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NO. 5016 Of 1891,

Hydrabad, 8th October, 1891.

To

;

The Superintending Engineer^Indus Left Bank Division
-

THE FULELI ESCAPE.

Sir,

I have the honour to forward plan and section, and a tracing,

showing the proposed Escape to the Fuleli Canal commencing in the 92nd

mile. The Escape,including a head regulator, rapid, and three bridges,

is estimated to cost two and a quarter lakhs of Rupees.

2. I am not acquainted with the District, nor experienced in canal

work, therefore hope that the following remarks may be taken for what

they are worth.

3. From examination of levels on plans, which I must take as ap¬

proximately correct, in the absence of better data, and from information

I have received, the line proposed for this Escape, running 15 degrees

south of east, does not appear to me to be a good one.

4. Some of my reasons for this opinion areC-

(a). The distance from the head of Escape in mile 92, to the Bunn of

Kuteh, by this route, is 60 miles, and the total fall to mean sea level

is 16.83 feet, from the lower end of the rapid, giving an average fall

of only .28 feet per mile, whereas by route No. II, (see statement A) the

distance to the Runn of Eutch is 41 miles, giving an average fail of .47

feet per mile. By the most direct route No. Ill, which might be found

feasible, the distance would be about 35 miles, giving an average fall

of .55 feet per mile-



(b). In 1878, a flood came from tie north-east and from what I am told,

ran across the line of the Escape, washing away some houses in Nindo-

Shahr, a village shown on tracing, about 2 miles south of the line of

Escape, therefore it appears to me dangerous to.place a continuous bank*

17 miles in length, from West to East. This embankment averages 5

feet in height, and for about 2 miles in the centre, it is 9 feet in

height. This is probably the portion over which the floods came. If

the Escape was breached, it would be at this place, and the town of

Nindo-Shahr would probably suffer.

(c). The R. I>. of bed of Escape and cold weather water level of the Paras

is given as 8.00, therefore, the backwater, from every foot of water com¬

ing down the Puran, would extend 2 miles along the Escape. If this

Escape were made I would recommend that the neck "a b" shown on tracing,

be cut, to a level 2 or 3 feet lower than bed of Escape at tail.

5. I consider that such an important work as this Escape should be

carefully surveyed by a special experienced Engineer, so that if possible

the best and most economical route may be selected.

6. Prom the reduced levels on tracing, the bed of the Puran is B.

E. 8, less depth of water in cold weather at tail of proposed Escape,

while it is shown as 7, twenty-one miles further on towards the sea.

I have, etc.,

Sd. T. Summers, M.I.C.E.,

Ex: Engineer, Fuleli Canals.



P.
N J/(MNP-

/

zL.

*K;iP?.::.r
^zj//<7*z£z7l

TMPC

//• 5'

/f-Z'if

6a-<j

:n.

-6Z&C.tZ

/6-y%

P'Zo

& -Zc.}

O on

7^P{
^Pzz-P^

Jhiel
P-62

P'Zv

/6-n

5o

CtttP>a4c/*#^ /utP$zP& $?* /~*s7L*0c. 06^0/oc^cx — (7^^~ —60 •**/<**

^-7,^^ J/™*. . i^/yp

SiPcctX- N^ 7* -*---*- -c^—P
at~9uz/i ^PcuCdzZ'

— - — - - -

T^M/luxT. 7i-ru(tex^P "&TTc****
^£(LZ(Z;>£ -

pMZC

Ptcc/e^r

fcA.

Pp< <rZ~

TIJP

TtscPP0(4.

/^\fas /7u2Pc.

(2o-o

7Pa

/<7-Zo

7'on

7'00

0 -an

ML-So

/'•£>/>

-6/

22

46a /f-So

i/i'V-.^V /-lf( //-*• '/-'• '*£P'W^/-Sc. c — , ''" ~

7// - $~7sijZ.-n(£~
fas-*7fs?Sk.4 j$7c*P^O - 7tf (T^s^ r r * ■<. OjP770—-lOO

^ Sh*p& <zr
*/

^Pzust iTc&tc*. yrfy/MN*Z7lTOT/TO^
(T^PPrzz^^Tz^P7 7*1S/oh.&67<z^<~ 7/Co<r£o S

TTc^jzPfzsiP Jfc7urt*>ir7ii v
y z^PTTTPOZC J

(oLP

77?£c^4£
fycJPe*

£-/-.
gZC~~~

-U&aLxzZ-

i'-x.
aP~
fdPM

7^/PPP ftzPPcP.
7^

/(/•a

5~X

/S^

/•7Se

/a •/?■

e-is

//J/5

f-fe

a '&&

?'7

//5-

P'JiP

7s-

**4-

• S~S"

$<T-o 77 $0

%^~Zo&p/^C



/fL
No. 4041 Of 1891,

Public Works Department,

Karachi, 29th October 1891

Prom

She Superintending Engineer in Sinfi,
To,

The Executive Engineer, Fuleli Canals.

Sir,

I have the honour to return the plans received with your No. 5016

of 8th inst. for further consideration and investigation, as the project

has evidently not yet been sufficiently perfected to send on to Government.

I hope to be able to get over the most of the southern part of your

District towards the end of this tour, and meantime, I request you will

make a careful examination of the country, and have whatever surveys and

and levels you think necessary, taken, to enable me to arrive at a final

decision as to the line.of Escape, when in the neighbourhood.

The line should be the shortest, and follow lowest ground; it should

not be used for cultivation, and of course interfere with it as little as

possible; it should act as a drainage channel for the country, as well as

for the Fuleli..

It will be most- used in the cold season, when Puran is low.

The recurrence of a flood like 1878, need not be provided for, if

any flood arrives, it must be passed down the Escape and over it.

It is not ea-3 y to arrive at what the proper size for the Escape should

be^but it should be able to discharge the cold weather supply of the Fuleli,
( /

when all its branches are bwtnded, and about 4 to 5 feet passing its Head

Regulator.
I have, etc.,
Sd. H. M. Thompson,

Superintending Engineer.



No. 821 of 1892,
Public Works Department,

Camp Gulsb Joghari, 25th February, 1892.

