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Report by J. D. Graxt, Esq., Special Trrigation Engincer, on the irrigation of the Kyauksé‘ district,—dated
¥ . Kyauksg, the 12th May 1887. e 4

Tae Kyaukse district, covering approxXimately an area of 900 square miles,
is bounded on the north by the Myitgn® river, on the east and south by hills, and

‘on the west by the Samon river.

The hills forming the eastern and southern houndary are of no great height,
nowhere exceeding perhaps 3,000 feet : they rise very abruptly from the plains,
and as their western slopes thus present but a small catchment area to the rain-
fall, there are no streams of any impo§'tance draining off them, but through
gaps in the hills three streams find their way to the plains. These, taking them
in their order from north to south, are—

' (1) The Zawgyi river. I (2) The Panlaung river.

(3) The Samdn river,
Of these the Samén may be left out of consideration in dealing with the
channel irrigation of the distriet, as it cannot be depeuded on to afford a con-
stant supply of water. It brings down large quantities of water at uncertain
intervals, and rapidly dries up again.

Mr. Gordon, in his note of the 20th July 1886, mentions that even so late
in the vear as but a few days previous to the date of writing there was no water
in the Samén river: this coupled with the fact that no attempt has been
hitherto made to turn the Samdn river to account as a source of water-supply
for irrigation purposes, while so much has been done in other directions, would
seem to show that it cannot be depended on.

There is another stream rising in the hills called the Chowlay. Itisat
best an insignificant stream, no water is drawn from it along its course, but it
supplies a swamp, which is used to raise an early crop of rice, the water being
raised by hand.

The irrigation of the district then depends entirely on the Zawgyi and the
Panlaune rivers. The Zawgyi leaves the hills at a point about 18 miles south-
east of Kyaukse and runs slightly west and north for a direct distance of 26
miles, where it falls into the Myitgne river, a little above Paleik; its length
is considerably greater than the 25 miles given above, as it winds considerably,
particularly along the lower part of its course. -

The Panlaung enters the plains near Ingdn, about 19 miles south of the
head of the Zawgyi river, and after a direct course of about 55 miles, it falls
into the Samén river, and finally reaches the Myitgne at & direct distance of
about 48 miles from Ingdn, its actual length being necessarily much greater.

The general bed fall of these two rivers is much the same, being something
more than two feet per mile ; near the hills the fall is of course greater. ;

The whole country has a general inclination from south to north, approxi-
mating to that of the rivers, and amounting to a little more than 1} feet per
mile. Transversely (from east to west) the country falls gently tow:u:ds the
Panlaung, whose bed is lower than that of the Zawgyi; the difference being due
to the difference of level of the Myitgne river bed at the points where the Zaw-
gyi and Panlaung fall into it. c

The bed of the Panlaung where it reaches the plains is, however, at & higher
level than that of the Zawgyi, the difference being perhaps 40 feet. The
eifect of these varying levels 1s apparent on the accompanying sketch-map,
which shows that while the channel, taken off the right bank of the 'P:mlaung
at Ingbn, runs almost due east towards the Zawgyi, nearer the Myitgne, the
Zawgyi channels all ténd towards the Panlaung. g

Along the course of the Zivagyi river there are five dams, namely,—

The Wadet dam A5 ++  Throwing off a channel on the left bank.
The Ngapyaung dam ... Throwing off channels on both banks.

The T}\lmi‘é dam i e T’\mwing off a ch‘nn(‘] to the fight-

The Kyauks¢ dam " " Throwing off channels on both banks.
The Zidaw dam . Throwing off a channel on the left to Paleik.

On the Panlaung there are four dams, namely,—

The Kinda dam, throwing off a channel on the right.
The Pinda dam, disused and out of order,

The Natwd dam, throwing off a channel on the left.
The Kyimyi dam, throwing off & thannel on the left.

s T
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These dams are all similar in’ construction, they are formed of rows of
ctakes driven aeross the river bed, and tied together by cross pieces of pal-
myrs, bamboo, or juglﬂ "09‘1 ; the g between the rows of stakes are filled
in with stones picked up in the river bed or neighbonrhood, covered with
a layer of larger stone brought specig]ly from some distance.

They are, as a rule, constructed with skill and answer their purgose, but they
necessarily require constant repairand there is great loss of water by leakage.

The stone of which they are formed is generally too small, and is readily
washed out, leaving the stakes ﬂxsmed; against these stakes floating trees, &c.,
lodge ; the stakes are displaced if fhey are strong, or broken off if they are
old and decayed, and, to prevent aceident, constant watchfulness is necessary.

Sufficient care also is not taken to connect ’
the ends of the dams with gl'ﬂlmd hzvond the
Jevel of high floods ; asa consequence the river
in some cases has a tendency to work round
the ends of the dams; that accidents of this
nature do not frequently pceut is mainly due
to the banks of the rivers being gyergrown
with trees, grass, &e.  Still the fall of gne tree
might lead to a serious breach. :

Most of the main dams in the di.tﬁct have
just been re ired, the others are beins repaired
and should be completed before the mins,

The work jis apparently good and ought to
last for some time, but the defects noted above
should be rectified when possible.

Of the channels taken off at these dams
but one in the district has any attempt at a
tegulating work, that is the left chanpel from
the Kyauksé dam.

This head sluice or regulating work would
be eﬁwtivez if it were in good repair, and if
there were means of working it; but it has s

fallen out of order, and in its present state is
useless during floods. It consists of A square
box of timber built into & bank of stone,
stakes, &e., but there are no planks by which
to close it, and the whole work, as also the
bank on either side, is so low that the river
* passes completely over it into the chanpe).
It would cost very little to put it to rights,
and, if repaired, it would give complete control
of the water-supply of the channel. 3
Similar sluices at the head of the other
channels would be found most usefy], and
would repay their cost in a season, pro'vi(led
always that there are men onthe spot to regulate
them as the rviver rises and falls. Their con-
struction is simple, the only point requiring
care being to see that the vent is sufficiently
large for the area of land to be supplied,
The irrigation channels led from the dams
are laid out with considerable judgment, but
have all one great faulf, too great a fall : as a
result the banks have been eroded on ope side,
the channel shoaled up on the other side g little
lower down, and so no, till in course of years
channels which may bave been originally laid
out with a fairly straight course, have now
attained a course so crooked that it is not easy to give an adequate idea of their

appearance.

i
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_ Again, in consequence of the absence of any means of regulating the quan-
tity of water entering the channels, breaches have been frequent, and when
they have occurred they have of late years atall events been very badly repaired.

The method of distributing water from the main to the minor channels is
rude in the extreme, the practice apparently being that any cultivator who
requires water makes a cut through, the bank, which is left to widen and
become a breach, if unfortunately the channel rises before it occurs to him fo
close his cut. )

In some cases hollow palmyras, timber sluices, and similar contrivances
have been adopted to prevent the breaching of the bank where a distributary
takes off ; these arrangements answer very well temporarily if properly carried
out ; but in most cases in this distriet” they are not properly constructed, the
timber spout or sluice is generally too short, and the earth has not been made
up properly over them, so that though better than a simple cut in the bank,
they still leave a weak point, which is certain sooner or later to fail.

~ If possible no cultivator should be allowed to make a new cut in any bank
without permission from some responsible official in immediate charge of the
canal, and no cut should be permitted uniess the  person requiring it is pre-
pared to putin a sound sluice or spont, extending at least 3 feet beyond
the toe of the bank on each side; he should also be compelled to make up the
bank over the spouta little higher, s3y 9 inches than the general level of
the bank on either side. :

As it is possible that even with 1:9‘-}'1118"001'8 at the heads too much water
might, either by carelessness, by accident, or from local rainfall, enter the
channels, it ‘iS desirable* that means of escape for this excess water bhe va]ded

somewhere along the course of each main channel.
The most suitable site for such a work would be at a point when full sup-

ply level of the channel coincides
_F.8.L

with the matural ground level; -

such a point, otherwise suitable,

it might not be possible to find

far down all the channels, but it would be always possible to find somewhere
near the head of the channel
a point where the full sup-
ply level of the channel 1s
not much above gmund level,
and where water might, with-
out damaging the fields,
conveniently be discharg
back into the river.

