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GOVERNMENT OF MADRAS, _

PUBLIC WORKS DEPARTMENT.

Irrigation.

Reap—the following paper :—

No. 102 I.

Notes of Inspection by the Clief Engineer for Irrigation, February-Marep, 1898,

' delta.—For some years past a large sand shoal has been extending into
the ﬁ%ifdsgzvzwgi ‘Iz%aj'cglmundryyand t%e I}owlaﬁshwgram branch_ of the anieut.g The
chart of 1896 shows this bank connected with the mainland, but in t
there was some improvement, a narrow channel havin
the other side the sand bank had extended further into 1 :

f this year will show a furt.her Improvement, _ The accretloq on the left. margin
2 tween the Dowlaishweram hill and the head sluice, referred to in my inspection noteg
];fe 1;:; year, apparently continues to extend. Tt jg not clear when thj

te indirectly to the sand bank referreq to above, began to form. It is
ggfa;fo:;)nbfndhfe chart ofy1894 as a mud bank and was then about 250 feet wide
osite the boat office. Tt is not shown at all p the 1895 chart. T, 1896 it had
?Pl;ease d to 300 feet width opposite the bungalovys and workshop, and in the chart of
11’;3097 it is shown as a sand bank of maximum width 400 feet,  fop many reasons it
is most desirable to get rid of this accretion whj

] ch is evidently of material not Jike]
to be scoured away and which, if allowed to re

. main, will extengd further towards the
head and scouring sluices to which water ean low, flow only ip 5 direction very

A anicut. There is also a difficulty in navigation, hoat
obhqoléihgggta; lock having to keep at a considerable distance from shore, e shoal
appr ot be entirely removed by hand, but it would be a considerahe Improvement i a
°§I§ﬁne1 30 feet width, with bed as nearly as practicable at the level'of the head slnice
cill were cut from the head of the shoal a little above
:he’ lock. The centre of this channel might be made 5

g formed along the margin. Qn
the river. It ig hoped the chart

the boat office to the end near
. 0 feet from the o1q high margin,
The Superintending Engineer should have this done at once,

9. In the centre of the river at the head_ of the Centra] dglta the trouble arisin
from t}.le deposit of sand above the head works is about as bad as i

t ever has heen and no
serious attempt has been made for a good Tmany years past to wpiln g

] - The approach
: h casurements are roughly channgl}is ionﬁned between tt‘alning walls,
* (This and other mhart of which the left extends 9,200 * foet up
scaled from the chart). the river from the heaq sluice, while that
. nly some 4,400 feet. As the river currents have of late set
ono It.ze}r Igghtthsxv:?slgstﬁe grojectin g: part of the left wall is sajq 1, arres
m

sal t the sanq and
cause its deposit near the head of the channel, My Larminie

; Proposed to bring the
ends of the walls to the same line by removing part of the left wall, but it seems to
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R
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; i t, the
the sand deposit and, in fact,

; ident causes to account for 1 Flerntibis ks
me there are other mofr(te}leev;(;)elioaches to the head sluice requlze:srciesolilgb §eet, i ths
Yol (tl)'n cpanpl th waii hythoen th((; gr():yaind again widens to over
the head of the lea dually to 160 feet: abot half vl Sqvirbp s e S
channel narrows gradu bgtweell the head _and scouring Stlllle béd daning Bk ind
300 feet at the ngseto increase the velocity and degpeiln T R e
contraction must be nd, which is sucked down, is | e% Ko it tholovd of #bs
probably much of th‘; 5 el to the under sluices was silte | OdinO' Engihss Tad the
widens again. Thedc dal:;lclzross. At my request the Superiun ?\lrlen t?) 5o the "every
main canal and bun ? the sluices were opened an(_l ordexieis % AT Snd Ry il 4
bund cut and some Or could be spared, but as the river ft? h:ve had much result. The
night as fong a8 Ware resumed the experiment could no i g
the anicut level, it 1s peer has been asked to have a lar{(;ie cided on, it will probably
Superintending Er;]gltn necessary improvements may be ed the main canal as near ifs
channel made so tha keep the leading channel as clear En initial error of building the
never be possible to tihlé head of the Western delta, t dq.l}l)]ile but it is very probable
normal bed level as'ad and scouring sluices being 1rremt131 ldd e fiagotaie Yathe i
ek bebwoet flilenlg)i‘«l)vement may be eﬂ"eetefit' b]Agvti]:l(:h :z;d there is no serious silting,
that some real improve iform and suitable nag than 3 feet depth
approach channel 1s_0iP£fl3$tiZe§nare opened only whenﬂth;axe];1 lgi?i(s)fgn- Masackingts
although the s;:oul:ll‘ﬁz scouring sluice belong,}g to.tl;(;r}i;iz s{d S Thit by e
over the anicut. The Executive Engin the Dowlaish-