From

The Superintending Engineer in SiM
To

ft

The Executive.Engineer, Fuleli Canals.

Sir,
I

I have the honour to acknowledge receipt of your No. 5013 of 8th

October last, and accompaniments, and to inform you that from my late in¬

spection of the tails of the Fuleli, I have come to the conclusion that

an Escape of the nature previously contemplated is impracticable.

2. All that can be done in this direction, is to open out the tails

of the Suni Guni, Ali and Sher wahs, right into the Sunn or sea. I shew

ia ink on plan No. 25, herewith returned, what I think ought to be done.

In the first place, an Escape channel for the Ghar Kadhan, along line'bc

should be opened out into the Rajash.

« t

The Eajwaih Escape should be made, altered, as at d, and the Suni Guni

Escape changed as at*ei The Singhari Dhoro, and its continuation, should

be cleared,and opened out to the sea. The tail of the Aliwah from X to y

should be opened out, and an Escape made for the Sherwah large, somewhere

about the line'm n'

The cost of the above works appears to be debitable to the Capital

account, and the Estimates should be separate.

3. There is, however, little use in providing for Escapes,unless the

Canals are at the same time put into proper order, and this would be

charged against Revenue. For this purpose,levels and cross sections will
f

H.
be required, with a careful register of all' Karias, their size and cultivatio

A

You Qug&t to.bave no difficulty.in getting the necessary Surveys and



6
and levels for all these finished before 1st May, as the Gaja ought to

be almost done, and the Imam Jano>i ought not to take more than 3 months

I have, eto»,

SB. H. M. Thompson:, M.I.C.E.

Superintending Engineer in Sind.
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EXTRACTS paragraphs S and 3 from the

Superintending Engineer in Sind's No.

4247 of 17th October 1392.

2. Believing in common with all officers who have had anything

to do with the Fuleli, that an Escape for its surplus waters is

most urgently required, I differ from some, however, in consider¬

ing that an Escape, to be of any practical good, must be used

solely for the purpose of getting rid of water, not required for

cultivation, and that no other duty should be expected of it.

This condition, which in my opinion is essential, precludes at

once the construction of an Escape, except through land where the

necessary interference with vested rights would be slight, and

compensation small. The sphere of selection is thus greatly

narrowed, and in this case is practically reduced to the area be¬

tween the Alibahr Karo and Wangiwah, and which, the line A.B. on

the accompanying sketch plan has been chosen, surveyed and esti¬

mated. The cost of an Escape on this line would exceed two lakhs

of Rupees and the levels were so unsatisfactory, that it would be

quite possible, in the event of heavy general rain, when relief

would be most wanted, for the channel not to act at all, or even

to flow back into the Fuleli.

3. For these reasons, I was forced to abandon all idea of any

independent Escape channel. I devoted the rest of my time to an

examination of the tail branches of the Fuleli, for the purpose

of ascertaining how far it might be practicable and useful, to open

out and extend the tails of the lower branches into the Puran, or



f

or other natural depressions, along the coast.

0O0

No. 180 of 1893

Public Works Department,

Commissioner's Office,

Garhi Khairo, 20th January, 1893.

True Extract forwarded to the Collector of Hyderabad for

information, in reference to his letter Ho. 138, dated

13th January, 1893.

By order

(Signed) S laden,

Asstt. Commissioner in Sind.
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HO. .5208 Of 1395,

Camp Hyderabad, 22nd October,1895 .

To

The Superintending Engineer, Indus Left Bank Division.

Sir,

I have the honour to forward plans, and estimate.amounting to Rs.

2,49,754, for an Escape to the Puleli Canal, and to recommend strongly that

this work-^-by far the most important of the works still to be carried out

on the Euleli-y should be commenced this season, when labour is expected to
be plentiful. I have asked for Rs. 50,000 for expenditure in 1898-1397.

AC
2. As the old Puleli is silted up considerably, and practically

only supplies the Canals in the Hyderabad Taluka, which take off above the
' "

*

. V ... ' H .' ■ H-rf
Nareja Regulator , the distances referred to will be taken from the new

B
mouth at Jamshora (X).

S. The new Puleli, which was opened in 1856, .joins the old Fuleli at

46
(C), just above Hyderabad. At mile 9ft., the Alipur Regulator was construct¬

ed in 1892, and has proved useful in raising the level of water in some of

the Guni and Dsro-Mohbut Canals.

5B
4. At Talhar, mile a large branch, the Mirwah lalhar, takes

.

i

off, which, as the Faleli is much silted up between Talhar and the Triple

SI L
Sluice, mile X? (%) , may be called the tail of the Puleli. As shewn by

cross section on Drawing No. /, the depth of the Puleli being only 7 1/2 ft.

at highest known flood level, and depth of silt 4 feet, while depth of the

(Mtu- S'ff)
Mirwah Talhar at highest flood is 15 1/2 feet, and its bed is scoured. This

Canal could be made to flow all the year round, or during any time when work



work is going on at tie tail of the Fuleli.

5. At the Triple Sluice (fc») the Fuleli splits up into 5 branches,

the Suni Guni, Aliw&h large, and Sherwah large, which, when running.full

cleared as they now are, on account of scarcity of funds, from 2 to S ft.

above their beds, can carry off together at their mouth about 1100 cubic

feet per second, but at their tails they can only carry off less than 1/2

Of this, so that it can be easily understood what happens when the Fuleli

is running at 7000 to 8000 cubic feet per second, and rain falls.

6. When this occurs all Government Canals taking off from the Fuleli

have to be kept fully open, although breaches occur, as, if any are acnlafr

regulated, more breaches occur in branches taking off lower down, as the

water must find an escape somewhere.

7. If a telegraph line were laid from.the Triple sluice to the mouth

of the Fuleli or from Badin to Hyderabad, the nearest large towns to these

places, a little of the flooding could be saved by shutting the Head

Eegulator, (0) and the Head Regulator (/1) at the mouth of old Fuleli,which

will have to be constructed if the Escape is not made, but any reduction

of water level at mouth, lowers the water level in the Hyderabad, Guni &

Dero-Mahbut Talukas, in which the land is high, and therefore the irriga¬

tion suffers considerably. In 1894, when 8 feet was cut off at the mouth

of the new Fuleli, the fall in the old Fuleli $C), was much increased,and

breaches could not be stopped in the tail, owing to the great discharge

from the old Fuleli mouth.