In such a situation the surplus work would consist of two rows of stakes

six feet apart driven firmly
into the ground, the space
between the stakes to be
filled in for a depth of 1} feet -
with stone packed by hand.
The level of the upper
surface of the stone packing
should never be higher than

full supply level of the canal,
alllld :h!'l;gngth of the outlet should depend on the size of the cha nnel; the cost

would be so small that it would not be a serious matter if the length were some-
what too great ; for all the main channels with the exception of the Kyauks.
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Paleik, and the Ngalaingzin chanpe], a length of 250 feet would pm!mbly
suffice, but without much more relighle information than is at present available
regarding flood levels, rainfall, and the Jevels of the country, it is not possible to
do more than give a rough ldea of what may prove sufficient.

- The Ngalaingzin channel is alregdy provided with.a very long escape,

The circumstances of the Kyayksd-Paleik canal are peculiar and should
be noticed more in detail, for though comparatively of minor importance as an
irrigation canal, its great importagee as a line of navigation has attracted
attention to it. It is but one of g yyeat many channels depending on the
Zawgyi river, and it would not be wise to treat its improvement as an isolated
work ; it must be considered in connection with the whole irrigation system of
the district ; any attempt to deal wit}, it separately would almost certainly lead
to disappointment. ! .

The Zidaw dam at Kyauks? is the last on the Zawgyi, and diverts water
into the Paleik canal ; it is so constrycted that water can only pass over it in
extraordinary floods, and all the wyter is thus forced into the Paleik canal
which is now virtually the river,

At intervals along its course ¢hannels are taken off to the fields, and at
Sédu, seven miles from Kyaukse, the canal bifurcates ; the lef t bra_nch, which is
called the Myaungzon channel, rups jn a north-westerly direction, and the
right branch goes on to Paleik, throwing off small channels along its course.
With a small supply of water in the piyer there is generally u scarcity of water
at Paleik ; with a flood there is an excess of water, and there being at present
no means of getting rid of it at Palejk, the canal breaches.

* The canal is extraordinarily crogked, the banks are‘very lpw, 'the breaches
that have occurred have been badly pepaired, and the small irrigation channels
along the canal have as a rule no proper heads. Obviously the first thing to be
done were it proposed to put the cang] into thorough order, would be to provide
some means of regulating its water lgyel, next its course should be straightened,
its banks should be made everywhem 3 feet above full supply level ; they are
at present very little above water leve] : the breaches should be strengthened,

the distributary channels provided with, efficient heads to prevent waste o { water, ,

and finally, its fall, which is now ghout 1 foot 6 inches per mile, should be
reduced by the introduction of locks and weirs.

All this would involve complete surveys and levels of the canal and the
expenditure of a, considerable sum of money; while even as it is the canal
does its work very fairly. The following seems all that can be done to improve
the Paleik canal, without running the risk of doing work that may hereafter

turn out useless.
For the present it would certuin]'y be prudent to do only so much work as

‘ may be necessary to remedy serious defects and to ll)revem. the canal from

deteriorating, all rdical improvementg heing postponed till a com lete scheme
for the whole district has been drawy up. This part of the subject will be
referred to hereafter. .
A bridle path all along, at least one bank of the canal, should be cleared ; in
places the bank is overgrown with trees and bushes, and it is impossible
to get along it ; this path would not only be useful for inspection purposes but
would be of service to men towing phoats. The trees growing almost in the
water should be removed ; their overhanging branches collect straw, rubbish,
and produce sets on the banks ; floating trees, bushes, plantain stems should
also E: removed ; they accumulate in heaps and produce shodls, and they every-
where collect at the bridges. '
Bridges are very numerous, some yery low and most of them obstructive to
navigation ; it would cost a great dea] to improve them, and they might be left
as they are till the future alignment of the candl is decided on.
The banks should be everywhere maised to a height of 3 feet above full
supply level and the numerous breaches should be properly repaired,
udging from the appearance of the breaches which have been closed, they
seem to have been first roughly stopped with branches of trees, mats, &c., earth
being thrown in as soon as the current was sufliciently diminished.

(5)

The branches, &e., remain in the bank, and :
subside, leak, and finally breach ity ;and as they decay the bgnk will

It would not be possible entirely to re-open and then properly close these

breaches, but it is desirable that they be strengthened, and it will probably
suffice, if they be cut into as far as is sa;fe,g:H stems and bra.nch?as so far
removed, the earth heavily rammed, 16
and the bank made up with slopes of —
not less than 14 to 1 and a top width
of 6 fegt; in rear of the breaches
grass might with advantage be thickly
planted ; it costs very little, spreads
rapidly, and is most effective in
stanching leaks,

. The heads of all the irrigation branch channels should be id i

stmp'llt‘ehregulators, hollowed palmyras, or ﬁmbernlz)exssfuizgs. e
. _~-he most serious defect in the canal is the impossibility at present of recuy-
lating its water-supply ; a head sluice would be vel;; costl;'ry as alt) the only pogillit
where it could be placed without interfering with navigation, the canal is 160
feet broad, and receives the whole of the Zawgyi river below the Kyauksd dam.
ol At first sight it would seem a simple matter to lower the work which now
ocks up the old course of the Zawgyi river or to substitute a set of sluices ;
but apart from the cost of such a work, there is the question whether the old

course of the Zawgyi having been blocked f,
off all the water without doing damage. or 80 many years wquld now carry

In the town of Kyauks? it has evidently been encroached on, and it would -

be rash to revive its use till this point has been thoroughly considered. :

On the score of cost alone, any attempt at regulation of the canal at its

ll_l_?iadfsiehms OH;EGOf the qllfﬂtw!ll, and Ehe Only alternative is to endeavour to get
id o e water somewhere lower down h i
where water can be safely disposed of. T e T N

At Sédu, about seven miles from Kyauksp, the Zawgyi river in its windings
‘comes close to the canal; the full supply level of the canal is flush with the
ground level, and about two feet higher than maximum flood level of the
Zawgyi. A' surplus.work of stakes an_d stones could very conveniently be
placed at this point, it would cost very little, and the water would run into the
Zawgyi, which is there well below the level of the country.

An escape 300 feet long would suffice ; its erest level should be about one
foop below full canal level, and to maintain the canal at full level a turf bank
which the water would wash away if it roge might, if necessary, be erected,
care being taken that it is not made unduly strong and that in case of a rise of
water it is breached.

It is possible that with improved regulation of the distributaries along the
canal, a lower level of water might be found sufficient, in which case no bank
along the escape would be necessary, and this would be a great advantage, as

such banks, if not frequently carried away by the water, become consolidated
and resist the water too long.

On the other hand if it turns out that the present full supply level of
water in the canal continues necessary, it is better to keep the crest of the
escape low even at the risk of having to allow a bank along it, since with
improved means of regulating the irrigation sluices, the cultivators might, in
case of heavy rains, close their sluices to prevent their fields being flooded and
thus raise the water level in the canal to an extent which would be dangerous
were there no escapes.

Again, opposite the village of Zibyugyo another similar escape should be put
in; a length of 150 feet would probably suffice, and its crest might be placed
six inches below full supply level of the canal. 5

Finally, a tail escape at Paleik is required to get rid of the water which
naturally collects at this the lowest point of the canal; here a length of 50 feet
would suffice, and its crest should be placed at canal full-supply level.

