two or three days they bhave, in many places, been shown not only to bring in silt
sufficient to fill up the canal, but even to raise the bed above mean sea level. The enormous
recurring outlay required by the re.excavation of the silt thus poured into the unprotected
chanpel has proved that it would in the end be far cheaper to isolate and protect from flood
invasion all the several renches of the canal between the differeut drainages as they cross the

line. ‘

The necessity of constructing high isolating side embankments, flood gates, and the train-
ing of the several nvers near the coast have, thus one and all, followed as a matter of neces-
sity.

The trifling outlay which, as before shown, was found to suffice with shallow boats and &
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essed from a capital outlay of ‘11,400 per mile in 1856

small trade has thus gradually progr

nearly—
N ’ R 3,500 per mile at end of 1875-76,
., 8,500 . of 1877-78,

, 12,000 ,, of 1881-82.

[Thi :t the excess over normal rates due to famine, which amounted in the aggregate
is omi

v R?i»l,(}ﬂf).] by the completion estimates herewith sent up, amounting with all past outlay
g showl

R63.87,100, the ultimate cost for a fully completed first-class canal, 261 miles in length,
to B ) y )

5 ile

i little under R24,500 per mile.
v t')l?hz :'etm'ns ghow that al'l classes o
marked manner, notwithstanding what 1

ing li fees and tolls. ,
meth;d Olfsl; ;yézgrlw;l:;z ie: all 723 boats with a gross burden of 6,287 tons. By 1882 these
n

-ecating 10,551 tons. . '
had increlagt;é t(t)hle’oriie?;:‘: sf?ftilealls, g&c., were R51,113, and the total collections had in-
In

creased to—

£ boats employed on the canal have increased in a very
s now admitted to have been a vexatious and deterrent

R1,09,808 in 1880,
., 1,16,527 in 1881,
,, 1,00,037 in 1882.

ff in the last year was due to certain changes in regard to the tolls not neces-

The falling ©

icularize. . soh i t imperfect condition
sary to particular i itality of the trade which in the presen p
. trating the witality
As iu;t:xeirst;lhilts ;xay Ee mentioned that no less than 241,207 tons passed through the
of the wor ’

Madras during 1881. .
locks north and sol‘;th ::c;gni;::g that g;he system on which the tolls have been levied acts as a
1t is now fu ti trade, and on the report of a Committee which has lately taken the whole

direct impediment deration, Government has decided on modifications which, though reducing
2

subject i;]t:c:iol:: for the present, will, it is certain, have a very beneficial effect in stimulat-
the actual ¥

ing traffic. Y aced to show the growing commercial valu.e o:t' a work
d suﬁicient, .‘t )Z‘ll‘;‘;::{,]l;a:dile;dadtg all the physical cfnditions of the coast, suits m every
which, while ‘bﬂn{f bits as a mode of conveyance for passengers and goods, opens a field of new
way the namvel amlent to the inhabitants of the littoral tract, and a&(trds a high way of
and diverse &2 Oyt a cost of certainly not over one quarter of that f)f a railway. .
limitless capacity & benefits indirectly touched on in the Report is the valufa wh\‘ch may .yet
A Amovg other ts of land which hitherto from having been open to 1nvasion of tidal
attach to the lal‘f:ar]f;cbe reclaimed by the works, and may, like others of a similar character,
n

water Will ove the success of which as an industry is

be turned to the best account as casuarina plantations,
urn

i long the older portions of the canal, . ' '
now s0 well eSt:;hz?eﬁr?n;fg f:he coal from the Singareni field in Hyderabad at a price which
As a mea

