labpu . the  t
fill -wprks strur:k imas. in goarl condluan, a,nd thera was. ﬁra.c _ally ;
no..,sicl;nessﬂ-the best  test, I suppose, of good alkround | ad-
| ministration, . Hissar, however, has not been spared by the

) cholera, which is raging at the present moment in many of the

|| towns and villages, The famine camps had their worst time,
. isome months ago, and there was a terrible outbreak on somie
| ‘camal works, many miles away, to which eleven thousand of the
| Hissar people had been deported ; so bad, indeed, that the whole |
.| camp had to be broken up and the people brought back. M.
.,'_I-Iumpbreys also took me to the village of Tahvaadi Rana, five

| miles away, a cluster of mud hovels picturesquely heaped together

‘on a mound in the desert, and deserted by all but the aged and

mﬁrm who are receiving a weekly dole. These poor creatures,

:""were waxtmg for us outside the village, formed up in ‘a group.

'_-i_siaﬂ's and women shaking with palsy, the usual collection, ‘of yil
lage decrepltude, and five blind. On the other side of the rdad_ |

* under a big sandbank. = There were old men leaning oh thelr' i

were the fresh applicants for relief, who told their cases. One of

| them was an old ran who had lost two of his sons. He was
- keepmg thelr wives and their three children and his old mother

. of ninety. ' He had no land, and his bullocks, from which he got

. a living, were dead, He and five more were put upon the list.
Altogether in the village, which is a large one, there are thirty-one
people on Government and twenty-nine on charitable rehef




CHAPTER XIV

Thc Money, Moral, and Material Value to India .
of Sir Arthur Cotton’s Work :

With the northern practice the name of Sir Proby Cautley will be
handed down to the grateful remembrance of posterity, and with the
| southern practice, that of Sir Arthur Cotton, Of the many benefactors
of India in recent times, there are few who have done more material |
good than Sic Arthur Cotton during this generation,  Both he and
Sir, Proby Cautley have raised, or contributed to raise, a school of
hydrauiic engineers, whose deeds have shed lustre on the public sex-
vice in tile Presidencies of Bengal and of Madras. The name of Fife
is similarly associated with the irrigation works of the Bombay Presi- |
dency.”--SIr RICHARD TEMPLE, G.C.8.1, [ndiq in 1880, p. 257

II‘ has been suggested that it might be useful if the
' value of Sir Arthur Cotton’s work to India, reckoned
in £ s 4, were computed, If the question be asked, How
much is India the better for Lieutenant Cotton's adoption
of an Indian career? obviously the answer is difficult,
There are certain tangible results which “ he may read who
runs " ; the intangible are harder to indicate. A page or
two of this biography, however, may, not unusefully, be
devoted to a consideration of this method of estimating Sir
Acrthur Cotton'’s work.

1. THE MONEY RETURN.
(8) o Government (after Interest on Capital Expenditure has been

reckoned), Rs.
Godavari Delta System . . S RS i 3,70,08,763
Kistna Delta System . sl ! 2,02,11,515§
Cauveri Delta System . o . 2,35,38,320
Lower Coleroon BN i 3 REN G Y : 94,190,951
. T_ota!, Ehirect. 0 0y s i R e 9\02,59,'549‘

Madms Adminisiration Ra;?on' 1898-99 , section, ¥ Irrigation.”
28




;mu AR’I‘HUR_’ cotToN
iR

A Brought forward i T4 9,02,59549
Of remainder, one-half rna.y be. reckoned as it is I
certain but for theearlier successes 5o much
irrigation would not have been undertaken : 58,74,758

Total in Madras, Direct and Indirect, / Rs. 9,61,34, 307

Much of this was earned at the old rate of cutrency
(Rs 10=£1), and might, half of it, be repre-
sented at this==£g,508,430. The present rate, LR
| however, may he taken, Rs. 15=£1, . . £6,408,954

Did ever before engineer or civilian in India divert so
magnificent a stream of easily-borne revenue into the
Gp'\:rernment Treasury ! And, at the rate of several mil-
. lions sterling per annum, a contribution to the revenue is

~ going on, and may go on for hundreds of years. Shall

he, who provided all this by his courage, abllltv;, and
e humanity, ever be forgotten? And shall his teaching
. and example go for nothing ? : '

_ (b.)  To the Districts Apected, and the Pqui!e thereoy.
| Some difference of opinion exists as to the increase
in produce which comes from irrigated land:
certain authorities give Rs. 1o per acre in
Northern India, Sir Arthur Cotton says Rs. 15,
‘and as he appears to have had good ground for
his estimate, it is only fair to him to calcalate on
his basis.  There are 5,875,374 acres under irri-
gation in Madras. Sir Arthur Cotton, who de-
" Signed and executed, or (as in Kistna) was the
originator and partial designer of the great worles,
may be credited with this increased produce.
The annual increased value thus given to the
land, the extra money coming into the hands
of the people, is Rs. 8,31,30,610 ; or, at Rs. 15§
to/ 41 sterling . ; : § ‘ J L h58r8,374

1.1 'should like to put the Government estimate, but it varies so
Jmuch that T cannot strike a fair average. Generally, the rate for wet
cultivation is four times that for dry cultivation, ' The Hon. R, A.
‘Dalyell, of the Madras Board of Revenue, gives statistics for 1856
~ and 1866, which would justify a much higher calculation than is given
| here, but, all through, I have been desirous to give estimates below
* the actuals (p. 399, Administrative F;ﬁ::rzmcp R:rmrded i 1‘ amer

U Famines: 1874).




_S:xty years have passed since one of the grmtest of

Sir Arthur Cotton’s works was completed—the

Cauveri delta—and nearly fifty since the' Godavari

| began to yield large returns, It would not be un-

fair to reckon for such an'estimate as this, thirty

years of the above figures.  Such an ‘estimate

shows that Sir Arthur Cotton has been the means

of adding to the income of the inhabitants of cer-
tain districts in Madras only, £5,875,374 X 30 =£176,261,220

Summarised, we have this :—

(a) Money return to the Government, wholly
profit, as interest has been already
reckoned, £800,644 per annum, also

multiplied by 30 = 24,010,320
(b.) .__ylon'ey return to the people . ; L 176,261,220
Total I ! | . £200,280,540

A fairer tribute to Sir Arthur Cotton would have been to
add thirty-thres per cent. to the above estimate, by giving
forty years’ amount of the returns, which would reach the
sum of £267,040,720 sterling.

Nothing has been reckoned for the rest of India, though
‘much might, in strict justice, have been reckoned.  There
can be no doubt that, but for the success in Tanjore and
Godavari, very little of the canal irrigation in other parts
of India would have been undertaken. = Nor is any heed
given to the great saving effected through the improve-
ment of the Paumben Channel. Directly and indirectly,
Sir Arthur's beneficent work is almost past finding out,
certainly it cannot be accurately reckoned up.

2, THE MORAL AND MATERIAL RETURN TO COUNTRY
AND TO PEOPLE,

This is incalculable in a double sense. No one can
measure the force which prosperity gives in increasing the
happiness and comfort of every home affected thereby, or
adequately state it, even if it were appreliended.  Some
idea of the other side of the matter might be obtained if
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one were to gamer and set forbh the awful condmon whrch

famine causes. Utter destitution falls upon vast multitudes,

the money 16ss from partly-withered crops or from want of
_crops is great, demoralization affects practically all, and

vast numbers become quite destitute and the recipients

| of Government relief and private charity. As for those

others who are able somehow to pull through a time of
little or no work ‘and extremely, almost prohibitory, high

prices for food, who have to deny themselves everything

beyond mere maintenance,—

“Their skincleaveth to their bones; it is withered,
it is become like a stick.—(Lam. [eremiak,
iv. 8.)

“ They that are slain with the sword are befter
than they that be slain with hunger ; o

“ For these pine away, stricken through for want
of the fruits of the field.” — (Lam. Jeremiak, iv. 9.)

All this is impossible where the views of Sir Airthur
Cotton have prevailed. In every other part of India it is
not only possible, but, in many parts, certain, that hideous
suffering recurs at short intervals, as in the case of the
Central Provinces, ravaged in 1806-97 and again'in 1899-
1900, with the consequence that,in one part of that region,
forty per cent. of the inhabitants are receiving Government
relief ! j

. The Indian people cry, with a loud voice :—
“ How long, O Master, wilt thou permit us thus
to suffer? Bring succour that we perish not!
How long shall the land mourn, and the herbs of
the country wither?"”

Alone amongst British subjects do the Indian lieges of
the Queen thus suffer. Is it possible, with the teachings
of Sir Arthur Cotton in our hands for our guidance, that
Englishmen and Englishwomen will permit this state of
things to continue ?
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-CHAPTER ey ol o
Wofk. for all India

)EFORE leavmg India, Colonel Cotton wrote ]oyfully

of the well-being of his greatest undertaking :— _

“1 am happy to state that, from whatever cause, the
Godavar: district is prospering beyond ‘all expectations;
we can show that, deducting our large expenditure during
the last four years, amounting to 41,110,000, the net
revenue has greatly exceeded the average of previous
years ; the excess in the last year but-ong is no less than
£19,500, That of the last would have been more, but
for the destructive flood of last September, The causes to

which I attribute this extraordinary improvenient, are’ the_','- )

large expenditure by the Government and the sﬁgar manu-
facturers, the extension of 1rr1gat10n and the mcreasc of
exports under a vigorous revenue management,” Aot
He printed for private circulation a pamphlet on Pu l;ln.'
Works in India. It was afterwards reproduced with an
introduction- by General Fischer, R.E., and is still of con,
siderable value for the suggestions it contains concerning

‘useful projects. He alludes to some of the former mistakes

in the plan and execution of road wor k, and yet observes,
| with reference to the improved road from Madras to the
westward, that it has saved, in the cost of transit, cent. per |

cent, on the capital expended upon it, " In comnienting on =

this road from Madras he shows that it saves the country
£1,850 per mile, on an experditure of A1,000—nearly .
200 per cent.; and that Cochrane’s Canal, oply ten

miles long, yields to the Government annually £3 000,
) ; 427
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on an outlay of £15,000, or twenty per cent, besides
the saving to the community by its cheap transit; and
that an expenditure of 425000 on  the Paumben
Channel, between the mainland and Ceylon, has reduced
the cost of freight between Tanjore and Ceylon by two- |
thirds, saving in the carriage of grain alone more than
£40,000 or 160 per cent.
| Most earnestly he was again espousing the cause of
navigation on the great rivers, and he argued at length
on the commercial advantages of opening up the Upper
Godavari, especially for navigation, His project, however,
was not accepted by the authorities ; it may be hoped that,
in the reforms which must come in the early future, its
importance may be recognised and the necessary works .
undertaken.

STORAGE OF SALT WATER.

Another topic, of this time especially, is that of the
storage of salt water for the production of salt—"“a great
necessaty of life,” and always much prized by the people,
though it was an article which they had great difficulty in
obtaining. He proved that it would be a great gain “to
raise the water to higher levels than the lowest, which
alone were occupied in the native manufactare.”

In 1862 Sir Arthur left England for India, and investi-
gated the Behar project of irrigation and navigation in the
valley of the Sone river, originally examined and estimated
by Colonel Dickens, under the orders of Government, and
having made a highly favourable report on the ‘project,
sent the same to the East India Canal Company, vwho
published 'it. The Company found they could not raise
the requisite capital without a guarantee from the Goverfi-
ment, so they were compelled to relinquish all idea of
executing the work ; it was accordingly taken up by the
Government, whose officers have successfully completed it.
Tt proved of most essential service during one of the
famines, and irrigated five hundred and fifty-five thousand



onn.- hundred and ﬁfty acres, from which otherwise scarceiy
“any crops could have been raised, (g
His visit to Orissa in 1862 was fruitful of wise commeut
and judicious observation i— A
“All deltas require  essentially the same treatment,
‘They ate all subject to dreadful evils if unregulated an_ti
the rivers left uncontrolled. All are capable of almost
incalculable improvements, all cause a far greater expense
by their being neglected, than by the execution of the most
complete system of works ; all require the same means to
be used to regulate their waters, and’ convert the natural
constant succession of flood and drought into a constant
and invariable supply of that which makes the whole
differenice between plenty aud famine, comfort and mxsery,
wealth and poverty, so far as material things can do it.”
“Upon the regulation of the waters of every country
depends, ' incomparably more than on anything else,
its ‘material well:being ; this is especially the case in all
tropical and other countries which have definied perlodmak
rains. i
“The cause of all the m:scluef we are now lamentmg
[the Orissa famine] is perfectly obvious, ‘and has been
clearly pointed out by Captain Short, It is the change

that' has taken place in the heads of the Kujooree and |

Mahanudi within the last few years, in consequence of
which a much larger portion of the whole water now enters

the former river than its lower parts are capable of carry- -

ing off.  All delta rivers continually change, if left to
nature, when, by some change above, the set of the stream -
is so thrown upon the head of a branch as to widen and:
deepen it, till the ‘channel is capable of holding the
increased body of water down to the sea; .but, in the

meantime, the mischief that is'doné by flooding and. -
deqtroying land “ is incalculable in a highly-peopled

country.”