2
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With these improvements the canal should do its work quite well enough
for the present ; no attempt at reduci d i 4
um;‘d’ :u . uehg the fall and velocity of the water seems
he bed of the Zawgyi, where it passes through Kyaukse vi i
: w2yl yauks® village, is
~gy much choked by accretions of sapd and silt ; it is most desirable t.lmtgtehm
0 t:llh:m should cluuu! away at once, and that no further encroachment
mi‘l -n]}er hu'l;’k be permitted. Many new houses are being built in the
" l?z-d them '51'3 mﬂ?xf or enclosures should be permitted within
yAS 4L | ) i ‘ -
o io e.?;m mtl'gi‘. it is possible that it may bereafter be neces
n addition to the direct irrigation from the channels, there is a small area
;{ il:nd m;gaml;d mm?n;. t::::llu;kn, the most important of which is the
- hhhbnh e e : Wices, where they exist, are in bad order and
strengthening the banky where weak and repairi '
Beyond : pairing the sluices
m can be ?338 h& :l:‘ tanks ang their supply-channels are surveyed aLnd
kst m‘o i : @ to spend much money on them, as with improved
inels water-supply it may be possible to irrigate the present tank
cnlth:?n and w:n:h beds direct from hannels.
Drainage, which in most irrigated tracts gives so much trouble, is not
:e sen]::s mltte;s here, and tfd the main channels leading from the rivers have
d.gp ng wor cc:ﬁstb:nc d at their Leads, nothing more than the existing
T e e e, S
itk g P n ,‘tho general improvement of the works is
All the works referred to abovd.. necessary to maintain the irrigati
Al i ‘ » irrigati f
th;dt:s}nut are of the simplest descmiption, and nothing has been s’ug;:t:d
which is new to the country, so that with very little supervision the workmen
who now repair the dams and channely could carry them out perfectly.
Some permanent supervising establishment is absolutely necessary, as at
Lmnt the work falls entirely on the Deputy Commissioner and his subordi-
There are now certain minor offigials whose duty it i
y it is to look after the
channels and to collect revenue ; they also apparently collect coolies to d
repair work, it being the duty of the 1i;ngen g i
uno:i;xt ofb labour nnmnlly.ty ¥ e i . R
: ossibly they do their work as well as can be expected, but some more
mhl: agency is certainly ml:ued ;and considering the large area of irrigntio:;
immense number of channely ¢, be maintained, the district can well
afford a small irrigation establishment,

To form an opinion of any valye on the best means of improvin
gle;elolm_us the irrigation of the Kyayksd district, it is amntinlpthnt gm?.':tl.
information which cannot now be obtgined should be collected, and that there
should be nodoubt of its accuracy, Experience has abundantly proved that
there can ‘lﬂ no mo.re fatal error t wn to attaxnpt to desigu h.vdr;uhc works of
any magnitude on imperfect or doubtful data, for in such works an apparently
nl.lght error may pmd_mxe vonsequences so far reaching that to correct it would
nrtu';‘lly mm:x recasting the entire seheme.

oo much cnu_tim} cannot therefore be exercised in dealing wi y
lnc.h as those in this district, which with but trifling repairs can ﬁ\. n::(},l‘e “tzr:l‘:
their work well enough for some years, )

Tl_mm can be‘no doubt that thepe is room for great improvement and
extension of {rrlgzmon, and that in all pmhability properly designed works
would b.rmg in a large return, but in order to lay them out trmt\\?brthy infor-
mation is necessary in regard to—

(1) the quantity of water available for irrigation ;

(2) the cultivated and culturable acreage of land commanded by the
rivers ;

(3) the rainfall.

J (7)

In l'ﬂ%m‘d to the water available, an attempt was made to arrive at its
quantity, but not much reliance can be placed on the results obtained. What

it is specially necessary to know with accuracy is how much water can be

del:.i,nded on continuously during the cultivation season or for, say, nine months

of the year. ; - .

In the absence of any data on this subject it was necessary to de nd on
information supplied by the inhabitants Ofpc'v'illa.ges near the river, af:l such
information, at all times vague, failed to afford what was sought ; since though
it was always posmble to get an idea of the height of a maximum flood, there
being everywhere some one who knew approximately how deep the water stood
in his own house and could point out its marks, it was found quite hopeless to
arrive atany satisfactory conclusion as to the average level of the river during
the rains.

It is therefore necessary that gauges should be erected at suitable points
and the height of the rivers systematlcally recorded, and, if at all possible, these
gauges should be erected at once before the rivers rise.

S Ihe readings should also, if possible, be recorded twice daily, mornin and
evening. In order that the record kept may be of value, there should bemo
doubt of its accuracy ; and to secure accuracy it will be probably necessary to

lace tlie gauges near some military or palice post ; if so, gauges might be placed

Xt Kyauksé on the Zawgyi, at Ingbn on the Panlaung, and at Thabyedaung -

on the Samon. E .
At Kyaukse they should be placed one above and one below the dam ; the

depths of the two channels branching off from the dam should also be recorded

daily. {
w;o{xlated, and from this the total dnschazgg of the river must be arrived at.
it were possible to obtain a record

1t would be much more satisfactory

of the height of the river above the first dam before any water is drawn off

for irrigation, bu

this is hopeless.
On the Panlaung there

and it will be possible to ob

dlwhv;lr;ieg‘uuges should be fixed at the points shown below ; thus—

s fortunately a police post quite near the first dam,
tain data for the calculation of the entire river

S N R—

The de

» ily “led.

. da'll‘llfe% of the gauge above the dam should be about two feet below the
level of the crest of the dam, and that below the dam should have its zero at
” bed of the river. .
about&tb';‘hnb\'ednung the gauge should be fixed in the river bed at the point

carest the post, its sero being placed at bed level of the river. :
i t present turned to account in this district, but if from

The Samdn is not at p 0 | 1
the ,-,::rds of its rise and fall it appears that its discharge is considerable, 1t

ht be found practicable to extend irrigation to the south of the river.
"'}t is not ﬁkg‘)" with so capricious a stream as it appears to be, that 1t will
ever be safe to attempt canal irrigation, but it might be possible to construct

pth of water in the channel at the bridge below the post should also

This will suffice to admit of the discharge of the river at Kyauksé being

t as there is no village near the dam, it is to be feared that
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tanks in which its flood waters could be economically stored and gradually
umuﬁtwever this may be, it will eost very little l:o re;g'ti:ber the height of the
] information 18 sure to prove of use herealter. :
nvuv'r:lzig:h:g:f (l,mve been made hega and will be erected at the (kyau]lmé)
dam ; with these as & guide there should be 1o difficulty in making the others

iy ade to find approximately
It stated above that an endeavour has bfen m O :
the d:sc::ge of the Zawgyi. The result as explained is by no means satisfactory,

but it may be given for what it is worth. : ’ t accepted
- ; -ere of course not accepied
It was found, from apeorrve wll: C:l mn“ ximum flood the Zawgyl

without every attempt at verification, that : R
is¢ i feet per over the Kyauksé dam.
disc ‘:??:i:&?n? tl:t :ﬁbm‘:ﬂ discharge is something more tb:n (flougb(l;
the ordina’ry discharge, there would s ppear 10 b_e, .say,‘alllzgtftg‘,)(‘)‘();) ‘::: ethfilnm
water available for distribution after | the existing cultiva _

: . : o ter per second is sufficient
is supplied, and supposing that one cubie footdcilft; 3f ; ‘fuhic gy 7 wos

for 40 acres, a very erate estimate of the
'honl'gb:nj]' 5 ey b e ' taken about one-and-a-half times
18C

f the Panla na be Ik . ile
that of the Zah:g“;.: gnd consﬁquﬁ‘:gl.bguld suffice for 300,000 acres of irrigated

hnd.h S LT I deal’with the ..ubject of the h:ln::l tnvaikb::t J:ll]'
cultivation. This point is also somewhat involved in OBBCY yt' trouble, as
drawn up in the office of the Deputy Commissioner and with great o o
data had to be collected {rom the subordinate officials, s-ems to BI¥e F-

lo'ing :— T — ’.—:-.';;——‘ﬁ:z’
T R S R A M S e T—— l;_“‘_""‘ P — - 1
‘ Private land s i Total
‘ M olal.
Name N h‘l land el ﬂhiy‘“d in Whaste. !
8 d nwr. : M m 154° l‘}“‘- |'
]
e — —
{ Acres Acres. Acres. Acres.
| ) 54,563 77,008
z.-gyi. . o . l&w 7,829 :
asTe 15,609 70,832
Total ﬁﬁfr 11,108 10471 | 149870