: d uneared for. t 2,500 feet length on the
very dirty an hutters are fitted for about 2, ol As reported by the
3. Anicut.—The shu shutters being made in workshop. 924 I.. dated 19th
weram branc:h and some rrnoil;f his letter printed with (3]:10.%3.111\1 ;)1 e r(,espect Gt
Superintengl;lgﬂ E[;%lllntiirs are not very erilgt.made’ '}?)ﬁ: po(;ition of the Lewis bolts by
October 1897, the faunlts in fitting. ! ut and some of
and of less qoﬁequzggzttézﬁe?io athe crest fwei‘e n%;g:zﬁgi‘}ayar? ?::geospaces between
ich the tie-bars h.out of place f shutters
3121 shutters are consequfntgl:lz gll;(ées battens have been atgal;z(l)lseéi Wt}cl)islllldzv gre A
many of the shutters. In The shutters fall very easllfy. Rigpuspriraab e R
to diminish the 1eakag<;- llen with nearly the depth o Watendino Engineer reported
season appear to haV:heaéstimate was sanctioned the Supeiru; posing 4t i itendod
them. Shortly alflt:ﬁ‘ difficulty in getting angr lar'{ﬁ izu?vgsypermitmd and the work is
hat there was m t concrete. . branches at
:he substitution of P Ortlan;lef: me’lll‘he Dowlaishweram, Ralli agd ﬁ?&u;emr; Bisich
now being all done in ?nt%is s.eason. The shutters .for the ow. B O ETe,
Mpas i, e comp;eteat the workshop. The remal(rilder al;e give
. . et.
;nl)’ ;,r&(: gslz% (Ijlfllcstta, but none ha\;e ll)leeI(Ii diallllizzr:hea:hznnel Selleect dudn o,
€880 i s the head s ; : 1
—A little above the : have to be widened to norma
O portion will have e thacnal
having silted l-ﬁ %n 13};3 filogv};; S:vhen the general .1mprﬁvem%1;2 :ft :E:nlzf‘ig;;gtgn 49
lines which will be ing in last June sections aye 0 feet down
RPPR, i g ke 00 feet, 600 feet and 900 Fee
is designed. : Since f the head sluice and at 3 ) in the silt deposit. It
immediately in rear o e information as to the changes in feet at
in order to get some i ints, viz., about 100 square fee
the channel in or deposit at the above points, viz., now
: ble that the dep ints, is almost exactly the same
g s e s e has varied. It was at
the sluice and 340 to 390 s the position of maximum deposit has ' duall
ks tervm the p S f September, and gradua y
as in June. In the ¢n as high, or up to the beginning of Sep . h
: 4 . he middle of Novem
300 feet while the river w: hed its maximum at 900 feet in t Kok
'he deposit reached if; i eeded 500 square feet whic
moved down. The it:at. one time Shghtly exceeded ,dth it Was
i e (if (}ielc))(\)rlzr 31 feet if the channel be assumedf Zflet{lle.:: B
l‘ePres:ﬁts aa((iizpt 'l?he romovaliinthe latter part gf. thteh Sesaiifign(a canalli)tl: fhisPanish,
101 made. « 11 in the i
:}ig;ﬁt w)r’edge S todwhagtllll?rb;elaeesn Obser'\]’}%e most probable explal:iatlé)n 1115 tha.(;;
i ] ae " i lity and of silt, an
the Venndr in Tanjore and in d of sand of varying quality TR
5t 3 freshes is compose h r freshes it picks
Neetig. e e g the channel becomes clearer aftel'!? e rive
Whe:hthzi;:afngiﬁt;ger;ﬁz tsa.(:ld. Beyond 900 feet the deposit gradually reduces and
up the '
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quite a short way down there is but little. If the beq of

the river is lowered it is to be expected that he leading ehannel fro

‘ : th : o3
was right o leavo off adding to the mountainis ‘éﬁiﬁ“ﬁ&fﬁi&’ g iﬁ:eged} .
@ anal in

former years. The annual cl i
5 clearance, which was th t
remedy. ¢ custom, was only a very temporary