. it of successful competition with patent fuel and English coal at Madras, the Railway
will ad.nfl (;] lately expressed themselves to be very sanguine. .
authorities MT° - dvantage and importance of the work is its probable use durm'g the pre-
Bt e Zs linking the great delta systems of the Godavari and Kistna with
valence of fari W ntry to the south, and thus affording a means, whether the sea.-boar(? be
Madras and thfedcousiti{x grain at any point along the whole line ready for transport 1}1to
closed ot -nOt’ i GI;O mugt;t be held to be incaleulable. It is on these grounds that the claims
the interloh ‘tsbva ll:;sed as  Protective ”” have been urged on the attention of 1';he Govern-
of this work.tO edc it is hoped, that this view may be fully maintained and recognized.
ment of India, &7 ’Ai endix ]3: to the Report, the actual capital amount expended on the work
i As gbgwn " mfxft down to 81st March 1882 has been R30,87,185. .
from its commerEeT, the current year will be nearly R1,36,000, the capital outlay for the
As.the outlay n;( during 1883-84 and subsequent years will amount to R31,63,915.
completion of the' - of past working, it is thought that, with temporary increase to the pre-
From expenel&wthe epxpenditure in subsequent years might fairly be -ra.lsed to t.%u'ee lakhs
sent permanen: s.ta. ; 1 works over and above the amounts needed for repairs a.nd maintenance.
per annaws 9% ones nder the latter head, which has for the period, April 1879 to _March
The anousl ou687 © d to 199,000, will necessarily, as the works now estimated for

t . »
1883, on 89 avemgi[:ﬂ;g:i!;ne diminish sensibly till, as antxc\pated. by the present Executive
advapoe t.o:‘:arish(ﬁe ,I,),,,inte;me of the 261 miles of canal will not exceed R40,000 per
Engineer, e
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annum ({exclusive of establixhment), a charge which will be fully covered by the revenue de-
rived from tolls and license fees.

To provide, then, the requisite ways and means for completion of the work, vearly contri-
butions of one lukh from Provincial (which also bears the full maintenance charges) aud twe
lakbs from Imperial under Protective would, it is thought, Lest meet the requirémems of the
case, and would, under all the eircumstances of the case, appear to provide in a fair and equit-
able manner for the incidence of the charges.

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

Chief Engineer, Public Works Department.
8tk March 1883.

From Magor J. PExsycvick, R.E., Under Secretary to the Government of
Madras, Public Works Department, to the Secretary to the Gorernment of
India, Public Works Department,—XNo. 812 1V, dated 14th March 1883.

I am desired to submit, for the information and sanction of His Excellency the Governor
General in Council, the plans and estimates, as per accompanying list, for the completion of
the Buckingbam Canal,

2. Full and complete information regarding the details of this important work having
been afforded in the report on the estimate and the appended Note by the Chief Engineer, it
will sutfice here to remark that although commenced very early in the present century, the
work languished from lack of means for its prosecution till the late fumine, when it was vigor-
ously prosecuted for relicf purposes.

3. Though then left in a very incomplete state, the value of the canal as a communica-
tion connecting Madras with the Godavari and Kistna Delta Systems to the north, and with
Merkanam to the south, has now been fully established, and its importance as a Protective
Work during famine placed beyond doubt.

4. The work was classed under this latter head in G. O, 9th July 1881, No. 1697 WV,

1. Letter o Government of Indis, No. 1697 W, Appendix D, and subsequently in the communica-

dated 9th July 1381, ¢ India. N o tions as per margin.
2. Letter from Government of India, No. 681 G, .
dated 5th May 1881, para. 7. 5. Of the total estimate for the work,

3. Letter from Government of India, No. 1250 G, R63,87,000, about R32,25,000 will have Leen
dated 23rd September 1881, para. 9. . s )

$. Docket to Governwent of India, No. 2022'W, ekpe,"d"d by the close of the current official year,
dated 23rd November 1881. leaving R31,62,000 for outlay in 1583.84 aud

5. Letter from Government of India, No. 473A—G, stlbscquent years.
dated 22nd December 1881 . )

6. Letter to Government of India, No. 88W, dated 6. It is not censidered that even with the need-
1ith January 1882, . ful temporary incre: ’ s .