N.B.—The area is given im, '(‘);i;i:ml su\h'mm;t in pbs: in the above
it is in acres, at 1§ acres to the ; fitd :
If this is wntot, there is throyghout the whole district bus -1?&(:-)?@: ::;:::
of cultivable land of which only 27 400 acres hiave been cultivaled; o
difficulty in ascertaining exactly what these figures do mean. cultiva
meaning is that of 145,000 acres once cultivated only 97,400 acres were
in 1248 (A. D. 1886-87). ey
From the Burmese maps of the district it seems 10 ¢ nu : 94
900 square miles (one daing or Byrmese unit of distance being ‘.“‘“’f‘ pn
English miles), or 576,000 acres. (f this total area a IaTg ! Ma of
sarily occupied by villaﬁes. gnrdmoriwn, channels, roads, and isolated hills, 0
which there are & considerable number. : be
What deduction should be made rfm- these, and for the land t‘t:;’ hg‘:’g’hin
commmanded by the water, it is not easy to say, but it would probably it
the mark to put the total cultivable aren of the district at 250.0003“’“ are pro-
It has been shown above that {he Zawgyi and Panlaung toge¢ would seem
bably gapable of supplying water for 500,000 acres, 80 that they
well able to supply all the water that can be : : as has
These figures are not put fopwged with any pretension t‘l? m‘,‘::?mined ]
been explained, and as is evident from the manner if which they

g (<0 |
there is one fact, however, which it is impossible for any one with a knowledge
of the circumstances to doubt and that is, that if with their very imperfect and
wasteful system of irrigation, the natives of the country snweel('iyed in irrigating
nearly 150,000 acres, with improved works and proper supervision 250,000
acres can certainly be irrigated. Bidl. Lk -
Rainfall registers of course do not exist; some idea of the annual rainfall,
and particularly of the heaviest falls within a short period, is desirable.
) t is not so much the total rainfall of the year that it is necessary to have
information on as the greatest quantity that may be expected to fall, say during
24 hours. Works which might suffer in no way from fall of say one inch a day
for a week, might be utterly wrecked by a fall of one inch one day succeeded
by six inches during the next 24 hours. i 0 :
A rain-gauge might with advantage be placed at each of the seven posts
in this district; it would be a very easy matter to record the rainfall and
specially to note any extraordinary fall of rain. '
Vg d(ila.re will have to be taken that the gauges are placed clear of trees and
ngs. g 3
To complete the information required, a correct survey of the distriet,
showing the rivers, channels, villages, and cultivated land, &e., and lines of
levels along the rivers and channels are essential,

There are at present no maps on Which reliance can be placed ; the
Burmese maps, of which there are many, are professedly drawn to scale, but they
differ so greatly from one another that the majority of them must be wrong,
and very wrong too, the error in some cases extending to miles. .

The country (particularly the water-courses) is so overgrown with jungle

 that it was impossible to do more than to check the accuracy of the maps in
~ their main points ; a few attempts to take levels were made, but the progress

was so slow owing to the clearing required, that it was given up as hopeless of
completion in any reasonable time, and only such levels as were absolutely
necessary were taken. 1 ,

There was also a difficulty in procuring escorts sufficient to admit of such
work being carried on rapidly. : Reaity

What is necessary is to appoint a staff of surveyors to do the work
thoroughly and systematically. A survey will eventually have to be made for
other purposes, and even if no irrigation works are after "all undertaken, the
work of the surveyors now recommended will not be thrown away. -

For irrigation purposes the survey should show accurately every river,
stream, and channel in the district ; minor channels, such as field distributaries,
need not at first be surveyed, though they might be shown in their approxi-
mate positions on the map; longitudinal and cross-sections of the rivers and
certain main channels are necessary ; Village sites and cultivated land also
should be shown.

With this and the other information stated to be necessary the problem of
how to lay out the irrigation works to the best advantage can alone be success-
fully dealt with, and with nothing less. -

Even with the meagre and doubtful information at present available, there
gre }c;ertain points in connection with the subject on which’ there can be no
oubt. ' ‘

" There can be no doubt for instance that there are now too many dams and
too many channels, and that one good dam at the head of each river with a suita-
ble system of channels would probabl do all the work of the present dams,
would be cheaper to maintain, less liable to accident, and distribute water much
more economically, On the Panlaung the dam would be placed at or near the
site of the present dam, a mile above Ingdn. The determination of its exact
position depends on whether it is possible to take oft from its left side a channel
to supersede the Natwe channel now taken off at the Natwd dam, six miles
lower down the river. So far as the levels are concerned there is nothing to
prevent this being done, but there is a Spur of hills close to the south bank of.
the river extending from Ingdn downwards, and it may not be easy to work

3




- surface of the present dam be protected

Jungle and a ¢ i;m,r
On the Zawgyi :
mumd...?” ’"m“lmmlddnobemummw

n (Nadet) as ible. :
point toﬂtht ";Ila, red to A conneet; "‘ugj""‘,m"t;.‘f' ,‘"""-“E;ion, of a similar
d:”"u' oumtba $0 l‘“d"“mpplyunN Ingon » Since the dam
P’an locon&f Thitsd) dam. gapyaung channel which now

nﬁnnon'thohfth'nk m:';:"Mudng importance, for ¢ :
Ngalaingsin channel from Ingon, g5 o ¢ m i-oom.d.?'““"'
: hﬂsm ’ e, | thpmnmdn:'mmun&vsyiw

5 lno:::rt:decideontl:fmh uire rook v
of the dams on the rivers, it is nant 'K {0 be adopted for the constructi
of water they will ba’ subsi to know the greatest depth and lOn
ped ; but though premature itm;a' and also to have borings of the river
jeet. TI?;; are several -ltem:.’:’;,-._“” to offer a few remarks on the sub-
winds b d‘lgt all, simply a flooring of stone across the

be A
the cheapest of gl but it can only be adopted it 1t §. found
raise its lovel fung Wwith such a depth that it is unnecessary to
£h4 Sver mmlti on the other Mmi, the channels leadin ?
cost of this might o 10 P® dug P tely decper, and the
g ag o vc than that of a dam : the fall of th
: ,n:" iy A fas :::.“ wdeemfx tttli::; a channel with a small m?
2) ' dam might be mage on the same
- b same model as those ' exi
ing, but with improyements : this, however, mnotng:rgx

o . ! .

b e e o e e e
ined in & reaso

work. Workmen could bo obtainedfm India, l:;t thi't:ou:dtli::':ym?

possi
dam might be built of brigk. yoc ’
brick L A : bricks eould be made on th
mm“’m” quite oommng,o:: thit- 16 ‘woull ‘ot be. Aol (o
it ltﬂlmh‘mr a little eXperience. : -
st e e mafloathawork with stone, and there would
x h way works require mueh masonry, trained
e m‘:’uf:‘m‘:" but they "onlc?q certainly be very expensive. i
effective work is what is equired, (1 s Sy o b ALy (hiat 5 cheap
P Ilitedthotjohud ,3‘:7;;)151;?;;% badbergwthe
tho . in existence for man, md
e o, L5 Al i, o b ol ¥
fhopiny- t’ba e » AnSwer yery well as the case of a more substantia
un"‘"'k’ ntmsh' s thus : acrogs the river, immediately above and below
intomtbo rivdmer el tl.le row of stout piles, say 8 inches in diameter, be driven well
» their heads conneeted .wnlfngpteoe;l !;;hen let the whole
X by a layer stone packed
ISP T PR g g i i i 3
. ; : tan a of rough stone be thrown at
random into the river bed. Such g work, which the sketeh below more clearly

explains, would, it is thought, answer every purpose and require very little skilled

....

I r——

i ud

labour. Possibly it might be found from borings

walls of very rough
to prevent the sides of the

that there is rock not far below

the river bed, in which case piles could not be driven, but in their place two
masomz;::uld. answer the same purpose, which is simply
being scoured or slipping away.