The remedy for this was some trifling works at the
point where the evil originates, viz, at the termination of
the hill countty six miles above Cuttack, by which the

-
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excessive evils now experienced. could have been ‘stopped
' at.once, and by which they can even now. Indeed, the
turning of the water into the Mahanudi bad already
commenced as the effect of the small works already
executed, .' :
In the preceding twenty-three years there had been :—
Three years of famine, ; -
Four years of drought,
Seven years of inundation,
Seven years of moderate seasons.
His practical conclusion, after this inspection, was to
| 'this effect, that, “if the works should cost Rs. 5 an acre,
the increase of produce would be two hundred or three
hundred per cent,, abundantly sufficient for our purpose.”

In another report, written at the same time, he says -

| #To me it istno more a question whether the waters
of the delta ought to be regulated, than whether food
. ought to be cooked, or a broken leg to be set. It is no
more a question whether flood water ought to be let in
upon the inhabitants of a delta, than rain water upon
those who are living in a barrack ; and that before long it
will be treated as a matter of course, that £1,300,000
ought to be spent in sheltering two millions of people in a
province from the floods and drought, just as much as in
sheltering twenty regiments from the weather—that it is
as necessary a piece of economy and of mercy.”

One party of ryots, in discussing with him the spread of
irrigation, finished their statements by saying, “Oh! if you
give us such works as you speak of, what with sugar, and

all sorts of things that we shall then grow, the land will
produce sir times what it does now !”

In 1864 he wrote to Sir Stafford Northcote as follows -~
“1 am not pressing upon your attention a matter which
is of comparatively small importance, but one which ' is
gertainly at this time one of the great vital questions in
the management of India. L

e
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.w;ll'-'_ see t.hat the views of ‘my opponents and;
myself are dlametrh.aliy opposed ; one of them must be

.rej&c‘ﬁed in-the future conduct of the matter. The future
progress of India in every respect must most materially =
depend upon no mistake being made as to which of those: )

views is the true one.

%I have a letter to-day from an Englishman, who has

for many years been farming in the delta of the Godavari, |

who writes as follows i— -

‘@ Last year, in the sub-division of the Godavarl district,
land ‘yielding £30,000 revenue was thrown up in May,
as the ryots saw no chance of obtaining ‘water ; in portions
of ithis land the seed had been sown ; this was also sacri-

“ficed,  The navigation in some canals is greatly interfered

with, by their not being properly cleared of the silt, and
many drrigation canals are choked with mud, and are of

very little use,

“¢The same is the case with the great works in Tanjore. i

I quote this as a proof of the strange indifference with e

which this great subject has been treated during tlie last
two viceroyalties of India. I need only refer to the aston-
ishing indifference which has been shown respecting the

famine.  Not only hds there been no effective prosecution

‘__s_:f-irrigation and mavigation for the last five years, but even ' .
the successful works yielding such great returns in Madras -

have not been kept in repair, Nor has anything worth

mentioning been done to correct the errors in the Ganges
Canal, or to extend its operation ; it has been allowed to

linger on in an unproductive, and even a dangerous, state,
for many years.

1 may add one fact ‘to show the vast importance of
this question, if anything were wanted to be added to that
of ‘the famine, viz, that the increase of revenue in the
Godavari. district since the works were begun, has been
£270,000 a year, a sum which, if éxtended ‘to the other
one hundred and thirty districts, would amount to
435,000,000, which would be the difference in~reven_ug.=._'
between India irrigated and India left to the natural
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state of things, bes:des the loss of mtihons of lwes by
famine.”

Axnd 'to Sir Lewis Pelly (alludmg, to' a pamphlet en-
closed)

“¥ou were good enough to hear what I had to say
about the Orissa works. As these are now the works
upon which all who are opposed to irrigation and water
transit fix their attention, it seems to be of the first
importance that their circumstances should be well con-
sidered ; and 1, therefore, try to lay before you in writing
what 1 said at our meeting, with some other things that in
the hurry of the meeting I omitted. !

“1 offer these remarks, not only as having had fifty
years' successful experience in these matters, but also as,
being out of office, I have time and leisure to examine
them in a way that those who are overwhelmed with
details, and even that those who are in the thick of the
operations, cannot.

“There were four classes of engineers in India~—those
who aimed at nothing, and succeeded in effecting it; those
who aimed at something that was in itself a mistake, and
succeeded in doing’ mischief; those who aimed at some-
thing right, but failed through mistakes in carrying it out;
and those who aimed at something right and, by God’s
blessing, succeeded.” '

‘In advocacy of the claims of the East India Irrigation
Company, and the importance of its promotion, he
wrote as follows to the Governor-General :—-

“ I am informed that the true state of the case is that
anthority was actually given some time ago to the Gover-
nor-General to raise loans to the amount of 420,000,000
in the course of some years, with a full determination that
no more projects should be executed by companies (not
even in Qudh), though. the Government had themselves
offered it, and approved of the East India Irrigation Com-
‘pany going to the expense of examining that tract; but
that large projects should be executed by Government
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ut since then 1 hear that these instructions have

been countermanded, and that only eight millions should '

 be raised in five years to build barracks, leaving the ques: Y
| tion of the execution of the great irrigation works where

it was before. e
41 feel quite certain from all that has passed of late;
years, that there is not the slightest possibility of any large '

irrigation works being carried out by the Government; so

that if they refuse to let them be done by private com-
panies, it is certain that they won't be done at all. | ‘We
paid off many millions of debt, while we have withheld
£200,000 or £300,000 required for the completion of the
Godavari and Kistna works, though that money would
yield one hundred per cent. to Government, besides securs
ing the districts from famine and its calamitous conse:
quences.

“The present crisis of the Ganges Canal seems a most
favourable opportunity for bringing forward the whole

_ subject, as well as that canal's particular case.

4 We have every reason to hope that both the I rrigation
Company’s great projects, in Madras and in Bengal, will
be in extensive operation this year, and they both promise
as great returns as those of the Godavari and Kistna,”

The vexed question of “mistakes” occupied much of his

. time and attention, for he was always trying to correct

them,

It would often be argued that, if a district were what is
called a “rainy” district, the fall in the year being con-
sidered good, there was no need there for irrigation.  This
point Sir Arthur combated strongly on the ground that
« the monsoon may be a very heavy one, and yet the land
may suffer from famine ; as in the case of the Orissa dis-
trict, where thirty inches fell, and then in the drought that
followed the whole of the rice crops were lost. Another
thirty inches fell, but it was too late. Famine followed.
Had there been a canal system available, this water
would have been saved and utilised for the enriching of
the country, and all the disasters of a famine averted.
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Widiksr ot e stored and  distributed, or it becomes
an enemy—an instrument of destruction and ruin whenit
- does appear, rather than a beneficent friend and life-giving
(influence ; whereas, when it does not come, there is drought
and dearth on every side. At all times of the year, too,
water is needed,” 'The simplicity of these assertions, one
‘would think, needed no argument or burning eloquence to
prove them, '
The year 1877 was the worst year of suffering Southern
India has ever known. An examination of the rainfall
statistics shows 1877 to be a year of heavy rainfall, but
twenty-one inches out of the total fell on two or three
successive days in May—18 to zo, The quantity which
then fell was at least half a year’s average normal rainfall. |

| My attention has been specially drawn to a striking
confirmation of Sir Arthur's observations just recorded.
He often insisted on the fact that when he used/ the
word irrigation, he meant it as a very comprehensive
term, It included storage of water as well as the supply-
ing and drainage of land.

WIE" he said, *the careful regulation of the water is
attended to, it answers admirably every requirement of
the country, bringing prosperity to the population and
revenue to the Government. Its necessary outlay in the
cost of works is amply repaid over and over again, not
only by the wealth, but the health of the territory where
the money is spent. Those who are not intimately enough
acquainted with the subject have suggested that such a
circulation of water must necessarily cause outbreaks of
fever. | This also is a mistake ; it is the undrained swamp,
‘combined with insufficient food and -clothing that
creates India's worst scourge—fever. Place the country
under a wholesome and continuous system of drainage,
and it immediately is free from the dangers of sickness
to a very great extent.” 5

&



THE ENORMOUS VALUE QF RIVER WATER OVER
W.ATL.R ld

By every means in ‘his power he endeavoured to prove _;

that in her rivers, as well as in her rainfall, India possessed
a mine of unused, and, as yet, undiscovered, wealth. To
quote a favourxte. sentence of his: ¢ Water is India’s
greatest tteasure” One fact that he would sometimes

state was the difference between the “ryot” system df‘
watering the land, and the superior system possible to us
by river regulation. The well water raised by the primi-

tive bullock system would provide three hundred cubic

yards of water for one rupee, and only just touch the
surface of the earth; in river irrigation the rich ' stream

S0 feeds the crops that no. manure is ever required, whtle
the crops follow each other in natural ‘succession year
after year. The Government can. provide, by means of |

jdrrigation works cartied out on .a right principle; ope |

thousand five hundred cubic yards of water for a rupee, or
five times the quantity for the same money of a much
more valuable article.

« The difference between well water and river wate.r, he
adds, “is this, that well water is not worth one-ihird of

river water, because it contains no food for plants; while

river water perfectly renews the soil ; and, secondly, because

well water costs from five to ten t:més what river water
does.  Nobody denies this, yet they always write just as if.
the one was as good and as cheap as the other, I have

shown this in my last paper, as usual, There is no water lost o
in the canals by percolation. The river water fuddles them -

perfectly, but the cost of water, delivered on a large scale
by river works, is so small that if the canals do lose some

. by percolation, it is a ey small matter, and it must soon
stop.

“How strange it seems that people should not ask
What does water cost by such and such a means of bring-
ing it out on the fields? The Tungabudra, the most ex-
pensive of all the works, costs £1,600,000, and su pplies 2,000

ALt

o
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mtllmn cubxc yards whlch at six per cent., or £100,000
a year, gives 20,000 CIJbiC yards ; but this is for bare rais-

ing, while the irrigation works include embanking, drain-
. ing; navigation, etc., besides manure,

- “In Godavari, the water costs the Government L1 for
60,000 cubic yards, with all the other effects. Nobody
denies this, yet there is not the slightest allusion to it : for
instance, in the common report, they write just as if water
were water, whether it costs much or little, and whether it
. manures or not.

- *“As to the extent of land that could be irrigated at a
‘practicable cost, there is literally no limit to it. At ‘this
~moment they are watering from one end of India to the
other, from millions of wells in every district, at a cost/ of .
five or ten times what it would cost to irrigate by works
on a large scale, y

“Mr, Robertson says ' that in ' Coimbatore it costs
Rs. 20 an acre per annum. It costs the Government on
an average six per cent. on Rs. 25, or Rs. 14.

It is passing strange that it should be only in the end
of the nineteenth century, that people are beginning to find
out that the sufficiency or insuficiency, the abundance
or  superabundance, the purity or impurity of water, on
which depends sickness or health, wealth or want, life or
death, ought 'to be the special subject of the attention
of Government; and that when they have completely
solved the problem of turning the stormy ocean from the
great hindrance into the perfect means of communication
between nations, at a nominal price of transport, they
should have yet to learn that the same means will answer
for the internal transit of countries, and is the only pos-
sible effective means ; so that while they can bring the
corn of India ten thousand miles through the storms of the
ocean, they are cffectually prevented from making use of
it for want of the means of bringing it one thousand miles
_ to the coast from the interior.”