7. Letter fo Government of India, No. 348 W, porary 1ncrease to the Divisional Establish-
dated 7th February 1852, ¢ Tndia duted ment more than three lakhs can be satisfactonly

Teleyram from Government of India,  date exnended annuall . 1

Calcutta, 13th February 1882, ) P‘- L Y, a.“d as Provineial can, with

8. Letter from Goverument of India, No. 33A—I, Justice to other pressing ealls, only spare one lakh

dated 14th February 1852, . towards the work, 1 il s
9. Docket f» Government of India, No. 1307 W, s am to solicit a grant-in.aid

dated 25th May 1852. - - from Famine Insurance Funds to the extent of
(0 Largm Gt o T o 0031 tavo lakbs per sowum during the sext. ten
years.

7. It is, of course, to be understood that Provincial has to- meet not, only all repair and
maintenance charges without assistance for the work, but has also to pay for the needful estal-
lishment, the special grants for which heretofore made from Protective ceasing in future if the
above arrangement be acceded to.

. Telegram from Works, Simla, to Works, Madras,—dated 19th July 1583.

Buckingham Canal estimate, Tables 1 aud .II, vide Cireular V1 of 18th March 1vse
urgently required, please submit. Leave and pension allowances ty Le caleulated at 12 Pe;
cent. on gross establishment charge.
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India, P. W. Dept., to Secretary to the Govern-

From the t(;ao;eg%ﬁ 01f= . Dept.o—No. 2671, dated 24tk July 1883,
men ’ *

i 842 W., dated 14th March
i the receipt of your letter No. > da :
L ('hrFCtedlto :ﬂ;ﬂ;ﬂfﬁ; for the Buckingham Canal, and soliciting an Irl(llpel"ml
188 §ub1?llttlng R e Insurance Funds to the extent of R?>00,000 per annum unni
grant-mmddfrtol:n f?xius‘ubsequent years, Your sncceeding reminder No. 480 1., dated 16¢
1883-84 an e

ived. s
June 1483, hus 8150 bee;'i‘i‘e" ‘:hat His Excellency the Governor General m (-/()un'cll is l»le"_'Sed
2. I“er g‘g’o(lma‘;:om s“ F—Famine Relief and Insurance, 84— Protective Works, Irriga-
to ueign ”Y

; igi cted with the canal during the current year, and
tion * for expendlturehoﬂ (;:i:::ln::trk:fcg\?l:gms can engage to spend yearly R1,59,000 on it
to enquire w.hether X e] that case the Government of India will be prepared to give grants-
from Provincial funds: [i{e]ief and Insurance grant as funds may be available. Such grants
in-aid from the Fﬂm"‘f inal works and to equal, if possible, the amount expended from P.ro_
to be ‘;P;nt ]s °l°l{\§"c‘;:a§ges for Establishment and Tools and Plant must be met from Provin-
vincial funds. |

ial funds. .
) 3. The original plans recet

ed with your letter under reply are herewith returned.

. ent of Madras, Public Works Department,
Proceadings of the COToly o (0 Ayt 1883,

7. 0. HasTED R. E,, Acting Chief Engineer for Irrigation, Madras,—dated 30th July 1883.
Note by CoLoNEL < = tables Nos, I and II showing the summary of t.he direct and ind.irect

The accgml?;“;y X‘fc ount of the Buckingham Canal, prepared in this Office, are submitted
charges to Capiia

dated 19th instant, feceived from the Govern-
.11 reference to the telegram,
to Government with re!

ment of India. . . ¢ the canal submitted with R. M. G. No. 841 W., dated
2. The completion esmmnt?eoﬁ;',,m,os)l, the old outlay prior to 1862-83, as the final

. 4 not inel i .