The stone used to face the old dam to be as large as can be handled ; none
Jess than 2 feet in length ; they should be set on end, and well rammed into

the old work. A i

At each end of the dam scouring sluices, with their floors at river bed level,
wonld be necessary ; they need not of great size, their use being simply to
prevent an accumulation of sand in front of the entrance to the channels; at
each end three vents of 6 feet by 4 feet would probably suffice ; they should be

opened and closed by screws,
Next a rezulating sluice at the head of each channel would be required,
der the ¢hannel ; the vents would be closed

the size depending on the acreage un
locks would be

by shutters, also worked by screws. - s
" Finally, if it be intended to use the canals for navigation,

required. :
The scouring-sluices and head-sluices should, if possible, be of brick or
stone; no doubt they could be constructed in great measure of timber if
thought advisable, but it seems doubtful Whether for these particular works
there would be any ultimate saving by using timber which is by no means
eap even now. :
i a%‘or the locks, if built, Lgimber might be used, but it would be preferable
to build the head and tail bajgs of masonry and have the chambers simply with
rivetted sides. Small locks are commonly built in the Madras Presidency for
Rs. 18,000 or less, but in this country the cost of masonry is probably four
A lock, such as that described above, would probably

ti the Madras cost. ;
o 40,000,  What a timber lock would cost

cost in this country not less tha.n R-s : ’ .
would depend on the rate at which timber might be procurable, but with weir

lete it might be put at Rs. 20,000. |
Oomgr;e cost 0% the w‘t))unng -sluices and head&smioes would depend on local cir-
e.

tances, such as subsoil, depth of water,
o ; out the chﬂn!IOh it must he dEOidFd to what extent it is

ore layin
des'ufdff they s . d be made navigable, and what their general direction should
be so as best to meet the requirements of trade,

With such a very heavy fall in the country as has to be dealt with, the cost

of reducing the velogity of the channels s0 as to adapt them to navigation will

iderable. )
5 oo:s ;all in o channel of 8 inches a I_nlle is the very utmost that can be
allowed, if it is to beat all navigable ; 2 inches a mile fall gives easy naviga-




- fall of the country ; it would enter the

{ 12 )
tion, and it may be doubted whether o large channel with & fall of 8 inches

; be called na . i
a mile can Pml’”h'z’;““’ that m i:nchei a mile fall is adopted, the result

is tbaAt’:ha fall of the country being something more than one foot six inches

ile, it wi means of locks 10 eradicate one foot a mile of
Eiro?:{le‘:glu :ng nine eelt).’ as the :n:f:imnm drop it would be desirable to
give each lock, a lock every nine miles becomes Necessary.

t might be cheaper to give ln drop and increase the number of locks,

1
placi les. y b
;ao:.:t "eri:nxld be as a rule to keep the navigation canals quite dis-

those igati i in: jon should run
i for irrigation, which for convenience of inspection 8 i

';‘;tll?;,:: the n&:iglﬁog:ﬂnﬂl'; this would admit of navigation be$§ll mxvx;.
uineddlunywmudutbemr'oulddnylmﬁeofor the s navi-

ti nals. .
R ‘o'll,‘h?uin of the irrigation channels would depend of course on the area obt;

land supplied, but for the navigation s uniform section might
tdopt'g:; boats using the Paleik cana] are very small, drawing pe‘mp‘n} b:g?t
e o, Nl i
water of 3:.;":‘3;:5?::? ::é{mﬁb;@& t(:-fl 25 I{:etba(t)&l)m ;v;;tel; :lzrfm
uddin?; (l%s.sc?)mm?l ;rn:;\.ﬂ: (;:r t.im: :c'::,‘ﬁ., tyhe cost becomes Rs. 8,000

per mile. : ; be increased to 9 inches
For irrigation alone the fall of the canals could cedmto g the fall of

a mile, cheap drops oL 5, e i “:-thr:::els would be utilized as

xy - isting ¢ i
:::ccl:::lp:;m ‘:;cbétrht;tgn' \:’h;nfiz ww%ceable with moderate improve-

e i i . sumber reduced,
isti istributaries would be atilized also, their nu |
and mﬁmrgﬁ:‘"ﬂd to regulate the admission of water; for all such

rvey being first necessary. |
omngf‘m; ‘ricv::m"clundm 0¥ all a dams which are rendered useless by the

" ! . flooded as at present, &
the count would not be so liable to being flooded 2 e
fg a:fit:'u land would drain fresly, but at some places ;t ';;;8‘;2 ‘;"la‘:l":‘i“fn';‘i
to embank the rivers, as for instance at thmnncgt\on 0 mtl ltais nots v
Samén, where the country is said to be ann ly u;:nda e e
clear whether this is due to the excess of water isc tinely to the i

: i it is due €
uhwbytheﬁnrﬂoodn,theNme,wﬂnis £ ey
i ) to be embanked, but this will no Y. .
il gim, ;lguh;'t; neeenar:' ::,k,mbank the Chowlay stream, and to give
o &WP“'” mnmﬂﬂlmimo m"gl‘;mmxy at the ends of the canals, but they

ill not cost ¥ much. ‘ : ;
wi On the skz?ch-map the probable ;lignmemt of the mam cault‘lls is l:t;.xndis-
1t is assumed that one main line of navigable canal r;ghtt hi ;o;;ghung .
triet will be necessary, and that it should be connected mYewun e poaked
Myitgné rivers; it is shownas starting from I!lgbn, passmgl ooy -
and joining the Myitgnd at Paleik, Ingdn 18 the natur:lt ae h'lhg npmo b
dam is there, and as 1t seems robable that traffic beyond the !lthe : oci oA
district by the Natteik pass; Ent on such points the opinion 0 it
officers will be necessary, and probably it is 100 early to f_orull c?th - wo‘:xl e
This canal would be entirely for navigation, and on its left si
an irrigation canal as shown. - ; Ao
P'r;;m Ingdn also would start a canal along the line of the etxrl:mvge s e

~ " ired as it runs
running north ; no locks would thm%,:eg;q:l:ove :he frst dam, and throw

off distributaries along its course, thus serving both for irrigation and naviga-

tion.

") (18 )

Then from the dam on the Zawgyi & canal might be taken as shown round
by the hills, distributing water as it goes ; it also should require no locks, but
would answer for navigation. i 4

) The other. canals and the larger ('ﬁStl’ibutaries would also provide naviga-
tion of a certain sort, and would certainly be more convenient for carriage than
the ordinary village roads, which during the rains must be almost, if not quite,
impassable.

The cost of the works necessary to irrigate 250,000 acres, to yrovide a fairl
good irrigation canal from Ingbn to Paleik, 46 miles long, anﬁ 134 miles o);
canals, giving better navigation than the present Paleik canal, including dams
and all necessary works, but of the cheapest description, may be roughly esti-
:li:abed as not to exceed 40 lakhs of rupees, and this does not take account of
he probable saving by working in parts of the existing canals, which, as the
sketch shows, are followed closely wherever possible.

What the return would be cannot be stated, unless it is known at what
rate the land will be assessed and on what acreage; that is, whether on the

t’(;t:eldam irrigated, or only on the acreage in excess of what was formerly culti-
Supposing, however, that the 100,000 acres land only be
at Rs. 6, per acre, the return would be six lakhs (:;é:;pees p(:er innuif,sesfﬁiﬁﬁg
three-fourth lakh of rupees as the annual cost of maintenance, establishment
&e., and omifting any possible return from license fees for boats, the schemé
wogld seem well worth executing and worth working out in detaif . still more
so if some credit be taken for the existing works, w annual cost of main-
tenanIce the new ;vorks would greatly reduce, ‘
It is most esirable that a small establishment be i
possible to look after the irrigation works of the distriet, = l;w:xe?ut:oo&:;
repalzn and small impr%\lr;ments as are necessary. { .
expensive esta ishment is not at al] necessary ; all that i
the present is a man of about the rank of 1st grade Ov;rseer, wh(:s uﬁ::&;g:
surveying, levelling, and has had experience of irrigation works. If such
a man cannot be found in Burma, there should be no difficulty, if proper
inducement be offered, in obtaining him from Madras. v