8. A statement (B) is enclosed, showing cost of closing breaches,

loss by remissions, etc. in the Bago Tando and Badin Talukas, from 1892

to 1894, in which 3 years the breaches closed by Government averaged 57

per year, and the loss by breaches and remissions together averaged Rs.



//
Rs. 9000. Besides this, the Zemindars closed an average of 35 breaches

each year, at their own cost.

9. There is no doubt that the present state of this large canal is

very unsatisfactory, the cultivators in the upper portions being deprived

of water during high floods, while those in the tail get far too much.

Besides this, the Fuleli has to be practically elesed for about 6 months

in the year, as its tail branches have to be cleared, thus depriving the

people along its bank, and their cattle, of a supply of drinking water,

and the gardens of water for their irrigation.

10. To remedy, or at least to considerably improve, such a state of

affairs, I propose to cut an Escape into the 'Dhoro' Puran, along the line

UM
which is almost a direct continuation of the Fuleli.

11. The bed width of the Escape I have made 40 feet, and side slopes

1 to 1, which will enable it to run off 1300 cubic feet per second, when

running 10 feet deep;with its fall of 1 in 8000.

12. From the diagram in Drawing Ho. 3# it- will be seen that during

nearly 5 years, from 1st January 1891 to 20th October, 1895, the depth of

water at the head for about 50 months out of 58 was 5 feet or more, which

gives a minimum discharge of about 1000 cubic feet per second,.nearly all

the year round.

13. *9. ~ I have shown a longitudinal section of the new

Fuleli, up to the Railway bridge, from whieh it will be seen that the bed

is scoured out considerably, and that if thought expedient at any time,

the whole bed of this canal may be lowered, by lowering the bridge

pavements. In or about 1860, the pavement of the Stone bridge was lowered

about 2 feet, but had to be raised again in 1888, on account of the exces¬

sive scour above endangering the Iron bridge. I propose to make a



new

/A
screw pile bridge^ in pla0@ of tie Ir0n briage, which is far too small,

and contracts the waterway. Ihen this is done, the Stone bridge pavement

may again be lowered, if thought advisable.

14. On plan, Drawing Na. 0, I have coloured red the land which is

irrigated by the Aliwah large. This shows that the Escape will interfere

very little with existing cultivation, and allowance has been made in the

estimate for irrigating from Aliwah large, the strips of land (a good part

of which is waste, and some saltish) in miles Z to 6, cut off from the flharw,

Sherwah small. The land cut off from Aliwah large in mile 10, will be

irrigated from the Suni Guni direct.

15. The Escape, in mile 14, crosses a small channel fa*-) called the

1 t

jBhimawah, which connects the Suni Guni and the Aliwah large, but this is

of no consequence, as there is no cultivation on this channel, and the

Suni Guni has an independent Escape (yyx.o'p) The Bhimawah might even be

left open, and allowed to flow into the Escape.

QR
16. I have shown the tail of the Jamrao canal, and of one of its

A

branches, on the Index map, Drawing No. 1. These also discharge their

surplus water into the Dhoro Puran, which is an old river channel, the

mouth of which beyond/? is now being cleared to a width of 50 feet, with

berms of 75 feet, to allow a free run off to the Sea for water coming

down the Puran.

17. I give below a few notes on the advantages which will be derived

from the Escape.

(1) . D£i£klM_JLaM£^ r

Prom figures from the Mukhtiarkars, it appears that from the last census,
A

there are 180 villages within 1/4 mile of the Fuleli, with an average

i
population of 140 in each, so that about 25,000 persons will get a snpp1 a



supply of drinking water for themselves and their cattle, all the year

round, and the construction of many wells will.be saved. At present

people drink water from the Puleli which has been stagnant sometimes for

was much sickness amongst his men, but-when.the -Puleli was opened, the

health of his men improved. The villagers also told me that they are

anxious to have the Puleli running, on account of the good water.

(2). Safety of villages from floods, and improvement to the land bv drainage.

At present a great part of the land south of the Triple Sluice is water

logged, and Badin Taluka is one of the most unhealthy in Sind, owing to the

annual floo ding - from.breaches. The.town.of Badin itself (V) was in great

danger of being flooded a few years ago. Bowari (S^) , Nindo Shahr (K) ,

Kadhan (w) and several small villages and hamlets, are surrounded by marshes,.

some throughout the greater part of the year, and are rendered very un¬

healthy. P-gtitions are constantly being received requesting that something

may be done, which is impossible in the absence of an Escape.

(3). Increasing supply of water in Hvdrabad. Guni and . .D.erp_lAhP-bat. .. T.al.uk.a.s.

Every.year cultivators.in these .Talukas.complain.when the Puleli.is regulat

ed, as their supply is reduced, but when the.Escape is made, the surplus

water which.must flow down the Puleli to give high water to these Talukas,

will run off by the Escape, without doing any damage.

Por several miles above the Triple Sluice the bed of the Puleli is silted

up about 4 feet in depth. .This silt will be altogether, or at least partly

.scoured.out, as soon as the Escape is opened. In 1888-89 this portion of

the Puleli was cleared at a cost of about Es. 50,000, and it would require

S or 4 months. One of my assistants last season informed me that there

(4).



require as much again to clear it now.

{5 } . Boat, s_aM_Sl^am_Lauj}.-SM-g-^-

Tbe smaller boats,and the steam launches,ply,when the depth at mouth of

Fulfill, is 3 feet,.therefore as. shown on diagram on Drawing. Ho .-3, the depth

would have been sufficient for 56 out of the past 58 months, as.the gauge

read 3 feet or above for 56 months.

Ifeait and vegetable gardens sill be irrigated along the.Fuleli banks.

18. -Financial.Prospects.