Mth. March 1888,hdld lr:x: :'::e:tly been prepared by the Bxaminer of Public Works Accounts.
Capital ;chz‘:r::w ;":r works has therefore been increased from R63,20,752 to R68,24,843,
The total esh

Y leted by the end of 1893-94, assuming that the
1, it 18 expected, be comp A )

S. The w‘_)rks W; ;vorks from 1884-85 to 1892-98 Wll‘l be Rd,OO,Q“O. _
sunual expenditure © e completion estimates for Establishment charges,

- in th
4. No Prozlsw:ﬂ::; fr:: d';‘ocl:lls and Plant charges did not include the whole of the past
and the amoun pr

Wg“;m Eatablishment charges have now been estimated at R16,29,395, as shown be-
5. The
llow :— £
9,566,094
d f1882‘83 . . . . d k) )
Adu".cb“‘?“ bﬁo:teed ':: t;; ::elr :out on R29,27,397, the unspent l.)alance of the
Establishment © ’l': on 1st April 1883, exclusive of land compensation . . 673,301

estimate for wor

16,29,395

The estimate of Tools and Plant charges amounts to R1,57,762, as shown below :—
6. The estim

R
' 94,380
ked to the end of 1882-83 . . . S
(l)._gct;m::‘;;’il;::tb:za:ges at 1} per cent. on R29,27,397, the unspent balance sa01
e . . . " 5
@ of estimate for works . . a1l
(3),—3pecial Tools and Plant 7
Torar . . . 157762

—
.

. 1) and the whole of items (2) and 3) appertain to the wor
Rupees 3,054,1“: ltze:: ! (Sf)thege items exceeds the amount provided in the compl.etlon
now ip Prfég'et?;h ans plant by #88, which has been added in order to make the total estimate
estimates 10F m, viz., B56,12,000.
of direct chargeﬂb: rou::::f l;nd r,evemx’e lt’i)st bas not yet been fully ascertained, its capitaliza-

7. As the ab w:d in this Office at 25 times the annual assessment, which is assumed at
tion ha;e been ::::: Jand compensation. The total amount paid for land to the end of March
of the amo

82, so far as can be ascertained from the records available, is 3,038,201, of which B2,93,229
1882, so Iar _

.
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is included in the old outlay, leaving R9,972 asa charge against the current estimate of R65,367

. 558506 for B land. The total estimate for B land is H3,58,596,
55— * 6. and the capitalization of land revenue abated is R4,48,245.*

. 8. As R12,000 have been provided this year for payment in England on account of pumps
and machinery required for unwatering foundations of masonry works, the loss by exchange

,000, g 15. 84. per rupee as the rate of exchange

9. The estimate of charges for leave and pension allowances amounts to B2,16,243, as
shown below :—

]
Charges booked to end of 1882-83 . . . . . . . 1,35,447
12 per cent, on the estimate of Establishment charges from 1888 to 1884 to 1893
to 1894, in accordance with the telegram from the Government of India, dated
20th July 1883 . . . . . . . . . 80,796
Torar . . . 2,16,.243
A

4 Vide Government of In dia Reso. Thege charges were hitberto calculated at 14} per cent. 0.
ation  No. 385 A.—G., dated 1st Establishment charges or }t+ of salaries, assuming that

December 1882, 8alaries amount to 85 per cent. of the Establishment charyes.
Read the following : —

Telegram from the Government of India, dated 19th July 1883.
Note by the Acting Chief Engineer for Irrigatioz, dated 0th July 1883.

Order thereon by the Government of Madras.

The Tables 1 and II showing the summary of direct and indirect charges to Capital
Account of the Bncklf:gham Canal, as prepared by the Acting Chief Eogineer for Irrigation,
are approved, at.\d w.xll be submitted in manuscript to the Government of Indis with a copy
of these Proceedings in reply to their telegram dated 19th July 1883.

Endorsed by the Government of Madres, P. W. Dept.,—No. 626 I., dated Sth August 1883.

Porwarded accordingly.

BUCKINGHAM CANAL.

No. I.

Summary of the estimated direct charges Lo Capital doconnt.