- By preierence a man who has had experi in the irrigation’
districts of Madras rather than on the mggrlzl:fksﬁghemﬁﬁ?m%gfggg
should be selected.
He should not be a Hindu, should be unmarried, and should be engaged for
a term of say three years, on a salary of Rs. 200 per month (consolidated)
with the ordinary travelling allowance of his grade. ,
The salary proposed may seem high, buta good man would not come for
less. Service in Burma 1s far from popular in India, or at least at Madras
where the most exaggerated ideas of the discomforts and drawbacks of the coun:
try are prevalent. Men on the permanent establishment are besides deterred
from coming by the fear that during their absence they may be overlooked
and on th.eir_ return find themselves superseded by their juniors. {
Supposing such a man appointed, his duty would be constantly to move
about the district, inspecting the channels, doing here and there such work as
seemed necessary to prevent loss or waste of water ; he should have nothing to
do with payments. The village officers should, under his direction (with the
approval of the Deputy Commissioner, except in cases of urgency), supply
materials and labour ; he should check and sign their bills, which would then be
paid by the Deputy Commissioner or his subordinate officers. It is not pre-
tended that such a system would entirely put a stop to peculation, but it
would considerably reduce it, and that is all that at present can be ex’ppcted
Should it be decided to adopt the suggestions offered, and to make a sur\“"ey‘nf
the district, the surveyors “;'ould work larllger the orders of the Overseer, and
he should be held responsible that they did their work properly so f ¢
could see, and should assist them with {’lis advice. BSPSC. 0 [ar, a8, be
The surveyors should, however, be responsible for the accuracy of their
work to the Executive Engineer of the division, to whom they should send their
work at least every 10 days.
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Three surveyors on Rs. 100 would finish all the essential work in nine
months ; themfe{er one surveyor might be retained to do work from time to 'tune

found necessary.

1 Overseer st Ra. 200 Ei
Travelling allowance, say, 20 day, at Rs. 240 per day
1 Interpreter and Writer -
6 Lascars (Burmans), Ra. 10 onch
Contingencies ... Ji .

3 Sarveyors st Rs. 100 -
24 Lascars at Ba. 10 Py ¥
1 Draftsman &

8| eskst| ceeelr

To allow of the surveyors daing their work the channels must be cleared
of bushes and trees, and inwemqom are to be a 1.nted,th;s ;l:mldlb:
done beforehand. A broad path along the bank of each river and ¢ l:n:e o
anysizewouldbeneoenbry;inm.., Phcestheremglrdens up to the edge
of the river; there it would be to go round. e

After the surveyors have been at work for three or four months an mg?‘i
tion Officer of some experience might be appointed to this district, and he wou
have then no difficulty in drawing up a se for the permanent xmphrzvemexl;;
of the irrigation ; to appoint him earlier would be of little use, as he wou

ials to work on. :
bavelt;o::: tlz;hthst Government may see their way to take up the m;;:ma'n;
ance and improvement of the irrigation works of this very promising d mgd
somewhat on the lines suggested, 8 memorandum of instructions for the guidan
of the Overseer and surveyors is attached to this report ; there is little in the
memorandum which bas not been stated above; it is added merely to give 1n
a condensed form what has been recommended, and to save tmhu:)bleil o

There is one more point which it may be well to mention, though1i wauks{
falls within the purpose of this report. If, as seems inevitable, Kya
hereafter be the headquarters of an Executive or Assistant Engineer, ‘:l sg&ms

.desirable that a piece of land should be reserved for his residence an w(;llcl;
Buﬂdi:filguingmindl directions, and very soon all the best sites

b canno : of the great
t be concl thout acknowledgment grea

assistance *bo nr;,:l?ved from the Bwndul 3 the railway now under :l.;nmc?h::
in this district. The railway traverses the whole district, and the levels and otl
information kindly supplied by the Engi rs has been of great value in giving
the fall, &c., of the country. T e

remains to express a ¢ this report may be such as is requi
by G?vemment.ﬂ that Gomnh:up:m, be p to adopt the suggestions
made

T

APPENDIX A,

P

INSTRUCTIONS FOR OVERSEER SUGGESTED TO BE PLACED IN CHARGE OF IRRIGATION
WORKS IN KYAUKSE DISTRICT.

Dams.—Any trees or bushes growing on the dams t hemselves should be removed at once,
and trees whose branches overhang the
dam, and are likely to collect floating
bushes, &e., should be pruned or removed,
the dam and the river approach to it
being always kept quite open.

Any stones that may be removed
from the surface of the dam should be
replaced at the earliest opportunity, stones
as large as can be carried being used.

1f the river seems to be cutting away
the ends of the dam a a, or cutting into
the down stream side of the dam, stones
should be thrown in till the scouring is
stopped. ;

If the river rises over the ground
between the ends of the dam and the
channel taken off it at C, and thus spills
into the river or channel, a bank should be
thrown up to stop it.

Channels.—As soon as possible, regulating sluies at the heads of all main channels should
be erected ; they should not be placed quite at
the head of the channel but a httle 50 feet or
0 down the channel, so that there may be lgss
danger of their being cut round by the river.
A bank should be made connecting the end of
the dam with the ground well above maximum
flood level beyond the channel, on the line
A B, and the maintenance of this bank should
be carefully attended to.

The head of the channel should be always
kept clear of trees and floating rubbigh.

The size of the sluice at the head of the
channel depends on the acreage under it and
the depth of water in the river, A tableis
given showing the approximate size of timber
gluices required for different acreages ; but
after a sluice has been in use for a little time,
the depth behind it, which gives sufficient
water for the acreage cultivated, should be
marked and water not allowed to rise beyond
Thl‘ |nJ:'k_ \V'.u'.'f a Flflif’r lf Fnilllll'l.‘ \\'l)\lld
interfere with navigation, as atb the heads of
main channels, it can be made
oblong I sil;qw, the correct

gome of the
not h{'.l,n."' ]'V.X
area of opening being presery ed. : ' |

Distributaries.—The heads of all distributanes should have timber sluices prowided as soon

as possible, the sizes being taken from the table attached.
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Properly made sluice of timber, of the design given else-
en the sluice may be made proportionately larger
Ulated by -bm-dniumyhdigu‘twhc;
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. for sufficient time to test its efficiency, the of
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Breaches.— ' :
rrac Where there are old breaches ywhich are leaking and tlnirdd?n dm’ ing down,

e - -
wnwmmmt&wwww the bank quantitios straw
) 5 pull ying. In such a case cut off as much of the outside of the
e el ey b A i 4 w:f:ay ot mm“a.?:&“' .,.u,ibh' wir o Mh,....'m
‘k‘no-'mf .n: il as mn:l,” i Telugu :. “ pellu,” and in Burmese as wlutd-of:dn like
b It does not seem to be much used here i wothi
leaks and for holding & bank together or pro but there is nothmglbol‘ter for stopping glight
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At .t;;u‘rb:bmh ::r frequent breaches, there must be cither excess of water or weakness of '
o oks are generally strong, the breaching must be due Lo excess of water, and
if the regulating sluices do not stop this, it wil] be necossary to put in an escape, e

i not excessive supply to the fields, h’l

g Wit

e

T

¥ Aot A
- ow
’ r

ot 2

M.-rpﬁm.-ri:,mr.-,w-ﬂ~ Ry
(W v -
-

e

e

g (3)

Escapes.—The length of the esca ds on the - ischarged

and %‘l‘y be mﬂdvh dﬁ;‘:i th:e length oﬁhe reaches m&?ﬁgg t;’;t?;tf’. i d@ :
e escape should not t in at the dite of a ; i

particularly wl;xeen the outside gl:‘nonnd is high. o b AR

{{:‘ crest ;hould bebnot higher than the F. 8. oIE of the channel.

hen a drain reaches into and then out of a ¢h si

built, its crest at F‘.‘gg. L. and its length such SRR, o g R owtl gl w8
that with 1 foot 6 inches on its crest it shall
discharge all the drainage water ; the outlet for
the drainage should be a little lower down the
channel than the inlet, thus, so that the drain-
age water may find its way to the outlet, and
not be carried on past it by the current in the
channel and thus produce reverse currents.