A
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NAVIG:ATION TOPICS AND SCHEMEQ

. On the question of Indian trafiic lie writes :—
| %The traffic through the Paumben Pass between Ceylon

and the mainland is seventeen times what it was before the -
improvement ; the main Godavari canal some twenty-fold |

probably ; that between Orissa and Calcutta forty-fold
although the internal line is not completed.

“1 am persuaded that the traffic in the Indus canal,- if .'

the North-West and Behar canals are connected, will he

beyond any English ideas. Do you see the advertisement '
about the Panama canal? It gives the traffic in the' .
Suez canal as half a million the first year, and four and a

quarter millions now. And this without India being effect-

‘wally opened. .The freight to Kurrachee will soon be |

A1 105, and with a charge of 10s, to' Allahabad, together

18 pey buqhel, the trade in various Indian grains will be

1mmense

\ Sir ‘Arthur compares cheapness of water w1th rallway

transit in a few terse sentences ;—
“7 wish we could somehow get Messrs, F. to understand

the extraordinary circumstances of Kurrachee, that it must

inevitably become one of the principal ports, if not the first ;

that it is the natural outlet of the whole of North India |

and of all Central Asia ; and this, with its accessibility and
“nearness to England, gives it advantages which nothing
can possibly counteract.

“But that the one thing it wants is ¢keap communication
up the valley of the Indus. If a railway could carry ata
halfpenny a ton, it would cost £3 1os. from the North-
West.; while a canal, at a tenth of a penny, would charge
ten shillings; making a difference of two millions a year on
a single 'million tons of wheat and other grains only, even
when the prices in England allow of railway prices at all ;
but the fact is, it would make the difference between such
a trade and none at all,

“In these matters we must always keep in view the con-

quest of the ocean  The cost of transit by sea must greatly




fall yet low as it is. What is now before us in the way =S
large vessels, 700 or 800 tons, and the use of high pressure, :
| will certainly reduce the cost of sea carriage before long to
half of what it is now. The one thing now is to reduce
~ the cost of inland carriage to cotrespond. If this be done,
the increase of trade will be beyond all calculation.” '

With regard to the Indus navigation schemes, Sir Arthur
L WEOTe s
4T think most probably that the line you Ruggest will
"bc found the right one, if not the only one, I think there
is no water communication between Ferozepur and the
Sirhind. . A canal of 100 feet by 7 feet would form a good
‘navigation ; but if it is to water half a million acres from
'the Sutlej in the Punjab, and as many from the Indus in
//'Sind, it must have a section of about 250 square yards,
with a current of 3,000 yards,

[Tt has been of late a great question with me, whether
for these large canals it would not be more economical to
‘make them twelve feet deep ; and this is one of the points
to be well considered. If twelve feet deep it would require
'to be sixtyyards broad, The cost of the canal is not in
proportion to its breadth. The two banks will be the same
whether thirty yards apart or sixty. This is one of the
things that make the large works so profitable. I think
43,000 a mile would probably be sufficient for the main
canal, but to this must be added all the distribution works
. and river regulation, and drainage works,

“The supply for irrigation must be by leading water
[from the rivers, because it will' be so much cheaper than
‘pumping.’ The navigation might be supplied by pumping,
where no irrigation is, because the quantity is so small.

“FEven for navigation purposes the canal must be very
large, for we must keep in view a traffic far beyond any-
thing that people usually suppose. We must certainly
. provide for several million tons. You see how enormously
the trade of India is increasing without cheap transit.
Really cheap transit will give a stimulus to it that nobody
now dreams of. ' The aqueducts over the Indus and Sutlej
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.would t.ertamly be heavy works, but bemg only fwo in a
line of nine hundred miles, they would not tell very heawly ;
‘upon the mileage.” b
To.a leadmg irrigation ofumal in India he wrote -
. “Thank you for a most encouraging letter, What a
wonderful change of affairs| Lord Mayo seems to come
into your views astonishingly, Thank you also for the
hint about F., which was very important. I have written
to Frere! telling him what a hopeful letter you have sent

me, and how I hope that his great projects coming under ./ i

your review will now be heartily forwarded. A year of your
reviewing of the great projects now in hand or estimating
will, I hope, give such a start to irrigation and navigation as
India will never forget, under God’s blessing. It seems as
if yau couldn’t have come in at a more critical time, with

such a.vast extent of work sketched out, The Sind, Ravi,

Sutlej, Jumna, main Ganges, Eastern Ganges, Sone, Lower
Ganges, Mahanudi, (Godavari Delta, Upper Godavagi,
Kistna, Tungabudra, and Tanjore—fifteen great works all
more or less within reach of your revision, involving ulti-
mately more than twenty millions of expenditure and the
irrigation of fifteen million acres with ten thousand miles
of navigation, besides many minor works, and especially
the great storage works. So you have got a field wide
enough before you. The completion of the first tank, viz,
Ekrookh, is a grand point gained. And at this moment,
too, the great point has been conceded and acted upon of
borrowing money for such works, only 43,500,000 indeed
this year, but I hope you will soon get that increased.
That Lord Mayo should at once begin by tesuming the
Orissa works is beyond all my expectation. Of course, it
will be a question at what rate of speed each individual
wotlk had best be carried on, but we must always take care
rather to err on the side of making hay while the sun
shines.

“What a point it is, too, that you can give the Sone

! Sir Bartle Frere, ¢.c.s.1., then a Member of the Secretary of

State’s Council,
29
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such a start! I think you should do your utmost to get
the line undertaken at once throughout its whole length to
Allahabad, especially now that the point is established that
the communication above is to be continued to that place.
I consider this completion of the line up the valley of the
Ganges of such extreme importance, that I would press
these works on to the utmost. I see in a Times of India,
to-day, that the railway cannot beat even the Ganges.
They are paying, 1 think, £3,500,000 for goods by railway,
on which alone there would be a saving of 43,250,000 if
carried by water, and ten times the guantity could be
carried. There is a sum of £1,750,000 paid on the Ganges
' railway alone for goods, on which the saving would be
more than 41,500,000 a year, and only about two hundred:
thousand tons carried instead of two millions for the same
money. The canal will certainly force itself on,"but I
would certainly at once undértake every mile of it that I
could. I would also urge the aqueduct at Allahabad to
connect the Doab canals with those of the Sone, as an
essential work to be commenced at once if possible. Could
you not also now put the navigation of the Ganges canal
on an efficient footing by putting Government steamers
“on it?

“Pray consider what I say about your proceeding as
soon as you can see your way a little.  'What is' wanted
is the connection of the various irrigations, so as to com-~
plete steamboat communication from Ludiana, by the
Sutlej, Jumna, Sone, Ganges, Mahanudi, Godavari,
Kistna boat canals, and one from Nellore through the
Carnatic to Pondny, so as to bring produce to a point
opposite to Aden at an almost nominal cost. That's the
.grand object.” :

To the sate correspondent he further wrote

“It is impossible to over-estimate the importance of
completing the line from Burdwan to Calcutta.

* About crossing the branch rivers, I can't give you my
ideas without referring to your note. I would send the
water through an aqueduct across the Bhagavati at four
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thousand or five thousand yatds an hour, two or three
times the velocity in the canal; it would save so much

time as well as money, and I would consider thoroughly

how far the work could be hastened by the use of iron;
even at an increase of expense. And so with the anicut
also, whether you couldn’t receive the fall, for instance, on
an iron apron instead of stone, as it could be laid in so
vety short a time, ' I wish you had sent me profile of the
line of canal ; I forget the level of Colgong or Rajmahal.

“ About the locks for the large steamers, I would not
make them for the present river steamers ; it would require
such an enormous width, When the whole line of canal
is completed, of course all the steamers ought to have
either stern wheels or twin screws, or, what [ think would
be best, a latge wheel carrying a chain with small plates,
say sixvor twelve inches square, passing over a small wheel
in front and rear, so as to give a great resistance by direct
action, with very little breadth beyond that of the vessel—
the ‘main wheel very large 50 as to give a high veloc:ty
with a slow action of engine.

“You will certainly have a great difficulty in the enor-
mous body of water you will have to dispose of in the
river, but your experience in the Muddur branch will
come in well there, I think upoh your plan of large
gabions you would be able fo master an immense stream.

“ In other respects you certainly have a magnificent site,
You do not tell me what you allow for the cost of the
anicut ; allowing for the difference of length, and three
times the cost of labour, it would be £450,000. Vou esti-
mate the extreme flood at two hundred millions, the same
as the Godavari, which is several times independent of the
irrigation.  You should, of course, have a branch to con-
nect the main canal with the Ganges somewhere about
Rampur-Bauleah.

“ Have you seen my memo. about high level navigation
canals, with a sketch of one to cotinect the Gorai with
Calcutta? I think that would be about the most valuable
work that could be executed for the money. The Secre:
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g tary of Sta.te said he had forwatded thf“ papers a.bout It to

Calcutta,

AT am puttsng on paper some 1005(: thoughts about your,
_.noble project. I hope to go into it more * systematically
when I get home. A man who is. entirely free from the
pressure of the innumerable worries of office has an im-
mense advantage in offering suggestions, though of course
most of them may be nothing, because he has not the
necessary detailed data; but a wise man may turn some.
. 'of them to account.”

The above letter referred to a large scheme which had
heen pro;ccted for a canal from the Ganges at Sahibgunj
" to Calcutta, but which was indefinitely shelved.

“ [ get to-day a letter from [Sir Robert] Montgomery, .
| saying no doubt .cheap transit is the great want of
. India, It is no small matter to have arrived at such a

point as that this heresy is held by a Member of Couneil.

' And another letter enclosing a pamphlet pointing out the

. superiority of water to land carriage in the South Mahratta
country, There can be no doubt that people are getting
upon the right ground now, Fresh water against salt, even
with fish in the latter, any day |

THE BENEFICIAL EFFECT OF REDUCING THE LAND TAX,

“The experiments, which have been tried in India with
success as respects relief to the finances, are those which
haye been merciful to the people. One of these is the
lowering of the land tax. There are now, happily, maty
districts which are proof of this. T will give two instances,
In South Arcot the average extent of cultivation, for two
years before the reductions, was five hundred and ninety
thousand acres, and the land tax £230,000. The reduc-
tions made amounted to no less than £95000. The
extent cultivated last year was neatly one million acres,
‘and the tax £200,000,  So that the same ‘population are
“now cuitivating four hundred thousand acres, or sixty-six
per cent,, more than they once did, and at the same time



the Government are receiving £60,000 mote than 'théy-éi'i”d_,__"' s
an increase of twenty-five per cent. And in Trichinopoly

in the same way, the increase has been more than fifty per
cent. in the area, and £20,000, or sixteen per cent., 1 the

revenue. These are most striking proofs of what the old, . /|
\ignorant, merciless, suicidal system was, and of ‘the eftect | 10

of a more merciful one.
“Here is a district cultivating more than two-thirds more
land than it did, and, as the whole condition of the people

taust be greatly improved, there can be no doubt that the

whole district is also far better cultivated than formerly;
so that probably the land produce of the district is double
what it was before the reductions, and the people must be
paying £290,000 a year now much more easily than they

did: £220,000 before. The average land tax has been

reduced from Rs. 4 an acre to Rs. 3. Think of a people
able to cultivate one million acres, compelled to subsist on
the produce of six hundred thousand by the intolerable tax
' laid upon the land! And, incredible as it may appear, it

was chiefly the good land that they were prevented from
cultivating by the intolcrable tax demanded. It was Lord
Harris who made these bold trials of a more mercifal sys-
tem, and the country is most deeply indebted to him,

under God, for such a lesson, a lesson applicable to every
branch of the management of the country. In these two
districts alone is an increase of £80,000 a year, obtained

entircly by lowering, not by raising, the taxes”

Still on the question of the work in India, he writes on
another occasion :—- :
%I am so surprised that you have not seen that letter
written in November last, but which T only saw the other

day.' In it S.expressly states that he is quite satisfied

that his former views were wrong, and that I was right,
and that an officer was to be sent to plan a new head for
the canal below the hills. You may suppose what a pretty

discussion this has produced in the Council. My friends

are urging its publication, which, of course, the rest object




0, but they have adwsed me to get an M P to call f’or 1t,_

. and 1 have spoken to one about it, who will probably do
80, - It is a most remarkable document, and T must confess
gwes me a new idea of S, for there are very few men
who would make such a hearty acknowledgment. It is
really a matter of vast importance at this moment.