*-’-—'_\___;—‘-:;:—:‘ == ‘;1",, B e e o oot i
Year. Works. “:.:l‘{'“ T‘;‘:ﬂ:" Total. Remarks.
— —
1 3 3 4 .8 ¢
T
;3 R B R
Outlay to end of 1882-83 -| 38,42,051 | 956,004 84380 | 4892535 | N.B.—1. The amounts in
Grant for 1883-84 . . -1 1,867,882 36,301 14,367 | 208,500 | colomn 3 inclode land eun-
Estimate for 188485 . .| 300000 | 67,820 6,410 | 3740130 | pensation B6,000 & year from
» . 188586 . .| 300000 67620 6410 | 374000 | 1884-88 to } sad
» 188687 . | 300000 87620 8410 | 374030 | R1,396 for 1803-04.
" 1887-88 . -{ 8,00,000 67,620 6881 | 373,601 | 2. The amounts in colemn
» 188880 . || 300, 67,820 4410 | 372090 | 4 include special took and
» 188090 . .| 300000] 67680 4410 | 373080 | plast.
» 189091 . .| 300000| 67630 4410 | 373030 | R13000 for 1883-84, R2.000
- 180192 .. .} 300000 67880 4410 | 373030 | each year from 188665 to
» 189293 . | 300000| 67630 4410 | 273,030 | 1806-87, and R1,471 for 1687-
» 188304 . .| 124960 | 28430 1,854 | 1,5533¢ | 8.
Torar . +| 68,24,843 | 16,292,908 1,587,763 86,132,000
.
R

- cherry.
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No. 1L )
: veluding tulerest).
7 1 timated infirect charges to Capital Account (excluding
Summary of 1re €sts ___ S -
————— ) ! < -
o - Capitalisation chr::?n?e‘:)yncsﬂy' 13:-?&3518;;. ToTAL.
of land r?(}'enue . ments in Kng- | o gliowancos.
Year. ) abated, ! land. 7
e | e i
i ! 3 4 l 5
. | 2 U N
— e | R ! o1 R R
1,35,447 5,14,448
| 379,00 35,44 4418
to end of 1882-83 . . . l e 2,000 gﬁ?g ‘ 15;6(’1)4
Charbes U oring. 188386 - - - 7,500 o oa | e
. 188485 . - T 7,5 8114 15,614
o IR0 T T.00 N Sus L 15018
” K- . M . 7, “ee o
" " 1287)-88 o 7,500 gﬁg t %gigls
A iSO N R 7 8114 | 15%14
” L1890 . ) 7,500 8115 | 15615
. Lo dswel i gll4 | 15614
" Y A ) 500 ’ 5,154
" " iszrz-% - 1,744 3,410 | 2
” ” 93o4 - - — Z 243 | 488
»” »” 189 TOTAL . 4‘48,245 ] 2’000 2,16,.443 Ir 6;66;
= J. 0. HASTED, Colonel, R.E.,

Acting Chicf Engineer for Irrigation.

etar the Government of Madras, P.
wder-Secretary to nt of v

From A. S. RUSSELP,a]Eii(}l-’BZZ;nck’ to Secretary to zgg Government of India,

. Depl L 6301, dated 16th August 1883. o

P ep", he receipt of your letter No 26'7 L d-atedtfzaélt'ti’on Fofa él‘ailt-in-aid from

" aﬁgom?i?c&;i:ne& thi[; e tt)‘mtBthﬁl?i‘an;ie?}anal has been duly recognizet

the sauis e Bu rha '

?_f_!;-!:;si:]e f{e“ef ax;dl I;;Zm:,?getoﬁizlf]g:mf?;)u that Provincial funds can be provided to meet

g t of 1ndia,
by the Governmen

50,000 yearly. X
diture on the canal to the extent of R1,50,000 yearly
the expen

Fron he Govern: ent 0 ndia, L0 ] ’ Statefor India,,;.