The inlets and outlets should be aix.n ly rows of stakes with sto : 4 : 2
dhcald e skl wp € e top.of tha phinsipisking hetrem 5o 00
bank. The cost should be about Rs. 2-8-0 g
gr running foot. ~As soon as possible, the

Vi

erseer should draw upa list of the local
cost of kind of material used, with

mguufooo'amdworhnenofallsom, N -

and should submit it to the Executive ' ,
Engineer of the division. ~Any deviations SEED A 01 ARRATII T SODBRTHITD

from these rates should be invariabl 3 e y
i He shonlduoftenupouibl{ . - 13 =t N i i ik
inspect any work in progress and use every B
means of satisfying himself that the N
labourers shown in the bills have been N

rg \

actually employed, and paid as

for, and that the materials charged for are
of good quality and have been used. He
should promptly report to his superior any
cases which he thinks require notice, and
every 10 day# he should send ina journal
detmling his movements and the results
of his inspection ; anything which would
not be worth specially reporting should
find place in this journal.

'As he moves about the district he
ghould, whenever ogpommity oceurs, note
the height of floods in the rivers and record’
it in such a manver that it ean be found
again, that is, by reference to some ma-

sonry, such as the plinth of a pagoda, &e. :
He should endeavour to make himself thoroughly familiar with the irrigation sy of

the district and its requirements, the cost of labour, and the method of working. With this
knowledge it should be roulble for him to suggest many improvements to check waste of water
ma ,

and to reduce the cost of maintenance.
' J. D. GRANT,
Special Irrigation Engineer.

uuuuuu

N

hY
N
N
\
N
N
N
N




(4)

: Table of Sizes of Sluices and A’p,-o;i'atc Cost fo

| CUBIC FOOT WATER AssUMED SUFFICIENT FOR 40 ACRES.

r different Areas.

tee of veut, H=d

\,
|

Inches.

r

L

|

T aicd
IS i
IS sl bl ‘
Viop = V104"

(Ut i

Sy Iy

P I

T =37

L LAl

After 100D acres one euble oot waler i
sesicmed suficient 1o irrigate 00 acTes.

tis wize would be inosnvenient ; 1w

P ) « = -~ P - —
‘ 15, gz‘g . T
a3 : ir}- \ 0'!_:1 E’
R Arsollandt® | & I Hiae of veot, E'-‘a 34
13 e Lrmigrated i Tl foot. §iEY -
'., i aerew : !;, '5':‘!‘ :g!
: gis 3= g.é
S, . N SR e e
R 1
‘o | Ra v
) A.-uﬂwwq!dhnﬂnvm ﬁtv«gn.
B i e A lage sp Rt of hodlewed pd!in,u. P
:
‘ " ! L "
o I T Loy B | 1L dad : 3 18
e \ 3 %0 T
20 4 B t s i 3
‘ -
ai: 0 reb
0 1o B8 ! 2 i 1w el
| : 5 il 4 00 8
TR ER L ‘ e | Pl
i L 3 4§ 40 o
smtede . 3 | Wl
v
as 1a T s u»\r-lw-i "L N
2
. T
o A 48D , s L s 0 :
e P F ] : i
i - ta B ! 4« | LI T (B
y
: o bl 1]
2008 £ 100 (4] Y Iy ! LI
|
‘ @
1000 8 150 t - T IV | s 4
’ 00
3 0 1o 20 i 5 (2 it dd ‘
3
! 1
t W ao
2. o 5w l w YA -
o ‘;5
‘ 15 0
2,50 1 300 ‘ & ) k Y S
~
‘ : weo
2,000 1o 1Y . ¥ = ¥ 3
i ‘ o is 00
2,500 1 b ‘ ] ey
' o e A I aae
i 0 1o A0 ) " s &
-' ’ : o ; e
‘}:"r 4,000 1 B0 _} » vt | i '
Mk - I ;
i:ifﬁ' S e 08 1 - ! O = W 00
ok \ i G
W @000 o 700 - ‘:n-un'w =00
7000 ta 9,008 . s } o vonts ¥ & w0 o{
0,.--1«.".,-1-' ! s6 | sy dwrx® | M 0 0

‘ = | F b
PR L PR - 8 vents ¥ = v L

‘ v t D i cubie feet o7
l ! B weevaiad

- ———————————

————————

K\'ACK"E wis }
The 12t May 1557.

._’___.‘——-;'"—'P""-'_—_

vents, each ¥ x ¥, would e better.

: lev—
1;-3-."‘«»4:10»«- Vu

J. D. Grasr,
Special Irrigabon Engueer.

I
|
!
¥

{
}
{

_ e—

APPENDIX B.

PR

INSTRUCTIONS FOR SURVEYORS SUGGESTED TO BE EMPLOYED ON KY AUKSE TRRIGATION
WORKS.

AssuMiNG three surveyors to be a pointed, they should proceed as follows :—

They should go together to Inggn and first select some bench-mark as near the dam as
possible.” There are a few deserted pagodas between the river and the channel, on one of which
a permanent mark could be cut and accurately described in the field-book. The bench-mark
must be in good solid masonry not likely to be injured ; and the point where the staff is held
should be marked.

Starting from this bench-mark one surveyor should find the value of the crest of the dam :
the lowest point of the erest may be taken for this, and the value may be called 30000 above
datum. The bench-mark at the starting-g(e)int may then have a value given to it.

From the dam one surveyor (called reafter No. 1) should carry a line of levels up the
river bank for 14 miles, and take cross-sections of ﬂ.le river at every furlong. He should also
take a survey of the river above the dam, and a section along the crest of the dam.

He should then continue his levels and survey down the Panlaung, whose course should be
accurately shown. For one mile below the dam cross-sections at every furlong should be taken.
Thereafter no cross-sections will be required, merely a correct survey.

The line of levels should be carried down, and the erest levels of all the dams shown. At
every mile or so, as convenient, the level of the river bed should be taken.

He should continue up to the Myitgne river, and on his survey should show at frequent
intervals fixed points, such as pagodas, bridges, &e., on the river bank, from which minor
surveys can be started. Similarly at every dam, off-take, or inlet some point should be fixed as
the commencement of subsidiary surveys, and these points must be minutely described to
prevent mistakes. '

Having reached the Myitgne river he should run g check line across to Paleik and fix

~ a bench-mark there, if it has not already been fixed by another surveyor.

No. 2 surveyor should start from Tngbn, go along the Nga Nain tha (or N{:lam gzin)
channel to the Zawgyi, taking a survey and levels n\g‘th c£.sectio§:§: every furlong.

should note and show all channels taking off ; all outlets and inlets ; fix their vels, and leave
bench-marks frequently ; at least every mile on permanent buildings. Having reached the
Zawgyi river he should survey its course and take levels down to Kyaukse. For 1% miles above,
and one mile below the first dam (Nadet S2), he should take cross-sections 1 furlong apart :
thereafter no cross-sections will be required, but the leyels of all dams, channel heads, &c., must
be shown and bench-marks left frequently.

From Kyaukse he should go down tge Paleik canal, gurvey and take levels of it with cross-
sections every furlong, elosing on a bench-mark at Paleik. His survey should be detailed,
SEOWinil all bends, channels taking off, bridges, villages, &e., also the outside of the bank of
the canal.

From Paleik having checked his work with that of No. 1 surveyor he should go north
along the Myitgne, surveying its bank till he reaches the Zawgyi, where he shouldjfix a bench-
mark and show its position on his survey. )

From the junction of the Zawgyi and Myitgné he should go up the Zawgyi and join his
previous work at Kyaukse. He should take cross-sections of the Zawgyi every mile, and
wherever possible note its flood level.

No. 3 surveyor should start from the long outlet on the Nga Naingngatha {or Ngalaingzin)
channel about three miles from Ingdn, level and survey down the channel leading from it, the
Pyaungbya canal, till it joins the Panlaung at Myittha, Cross-sections every furlong, a detailed
survey, and frequent bench-marks are required. At Myittha he would tie on the work of
surveyor No. 1. .