T have thought that if 1 had works to execute agaln ) S
would look everywhere for a man who had the peculiar
talent of choosing modes of execution, and give him that
sole department, laying before him the plans and estimates
of each kind of worlk, and requiring of him a report on the
' kmd of apparatus, etc,, to be used. I think it would be
_essential that he should have no charge, but be at liberty
. 'to go and get his apparatus to work, for the best-planned
apparatus and means require immense work actually to

apply them,

%1 am very glad to hear such a good account of, Four-
acres, I thought him a very remarkable man ; his man-
agement of his industrial school showed that he had some

| rare talents. Pray remember me to him, and tell him thdt

I am so glad to hear how useful he is, sl

“ You meation the extended Sone project, from whtch

L hope that you are trying to carry out the full project.
Pray try and secure the opportunity for completing the
line of navigation to Allahabad and Cawnpore. I wish
you could take up the high-level canal from Calcutta to
the North-East, which I wrote to the India Office about,
and which was sent-out to Calcutta ; it would be a trifling
work compared with your others and would be of immense
value. 1 see in a report of D, on what Lawrence did, or

" rather it should be on what he left undone, that they pro-

| pose making a connected navigation of all the canalsin .
~ the Punjab and North-West, eight hundred milés in one
ling, another proof that they have really learned some-

thing about transit.” : :

On another occasion
T am rejmced to hear that the canal from Cuttack to
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hand, If you should write again some months hence, pray
mention this, I shall be so glad to get an account of your
final planning of the Lower Ganges (Rajmahal) project.
You conld send me a copy of your report on it without

any personal labour. It will certainly be the greatest

work in the world of that kind, and the most valuable.
. The traffic on it will be the greatest on any ling of transit.

“J am so glad to hear that I, had gone on leave for
two months ; he certainly greatly required rest, I 'am in
hopes that the Godavari wotks could now go on under other
hands, and that he could be spared for higher work, where
he would have less demands upon his physical powers. I
wrote .to Lord Mayo about him, and I find that Mont+
gomery did the same. [t is hlgh time he was relieved

from executive duties. © I had a letter from him the other

day mentioning many items of good news from the Goda,

vari t— b
“yst. The merchants have made arrangements for

bringing down the cotton from the Warda this year ;
“and. They have found usable coal atthe first barrier;

“3rd, The trade of Cocanada is increasing remarkably.

What will it be when the port is the outlet of twenty
millions of people? and

“4th. Fischer has found a noble site for a tank with a
fall of only four feet per mile, to contain one thousand

millions [cubic yards] with a bund only seventy feet high,

and four hundred yards long at top, This one would com-
pletely keep the Godavari open, and supply the delta in
' the dry season, The Godavari is lower than ever known,
which is all in favour of his present work in the bed,

“ The new steamers are a complete success, though stils
drawing more water than calculated.” !

A little later, to the same correspondent :-- .

“1 saw Frere in London; he was very anxious.to know
what you would do about his great Indus project; the

't:de water is 0pen that is a grand step. 1 wxsh the la&t.'f"'-_l_
link betwesn Calentta and the Mahanudi were com-
pleted ; this is of incalculable importance, I hopeitisin |

o



ki o i

il l%t he had heé.rd'of it was that the Govemor-General--was. '

‘determined to-quagh it.” Of comsse, I told him you had
_wwritten to me about’it, and you would, certainly do all you
coyld to suppott it.  Thé point he was anxious about was,
of course, whether you would'be hkeiy to prevent its bemg

g quashed

#1 am highly pleased avith all I hear respecting Hy’s great
Jtzmlcs, and am not sorry one of them has a’ masonry dam,
i that ‘they may be. fairly compared, though I certainly would
not, even on the score of expense, much more on that of
safety, have tried a ‘masonry dam, especially in a place.
_awhere such awful mischief would be done by an instan-
 taneous breach, " I am glad to hear it is ten or twelve miles

. Ifmm Paona, but that is‘too near a great city,  If the Shefs .
figld ‘reservoir had been of masonry,.and had given way,

instead of two hundred and fifty-two deaths, there wouid
Wave been several thousands.

4t % Pray look well into the strength given to that bundf

and don't spare’ “to add e€normous buttresses. If there is
. not 4 great superabundance of strength, a terrible accident
fmm one of those-great tanks would hinder the stonng of

| water for many yeara

#These two tanks give us capital data for the cost of

ol stormg., the sites were by no means the best that could be

found in India, ' In many places water could be stored for
half or a quarter what they have cost.” -

/%I had to leave off in the middle of my ]etter yesterday
before T had answered your two first letters. | I have re-
ceived no communication from the India’ Office in reply
to my memo. As the Duke of Argyll promised me; so I
have written to him to-day to remind him of his promise.
“F, thinks they will at once stop the Godavari works,
1 have not heard of Chesney’s paper ; of course they take
care that I should not see it: I have not seen Chesney; T
was asked to the opening of the Cooper’s Hill College, but
T did’t go, I have told the Duke that as I am sure he
has fulfilled his promise, that he would have my memo.
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anSWered I trust he will h;we me furmshed w;th cOpleﬁ !

“of any papers that have been written.

“ It is true that there is about an équal quantlty of coal _

carried into London by rail and by sea, but this doesn't
affect our question. 'We are not contending for carriage
by sea, but by steamboat canals, and not in England but

in India. I am certain that the railways earn less by the
carriage of coals, and some of the lines are losing enor- |

mously by it ; but the price of railway shares rises and fails
with the reported amount of traffic,

“There are ten steamers a week each way from the
meuth of the Forth and Clyde canal to ports in England,
‘and the railway company there rent the canal at six and a
quarter per cent.  Their manager on the canal told me, he
didn’t think a ton of goods was sent from there to London
by rail. There are about four thousand steamers a year
running along the east coast, carrying, I suppose, much
more than a million tons a year, regular ones, besides in-

numerable ones carrying coal, etc.,, parallel with the rail-

ways, but with ‘a long detour, river charges, etc. The
railway running by it, which I suppose is the one that
rents it, the North British, I suppose its dividends are not
above two per cent. But the peculiar thing about the
coal traffic isthat accidents are becoming so numerous that
some means must soon be adopted to separate the goods
and passenger traffic ; and it has been actually under con-
gideration to lay a fifth double railway to the north solely
for goods traffic. The coal, three and a half million tons,
is divided beiween three double and one treble railway,—-

four hundred thousand tons per line of rails, or thereabouts. |

“1 have not the least doubt that locks can be passed in
about two minutes when a thousandth part of the thought
and money has been expended on steamboat canals that
has been applied to the perfecting of railway arrangements.
And on many lines in India, such as that from the Punjab

to Calcutta, there would be hardly any locks. I consider

it now of the very first importance that everythirg should
be done to bring a line of canal to a most effective state for

, e
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his .both goeds and passenger trafﬁc one suc.h line wnuld do

- .more than a,nythmgr clse to remove the present ignorant

prejudice about watci' carriage, I was running along the

. Clyde and its locks in a steamer at from sixteen to eighteen

" miles an hour, carrying first-class passengers at ahout one.

‘halfpenny per mile, though the boats are 'laid up half

' the year or more, and, in an open estuary, are, of course,

‘almost empty in stormy weather. I am sure they could
average twenty miles an hour, including locks, in India at
one farthing a mile first-class, if the canals were thoroughly

suited for high speed, Not that [ think speed of any con-

: 'aequ@nce in itself, because I'm sure that for forty-nine-
\ fiftieths of the goods and passenger traffic of India there is
no need for speed. }

“ Brereton has written such an extraordma.ry account of

_Cuzhforma and a project for watering the valley of the San

Joaquim ; the advantage in soil, facilities for storing, and

: -ﬁistrtbutmg water, etc.; are far beyond those of Indla." i

i il B8 good prospect opened at one time in the South Mah--
ratta country of a navigation system, Snr Arthur Cotton
wrote i—

A\ Major D, of the Engineers, has proposed the naviga-
tion of the Squthern Mahratta rivers, and thinks of frying
to formx a company for it.- A Mr. Andrew Hay, of the
Oriental Club, sent me his pamphlet and asked my opinion,
and whether I could take a part in the matter, I told him
1 was no man of business, but I thought he might write to
. you about it, as it might suit your plans, I entirely ap-
prove of the idea, so much so that I got the Irrigation
‘Company to send an engineer to explore the country with
that view, and I have his report.  But, unfortunately, he
" preferred his own ideas to mine, and wrote a papet not on
navigation but on irrigation, so that it contains very little
information that bore upon the question, and he was, like
most other people, quite ignorant of the whole subject of
transit. It would exactly suit my ideas if this project were
 to be taken up by a company, so as to afford the -instance
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requirqd of a level tract of pountry with water carriage. T

sent Mr. Hay a letter containing some of my leading. fdeas || i

on the subject, and have written most of a more dzgested
paper on it.

“Itis a perfect field for the exhibition of the system of

storing water for the three objects—

“1st. Controlling the floods ;

“and. Navigating the rivers as they are, that is w1th
partial improvements ; and ;

“3rd, For supplying the irrigation and ua.vrcranon of the
lower works, the Tungabudra, and Kistna delta, in the dry
season, One thing Mr. Gordon states is that one hundred
and seventy miles of the Kistna have a fall of seven inches

a mile, so that a beginning might probably be made by

putting steamers on that at once. In the meantime we
have data of all kinds to go upon, the steamers on the
Godavari, the tanks at Ekrookh and Sholapore, the anicuts

and locks on the Godavari, the traffic in the delta, ete. So |

that a company would start with wonderful advantages.

“They have a magnificent country and a dense popula-
tion to work upon in the Mahratta country, and nothing
wanted, but cheap.transit to a capital and port, to put en=
tirely new life into the whole tract.”

In another communication, written in 1876, he says :-—
“ Do you see that the Duke of Buckingham has gone up to
‘see Kistna and Godavari, which looks well?  Tam glad also
to see that they complain of his throwing over his Council.
I hope from this that he’s going really to govern. I never
could see the use of a Governor subordinate to his subor-
dinates.”  He adds :—

“I am also very glad to see Pelly is to be a member of
Council ; I hope he will be a great improvement on the old
vigime. |

“Pray tell me something about Lord Lytton. Iam think-
ing of writing to him and asking him to let me see him.

“1 wrote to Captain Warren to ask him to allow Dr. W.
to use his name, which he has readily consented to, He



has sent me a most striking pamphlet of his on Palestine,
showing how ripe it is for restoration, and wanting nothmg .
but a just government to enable it to start up a young

g:ar*t” '

‘More detalls regar;}mg navigation appear in the follow-
ing letter :—
91 will send “you the account of the passage of a regi-
‘ment of natives through Madras, on their way to Bezwada,
by canal. There is only a break of eight miles on that line
now, and it will soon be finished, The traffic was three
hundred thousand tons on the old canal.  What will it be
. when it is in full operation to Cocanada and the Godavari ?
The contract rate for the regiment was: sepoys, seven -
miles for a penny, arid the followers fourteen miles for the
| same amount. Lneckon that with steam, even at ten rmles
an hour, the cost'would be almost nominal. - ;
‘% Fancy - the Chamber of Commerce protestinig against
. the Jiinction ‘Canal bemcr cut! This is a work of immense
importance.” It is'long énough, and on a sufficiently im-
portant line, to show very well what water carriage is.
Only. think what the traffic would now be if the second
barrier had been completed, and the third executed, so as
to give Madras cheap coal and the whole trade of the Cen-
tral Provinces! Andif the line had been cut to Cuddapah!® -
Asitis, there are fourteen miles of connected ca.nal and
“river open. : -
- “The works 'in Bengal are getting on very well; every--'
thing there is very promising. That's a grand 1dea.' of
Eden’s to open the lower line to Ganjarn.  There will then
‘be. three hundred and fifty miles from Calcutta towards
Madras, and four hundred and twenty from Madras towards
Calcutta, The Sone works are getting on wonderfully. I
had no idea of there being eight hundred thousand acres
ready for irrigation, Why, in the estimate for the next-year,
does Eden suppose that two bundred thousand only will be
drrigated ?  And why should he suppose that the navigation
tolls will be the same as this yea_r? I should think it much



(i mpf_é}n_kelyf_ they would be increased tenfold. We have s
. abundant room for the hope that next year's receipts will

be many lakhs more than he estimates. The increase of
sugar is a great fact. How immensely important it is that
they should store water for that.