3. Gunnaram canal—The Gunna: ghinat
path, which i yery much broken o al‘;(linsi((l)ﬁfgti)e: ;:p:ilr egdood order, except the tow-

6. Vadumudi set.—This set is a very old one and ] .
endeavours to protect the Bank canal. Of late ten gro *
been cox}structed in a distance of 11 miles at a cost o% RY e
acted fairly well and seem likely to last until the set ms. 2000. The gro
will be no Jonger required, and 1t is only at the end of thoves et dow
now being done. The right bank of the canal at aboyt 2;7;

ynes have

earth should be used as the river is likely to erode the slo;peril\nit:;(rlgl% Engixi)eer,
1 2 ave been

collec_ted and piles are partly driven for a groyne (above groyne No 10) of the kind
11 : ; ) . 0 e kin

of 1to 1. There is no objection to a groyne of this ki .
expect 1t to be very successful. If a g?oyie is liabklastclf 111)1;1 tct; ; ed and

a submerged dam the action of the water in rear may be IIl)II())re and thus to become
there were no groyne at all. It is, therefore, necessary for efficiency th:

should be carried above flood level. A second point to be attended tg . t‘;lt a groyne
18 very severe action at the nose of a groyne it is not sufficient to la slt? at as there
slope. A toe should also be provided fo fill hollows formed b zms(ime at a stee
Ganges above and below the Narora weir it has been found best t}cy) mak 0?1'1 i
perpendicular to the bank or even sloping slightly upstream and termin:t t‘}i groynes
a sort of T-head ‘of stome. Groynes of this form where required fore em with
temporary protection would perhaps be most suitable for the Goddvari n;:r‘e than
the T-head and a §hort length of the groyne itself which need b s hls only
partly of stone. The rest may be of earth or even sand properly protected wholly or
has be-en. some controversy ajbout the most suitable form of protective wo k IAS there
my opinion that where practicable it is better to build long strong gro ner i s
maintain them properly. The system of constructing short groynes m); lsdt once and
to a river margin has proved in the long run very expensive and cg s ty to hold on
have been successful. The other system is, however impossible i e, Ho said to
to the depth of water. kit 1} many places owing

7. Western delia.—The head sluice is in good ord
ably clean, but the gange indicators are said %o be lia%li: Itlg :111}; Shlit;teﬁ
remedy this. The Executive Engineer has been asked to see f;o it s

8. Chetlipett weir.—The woodwork of the pl is i ‘
repaired. © platform is in bad order ang should be

9. At Chettipett the main canal divides, formin

~ canals. It is reported that owing to the gre’ater dmﬁgﬁedlgafif n}% e
there is much difficulty in efficiently supplying the Ellore cana(i i

The Kakaraparru canal divides at 15 miles from the anicut into the ;Bd
Bank canals. ; There is a lock a mile below the head of the former S icllrs
on the latter is at the 25th mile. It has been proposed to const’ruet e the first Jock
~ lock on the Kakaraparru and another on the Bank canal, but opiniong e regulating
- whether both are necessary and which of the two is the more re i a(rle. divided ag to
to be built. The scheme has never been properly worked out . TI};e if only one js
evil due to the imperfect control should be ascertained by levels 3 extent of the
statistics of cultivation and definite proposals submitted. e gaugings apd

gearing credit-
ould be easy to

apur and the

CHEPAK, (Signed) W, Hy
19th March 1898, hief Engineer f?rH I]fi’gation

e ———————

No. 266 1., 25t Marce 1898. 5

OrpEr—No. 266 1., dated 25th March 1898,
Communicated to the Superintending Engineer, I Circle, for information and

guidance.
(True Extract.)

Under Secretary to Government,
Irrigation Branch.

To the Chief Engineer for Irrigation.
Superintending Engineer, I Circle.
Examiner, Public Works Accounts.

2
”

Exd, W, D’Moss.
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boats leaving or approaching the lock having te keep at a con-

esiderable distance from shere, The shoal cannot be entirely iy,

pemoved by hand but it womld be a considerable lmprovement if
a ehannel 3@ feet width,with bed as mearly as practicable at

the 1evel of the head sluiee sill,weve cut from the head of

-

the sheal a little above the boat eoffise to the end near the

loak. The centre of this channel might be made 50 fest from

.