He should then proeeed to the Pyaungbya St which he will have already passed, and
survey, level, and take cross-sections every furlong down the channel which leads to the Panlaung,
when again he would join the work of No. 1 surveyor,

Next he should start from the Natlwd St “on the Panlaung level, take sections every
furlong, and survey down the channel taking off on the left of the Panlaung till he reaches the
Samén . whence he should follow the Samén till it joins the Panlaung, giving an accurate
survey and the level of the river bed at every furlong, At the junction of the %anlaung and
Samén he would tie on to the work of surveyor No. 1 again.

After this he should similarly take up the Kyimye channel which begins near Kumé and
follow it till it reaches the Samdn.

No. 1 having reached Paleik should take up the Myaungzﬁn, Tamdk, and other channels
leading from the left of the Zawgyi, while No. 2 goes on with those from right, and No. 3
fille the branches from the Nga Naingngatha canal.

This will give all the material points of the present irrigation system, and details can be
filled in thereafter as necessary.
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Sections must always extend at leagt 100 feet beyond the banks of the river on each side,

or 100 feet beyond the level of highest flod. In channels the section must extend 50 feet
beyond the outside toe of the bank.

The surveyors must show all gardens, villages, pagodas, &c., on the banks or near the

channels and rivers. The position of egeh shuice, or work of any sort, and its size should also
be shown.

The field-book should be inked m daily and the pages all pumbered, and the values of all
bench-marks should be reported to the RByocutive Engineer every 10 days.

e,

e i g =

N jor T. R intending Engineer, on ¢ sé District Trrigation Works
Bt 5 Ay i e

Mz. Graxt has submitted the above, together with a_plan showing the
general scheme of irrigation works for the district, with two appendices.
Appendix A contains instructions proposed to be given to the Overseer placed in
charge of the present irrigation works under the Deputy Commissioner. Appen-
dix B contains instructions for surveyors to be employed on the general survey
for new irrigation works if undertaken.

I may here note that I have directed Mr. Grant to leave one of the Over- .

seers he brought over with him from Madras with the Deputy Commissioner,
Kyauks®, to carry out the repairs, &c., urgently required in the existing works.
The general tenor of Mr. Grant’s report and of the conversation I have
had with him is that the existing scheme of irrigation in Kyauks® is far more
satisfactory than was at first believed, and that with petty alterations and
repairs it can easily be kept in order by the District Officer with his present staff
if he had the assistancesof a good Overseer from Madras, who would 1;]mt in escapes
and proper sluices where they are required, and who would generally assist with
his knowledge of the better systems of distributing water that have gradually
come in forcein Madras. An Overseer from Southern Madras is recommended
because the system of irrigation is very much the same as it is in this country.
As regards the construction of any new project, Mr. Grant is of opinion
that it should be postponed till proper surveys and levels have been taken and
it is clearly ascertained what amount of Water is available for irrigation purposes.
A very cursory inspection of the figures given in pages 8 and 13 of report.

will show on what uncertain data even a moderate interest on the expenditure

of 40 lakhs is founded. i e
The only points brought out in Mr. Grant’s report are— PR
(1) that an elaborate and fairly workable system of irrigation now
exists in the Kyaukse district which can be greatly improved at
small cost ; .

(2) that an improved system could be introduced, but elaborate sur-
veys, plans, and observations must be made before it can be
ascertained whether the improved system is financially desir-
able. :

I asked Mr. Grant if he was prepared to stay on and superintend the
carrying out of elaborate plans, &e., in the Kyaukse district and elsewhere, but
he said that he could not remain longer than the six months he had en.gaged
for, as he proposed to go on furlough at the end of the time and thought it pro-
bable he would not return to India. 3

For superintending these irrigation works we do not want a man who zmll
stay with us for six months only. In that time he has barely bad sufficient
time to get the work we want done into his head, and then when he is begin-

ning to be useful we lose him. We want a man who will stay with us about five -
or six years at least, and to whom we Would attach two of our smartest young

Engineers for instruction. His work would principall be to get out projects
for new works or for remodelling old ones, and to assist ];igtriot Officers with his
advice in the maintenance of the existing works by pointing out what repairs
were desirable,and by suggesting cheap adg‘n'jons and improvements which would
render existing works more efficient. We do not want a very clever man, but
rather a hardworking and energetic man, as our ohject would be to avoid all
heavy engineering works and only to carry out what could be done at small
cost. There is ‘plenty of such work to be done. I would gest that we
should ask the Government of India to let us have a selected g\:ﬁ or 4th grade
Executive Engineer from Southern Madras, who would receive @ ste(f m
promotion to 2nd or 3rd grade for coming. here, and who, when here, would get
the usual Burmese allowances. The Executive Engineer selected on these terms
would probably remain with us altogether, and would become the father of
all the irrigation works in Upper Burma, and would consequently have the
oveatest interest in making his children prosperous.




Note by Major T. Gracry, R.E., Superintending E"gi“““"_- on Report on the Kyaukse Distriet Trrigation Works
by Mr. Grant, Special Trrigation Engineer,—dated the 20th May 1887,

MRg. GrANT has submitted the above, together with a plan showing the
general scheme of irrigation works for the district, with two appendices.
Appendix A contains instructions proposed to be given to the Overseer placed in
cha rge of the p!'PS('llt irrigation works under the Deputy Commissioner. A])])pn-
dix B contains instructions for surveyors to be employed on the general survey
for new irrigation works if undertaken. :

I may here note that I have directed My. Grant to leave one of the Over-
seers he brought over with him from Madras with the Deputy Commissioner,
Kyaukse, to carry out the repairs, &e., urgently required in the existing works.

The general tenor of Mr. Grant’s réport and of the conversation I have
had with him is that the existing scheme of irrigation in Kyauk:e is far more
satisfactory than was at first believed, and that with petty alterations and
repairs it can easily be kept in order by the District Officer with his present staff
if he had the assistance of a good Overseer fropm Madras, who would put in escapes
and proper sluices where they are required, and who would generally assist with
his knowledge of the better systems of distributing water that have gradually
come in forcein Madras. An Overseer from Southern Madras is recommended
because the system of irrigation is very mucl, the same as it is in this country.

As regards the construction of any new project, Mr. Grant is of opinion
that it should be postponed till proper surveys and levels have been taken and
it is clearly ascertained what amount of water is available for irrigation purposes.
A very cursory inspection of the figures given in pages 8 and 13 of the report
will show on what uncertain data even a moderate interest on the expenditure
of 40 lakhs is founded.

The only points brought out in Mr. Grant’s report are—

(1) that an elaborate and fairly workable system of irrigation now
exists in the Kyaukse district which can be greatly improved at
small cost ; -

(2) that an improved system could be introduced, but elaborate sur-
veys, plans, and observations must be made before it can be
ascertained whether the impm\‘f’d system is financially desir-
able.

I asked Mr. Grant if he was Prepared to stay on and superintend the
carrying out of elaborate plans, &c., in the Kyaukse districtand elsewhere, but
he said that he could not remain longer than the six months he had engaged
for, as he proposed to go on furlough at the end of the time and thought it pro-
bable he would not return to India.

For superintending these irrigation works we do not want a man who will
stay with us for six months only. In that time he has barely had sufficient
time to get the work we want done into his head, and then when he is begin-
ning to be useful we lose him. We want a man who will stay with us about five
or six years at least, and to whom we would attach two of our smartest young
Engineers for instruction. His work Wwould principally be to get out projects
for new works or for remodelling old ones, and to assist Distriet Officers with his
advice in the maintenance of the existing works by pointing out what repairs
wert desirable,and by suggesting cheapadditions and improvements which would
render existing works more eflicient. We do not want a very clever man, but
rather a hardworking and energetic man, as gur oh ject would be to avoid all
heavy engineering works and only to carry out what could be done at small
cost, There is plenty of such work to be done. I would suggest that we
should ask the Government of India to let us have a selected 8rd or 4th grade
Executive Engineer from Southern Madras, who would receive a step in
promotion to 2nd or 8rd grade for coming here, and who, when here, would get
the usual Burmese allowances, The Executive Engineer selected on these terms
would probably remain witlt us altogether, and would become the father of
all the irrigation works in Upper Burma, gnd would consequently have the
greatest interest in making his children prosperous.
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