«] am so glad to see the way Levinge speaks of shutting
the canals ; I now hope that this insane proceeding will be
stopped. Fouracres's improvement of dredging isa thing
of the very first importance. I am greatly pleased with
Levinge's letter, It seems to me to show that /s, at least,
takes hold of things by the handle and not by the spout.
I think the Sone works must have fully paid their interest
this year, Certainly not more than £700,000 can be
charged to the works already opened, and £50,000 gives
seven per cent. on that. Have they cost two millions p
to this time ? I wrote to Levinge, and begged him to send
me various particulars as to cost, etc, etc.

. “I will send you the Madras report. The watershed of
the Xala-Nuddee and the Tungabudra is about two thou-
sand feet, that of the Cauveri and Ponany one thousand
four hundred feet. I think we should try to concentrate
attention on the Carnatic tanks at this time while the iron
ishot. C. [Sir James Caird]* will be examined, and he will
not speak out about irrigation. His not secing the im-
proved districts is conclusive as to his not apprehending the.
case, or not being willing to face the current. Had he had
a right apprehension of the case he would have concluded
that the very first thing he had to do was to see the dis-
tricts which, in point of famine, finance, and social state,
were in a perfectly satisfactory condition, and that no others
were. Lvery one of the speakers in the late debate,
Bright and all, left out entirely every one of the essential
points of the question. Not one word was said of the
effect of all the improvements. Have six hundred miles
of railway, some five thousand miles of canal, and improved

) Sir James Caird, eminent as an English agriculturist, wasa mem-
ber of the Famine Commission of 1879-80; he visited India, but,as ™
Sir Arthur Cotton points out, did 7o visit any of the irrigated districts !



m*er, and one hundred tﬁousand miles of mad bvesi&es-
" innumerable other. thf‘ngs, made rro tflﬁ'erence whatever in'. .
the power of the people to pay the taxes? :
“In Mr. Hyndman's account of the state of the paople,-'
he omits the trifle of the wealthy classes. Fancy a man
~giving an account of the state of London in rqeféct of

property, and utterly ignoring everything west of  London
Bridge! Of all the enormous wealth of India he says not
one word ; of all the wealthy landownem merchants, sow-

|| cars, with incomes of £ 500,000 a year, equal to 41,500,000

in Englind, downwards; he says nothing. The Rajah of °
Vizianagram has an. income of. £120,000 a year over his |
tribute, equal to £360,000 in England.” g

‘Large schemes still occupied Sir Arthur’s mind. .
_®1 am writing a paper on Madras,” he remarks, “ sketch-
ing out about twenty-five works, to cost fifty millions. ! 1
. am myself quite astonished at the result of the investiga:
tion: The Presidency may certainly be made into a perfect
garden, with the most complete system of cheap- transit,
and with two ports better situated than any now in exist-
.ence, Ponany and Cape Gomorin,

“With respect to poptilation for the Indus’ Canal, there

are plenty in the Punjab. -Fred says a great deal was said .- -

' about the fear of want in this, in Sind.  The land is
| freely taken up for irrigation.-in Orissa and Midnapur, to
. the end of E:eptember,-—«one hundred and thirteen thousand
and one hundred thousand acres respectively. Thete i
also a good increase in the Lower Ganges and the--Agra;
but I 'am disappointed about the Sone, only seventy-four - -
thousand.  'What is the cause of this? Ganges Canal; fo
- September, four hundred and twenty-seven thousdnd ;
Lower Ganges, twenty-seven thousand; Agra, thirty
thousand.” '

Of the author of two most interesting technical works on

i 0riegen Goda' -ari and Kistna deltas, Sir A.rthur temarks o

Y Sec antt, pp. 301303
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e have had Mr. Walch, of Godavari, with me to—day A,
He gives a most flourishing account of the state of the
Western delta, vast improvements in the works, and a state

of prosperity surpassing probably any tract in the world.
They will soon irrigate three hundred thousand acres in
that delta alone. He says Brownlow and other foreigners
expressed their astonishment at the result, and especially
at the traffic, in the strongest manner.”

To the correspondent who received most of the preced-
ing letters, he wrote in November, 1878 :—

“1 am astonished to think that I never answered your last
most interesting long letter, and now I have another as in-
teresting. I have loads of things to say about both letters.
I will begin with the new one. The accounts of Orissa
are altegether satisfactory. If I'had only had these ex-
tracts when T was before the Committee! The water rate

levied s a very small matter compared with the water '

being used. It is, of course, a good stone to throw at'a
dog to show that the works do not pay the Government.
But the great thing is that the country should have the
benefit of them.

“Fancy the irrigation under Sir Ashley Eden being
already ten times that in Sir George Campbell’s time. Is
that a result of the change in the works or in the manage-
ment? 1 will copy these things for Caird.

“] received the papers about the canal fo Calcutta.
M. Wyllie's report is of the highest importance. What do
yott now think is the increase of crop due to the irrigation
there? F. at first wrote a paper from which I made out
that it was about Ks, 18, but since he has made it much
less, He said in one paper that the people in Midnapur
had begun to empty their fields of rain water in order tu
fill them with river water. 1 have no doubt this is the
grand thing to get them to do. I reckon that if they

carry out the whole scheme the cost will not be motre than

Rs. 30 an acre, and the water rate alone at Rs. 2§ will be
eight per cent, besides tolls, giving a net return of about

by




_ seven per cent. in all on the f:ost and five on cost and

| interest. = But what will the whole return be? At £1 an

acre, with saving in carnage, protection of land, etc., cer
tainly fifty per cent. There cannot be a question but that
the whole province is now rapidly rising out of its dreadful
state of depression. The astonishing increase of trade alone
is conclusive of this. What will be the trade when there is
direct communication with Calcutta by canal? Pray send
me the navigation returns.

“I greatly approve of all that has been done, and the way,
it has been done. Now suppose that sickness or anything:
should bring Lord Lytton home, the country would certainly

| call for Frere, and then what might take place with respect
to irtigation and navigation? I am so glad [R. K.] Puckle..
[of the Madras service] had several intervicws with Caird ;
he knows more about Indian agrzculture than amrbody,
and was just the man to give him solid information, I am
glad to hear” that [General Sir Richard] Strachey is Itkelyl )

" 'to be at'the head of the Commission again. I think he :s_.
the bet man we ¢ould have to be associated ‘with Caird,

1 look upon Cyprus as a.most wonderfuk acquisition,
and, in connection With the appointment of Midhat Pasha._-
to. Damascus, and the arrangement of a loan for Turkey' :
guaranteed by us on the security of the revenues of Sytia,

I consider it tantamount, to our havmg the complete comsl 1|

trol of Palcstme.”

An :mportant letter, that is to say, one explmnmg this:
method for keeping the tanks in the Madras , Presidency |
“supplied from the never-failing hrge riveys in the Penin-
sula,’ must be quoted because of the light it throfys on the
great project Sir Arthur submitted to the Select Com-
‘mittee Inquiry, in 1878, He says:i—

. “Mpys, Caird read me several éxtracts from her husband’ §
letters, from the Punjab, North-Western Provinces, QOudh,
_and Bengal, He was leaving Calcutta for Cocanada, He
was greatly interested in Indian agriculture. = He said
nothing about what he thought of the irrigation works,
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He went over the Sone works with Haig, Haig was _t,d o

leave Calcutta in the middle of last month, and to go to
Doomagoodien.  Levinge succeeds him, I think he must
be the hest man for this, and that he will heartily sup-
port Eden in his energetic proceedings. I see they are
bringing forward a bill for extended irrigation, with com-
pulsory water rates, at Bombay. The amount proposed,is
£3,500,000. Somehow or other they have made a very
poor business of it in Bombay. You see [Sir R,] Strachey
is taken off the Commission, and another member has left
from ill health. Lord Lytton asked Mr. Caird to select a
colleague in place of the last. He wants Scott-Moncrieff.
%1 have sent Caird a rough sketch of a project for sup-
plying the Carnatic tanks from the Tungabudra and Kistna,
to cost, perhaps, 434,000,000, Its foundation is the great
Bellary gank, to contain three thousand million cubic yards,
and deliver, during the five months, twelve thousand mil-
lion cubic yards, leaving it full at the end for dry season
watering. = From it one large canal on a dead level to the
Kistna, where there would be either anicut or a tank, which
would support the Tungabudra one. From the reservoir a
very large canal to carry the water clear of the hills, and
then to divide into four canals. One to carry water to the
Eastern ghauts above Chittoor, and discharge its water over
the ghauts, into a dead level canal to cross North Arcot on
a level of perhaps one thousand feet.. A second branch
would carry the water to afeeder of the Pennair, and by
that river into Nellore, with an anicut at the entrance of
the hills to turn the water into a dead level canal from the
Kistna to Tinnevelli, and thence to Cape Comorin. Anicuts
to be thrown across all the rivers in the Carnatic to turn
their waters into the level canal, by which they would be
carried both north and south, and distributed to the tanks
under it, so as to make the most of the short floods in
those rivers. This canal to be one hundred yards broad
and four deep, From it two branches would connect it
with Madras. From the Kistna I would carry a,similar
great canal, through the Nizam’s country, passing near
30
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Hyderabad to the Godavari and Kistna, having a fall of
four or five inches, - 1 would also connect the main canal
from the tank with the Irrigation Company’s canal, and
water a million acres in Bellary., This would give grand
lines of communication through Hyderabad, the Ceded
Districts and the Carnatic, and secure the irrigation alto-
gether of some twenty million acres of dry cultivation.
What do you think of such a project?”

Interesting letters, were often received from intelligent
inhabitants of Southern India, expressing their gratitude
both for personal kindnesses rendered to them, and also for
the general prosperity that had come to their districts by
the Cottonian irrigation works, ]

A few of these, herewith given, show both gratitude and
appreciation,—yes, gratitude, even though there he those
who have resided in India who declare that the quality is
unknown to Indian races. One Indian gentleman writes:—

¢ 1 always feel thankful, first to God, and then to you,
for my prosperity in this world. 1 have been reading for
geveral years about irrigation works, but, although itis a
well-known fact that they are beneficial both to Govern-
ment and to the public at large, yet it cannot be said
when worthy projects will be thoroughly realised.

« 1t is hard to understand what is meant by the state.
ment that the ryots refuse water, which is contrary to the
seal fact. The authorities must have accepted the reports
of 'some inexperienced and young officers in India. Some
say that the excessive water spoils the land, Allowing it
to be so, why not adopt proper measures to make bunds,
and so prevent the water submerging the land, and use a
proper quantity when required ?

#In the month of January last, a member of Parliament
‘camhe to Madras, and [ had the pleasure to meet him at
Government Housé on a certain night, and to hold some
conversation with hima on irrigation. 1 expiained what
" {was necessary for India, and the benefit derived from the
 Kistna and Godavari anicuts. I was glad to find that



: he concurxad _ with ‘me that xrr:ga.tmn works ‘are much. i)
| needed v Y ; i

' The Godavari District Association wrote of him as “Sir
Arthur' Cotton, the Father of the Godavari Delta,” add-
ing i
| “This Association and the people of this district are
immensely pleased to know that he is still strong and
active. They ever remember him with feelings of grati-
tude, and ever pray for his long life and prosperity. The
Association has not been able to get his address hitherto,
to send him a copy of the Memorials. His views of them
will be very valuable indeed, and must neressanly carry
great weight,
| “The Association proposes to build, rather, is building,
a town‘hall here. It will be a decent building, which will
cost between £1,500 and £z000 It wishes to place in
the hall a picture of Sir Arthur Cotton.”