Ind ia, to Her Majesty 8 Secretarg/ Qf
vt " ,zZV g 5'5 P ZW’ dated 25th September 1883.
a. . .3

-dship’ val and sanection, estimates

. for your Lordship’s appro ; :

We have the bonor to foi‘;‘;;g:]rast 0%’ the probable cost o? completing the Bucku::gh:lx]n

ived from the Go;:mm;zgi%cations to R92,91,954, of which R86,12,000 represen e
Cansal, amounting aiters

s s haroes. . .
i 954 the indirect charg ion of the Buckingbam Canal Letween the tail
direct and R6,79, rovide for the completion o 8
9. These estimates p

. Delta system, and a point 66 miles sou.th of Madra.?,
of the Commgmi1 f Sf':;;tfitt:mli‘;zﬁre date, it will be extended for 233 miles to Pondl-’
ich it 1s hop rigatiou,
from Whlfl‘he canal is i?tfmded SfO]: ]{vjj;sl:g;:;ounting to R68,24,843, R38,42,Q51 bave been
5. Of the total es.u?a]tg82?83’ leaving only R29,82,792 for futfure expem.lxttfrei] -
expended up to t.he close Ot anfinished condition the canal is populav with the natives, tle .n‘um er

4. Even in its presel - increased from 723 to 1,055, or 445 per Qent., a:Jd their gross
of boats plying on 1t balv(l)n;ﬂ tons, or G7-8 per cent., in the three years’ from 1?79 to‘ 1882(:i
tonnage from 6,287 to . 'S of goods passed through the !ocks, porth aud south of Mudms,;;}
During 1881, 241,20787(?,‘1/[0 13;:81: the receipts from tolls increased from R.51,113 to Rl,lt]}, ~'1i
during the six years ll f‘ )lds in Hyderabad are opened up, th’e com.plet.lon of the caval wi

5. When the cn}a ;lewater communication, out of 387 miles which intervene between the
town

. ill also place the town of Madras in direct water com-
8. The completion Ofrtfl:; ct?lu:;e‘::illle:ndpwell irrigated deltas of th.e K_istna and.Godévarl
munication with evel'_.Yl l');us prove a very useful line of communication in tmg‘e of famine.
rivers. The ca’?al “fll ¢ likely to prove directly very remunerative. It. ?wll Probab]y do a
7. The project is 20 working expenses. But considering the admuustratxye a?dval’ltages
fittle more than Pﬂz'] 1t:r,'se from the completion of the canal, we have no h'esxtatxon.m re-
whish will lln_dm‘bt’e y‘vla'est ’s Government for sanction as a Provincial Ordivary Irrigation
pommending it to Her Majesty -



the amount expended from Proyineig) funds
8. For further details In connectjop with the schome we
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BUCKINGHAM CANAL,
No. I.

Year Works, T T T T e e
Total,
1 2 T
i )
M
B T TT——
B 1

Outlay to end of 1882-83 . 38,42,051
Grantfor 138384 . .| ‘157832
Eatimate for 1884.85 . 3,00,000

. »”» 1885-86 . 3,00,000

48.92,4_525 ! N.B.—1, The amounts
2.08,.){0 n columy 9 include land
3,74,030 compensation 6 onx) a