(1). During last year goods to the value of about 45 lakhs of.rupees were

carried.up or down the Fuleli, by far the greater quantity being carried up

to Hydrabad. The principii articles carried wera:-

Value.. in

I>akhs of Rupees.
Oil seeds about------- - 4

Raw Cotton —-- 31/2

Sice ---i 7

Hides —. — 1

Ghee — — S 1/2

Groceries, dried fruit, 4c. —- 4 1/2

Sundries 42

A large quantity of this was carried by camels, in fact from Badin alone as

much as 8j00y4harars, while the Fuleli was closed.
The cost of carriage of this by camel would be about Rs. 80,000, while

by boat it would be less than Rs. 24,000, so that Rs. 53,000 would be saved

from one Taluka. Part of this saving would come.in to Government in the

form of increased assessment, and perhaps a part as boat taxes, but whether

it comes in to Government or not, it means Increased prosperity in this



/&"'
past of the country.

(2) . Gold weathey crops.

On the line of the Escape there are several thousands of acres now unculti¬

vated on account of want of water, on which spring crops could be grown,

and this source of revenue would probably be developed in a few years after

it was opened, but at first it is proposed to use the Escape for flood

water and for the cold weather supply in the Fuleli Only.

(3). Cultivation in 'dhunds.1

There are many square miles of 'dhunds' close to the line of Escape which

cannot be cultivated at all, as they are under water for nearly the whole

year. As soon as the Escape is opened, these 'dhunds' can be cultivated,

and will, .I believe, produce specially fine crops, as they have been en¬

riched by decaying vegetation for many years.

There are several.forests close.to the Fuleli, the value of which.will be

increased, when there.is water carriage throughout the year, so that.fire¬

wood and logs can be carried to Hydrabad at any time. The increased »

revenue is estimated by the Forest Officer at. about Es. 1500 per annum,

but in time this would be increased.

If the Escape is not made, it is absolutely necessary to have this

regulator, which would cost about Es. 50,000, but I think that this work

should be posponed until the Escape is made, as it may be found that it is
A

not absolutely necessary to have.it then.

19. It is difficult to work out the percentage profit on capital costJ

I may be thought too sanguine, but I expect that the profit to Government

will not be less than 30 or 40 per cent, as calculated very roughly and at



/6
at low estimates below:.-

(1). Increased assessment in Bago Tando and sadin Talukas at 3 annas per

acre on 160,000 acres, due to water— carriage all the year round 30,000

(2). Sold weather crops, say 1000 cubic feet per second discharge

at Es. 20 per c. ft. {a very low estimate) 20,000

(3). Raising water level in Hydrabad, Guni and Dero

Mohbat Talukas (a low estimate) 4,000

(4). Saving in cost of repairing embankments^ breaches,

and in remissions 9,000

(5). Assessment on gardens -• j 4 2,000

Es. 65,000

20. Even if . the ■ Escape - would pay .8 or 10 per cent, I think that it

should not be delayed another season, as it will give a continuous supply

of fresh drinking to some 25,000 people, and will turn large tracts in Bago

Tando and Badin^from marshes, which are hotbeds of malaria, into a healthy

co untry.

21. I again urge strongly that earthwork should ..be commenced this

season, as there is 30,000,000 cubic feet to be done, and owing to the low

Inundation this year, labour will be plentiful, and much.work could be done

at a much lower rate than in ordinary years.

22. The banks are high in about 8 miles, but in no place is the bed

of Escape above ground level, as in the new mouth to Mulchand, which was

opened this year, and in which only one very small breach occured./\

23. I propose to excavate all earth for banks from within the banks,

a plan which makes them much safer, and much clearance is saved by the

pits, which are soon filled up by silt. Work will be commenced from mile



mile 13 1/2, whose the Escape crosses the Bhimawah, backward, so that

as soon as a cab is made bo mils 8 1/2, which would be dons in the first

fl
season, many of the 'dhunds' could be drained.

'

' 1
24. As shewn on Drawing Ho. 4, the Suni Guni takes off with the

Aliwah large and Sherwah large.at the Triple Sluice. When the Triple

Sluice was built in 1874-75, its new mouth was evidently made so as to
■I

have one sluice for all three canals, but when the Escape is made, I pro¬

pose to open the old mouth, as shown, which could be done at a small

expenditure, and afterwards the question could be settled as to whether

an entirely new mouth should not be made, and the Suni Guni canal improved •

and cleared from mouth to tail, including its Escape.

25. I have shown mouth of Escape about 200 feet from Triple Sluice,

as it would be difficult to clear the mouths of these canals while the

Escape was running, owing to the percolation of water.

26. I regret that plans and estimates have not been prepared in

greater detail, but the work had to be.done during a busy.season, and.time

could not be spared for more detail.
.!

27. In conclusion, I beg to point out that the survey.work was

done by Mr. J. A. Gayer, overseer,during the hot weather, and that he did

the work very expeditiously and well. Mr. Gayer, who. is a very good

draftsman also, made the drawings, and I think that he would be well.able

to carry out the work, and complete the detailed drawings which are required']

28. The cost of this survey,including

(1). Trial line through Dhunds,in April, 18941, shewn by dotted red line,

(2). Centre line staked out in April, 1895, shewn in full red line.

(3). Cross sections shewn on plan.

(4). Mr. Gayer's pay and travelling,allowance.



(5). Khalasies and coolies jungle cutting ic^is less than Bs. SO per

mile, which I consider very creditable to Mr. Gayer, as a great

portion.of the country.is.covered.with jungle.

29. If the estimate.is sanctioned.early, I hope.that Bs. 5000

will be provided from some source..in the.current year,.so.that work

may be commenced.early.

I have, etc.,

Sd. T. Summers, M.I.C.E.,

Ex. Engineer, Puleli Canal.



'7 /'/ / £ 1 c ■" ^ ^ - /f
TIIZTdTTs-t>f /^' 7 ^

au**l~*Z" vf-A*l*~-s7~7 ^ ^ *" "* <^" ^~
f£7 77i,^ »'^''( J'!h1fccC4-<

/<PfX //f5 /'PfT-

t$ajfe3tZ:<-Ql> T/^TTTla •
^

— — - - ~ •

$f2^~ ^7>7thMe^9~~Ct* 7?^2nz
y ~ — —

(f3a$-7^ C2z7LJ{<z. .