‘The same society, through one of its influential Hindu
members, wrote to Sir Arthur, as follows :—

“ Allow me, Sir, to assure you, and I hereby convey to
you, very feebly, the voice of the people of the Godavari
district, that there is not one man in the whole of the
district who fails to remember your name on looking at

the magnificent anicut that your providential genius has

been able to devise and construct for him, and the net-
work of canals that you gave him. He sows the seed in

his acres with yowr Godavari water, raises corn with yeur
Godavari water, cooks it with your Godavari water, eats it
with gour Godavari water, and drinks pour Godavari water.
Your long and arduous labours in connection with these
water works have justly placed you on the high and
proud pedestal of the Godavari people’s grateful memory !
And it is a very rare honour, denied to many, that one's
name should be gratefully remembered for gengration after
- generation by the people amongst whom he spent the best
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' .portlon of his life, and for whom he wnrked w1th ass‘tdmty
and at great sclf-sacrifice. e

“The Committee learns with great pleasure dnd grati-
tude that, in spite of your retirement and age, you still
take a keen and lively interest in Indian engineering, and
specially irrigation, It has read, with great interest and
respect; your able and recent note on‘fRailways wersus
Irrigration.” No one seems to be half as conscious and wide-
awake as your worthy self as regards the many vast acres
that are lying unused for want of irrigation. The whole of
the recent terrible famine, which is still being felt in parts
of this presidency, and which must he a recurring thing
should irrigation be still neglected, would very probably
‘have been a thing unknown, if one-half of the attention
paid to railway extension had been paid to irrigation.. The
Godavari ryot, with all the canals and huge supply in the
‘tiver, has still not enough of water, if perchance he has it
at all, and not in the right season, Many thousands and
hundreds of thousands of acres still lie unploughed, And
why is this? The question is simply echoed without any
answer. And yet the water tax rose from Rs. 2 to Rs. 3
Rs. 3 to Rs, 4, and now from Rs. 4 to Rs. 5. And heaven
knows whiere it will stop! Drainage system has not been
paid any adequate attention to, and yet higher taxation is
proposed.

“ Your experience of this country entitles your opm:on
to a great weight. We are a dumb and voiceless people,
and we trust in the able advocacy of the people’s friends,
like you, living in England.

“The Committee will feel greatly obliged if you can
kindly favour them with your opinion on the Memorials in
question, Their anxiety is to put the ryot's case fairly,
and yet accurately, and thus furnish the Government,
which has the best of intentions, with an impartial, non-
official, view of the question,” :

In emiploying water on land, or in conquering it when a
part of the ocean, Sir Arthur Cotton was almost equally
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.haPW The chief oﬂiclal of the Godavari sttrict (Mr Al

E. C. G. Thomas) in the late Seventies, was most anxious
that the port of Vizagapatam should be made a protected
harbour. ' Naturally, he turned to Sir Arthur Cotton  for
counsel, and, as naturally, received what he asked for. The
project much interested him. But our space forbids further-

reference: :

THE GANGES CANAL. _
CONTRovEgsv WITH SIR PROBY CAUTLEY, K.C.B.

The only occasion on which Sir Arthur visited Indiaafter, -
his retivernent from the service was in 1803, when, at the
request of the Directors of the East [ndia Irrigation Com.
pany, he investigated the great works then in progress.
under the management of Sir Proby Cautley, x.C.B. Sir
Arthur’s Report to the Directors was printed for prwate
_ circulation, and a copy was placed in the hands of S:r. {
Proby.  This led to a most animated discussion, -

In his Report Sir Arthur paid a tribute to the uscfuiness !
of the canal, even as it had been projected. Had it been'
catried to completion, instead of, 45 seems to have hap-
pened in every irrigation enterprise in India, been dawdled
over, it would, before that period, have shown good direct

returns:  As it was, it had “already saved tens of thou~ |/
sands of lives, and an amount of property probably exceeds 1

ing its cost, during the late famine.” But there were great
fundamental mistakes in its projection, and to these the
successful engineer from the south divetted his attention.
Some of these fundamental mistakes, as he terms them,
may be summarised thus —

1. The head of the canal was placed too highy above a
tract which had a great and inconvenient fall I‘SN (ke
2. The whole canal had beep cut so as to carey the-
water below the level of the surface, entailing a vast e

necessary cﬁ:cavatlon and kcepmg e water below thr* i

level at whtdl it Wwas sequired for ir tigation. | 'y
3. The whole of \i{\e masofiry work was o{ brick, a.ithough
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sultab!e stone for hydrauhc works was procurable in the
sub-Himalayas. ' (This, Sir Arthur declared, was “a most
inexplicable mistake.”)

4. The whole of the water was admitted at the head and ;
some of it, therefore, conveyed three hundred and fifty
miles to the land it irrigates.

5. There was no permanent dam across the river at the
head of the canal, “so as to secure the supply of water,
. but temporary works are thrown up after every monsoon,
which are liable to be swept away, and have been swept
away at the very time when they are most needed.”

The mistakes, one to four, had increased the cost three-

. fold, and delayed the completion ten years, with a loss of

twenty to thirty per cent. per annum during that period.

A large number of so-called minor mistakes were also

pointed out, such as :— o

- @. The canal was stopped at Cawnpore, instead of being
carried on to Allahabad, where the Ganges and the Jumna
meet, and river navigation the year through was effective.

. The slope was continued to Cawnpore, with a conse-
quently large body of water flowing to waste into the
river, _

¢. The bridges were so low as to prevent a fully-loaded
boat passing under them.

d. The towing paths were not carried through the arches
of the bridges, so that the towing line had to be thrown oﬁ‘
at every bridge——that was at every three miles.

And many more of a'similar character.!

Each of the points raised was fully discussed and an-
swered eagerly by the engineer assailed. It would be

! During his examination before the Select Committee on East
India Finance in 1872, Sir Arthur Cotton was much pressed concern-
ing the Ganges canal, and why it had not, up to that period, been a
profitable enterprise.  He told the story as it is described here, oaly
with greater emphasis, * Not one of the bridges,” he says, ““would

allow a fully-loaded boat to go under it ; they are at this moment

< wraising fifty bridges to allow the traffic to pass under ; that is only’
one out of six essential mistakes in the construction, and, in spite of
that, this traffic of one hundred thousand tons has sprang up. . .




* unprofitable, as well as wearisome, to revive this old con-
troversy. But upon one point, around ‘which the differ-
ences raged most fiercely, that is, as to the advisability of
‘building a dam across a river on a bed of sand, some few,
details may be given. Sir Proby Cautley was scornful

. concerning the possibility of this being done. It must not
' be fotgotten that he and his colleagues; the Bengal irriga-
tion engineers, were at a considerable disadvantage coms

- pared with Sir Arthur Cotton and his colleagues: the
latter had done the very thing which the former declared
impossible~~had done it not once, but many times, and
under more adverse circumstances than existed in the
north. The arguments may be summarised thus:—

Bengal : We have never built weirs across large rivers |

with sandy beds ; therefore they never can be built.
Madvas : We have built weirs across rivers of from. one
thousand yards to four miles broad, with falls per mile of
from one foot up to ten, all having beds of nothing but
unfathomable loose sand. The weirs so constructed have
. stood ten, twenty, and thirty, years. Therefore the like
can be done again. :
Bengal, still unconvinced, again denies the possibility.

Madras : Why, there is in Tanjore such a work, built |« 7

by the natives in the second century, as is supposed, which
is in use to this day. There are nearly two thousand years
of experience for you ! ' B

Bengal : The slope of the river below the confluence of
the Solani is found to be at the lowest estimate one and a
quarter feet per mile ; it may be two or threé feet at that
point. So your Madras weirs would not do. Your sug-
gestions are all “visionary.” :

Madras : Really! The upper anicut on the Cauveri is

They have raised about half of the bridges, and they are raising the
others.” - i
“Was that the fault of those who made the canals, or those who
made the roads, insisting on low gradients?” 3
1 think the mistake was in the projection of the canals.”
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built where there is nothmg but sand and a fall of three
and a half feet per rmle Again, there is the Pallurani-
cut, where the bed is also sand, and the fall about ten feet
. per mile. The work that will stand in Madras in a river
with a certain bed and a certain slope would most assuredly
stand in the North-West Provinces in a river with the same
. bed and the same slope. = Besides, there is the nearly two
thousand years’ object lesson !

Bengal : Well, as to another of your criticisms, we dld
try to establish the head of the canal in the Jumna thirty-
six years ago, and abandoned the effort after the first
year’s work.

Madras : You may have had good reason in 1827 for
what you did. But how many works have been completed
since? How much has been learned since? Suppose men
were to argue now that, because other men did not know
how to construct first-class railways in 1827, therefore first-
class railways cannot be constructed now ! '
' And so it was on all the points of difference. = Sir Arthur
Cotton had little difficulty in showing, from experience,
that his strictures were more than justified.

One more illustration, and this old controversy—of the
highest importance to professional men, of minor interest
to the general reader—may be passed over.

“ 1 see no remark,” says Sir Proby, “in Sir Arthur Cot-
ton's Report tending to show that he looked upon large
masses of water as affecting the project:. So far from this,
he proposes a depth of eighteen feet without the slightest
hesitation, and without the most distant idea of having any
difficulty in dealing with it.” B

Sty Arthur Cotton : * Six Proby Cautley is quite right,
I have not the slightest hesitation upon the matter, or the
most distant idea of any difficulty in dealing with such
masses of water as need to be controlled in order to place
the Ganges canal in its proper state, or to ensure its full
extent of usefulness, And really there is no particolar
* difficulty in dealing with such a depth of water. The only
thing is that, to retain the same current, if the depth is



' greater the slope df the bed ‘must ba Iess l'f we allow a _
current of three thousand yards for, a depth of nine feat: h1i0E

the slope must be six inches.’ Fhat is all the difference. |

“In the Godavari we had to deal with a depth of
thirty feet, and eighteen feet passes over the anicut. In
the Kistna we have a depth of about th|rty-seven feet and
more than twenty feet over the anicut.”

Finally, Sir Arthur must close this reference to the con—-' :
troversy in his own words of scornful amazement. *There
is to me,” he says, “something very curious in hearing
now, after thirty years of successful and most abundantly
profitable operation of these very works, the self-same’
language with which I was met when I first urged the
construction of the Cauveri or Coleroon anicut. ‘An
anicut across the Cauveri! What a “visionary” ideal’
1 thought at that time, ‘If I can only get one of these
anicufs built, there will be an end to all this; people will,
see that what was done by the natives hundreds of yvears
ago, in the case of the “Grand Anicut” as it is called, on
the Cauveri, with their little science and poor means, can
also be done by us, and there will be an end of such
exclamations. '

“ But, since then, eight such works have been constructed
in the very worst situations, as respects foundations, etc,,
without one failure (not without many accidents), and with'
unprecedented profits ; and now precisely the same cry is
heard with respect to a river of one-eighth the volume of

water of one of those which has already been mastered,
and that not by a non-professional man, by one of our
greatest engineers. It seems to me now, that it is as useless
waiting till this sort of thing ceases, as it is to wait by the
side of the Ganges at Allahabad till all the water runs off.
We must be content to go on constructing these visionary
wortks, which produce such uncommonly substantial results
as we witness in Madras, and to live and die visionaries
for our pains.” i
. It is but fair to Sir Arthur’s memory to say that, before
entering into controversy on the Ganges canal, he put on



record his. dislike for contentmn, and only defended Iﬁs
report on the ground “ that the matter dealt with is not
a mere personal question, but one of vital 1mportance 10
' India and to the whole British Empire.”