»  1886.87 . 3,00,000 3,74,030 Fear froiy 18%4.85 1,
- 188788 .| 3000000 374030 | §3and R1 395 1 IS
- 188889 | 3%0%00 373500 | 2 The amounts o0&
- 188990 .| 340000 372,030 1 lumn 4 ‘inclade specia
» 189091 . 3,00,000 372,030 1 tools and lant, *
»- 189193 .| 3000000 'y 372030 | Rizogg gor 1883.84
» 189293 | 3,00,000 | 1 372030 'R2,000 each year from
» 1803.94 1,24,960 S72030 188485 o 1886.87 and
165,234  R1471 for 1887.69 *°4
Torar . 68,24,843 86,12,000
' e
Year Capitalistion Lows by exch ;(&m“ . “ T
f land snge for leay.
o bty enue * fermenw in | aod pension T tow
—_— , Aliowances,
3 ] : R | .
R R B R
Charges toend of 1882.88 | .. . ; 3,79,001
-w during lesges . . L. "7,500 “booo |  MBMI | Gleses
n . 188588 . . .o TEo 047 18
» . 188687 0 - . 7,800 9,467 m
» w» 188788 . T - 7,500 9,467 16,907
» » 188889 . . - . gho 9,467 16,967
w  w 188890 . . - . 7.500 9,467 16,967
- » 189091 T - . 7,500 9,467 18,907
1891-92 .o 7,500 y o7 .
. » 18 .ol 7500 9,467 i%
A I -1 | - 16900 .
p : 744 3978 5788
T : :
T s w0 [ agare | aroses
; A
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From Her Majesty’s Secretary of Stote for India, to the Government of India,—
No. 72 P. W., dated 6tk December 1883,

- Your Public Works letter No. 50 of 25th September last, forwarding estimates for the
completion of the Buckingham Canal, has received my consideration in Couneil, .
9. The outlay, direct and indirect, now proposed for completing the work will bring the
tal expenditure up to 802,91,954, of which the sum of B54,06,97§ had been e‘llrendy expend-
tolat e P:h end of 1882-83, leaving R38,84,981 for future expenditure, of which R37,19,475
od a © 'Zt of direet and B1,66,606 of indirect charges. '
wonh; c?I‘nlfl development of the Buckingham Canal from its first conception, when it wag
oly ;ﬁes of shallow channels connecting the various backwaters and drainage streams
simp ytha coast of Madras, to the present scheme for its completion as a first-rate canal with
alm}? ti . works and protective embankments, is clearly described in the reports of Colonel
r*:i‘i‘: I:i'd Major Drake-Brockman, the Executive Engineer in charge.
8 4Y The mileage cost, which only amounted to R1,400 in 1866, and was suﬂiexent.for the
;xaodation of shallow boats which carried a small traﬁif:, gradually increased with t}.xe
oy irements to R3,500 in 1875.76, to R8,500 in 1877.78, and to R12,000 in
inorease of requir timates now submitted would swell the direct mileage outlay to B32,996.
1881-82, and the est? inion that the advantages of the work, as affording communication in
You are of op;nMadras and the rich deltas of the Kistna and Godaveri, as well as a
i twe:o Madras the ‘produets of the coal-fields in Hyderabad when-opened up,
mesns of convey. i ase of traffic and the popularity of the canal with the natives, afford
together with t,l‘;e ch:stify the additional outlay of capital now proposed, in order to .make it
sufficient grounds ]uitable for its enlarged operations. You do not, however, consider t'hat
complete ax'xd more ds ctive to the extent that would justify its being classed as Productive,
the work will tlg:u;tf‘ﬂ whether, for some time to come, it will do more than cover the
and you are ev
working a_Penm' i the letter from the Government of Madras, dated the 14th March, thzft
8. It is stated ullakhi can be satisfactorily expended annually, and it is proposed that this
not more than-thr“: the proportion of two-thirds from the Famine Insurance Fund and. one-
should be P"°v’d.ed ! nl £ Zdi PYom Government are of opinion, however, that the grants-in-aid
thil‘dthﬁ'm;: Pr.: :mf?;dsu sho.ul&, when available, be equal in amount to that expended from
ﬁ.",m e Faml
Provincial funds. er a period of ten years from the present time,
7. The expenditure would tl;;:syl:,islgizglﬁf ; ey tll:at, if applied in such a manner as to pro-

. to agree Wi ' X . 1 « f the
and J sm disposed ised estimate for the improvement and completion o
Its, the revised estim
duee’ commengurate resuiis,

dertaking may be accepted, and 1 accordingly sanction it.
un

5.
times of famine be

% Goveramant of Indis Central Printing Office.—No. 665 P. W. D, —27-5-80.—40.