? — — ~ — — — -

{T^^'ZSSS-SZ J.s—— -

<Jtft tL TO-

./£ /jg

/&?
-A ^

/U^
&//4S

~7- £>/

& //m
7s ~7s

,j*- 77
/r

Zn/z

./"-

ir 7^
%/#f?

fP

fa 4szz
7,4/f/f-

//,a?f Ufa /2Jz/

{72it-£-K2-^P< <7 & 'T*' ^Q/3~

~/rcu«*t& DaTLTl< a^r-

^/ztzool

d<Z?2£z{
a9~

&&i*z&{2>
■AAiSi^C-

2&2Z7.
/0

V

& /SL

3<7 9 77
~ f 9 £7
- ^ a 22

7/ £o 57
- ^7 &? S>P

//^ /a6" 2/S~

Uzj 75" fz.

//f5

\f/£- — —

— - ~

CdLtZjf*;
TS^t, — — —

X

2f~7{22*z77< <^Xfr



%0

NO. 1145 Of 1898,
Public Works Department,

Camp, Hydrabad, 31st March, 1898.

To

The Secretary to Government,
Public Works Department,

Bombay.

Sir,

I have the honour to forward^for consideration, an estimate,

amounting to Bs. 2,49,7-54, (Bs. 1,95,540 for works, Bs. 44,978 for estab¬

lishment, Rs. 2933 for tools and plant, and Bs. 6,297 for indirect charges

for constructing an Escape to the Fuleli, the survey of which was sanction¬

ed in G.B. No. 185 A.I -1134 of the 16th July, 1895. The estimate is

accompanied by 6 plans^and I also send a copy of the Executive Engineer's

No. 5206 of the 22nd October, 1895, submitting it, and of the Collector of

Hyderabad's No. 5409 of the 24th idem, passing it on.

2. I did not send on the estimate at once, as I wished to look up

the old correspondence on the subject, and till quite lately^I have not had

an opportunity of discussing with Mr. Summers, various points on which I

thought explanation was required.

3. The question of providing the Fuleli with Escapes has received

attention from, I should think, every officer who has had any connection

with it. In the Deputy Collector of Tando Mahomed Khan, In reporting

on certain proposals for increasing the supply.in the Fuleli, and its con¬

tinuation the Guni, gave an account of a very interesting conversation he

had had with Mir Mahomed khan^in which he detailed the manner in which the

conflicting interests of the tribes living on the bank of the Canal had



had resulted in its ruin, wrote;-"one remark of his I think worth recording

''with a lac of rupees" he said "the Sirkar may have the Guni^as before^

flowing throughout the year. Thete is neither Maniokanee nor Shahdadanij

the Sirkar is one, but begin at the tail^and open that out, so that the

water may flow into the Sunn, any money spent on the mouth, before this is

thoroughly done,may as well be thrown into the river Indus."

4. Since 1855, many schemes have been investigated for providing the

necessary Escapes, but with the exception of some small ones of local

interest,none have been carried out. Either the fall proved to be insuf-

ficient/or it was found that the vested interests that would be interfered

with were so large^that the idea was abandoned. The favourite plan was

an Escape to the Eastward from a point on the Guni somewhere near Wahnai.

/mr
One line here was surveyed "by me in under the direction of General

lie Hesurier, the then Superintending Engineer, and another in 1891, when

Mr. Thompson had charge of the Division. The survey of 1885 did not

warrant the recommendation of any Escape on this line being carried out,

and the second one resulted 'in Mr. Thompson's reporting in para. 2 of his

No. 4247 of the 17th October, 1892, to your address^that the levels were

so unsatisfactory that it would be quite possible, in the event of heavy

back
at all, or even to. flow^into the Puleli.

general rain, when relief would be most wanted, for the channel not to act

5. Mr. Summers has hit upon a line which interferes but very slight¬

ly, if at all, with vested interests, and has at the same time a good

slope, and, as recommended by Mir Mahomed khan in 1855, it attacks the

tail. He has vary fully described the existing conditions, and his pro¬

posed remedy for them, in his letter, and estimate, and on the plans.



His Escape will leave the Guni, as the lower portion of the Fuleli is

called, at the place where it divides into three channels, the Suni Guni,

the Sherwah and the Aliwah. It will pass between the Snnl Guni and the

Aliwah^and fall into the Puran^after a course of 18.miles. The bed width

of the channel will be 40 feet, and gradient 1 in 8,000. At a depth of

10 feet it will discharge 1,3 0Q cubic feet per second.

6. I attach a statement (e) showing approximately the quantity of

water that has to be dealt with at a period of flood. On the 30th August

1394, when about 9,000 cusecs were passing Hyderabad, the discharge in the

Fuleli above Talhar was 6,§00. Of this 1,058 cusecs passed into the

Mirwah Talhar, and the balance was distributed amongst the canals lower

down, as shown in the table. A depth of 1.70 feet was cut off from the

Mirwah, but all the other canals were fully open, the three tail ones

taking off 1080 cusecs between them. The water in all the canals was at

a dangerous level, but none of them could be clossd^without forcing more

water into the others, and intensifying the mischief. If the Escape had

then been in existence, it would have been opened, with the result of at

once enabling the water in the canals 8 to 15, being reduced to a safe

level, and in all probability considerably improving.the condition of Hos.

3, 5, 6 and 7. It is difficult to say what would be the exact effect of

opening the Escape, on the level of the water at the head of the Mirwah

Talhar, 22 miles higher up the canal, but there can be no doubt that if,

as anticipated, one result of the excavation of the Escape is to clear

out the silt deposit in the lower portion of the Fuleli, the difficulty

of dealing with all 'the. canals^ from Talhar dowawards_,will be greatly

decreased. This silt is now 4 feet deep at the tail, about the same as



as it was in 1889, when clearance to the extent of Is. 48,000 had to be

carried out, the bed being kept at a level 8 feet above the original one.

A similar clearance must, soon be carried out unless measures, suck as the

Escape will provide, for increasing the scour, are taken.