On the question as to whether Sir Arthur Cotton’s criti-
cisms were relevant, and of service to the enterprise, [ pre-
fer myself not to speak ; there is no need that I should.
Another, an absolutely independent witness, whom I know
only through his writings on irrigated India, the Hon.
Alfred Deakin, ex-Minister of Lands for Victoria, Aus-
tralia, has expressed his opinion on the controversy, Re-
ferring to the Ganges canal, Mr. Deakin says: “Sir
Arthur Cotton, called in to criticise the original plan in
1863, had condemned it almost wholly, and recommended
in its stead the construction of a new headwork for 2 new
main canal ruch lower down the river. Ultimately this
proposal of his was adopted in addition to, but not in sub-
. stitution for, the existing plan,” At the same time;, Mr.
Deakin, “ considering that Sir Proby Cautley was the first
to undertake the design and execution of a great river
canal,” and that “the errors in construction have proved to
be less serious than was supposed in 1863-63,” feels it to
be his duty to state that “the general soundness of Sir
Proby Cautley’s judgment and the wisdom of his project '
must be conceded.” T am glad to be able to close my
references to the controversy between my father and the
great Bengal engineer with the foregoing commendation of
the latter's general design. |

SR ARTHUR ccrr i R



CHAPTER XVI
Work in England for India
HE late Sir James Stephen (sometime Law Member

of the Viceroy’s Council, and afterwards one of Her
Majesty’s Judges of the High Court, London) wrote a long

letter to The Times, criticising Sir Arthur Cotton’s views. [+ &

He probably considered that his great forensic reputation,
coupled with his five years' tenure of office in India, was
sufficient to enable him to controvert statements deduced
from accomplished facts and from experience gained during
a lifetime’s labours. ' As Z/e Times did not print the reply
sent to it by Sir Arthur, it is incumbent on his biographer
fo insert at least the main part in this narrative, so that the
independent reader can form his own judgment as to which
of the two men was likely to be right. The march of
events, and the rapidly increasing prosperity of India in all
the irrigated districts, have proved that the judge failed to
apprehend the question which he undertook to criticise.
The following portion of Sir Arthur’s reply sufficiently
exposes the weakness of his critic’s attack :—

% He (Sir James) speaks as if irrigation were never used
except when there was no rain, It is possible that he did
not even know that there are some ten millions of acres in
India that are watered every year, rain or no rain, He has
" heatd of a single case where the ryots, ignorant of the

difference between rain and river water, and acting upon
the principle that a penny saved is a penny gained, have
.refused the water, excepting where they were actually com-

pelled to use it from a total want of moisture. But what
475
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‘has this to do with irrigation in general? Under the old
tanks in Madras, four million acres; under the Godavari,
seven hundred thousand acres Din Tanjore a million acres ;
under the Gangcs Canal, near a million acres, are irrigated
every year, and there are many million more acres in the
same condition, whatever rain falls. :

“But, further, there is not a single acre in India that
would not be the better for rich river water at some period
of the crop, even when rain is most abundant, and that
not only for rice but for dry grain also. .

““He speaks of well or rain water and river water, as if it

'were all the same,~—as if there were no difference either in
cost or quantity. A ryot raises well water by bullocks at
an average cost of about three hundred yards for a rupee,

‘and it will only moisten the land, whereas river water
manures it also, entirely renews it, so that whole districts
go on for hundreds of years bearing grain crops without
manure,

#The Government deliver the river water on to the land
at Rs. 4 for an acre of rice, which is at the rate of fifteen
hundred cubic yards per rupee, or a quarter the cost of
filtered well water, which is not half its value; and for
wheat or ragi, it supplies at about Rs. 2} an acre, or six
hundred cubic yards per rupee,

' So about fever. I believe there are instances of fever
accompanying irrigation, but I have lived all my life in the
midst of irrigation, and never had a day’s fever from it, nor
ever knew an instance of it in any of the districts I have
been in, though I have had fevers without number in un-
irrigated districts. In the Godavari district, while the
delta has very little fever, the moment you go into the
upper tracts you encounter it continually.

“ The question in these cases is not what men, entirely
without means of knowing, think, but what men thoroughly
experienced in such matters, and who have proved them-
selves to be practical men, think of them.

" “If anybody asked me a question of law, I don’t know

what T would say, but I know what I ought to say. ‘I
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really Icnow nothing about tha matter. You qhould coﬂsult O il
Sir James Stephen or some other appraved lawyer) s
%1 sometimes think we engmears are placed in extra- Jii
ordinary circumstances. No ehgineer ever thinks of writing. | |
a letter of three colurns to 77 Tmes to tell all the world
how a hospital ought tobe managed;‘or what is the solution
of some intricate and important question of law, The
plain fact is, that the rulers of India have most grievonsly
neglected this fundamental duty of rescuing-lndia from
famine; and the result we have before ‘our eyes in this
terrible disgrace to our rule, and this call upon England for ™
half a million to supplement the millions paid out of the
Treasury, and which, if it had only been paid for irrigation
and navigation works, would certainly have prcvente'd ning-
tenths of the horrors of the famine. S
“ And what is more, but for the one million that haa been |
spent on the Madras irrigation works, the famine would '
have been aggravated so fearfully that the Government
would have been entirely overwhelmed. With these things
staring them in the face, I have a good hope that the
people 'of England will no longer be misled by the old ‘
India school, but will insist upon all these Lmagmary diffi-
culties -being forgotten, and the- work of relieving India |
taken up earnestly. I must notice’one or two other things: ;
in this curious letter.  He says, that - Lord  Salisbury said
that water will not run up-hill! There is certainly one
thing more extraordinary than this remark of his-lordship, . =
that another man ‘can be found to repeat it. I always
-thought that rain 'fell on the tops of the hills as well as on
- the COast and, consequently, that water could be obtained
‘af any level that was wanted. " One of the great tanks-is
‘seven thousanﬂ feet above the level of the sea, a.nd Water is
obtainable at ew:ry levcl frorn that to the coast.”

In February, 1875, Sir-Arthur- Cotton adclressui to the .
Manchester Andian’ Association a teply to a speech’ a‘t::.
Manchester, faade by the Marquis of 5alisbury on the suba-f' ,
ject of irrigation in India i ot
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(“ A single million [of expenditure] has secured two
districts and all the surrounding country permanently from
famine in the case of Godavari and Kistna, and six and a
half millions of expenditure, and perhaps as much more of
losses, would have thus permanently secured a tract of some
twenty millions of people, or the whole area of the late
famine for ever, if the same means had been used. We
have shown wisdom in effectually counteracting a famine
when it occurred ; surely we might go a step further and be
wise enough to prevent famines. Most assuredly no other
way of doing this has been discovered but by irrigation.

% Millions of acres irrigated, drained, and secured from
river floods, the crops in them secured and ftripled,
hundreds of steamboat canals carrying at a nominal cost,
swarming with innumerable boats, conveying a traffic almost
wholly created by the canals, tens of millions of people
secured from famine, raised {rom poverty and actual want
to.abundance and comfort, delivered from living in a sea of
mud in the monsoon, and from drinking filthy or mineral-
ised water in the dry season ; exports of raw produce for
England’s manufactories increased ten-fold, and imports of
her goods increased twenty-fold, the character of the
Government in the eyes of the natives and of foreigners
raised highly, millions poured into the Treasury, the great-
est returns ever obtained from engineering works in the
world—all these were nothing in forming a judgment on the
great question whether water is to be given to India or
not ; the only points worth noticing are a patch or two of
the land not yet effectively drained, a patch or two injured
by ‘reh, two cases out of thousands in which, through the
grossest mismanagement, the use of the water is delayed
for a time ; these are the things which are to settle the
question. Suppose a commission of inquiry on railways in
England were to report that, after a thorough investigation,
they liad concluded from the facts that one passenger in
ten millions was killed, that some of the trains arrived after
" their due. time, that one occasionally caught fire, etc, that
the whole system ought to be given up. G
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" “One of the things that I complain of in these Indian
reports, when they are given, is that they speak only of the

‘Government profit. It may be very necessary for finance } :_'
purposes to have works which will pay the interest of the | =

money, but the great question is what effect they have upon
the country altogether. That ‘is the question for states-
men. I give you the general results of these irrigation
works. We have spent 420,000,000 upon them, and we'
are spending £10,000,000 more upon them now. And the
general result is this—that the average cost of irrigation,
draining, embaunking, and supplying the land with naviga-
tion from great rivers has been £2 an acre, and the
average increase of produce alone, due to irrigation, has
been £1 10s. per acre-~sixty-six per cent., besides securing
the land from the river floods, carrying off the heavy local
rains, and supplying them with carriage at a normal price,
s0 that the works are certainly, on an average, at this
moment yiclding to the country one hundred per cent.”
Special refererice was made to the Tungabudra resetvoir,
which the Government refused ; he added that from this,
if it were made, there might be laid three or four lines of
magnificent irvigating canals to convey the water to vast
tracts of country and to a very large portion of the Madras
Presidency. “Probably at least ten thousand tanks could
be supplied from that one reservoir alone. Such works will
cost more than the works already executed, for two reasons,
One is, that the upper country is more undulating and
-rocky, and another is that the value of money has con-
siderably altered. But there is something on the other
side, which is this :=—~You must remember that all we have,
accomplished is the result of our apprenticeship. Yet even
‘these works return seven and a half per cent. to the Govern.
‘ment, and that includes all our mistakes and all our
failures.© Therefore, we may certainly expect that works
executed in the fature with all this vast experience must be
in some respects cheaper than the old ones.” R
“With respect to the storing of water, you may imagine.
what is the quantity to be stored when Ftell you that from

>
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the (Godavari alone five thousand millions of cubic yards
flow into the sea in a day of a full river. Many suppose
there is a lack of water in India, but there is only a lack of
brains, not water, With respect to the storage of water, T
have been fighting all my life to get such works executed,
It is just fifty years since I pressed upon the Government
the necessity for the construction of large reservoirs on the
Neilgherries. ;
| “In some of the speeches the subject of the opium
reventie was mentioned. I should have wished to add a
remark on that point.

“My position is this, that there is not the slightest
' excuse for our having recourse to such abominable means
of balancinig our finances. '

“There is plenty of money to be made honestly and
honourably in India. The revenue of the district of
Godavari, in its former neglected state, was £220,000 a
year, paid with the greatest difficulty and with positive
impoverishment of the people, that is, a considerable pro-
| portion was paid out of capital. With the new works,
still not completed, the revenue is £570,000 a year, an
increase of £350,000, with a great and rapid increase of the
wealth of the people. There are yet 300,000 acres to be
\irrigated ; when this is done there will be an increase of
water rate alone of £120,000 a year, and a total increase of
at least £150,000, or in all, £500,000 a year. Now the
net proceeds from opium are about £6,000,000, which, for
the one hundred and sixty districts of India, would be
about 440,000 per district, so that if all the other districts
were improved by wise management only to the extent of
one-ninth of the actual present increase in Godavari, and
one-twelfth of that when the works are completed, it would
fully replace the opium revenue. Now, who can estimate
the difference between these two modes of balancing our
finances? Which would be safest, as before God 2 'Which
would most promote our credit before other nations?
'Which mast strengthen our hold upon the affections of the
people of India? Which most tend to promote peace with
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Chma, and legltimaté trade with her?  And, which would
be most in accordance with our own national conscience—
of these two modes of making money ?

. “But while we arc keeping the famine mainly in vrew,
let us not for a moment lose sight of the general well-being
of Indaa and England; for one of my main fundamental
points is that the well- being of the two parts of the British

Empire is so bound up together that it is impossible to

separate their interests. The one is exactly what the other
wants. The one wants hundreds of millions of labourets

and millions of tons of food and rough materials, with un-

limited purchasers of her manufactures; and the other

wants an unlimited market for her produce, and an un-
limited supply of manufactured goods, for the one implies

the other. An orderly, industrious, population of two

hundréd and fifty millions cannot be sellers without being
purchasers, If they sell us, for instance, 420,000,000 worth

of wheat they must have in return some £20,000,000 worth'
of some kind of goods ; and so, also, while we have tens of
thousands of young fellows fit for anything and w:llmg for

anything and hundreds of millions of unemployed capital

(for both which we only require a ficld), they have an

unbounded field for the employment of both. 1t is impos-

sible that two countries could be connected which more

exactly meet each other’s wants.”

It was evidently felt by the Manchester men who heard
him that Sir Arthur Cotton had satisfactorily answered
Lord Salisbury. “Can we not,” asked Mr. Leese, “ under-
take an enquiry into the exact state of things for themselves?
It was very desirable that either the Chamber of Commerce
or the Indian Association should undertike such an
enquiry. They had on one occasion sent out an agent, and
there was no question of greater importance than irrigation.
~ Lord Salisbury had startled them with his eXtraordInﬁrjf
statements that the matter ought to be enquired into.”