‘the old high margin, The Superintending Eng&meer should have
. . d ¢

this done at onae,

In the centre of the river at the head of the Gene
«tral Delta the tremble aéising from the deposit_ot sand sboye

the head works 1s about 23 bad as it ever has heen'apy.ug
| ' : 1 : SRy ‘rf. ﬁ& i
gerious attempt'has been made for a goed many years past te i

’ v

remedy ite The approach channel 1s aonfined hetﬁééﬁ’ttuiﬁiﬁg{

s : P Gl g i
walls of which the left extends 5200 feet up the river from,

v ¥
gy

the head sluiee while that on dle/right extends only sém
: : B ’,/ & ‘: > : ..‘,q > TR
4400 foctoAs tho rviver eurvents hewe of late set more fyom the

B

west the prejecting Rait.aﬁfﬁhﬂxle£§$yé}l'ic'saidrgi?
the sand and cause its depesit mear the head of the chann

b

w

Mr3 Larminie proposed t&_briﬁgf§£9i§#4§§@t"thé;

A y Vet
pbSl o Sl

Y ¥
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nalf way down and again widens to over 3 00 feet at the neose

- » .
between the head and scourihg sluicess The effeet of the

i Rt R Rl ﬁ

econtraction mmat be to iiegrease the velocity and deepen the
bed during freshes and prebably much of the sand whieh is
sueked down is deposited where the channel widens agailne The
channel to the underslulces was gilted to abqut the level'of
the main eanal and bunded acress. At my request the Superine
otending Fngineer had the bund eut and some of the sluiges
were opened and orders élven to opem them every night as *long
as water could be spared but as the river fell shortly aftere
ewards to below the anicut level 1% 13 presumed the experie
-ment eonld neot have had mueh result, The Superlintending
Engineer has been asked to have a lairge scale gurvey of the
léading ohaﬁnel made S0 th#t necessavy 1mprovemeéts mnay be
docided on,y It will prebably never be possible to keep the
leading channel as clear ana the main canal as near it3 nore
-nai bed level as at the head of the Western Delta.thollnitiaen::
ervor of building the lock ;etwodn the hegd and scouring
sluiees heing irremedig}le.bﬂt it 13 very probable that séme
real improvemept may be effeited. A% the head of.the Western
Delta the apprbaeﬁ chan#el i§~o£ pretty uniferm and suitable
width and thevre ia.no seri;us ailtingsalthough the .cnurinh
sluices are opened only when there 18 more than 3 feet depth
over the aniemt, The acourin§ slui§e belongs teo the Eastern

.

Division, The geaving is very dirty and unecared fore The

Pzecutive EBngineer should see that this ig eorpected, i

Anicut
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Cuvlm/ Delta,

snient. The shutters ave fitted for about 2500 feet length.
‘ \
on the Dowlaishweram branch and some more shutters being
‘nade in Weérkshop. AS reported by the Superintending EBpgineer
in hia letter printed with G.0sNe: 924 Isdated 19th Qetobey
1097, the shutters are not very well made but the fault 1in this
respect i3 less and of leas sonsequence than the faults in
fitting, The position of the A&unA beltas by which the tie

bars are attached to the cresijwere not preperly spaced out

and some of the shutters are consequently 30 mueh out of -

place that there are large spaces between many of the shuttegs,

4

In some places bmtiens have been attached to ends of shutters

to diminish the leakage, The shutters tail_vory ea3lly. Those

e e | 5 s S e S A4 3 L (i ot e B L e et S

'whiehx;g;é-up last season appear to have fallem with néa%lj

the depth of water ealeulated to overtwusa them, Shortly after

the estimate was sanctioned the Superintending Engineer ropgpﬁ.

eod that thers was much diffieulty in getting any large supe

-ply ¢f atene and recommended the substitutien of P ovtland

' N ‘
cement comerete, This was permitited and the work 18 neow being

211 done in ceoncrete, The Dowlaishweram Rall} and Madur

branches at loast will be eompleted thia seasefls The shutters
for the Dowlaishweram branch only are beliag made at the Worke
=shep, The remainder‘are given on contaécf to

JOSS.p & Qo

of Caleutta but none have been delivered asg yet,

A little above the head sluige the channel is gveat~—~

ely contraeted,baving silted in en the r{ght sides This pore

=tion will have to be widened te normal lines which will b;

laid

Stk o
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RRESd @aesduge. snam dmaa bixs doXsad mMAvewne s [wn Mg i §7 is designed, Sinee the epening 1n last June sections have heew  }
: ¢
xanaLaNT w:iL;stAx Y e et d Gy d e A RN o Worceh b i taken every ten days immediately 1in vear @f the head sluice,
¥adadol nIel besysb .l sy ::n.d.u AN DRSO a3 va i o -t | " and at 300 feet,600'£eet and 900 feet down the channel 1n gre i
. | - 1