7. Mr. Summers1 estimate is in full detail, except as regards the

head sluice for. which.he has made a lump sum provision.of Ks. 18,000. ..Shis

seems tome sufficient, as do the rates generally.

8. The only part of the design^whieh calls for.remark^is the water

level in the Escape at the tail, and the heights.of the.banks there.

Unless a very . expensive . masonry. work.. was. erected, the.. bed and water levels

shown on the section near the Euran^coaid not.be.maintained, and.no doubt,

if the Escape is carried out as designed, there will be.a rapid formed at

the lower part^which will result in the bed being scoured, and the fall in

the water surface increased. If the point were of any great importance,

the difficulty might be. got over by. widening out ..the. Escape . at the tail,

so as to give the necessary discharging power^with a less depth of water.

I find that to reduce the depth at 18 miles to 51/8 feet, it would be

necessary to make the bed width there 90 feet, and the average bed width

of the channel would be increased from.40 feet^to over 65 feet. If the

channel were not so much.in cutting, this would be an economical change,

but with the ground levels as they are^the extra cost of the widening

would be very large. The formation of a steeper slope at the tail will

be no disadvantage, and the Escape may be safely left to adjust itself.

Mr. Summers proposes to use the left bank of the Sherw&h small as the

right bank of the Escape, from about two and a half miles, to the seventh

mile. No detailed section along this bank has been taken, and I have



have some doubts as to its being strong enough to answer the purpose.

Mr. Summers, however, assures me that he is satisfied it is sufficiently

savings

strong, except in a few low places^which can be raised^ from^he expects on

the various.items in the estimate.

9. I now turn to the Financial prospects of the scheme, and I may

say first, that even if we could not show that an increased area of

cultivation, and consequent revenue, would be the result of its execution,

the propriety of its sanction could be strongly urged on other grounds.

The uncertainty of the cultivation in the Badin and Tande Bago Talukas

has often been brought to notice, and the irrigation cannot be said to be

in a satisfactory condition, when the low lying lands are liable to be

flooded at any time, when rain falls concurrently with a high canal water

level. There, however, can be no doubt that the scheme will be financial^;
profitable. Taking the cost at Es. 2,50,000, the interest charges will

be about Es. 10,000, and the ma lnt*n anee.charges may be taken at Es.

5,000 annually, in all Es. 15,000. Mr. Summers in his 19th paragraph

puts the annual return at the lowest, at Es. 65,000. This seems a

rather sanguine estimate^but the Collector characterizes it as an extreme¬

ly moderate one. Without going so far as this, I am satisfied that the

project will return a good profit, and at the same time confer very great

benefit, which cannot be measured by money vzlues, on the population

living on the banks of the Fuleli, and in the tracts, the cultivation of

which will be improved.

10. I have the honour, in conclusion, to urge very strongly, that

the construction of the Escape be sanctioned at a very early date, and

that if possible, funds for its commencement may be granted in the current



current year. It does not seem necessary to prepare a revised estimate

for the whole Fuleli Project, till the orders of the Government of Bombay

on the estimate now submitted are given.

I have, etc.,

Sd. John Tate, M.I.C.E.,

Superintending Engineer, I.L.B.D.
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Mo. 2551 of 1896.

HYDRABAD. 29. 4. 1896.

To The Superintending Engineer, I.L.B. Division.

S ir ,

With reference to our recent consultation with Colonel

Ottley, I have the honour to propose that the design of the

Fuleli Escape should be altered.

Bedwidth 40' Bedwidth 62'

From Side slopes 1 to 1 T_o Side slopes ^ to 1

Depth of water 10' Depth of water 7'

2. The reason for this proposed alteration is that,

according to Kennedy's Graphic Hydraulic Diagrams, which are

sent with this, for submission to Government, and may please
be returned, the section chosen, from Diagram No.4, will not

silt, while that as originally designed will silt, as shown
in Diagram No.2.

3. It will also be seen from Diagram 4, that this channel
will run with its non-silting and non-scouring velocity down
to a depth of between two and three feet.

4. The calculated discharge by Ganguillet and Kutter's
formula taking

7c = • a z ^

~ v-q. 3 71 a. ^ - C2'U!>
77-64 1

z ~ * £7S"
/wc 1) f~-~

V- =(*'•<■ ±1T1V
-f (fit-i+ /

. /fSg.srA 2- & I

If N is taken = .0225, as it would be for a new straight channel
such as this, then discharge becomes = 1318 cusecs.

5. Velocities and discharges of original and proposed
channels at different depths, are given below:-
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With these velocities, in original channel silt will be depos¬
ited, while the velocities in proposed channel are non-silting
and non-scouring. ^

^ 6. The fall of Escape has been increased from 8000 to
5714, by raising its bed 2.67 feet at the mouth, and lowering
it by 2 feet at the tail.

7. Although the bed is raised about 2 feet above the origi
-nal bed of the Fuleli, it is still 1-J- feet below the present
silted bed, at which the Fuleli has been working for some time.

8. The estimate has not been altered, as, from attached
revised earthwork quantities, it will be seen that the total

quantity is the same, cuttings being increased and banks reduced
by 50 lakhs of cubic feet. The other items have also been al¬
lowed to remain, as the bridges, although widened, will be
lowered.

9. The slopes of bank have been reduced to 1-J- to 1 in front
and rear, the top width being increased to 7 feet. This is

probably strong enough, if they are carefully made, and even

if a breach did occur, ite the breach water would be let into
the Escape again further on, and would run off into the Puran,
as it could not spread far, being kept in by the Suni Guni
banks on the right, and by the Aliwah banks on the left.

10. Work could be conveniently carried on during the

inundation season at the tail, as there the climate is good,
and there is plenty of water, and I hope that funds will be

procurable, as such a large quantity of earthwork requires

time, if it is to be done cheaply.

I have, etc ., etc.

(Sd) T. SUMMERS,
Executive Engineer. F.O.



No. 2819. of 1896.

HYDRABAD. 15th May, 1896.

To The Superintending Engineer J.I.B. Division.