The enquiry, however, does not appear to have been
made,

31
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In December, 1877, Sir Arthur Cotton gave an address
at a meeting of the Manchester Indian Association, and,
two days later, a paper by him was read before the East
India Association. In it he again describes the results of
recently constructed schemes and the wurgent need of
further similar works, especially in the shape of those for
navigation. These are only referred to here as exemplify-
ing the earnestness with which he emphasized the prosecu-
tion of such works, which he was convinced were needful
to secure the prevention of famine and to promote the
prosperity of India. The point on which he most particu-
larly insists is the advantage of cheap water carriage, as
follows: “I must say a few words on the necessary
connection of steamboat canals with irrigation. To irrigate
a million acres of rice requires a canal two hundred yards
broad by three feet deep, with a current of one and a half
miles an hour, so that when we come to itrigate on this
scale, we actually make the finest highways that could
possibly be constructed. Thus the Godavari district has
three main canals, each sixty yards broad; the Tungabudra
main canal is sixty yards broad ; the Sirhind canal is one
hundred yards broad ; so that nothing is wanted but locks,
where the slope of the country is greater than can be
allowed in the canal, in order to make the navigation. The
locks now constructed are one hundred and fifty feet by
tweuty, and capable of being filled and emptied in one or
two minutes, so that they form very small obstructions.
With six feet of water they will admit boats of two
hundred and fifty tons, and they may, of course, be worked
at any speed that may be required for the traffic to be
carried,”

On several occasions Sir Arthur found the East India
Association a convenient and useful medium for the
expression of his views. Always there was discussion
which, with much regret, must be passed over so far as
these pages are concerned. Of one of these meetings he
writes :  There are certainly indications of some change
here. 'We had an adjourned discussion at the East india




THE EAST .INDIA ASSOCIATION 454

Association on ra'il-ways \ There were two indmatlons for
good ; one was that Danvers and anpther India Office man,
and Andrews, the Sind Railway man, were present ; they
have felt so much pressure that they thought it necessary
to abandon their old part of dignified silence and come out
and meet me. This gave me a grand opportunity, if I had
but had wit enough to take advantage ofit. The other was
that three or four spoke openly on my side, also quite a
new feature. | The secretary of the Association (Dadabhai
Naoroji, now, in fact, the Association ; how curious that an
Indian should have the whole affair in his hands!) has |
written to ‘me twice for additional copies of my paper,
besides three hundred he had distributed.

showed M. one of your letters, and talked to him several
times. He is not equal to making a decided stand against
the Secretary of State and the whole Council, though
he' made a good fight about irrigation and gained his
point.  But this land and water communication touches the
very apple of their eye, and they would be frantic if one
stood up honestly and boldly on the right side. I don't
know exactly what part F. plays in this respect, though
I believe he does enough to make himself obnoxious.
I sent you some copies of my paper, if you can kindly find
means of distributing them. I am sorry to say 1 have got
into a sad scrape. In one of your letters which I cannot
now find, though how it can be missing I can’t think, I
understood you to say that the traffic in the Nuddea river
was one million nine hundred thousand tons, and I laid
great stress upon this ; but, by the papers you now send, I
find the average is only five hundred thousand tons. I
shall have to acknowledge this. Of course I have not made
any allusion to you, It still shows the greater part of the
traffic going by the rivers, but there is a' great difference
between half a million and two millions, I can’t think how
the mistake has arisen ; whether I read your letter wrongly
or not, though I read it several times, I have the accounts
of the cost of working the Brahmaputra steamers and
they give under three-eighths of a penny per ton per mile,
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and the Director told me that they used to send their

" cargoes from Kushtea by rail at twenty per cent. under

their regular charges, but they found it so much cheapet to
carry them themselves four hundred miles by the Sunder-
bunds than to send them one hundred and ten by rail, that
they gave up their contract with the railway.

“ M. says he approves of my last paper on the Godayari
Navigation, if I had only left out one or two paragraphs;
no doubt the very ones upon which the whole depends.
What 1 want to make them understand is that I am con-
vinced they are essentially wrong, and this is the advantage
. of having a man out of office, that he can speak outiin a
way that perhaps a man in office ought not to do. The
Oriyas must certainly be the most degraded race in India.
1 couldn’t have believed that they would not even use the
eanals’ I have hope, howevex, now that the trafﬁc,wit.:h
the assistance of McKinuon's steamers, is fairly established. e

In 1878, bxr Arthur Cotton gave an address at the
Edmburgh Literary Institute in reply to one from Lord
Napier of Ettrick, who had been Governor of Madras. The
Governor and the engineer did certainly not see eye te eye.
The engineer pointed out wherein the difference chicfly
lay.  He said :—
| %1 beg now to bring the matter before you in a strong
light by contrasting my conclusions with those of your
late lecturer, Lord Napier, who certainly had the right to
offer” his opinions, from his having been the Governor of
| Madras for several years so lately. I may premise that the

first point of all, which constitutes the essential difference
between us, is his entire indifference to cheap and effective
transit. He makes no mention of this whatever ; whereas,

1 Since the above was written, the canals are being largely used for
irtigation and navigation, Concerning them, Mr, Deakin says, in his
hook I{p 288) + «Taking into sccount the circumstances of India and
the character of its people, the Orissa canals cannot be denominated
_failures, though constructed with a view to the profit of private
persons, affd now being finished at the pubhc gxpense as'a means of )
preserving life” K /




in my opinion, it is most distinctly the very first point in

the material improvement of India, and in dealing with =

those famines, even to be attended to in preference to irri-
gation itself, if considered as distinct, though it is quite true |

that the two things are so intimately connected, that in Ll

general you find you cannot work separately for the two
ends.” - ' ,

It is somewhat amusing to note that he who was now an
antagonist of the ex-Governor, hailed the latter’s going to
Madras with joy. Writing to a friend, he gave the ‘nforma-
tion that Lord Napier of Ettrick, ¢ who has hitherto been
in the diplomatic line,” was appointed to Madras, * Nassau
Jocelyn, Lord Roden’s son, says he’s a very able and a very
practical man. I must say I am heartily glad to hear of a
Scotch mnobleman going there, and not an old Indian.
‘Blessed art thou, O land ! when thy king is a son of nobles.””

Perhaps not the least practical of all the addresses given
by Sir Arthur Cotton, during his retirement, were the three
which he delivered in Chatham. They constitute, for the
space they occupy, the most lucid and informing descrip-
tion of irvigation works in India which is to be found any-
where. = Apparently, he bestowed special pains on the
preparation of these addresses. In previous chapters, it
will be remembered, considerable use has been made of
them.

During the latter years of his life he wrote memoranda
on-—
' The Salt Tax : The Poor Man’s Income Tax,
The Tungabudra Works,

English Internal Transit,

Communication with the Soudan by the Congo,

Public Works in Madras,

The Opium Revenue (chiefly addressed to the
Aati-Opium Society, which he supported very
warmly), ,

Study of Living Languages,

Indian Finance,



' Preventmn of Fammes, i !
| Points for the Consideration of the International
Congress at Manchester;

Replies to Sir Walter Trevelyan's Minutes, Lord
Napier of Ettrick, Sir Proby Cautiey (Ganges
‘Canal), i

! The Navigation of the Kareen River (TeheremT,
and many others.

TAXATION ON SALT.

Th;,heavy taxation on salt, and, consequently, the small
quantity consumed by human beings and cattle, was
| always a source of anxiety to him. He wrote a pamphlet
on the subject, entitled 7% Poor Man's Income 1ax. Only
. a few passages can be quoted froma brochure of more than.
ordinary interest and value.

At the time when the late Mr, Laing was sent out, as
Finance Minister to India, there was considerable anxiety
as to the deficiency in the revenue, and consequent discus-
sion as to the direction in which additional revenue could
be raised, and it was finally Gnfortunately determined to
impose an increased duty on'salt. “Now salt is an indis-
‘pensable condiment for a population whose principal diet
" is that. of cereals or vegetables, ‘especially to Hindus, by
whom meat is rarely consumed-as food. The manufacture
of $alt' was a Government monopoly, and to so great an
extent was the price of it raised, that salt from Cheshire
could actually be landed at Ca.lcuttm and sold more cheaply
than it could be purchased from the Government salt pans.
To still further raise the price was to inflict a hardship on
. the population in the interior.. On those on the codst it
"dld not fall so severely, but, of course, when the cost of
cama.ge t6 the interior came to be addeéd to the Govern-
men€ price, it-Hecame & serious burden. . The measure was
& good deal discussed in the public prints at the time. .

“In England there was formerly a duty’ of fifteen
shlllmgs per hundredwclght on - salt or about three half-
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pence per pound hut, after the fullest inquiry into the sub-
ject, the nation came to the conclusion, chleﬂy on the
opinions of the medical body, that salt was so essential to
health, even among a population who used animal food
extensively, that nothing could justify a tax on that
article ; though it yielded between one and two millions
sterling, and was one of the most easily collected of taxes,
it was, by general consent, given up. Whatever new taxes
have since been imposed, this has never been again resorted
to. It is well known that animal food is, in a measure, '
a compensation for salt, but the demand of the human
system for this condiment, where vegetable food only is
used, is more urgent than for anything cx(.ept for food
itself,

“Now, that a portion of the population is deprwf:d of
salt is fully proved by two things. First, by the fact men-
tioned by Mr. Laing, that the consumption is increasing.
Men don’t use salt as they do liquors,—~that is, sometimes
in excess ; and, therefore, if the consumption increases, it
is conclusive that the population had not enough belore
And, secondly, the data as to the consumption afforced
by Mr. Laing’s paper. The total duty levied last year
was £3,500,000 sterling. The average cannot be far from
Rs. 2} per maund, or £6 6s. per ton, and, consequently, a
total duty of 43,500,000 gives a total consumption of
560,000 tous, which, for a population of one hundred and
eighty millions, is seven Ib, per head,

“Now, it has been well ascertained that, where the price
is low, the consumption is not less than eighteen lb. a head,
and it is said that in some parts it is proved to be as high
as twenty-two lb.; whatsoever the actual consumption is
at present, in any one place, for the reason before given, it
ought to be at least that all over India; it might very
probably be more ; it could not be less. Indeed, there is
strong ground to believe that it has never yet rcached its
proper height in any part of India.

“ Now, supposing the labouring man in India to earn twd
annas a day, and his family one anna, his income is about
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g -sevmnty rupees ayear, a.mi the salt duty 15 a poor mans
mr.:ome tax of e byt

: || 6 ‘per cent. m Ef_ngal'

2} per cent. in Madras,
54 per cent, in Bombay,

so that the average of the poor man’s mcome ta.x is mueh'
above that of the rich man, :
1“4 Yet the financier lays this on without ‘diseoyering that
he is actually doing the very thing he professes to abhor;
he cannot discern the difference between words and things.
What does it signify that one is called an income tax and
the other a salt tax, and that, in the one case, the payer
receives a receipt, and in the other salt, for which he at the )
. Same time pays the cost of manufacture; of carriage, and of
dealer’s profit besides? It is thus that superficial men are
niisled by their own words, . . . Now,in England, a

>

/. man pays for a hundred lb. of salt tenpence, and earns, at
two shillings a day and ‘one shilling for his family, fifty

pounds a year, so that his salt costs him one twelve-
hundredth part-of his income, and the poor Indian, with
his vegetable diet; would have to pay from ofe to twe
~ hundred times as much, in .proportion to his income, of
course; the result is, as shown by thesmall amount of
revenue raised, that one hundred millions of the people are
almost or quite without this necessary of life. Even before
the duty of fifteen per cent.in England was taken off, the
English labourer only paid fourteen and sixpence a year.or
one-seventieth of his income, and this was, by the voice of
the whole country, declared to be so intolerable that a tax
between one and two millions was given up to relieve him,
while in India, it does not appear that one voide was raised
- against the atrocious proposal of a large increase ofthis.
tax. : At R
' 1 Unhappily, the averagé income of ‘an 'Indian is nothing like
Rs. 70/ per year, 'save in the Cottonian districts,  Lord Cromers
investigation in 1882 made it only just two-ffths per head of Rs. 70;

the weader rw:LI note thc effect of this reductmn on Sir Arthﬁr’s
contentions, : e