63 AL 3fgsd enyidgd opam flaw vYav 300 875 Evaiions. . S eder to get some informatlon as te the changes in the silt

s A B i

t 4 < .
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wEiied Fos i and UNeny Saodsupsens saa .t paa N RO ! (|- deposite, It 1is very vemarkable that the dbpeosit at the ahgve
A N O E Sy . t -
: t :
afY a3 ndokiw yd e¥ind SHRITL0 o T8 et anl anLIiid k i peknta, vig about 100 square feet at the slulee and 340 te
oo pao sae ylaosHory del sy desan A03 n3 ‘bans A1 e B el e b of ? 390 asquare feet at the other pointsy 13 almest exactly the same
i i - -
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oo Yoo dam oe. v IInd gpsEno rens eva I ude A5 dn now as 1in June, In the interim the pesitilion of maximum ﬁeposif

amae ‘bag

-
N .

-3 une. an 10 egas yaswiac lesasge entel svn awans sads

sasla j has varied, It was at 300 fee& while the viver was high,or up

R gt

RN I B0E T10 Bhan B3 DSNIEIIS Ose0 evsd easiigd Beoalyg amoe nl ; to the beginuning of Septemberyand gradually moved down. The #
aepdl. .wltans wysv Iled svedtude sgl censisel ang deiXximib ¢ i depesit reached its maximum at 900 feet 1n the middle 0f Novem-
d 1 £3 . 3 5
: : R SRV : : . i - ¥ ‘ : ! ;
ydysom I Oy mer s biavan (63 e 0N Tk I Jigivaw o v ? «her, The area of deposit at one time slightly exceeded 500
warla ylduaone omand namwdwave 9 beiifunlss ~xadaw 19 adeaan end K 3 sguare feet whiech represents a depth of ove:i 3i feet 1f the
i ‘ ‘ i B it ;
: o : o ; B 2 n S '
fRpgSa e ar fen e sb el o qgua an) bagolIonsg caw a3smites . aid | B ehannel be assumed the width it was originally made, The ice
E : , ;
=gaBaan Al virs ARSI EE Sl vl [uoL ITED fonm 2oy daand Yedd ba= B meval in the latter part of the season of the upper pertion
RS R | M ; \
‘.‘. : & l *hy =
baslsan S da maidniiadue oud pebuediosey bue axnde in, ylo- !“? of the silt wedde 1a8 similar t® what has been obseived in the
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3 a : : Ry MG, L% SRR . r 1 % p . ] o
SEMLRG, (WL RS TN Y B ge P A imae g L Eaw L0l cadnroM00dnsman | Sirhind Ganal in the Punjab,the Vemnar 1n Tanjere and 1n other
: > ] ‘;, ; & ‘.”.‘ . 'l g
FubsE bASIL LY A WGt avne o Tynli el .nrsewonns ol anabh Ila | plaees, The mest probable explanation is that the depesit in
, ! i § 3 v -4 X :

Hewe 33 une el ?§0¢4aa PRReTas Tengo ol lpriaras [ ae b donnand : i heavy freshes is composed of sand of varying quality and of v
G 3 b : : | ‘ A : : : A
s ailia Y s (abom satad sns vlon donsvd merme whgialwo€ ans wa} A B silt,and when the watev entering the channel becomes eleare
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Lo0 -4 goEed ‘ sODnE K after the river fvreshes }t Pleks up the s1lk deaving the sand.

o i e R R BaAHyE LoD gesd sy an oaaly Said S i e T o b i | , Beyond 900 feet the depesit giradually redﬁcea and quite g
_35953;81.stakns Sy ®aipi e bagn ey ‘svads e {3 FEl W B3 Iag i short way down theve 1s but little, If the : Hides L
i . ; : i Loy he bed of cne:leadlng' W