Sir,
In continuation of my No. 2575 of 2nd inst. I have the honor

to forward a section, to a scale of 5000 feet to 1 inch, showing

original proposed bed as a black dotted line, and the first al¬
ternative bed at 1 in 5714 as a full red line. A tracing of last
mile of original section is also enclosed.

2. From enquiries made on the spot, 11.50 R.L. appears to be
the highest water level which has occurred for several years back.

It is the highest water level of 1S95. The Escape will be most

used when the level of water in Puran is low.

3. In the calculations of discharge for the channel as origin

-ally designed, and. for the first alternative, the constant N. has
been taken as .025, but I think it might safely be taken as .0225
for a channel of this description, as, .025 is certainly high, if
not too high.

4. Taking the constant as .0225 the gradient can be made 1
in 7000, as shown in the second alternative section, which raises
the bed at tail from 4.90, R.L. of bed of first alternative to 7.^0

i.e., by 3 feet.
5. I am strongly of opinion that, this alteration should be

made for the following reasons:-

1. It should give the non-scouring and non-silting
velocity.

2. The bed is raised by 3 feet at tail.

3. There will be a saving of about Rs 15,000: and
if at any time it is thought expedient to in¬
crease the fall, which I think is impossible,
by increasing the gradient, it can be done
without any loss of money.

6. I give below a statement comparing levels in original, and
in the two alternative proposals.

7
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No. 1385 of 1897

Camp TALHAR, 18 March, 1897

To J. TATE, Esq.,

Superintending Engineer, I.L.B. Division.

Sir,
I have the honour to refer you to my No. 2819 and 2939

of 15th and 23rd May 1896 respectively, and to state that I
am still of opinion that the bed of the Fuleli Escape should
be kept at 1 in 7000, for the reasons given in above letters.

2. The reduced level of water in the Puran has kept up to

between 11 and 12, throughout the season, and was 11.50 when I
saw it last month.

3. T think we are going unnecessarily low, and that it is
a pity to expend so much, unless there is a necessity for it,
besides it would be very easy to lower the bed afterwards, al¬

though T am sure that there will be no occasion for this.
4. If you will not sanction this deviation, I shall be

obliged if yon will allow me to make a slight change in the

gradient from 1 in 5714 to 1 in 6000, as even this will save

about Rs 8000, by raising the bed only 9 inches at the tail,
and the discharge will only be reduced by 69 cusecs, and veloci
-ty from 2.61 to 2.55 feet per second.

5. The levels will then be

6. A gradient oi l m ^uuu is y inones per mine, ana oi

1 in 6000, 10fr inches per mile, while that of the Fuleli,
Mirwah Talhar, Kazia new and Nasirwah which do not silt, but
in which scour takes place, is from 5" to 6" per mile.

7. I have again taken the liberty of requesting this,
as I feel convinced that the fall proposed is sufficient, and

tu+,6000 / <»*
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and that much may be lost, but nothing gained, by taking the
bed so far below the water level in the Puran.

S. I shall be much obliged by an early reply, so that the

necessary orders as to alterations can be given. As no bank

dressing has been done, and the long cutting is not commenced,
the change can be easily made.

9. The tracing shewing gradients is enclosed for
reference.

T have etc., etc.

(Sd) THOS. SUMMERS, M.I.G.E.
Executive Engineer, Fuleli Canals.
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No. 1587 of 1897.

Gamp KARACHI. 5th June, 1897.

To The Executive Engineer, Fuleli Canals.

Subject.- FULELI ESCAPE.

Sir,
I have the honour, with reference to your No.1385 of the

18th March last, to say that I cannot agree with you in con¬

sidering that the sanctioned gradients of the Fuleli Escape
should be altered.

The question was very fully considered at the time the

designs were before Government, and the reasons for making the
gradient 1 in 5714 are given in your No.2531 of the 29th April
96. In your No.2819 of the 15th May 1896, you proposed for
certain reasons, that the gradient should be altered to 1 in

7000. This proposal was laid before Government and regarding
it I wrote as follows in para.5 of my No.1831 of June 3rd 1896.

"5. Since Mr Summers wrote his letter above noted, he has
made another proposal in his No.2819 of the 15th
ultimo, a copy of which is attached. I have had
some demi-official correspondence with the Execu¬
tive Engineer regarding this scheme which has
caused some delay in sending on this report. It
is true that the co-efficient might be taken at
.0225, but Mr Summers has overlooked the fact that
Mr Kennedy has calculated his channel velocities
with a co-efficient of 0^0250 and that a velocity
of 2.92 is required by the theory, while the velo¬
city in the escape, taking the co-efficient as
0.025, is only 2.61. If the theory is correct,
this channel with a fall of 1 in 7000 would cer¬

tainly silt, and I cannot therefore recommend it."

"I think it right, however, to lay Mr Summers'
proposal before Government, and may add that he
considers that as the escape will be mostly used
in the cold weather, when the water is comparative
-ly free of silt, the lesser velocity may be accep
-ted. I, however, do not agree with him as to
this."

I can find nothing in any of your letters which leads me to

think that my opinion on the question is wrong, So long as

the water in the Escape is higher than that in the Puran, the



3*
2

the latter cannot reduce the calculated discharges. I think

any rapid at the Escape tail should so far as possible be

avoided, as one would cause scour, and heavy silt deposit in
the Puran. The Puran must be cleared of jungle, and when
this is done, or even without it, T have no doubt that the
extra water brought down by the Escape would be cleared off to
the sea or low-lying lands near it, without any great rise in
the water level at the Escape tail.

2. The two tracings are returned.

I have, etc . , etc.

(Sd) JOHN TATE, M.Inst. O.E.

Suptg. Engineer, Indus Left Bank Division.



No. 2714 of 1898.

Public Works Department,

Camp KARACHI. 23rd July,1898.

To The Executive Engineer. Fulheli Canals.

Sir,
I have the honour to return herewith approved the revised

plan and estimate for the regulator at the head of the Pul eli

Escape.

I am of opinion that the left abutment and two piers con

-tiguous to it, should not have been founded on the old Sani
Guni pavement, as there may be uneven settlement; where the
nature of the foundation is the same throughout, the settle¬
ment is likely to be the same, without affecting the super¬

structure, but where the foundations are dissimilar, there may

be uneven settlement, which would affect the superstructure.
The work should be very carefully watched.