Al B B LS DL s Y LA Bl gy L badilelR alyanybe dosn nast v channel from the river 18 lowered 1%t ig i .
g == s j . , : 8 to be expested that
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st Ly Wiobmieaat b Downgn 04 kheaebiv ac a3 aven [Tt anpye | B the. canal bed will be alse 1& §?§&‘ ‘ 1 Lk
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adding te the mountains of sand cleared from the canal inmn

former yeavs, The annual clearance which was the custom was

only a veiry temporary remedye

Gunnaram Canal, The Gunnaram aqueducet 18 1n goeod o:rdex

except the towpath which 1s very 'much broken up aand sheuld
be repairede

Vadumudl Set, This set 18 a very o0ld one and large sums

have been spent 1in endeavours te protect the Bank eanal, Of
l1ate 10 groynes and 3 tree Spﬁls have been constiucted in a
distance of'li miles at a ;cst of 33.32,000? The gioynes

have acted failrly well and seem likely to last until the set
m;vns further downy,when they will be no lounger rvegquired,and
it is only at the end of theg,that any serious dama ge ii now
being done. The right bank of the canal at about 23/4 has —
slipped, An GSleate~for 1ts repair and protection has heen
sanctioned and work 1s put 1in hand, Instead od sand for fille
=ing rear slepe of bund,ordered by ithe late Superintending =
Engineergearth should be used as the-river 1s likely 60 eiode
the slope, Materials have been colleckted and pilles are parte
=ly driven for a groyne (above gxofne No:'lo) of the klné de;—
=cribed in the Superintending Englnseei's notes of 1nspection

ef November 1897, This consiats of a framemwork of piles with

sand filling and rubble outside at a slope of 1 to 1, The;s

'is no objection to a groyne of this kind being tiied hut I A

B0t expeot 1t ite be very successiilell 2 groyne ia liable te

»
.

be topped and thds te become a Ssubmerged dam the a.t&pj .,t'g,,

the water in rear mgy bhe mere destiuctive than if there
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Aé glo;né at all, It is therefore necessary fer efficiency
that a groyne should be cariied above fleod level. A second
point to be attended te 1s that as there 1s very severe actiow
,at the nose of a groyne 1t 18 no$ sufficilent to lay stome at

a steep slope., A tee should also bhe previded to f111 hollows
formed by eroslione. On the Gango? abeve and below Lhé Narora
welr it has been found best te make the groynes perpendiculap
to the bank o1 even sleping slightly upstveam and terminate
them with a sort of T head of stone. Groynes of this foirm
where required for more than temporary pietection would pei=
-haps be meat sultable for the ‘-'icaavell, It 13 only the T hedoc
and a shert length of the groyne itselfi which need be made —:
wholly er partly of stone, The vest may he of eavth ov even
.8and properly protected, As there has been 5cme contvoveray
about the mest suitable derm of protective work I express my
oplann that where practicable 1t 1s better to build leng
strong groynes at onee and malntailn them piroperlys. The systkem
of constiueting short greynes meirely to hold on te a viver
margin has piroved in ;he long tun vevy expensive and eanneot

be said te have been successful. The other system 15 howeve;

impossible in many plaeces owing to the depth of water,

The head sluiece 1is 1in good ervder and the shutte;
P

i

=ing creditably elean but the ga&ge indicators aire gaid Ca Ke

EPaArT e

liable to 8lip, It should: be easy te vemedy this, The Executive

Engineer has been asked 10 see to it,

Chettipett weir, The woedwerk ef the platferm
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; < order and should be repaired, ' 2 ; %&

At Cheitipett the main canal dlvides,tnrmihg the Eliere

and the Kakarapariu Canals,

It i3 reported that OWlng to ‘the

greater draught down the Kakarapariu Ganal theie 18 mugh

difficulty in efficiently supplying the Ellers Capail and ity

.

brancheg.The Kakarapairu Canal divides at 15 miles from the

Gk

Theie g a

e S e e LR aniemt into the Nursapur and the Bank &anals.

1

losk a mile below the head of the foirmer

: jhlle thec.tixf-a-t
lock on the latter is at the 25th mlle;_It‘h;s béén‘proposéd~
to construet one regulating loek oun the Kakarapariu and an-‘
& 5 i ‘ ; .
=other on the Bank Gguél but opPuions aie divided as'io‘whéth
both aie necegsary and which of fha two i3 the more veéuifedﬂr 
f only one is to he built, Théhgeneme has.neie{fsggg ﬁvoégfl"
saily ; L : } 8 -
vflylworked out, tho,ﬁxtbnt of the evil due to £he‘inbepfe°t
Y e Eser g el e A by Etontog. 19 invob e [o ity e 0n A0 4ua eonirol should be aseeitained by levels and gaﬁgiags.‘and ate &
PR Ss B 7 4 St % o .. 3
' ,thnl BETQE A aEltng Bl 3L aldasl yoenn evany AN a8 £ XD e -t%"tic";@‘ eultivation and defidite preposals EUEmttbd
* e b ‘ é ot kAR e s ﬂ' u  *
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