Regarding the double set of needles for openings, I am of

opinion that with the double set, even without earth or clay

between, there will be less leakage. It would, I think, be
advisable to make a few experiments at one of the 10 feet

openings, to ascertain what is the most convenient and economi
-cal way of making the opening watertight; this might with

advantage be done when water can be spared. A trial might
be made with tarpaulins, rice straw, etc., and with earth or

clay up to different heights. The results should be reported.

I have, etc., etc.

(Sd) F. B. MACLAREN, M.Inst. C.E.

Suptg. Engineer, I.L.B. Division.

P.S.

Please report whether there is any leakage from the
Aliwah into the Escape.
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Mo. 3790 of 1896.

HYDRABAD. 26th August, 1898.

To The Superintending Engineer, L.L.B.Division.

Sir,
With reference to your Mo.2714 dated 23rd July, 1898, I

have the honour to inform you that I lately, i.e., on the
31st July, 1898, inspected the Escape regulator carefully and
found that there were no cracks or signs of unequal settle¬
ment anywhere, and I hope and trust there would be none here¬
after.

2. All the openings were carefully closed with the double
set of needles, and the crevices were properly filled up with
rice straw, mattings, etc., before the water was admitted
into the tail canals; but when the canals flowed there was

some leakage, and to stop it, the space between the two sets
was filled up with earth and then the whole became perfectly
staunch. The one objection urged against the arrangement
is that the regulator cannot be instantly opened or closed,
as it could have been, if provided with the sluice gates, but
there would have been other evils in the latter arrangement
such as the frequent jamming, etc., besides the heavy initial

cost,--I propose to have one set of needles of channel iron,
and the other set of teak wood, 6" + 3", as the wooden needles

slightly expand when soaked in water, and afterwards fit in

closely and firmly, thus preventing leakage through the lines
of contact.

The space in front of the escape regulator is now silted up

to a depth of 4 or 5 feet, as per sketch accompanying, and it
is difficult to carry out the experiment desired by you, but
I would try and see if. the silt can be cleared later on, and

report the results of experiments if any.

I have, etc.

(Sd) P. K. CHITALE,
Executive Engineer, F.G.



No. 5350 of 1898.

, Public Works Department,
Gamp KARACHI. 12th September,1898.

MEMO.

The accompanying notes by Mr Summers, received by the last
mail from England, are forwarded to the Executive Engineer
Fuleli Canals, for perusal, and for any remarks he may wish
to make.

2. The Superintending Engineer concurs in the opinion

expressed regarding the excessive number of karias, and
approves of the proposal to have a separate channel, taking
off from the main canal and running parallel to it, from
which the karias should be fed. This will bring the supply

much more under control than when every zemindar has his own

karia taking off direct from the canal.

3. Special attention is drawn to the note on Escape

embankments, and it should be seen that the contractors finish
off their work satisfactorily. It should be reported
whether anything is deducted from the contractor's payments,
for the dressing off of banks, in the event of the contrac¬
tor not doing it; also whether for the portion completed,
the dressing off has been satisfactorily done.

4. What has been done regarding the portion referred to
in para.9 of the Notes?

(Sd) F. B. Maclaren, M. Inst. C.E.

Suptg, Engineer, Indus Left Bank Division.



Mo. 1615 of 1898.

Gamp HYDERABAD. 30th March,1899.

To The Super intending Engineer, Indus Left Bank Division.

Sir,
I have the honour to request your sanction to the

substitution of horizontal timbers, of sizes shewn in the

accompanying sheets of calculations and in plan, for the front
row of the channel iron needles, sanctioned for the Escape
Head Regulator.

2. In the original estimate I proposed to have gates, which
would be suitable for the five small openings, as they are

only 10 feet wide, and the maximum depth of water against the

gates would be about 9 feet.
3. While I was on leave some correspondence took place

about these gates, and eventually a double row of channel iron
needles was sanctioned in G.R. No. 18 W.I. 218 of 3rd February

1898.

4. I beg to point out that it will be very difficult, if
not quite impracticable, to open and shut the Regulator if the
double row of needles is provided.

5. Suppose it is proposed to open the canals on 15th May,
then on that date the double row of needles will be fixed in

position, with mats in front of them, to make them watertight.
Silt will collect in front of the needles, and if a flood comes

in August, it will be exceedingly difficult to remove the need¬

les, and the mats will have to be destroyed. Immediately after
the flood is down, all the water in the Fuleli will be required
in the canals, but I do not see how the Regulator can be quickly
closed without considerable expense, and am afraid that much
water will be wasted in the Escape, when all is wanted in the

Canals, whereas with horizontal timbers, one or more as required,
can be lifted off in a few seconds.

6. When I prepared the estimate, I consulted Colonel Ottley,
late Inspector General for Irrigation, who gave his opinion that
both gates and one row of needles should be provided.

7. One objection to gates is the great velocity at pavement
level when they are first opened, but this could be guarded

against by partly filling the space between the gates and needles,
before opening the gates.

8. An objection to horizontal timbers is that the water
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water falling over them may damage the pavement, but this ob¬
jection is removed by the row of needles, as there will be a

water cushion between.

9. As shewn in the accompanying estimate, the cost of
horizontal timbers is practically the same as that of channel
iron needles, and as their advantages are so great, I have the
honour to request your sanction to this deviation, at an early

date, as they should be fixed in position before the end of

April, and grooves have to be made in the cutwaters for them.

I have, etc:., etc.

(Sd) THOS. SUMMERS. M.T.G.E.
Executive Engineer Fuleli Canals.
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ABSTRACT ESTIMATE framed by. 3?. Summers.

Executive Engineer, Fuleli Canals of the probable expense

that will be incurred in Providing horizontal timbers in the Head

In the sanctioned plan of the .Escape.Head Regulator, two rows of

channel iron needles are provided, but as this will entail great-

difficulty in regulation, it is proposed to substitute horizontal

timbers of dimensions shewn in accompanying plan, for the front

row of needles, which will simplify the regulation.
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