3. COLLECTED DATA



DATA LIST
I) HYDROLOGICAL DATA

1984 Penang
1886 Peneang
1987 Penang

1988 Penang

2. Hater level
1) Wad level of Sg. Perai
Station No. 1A, 4, 5, 8 and 11.
11/3/1987 -~ 20/3/87
ter level of Bg. FPe
Station : Sg. Samegagah
6/4/87 -~ 8/6/87
£ 5 =)
Staﬁion ¢ Titi Timbul
17/4/87 -- 8/6/87
iy) Water level of Sg. Peraj
Station : Peral Rarrsge
10/7/88 —— 14,/7/88
v) Water level of Sg, Peraj (Study Team)
Station : 1A, 3, 3A
5/2/88 -~ 6/2/88
@ e A
Station : 1A, 3, 34, 11.
18/3/88 -- 18/3/88



Station : Ara Kuda
1878 —— 1987 (Daily)
1978_—- 1987 (Hourly)

3. Rainfall
Staion Name Monthly & Daily JET
No. Max. Records Records
5504035 Lahar Ikan Mati 1959 - 1880 1978 - 1987
Parit Logan 1981 - 1987
5404041 Malakoff Estate 1959 - 1980 1981 - 1887
(Ladang Malakoff)
Sg. Dua - 1981 - 1987
5404043 Sg. Kulim 1859 - 1880 1981 - 1987
Headworks
5406083 Bukit Mertajam 1959 - 1880 -
Estate
5304045 Bukit Berapit 1959 -~ 1980 1981 - 1987
Reservoir
{ Hydrological Data Rainfall ) { Daily )
{ BRecords - Bshzglan Parit dan )
{ Taliair Kementerian Pertanian)
( Malaysia )
4. iMap

i) Place of Rainfall station & water level station.

11i) Rancangan Pengairan Sg. Kulim - Kawasan K2.

I3 er Ga > . Ara Kuds
20/4/87 —- 14/12/87 N = 35 Times
11/1/88 -- 22/2/88 N=3 Times

6. Meteorological Data
At Penang 1/5/84 -- 31/5/84
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1, 0UNGA. FRAL CROSS SECTION AREAR

2.0thers data of suwrvey
Site survey figurs

1IT)BATE OFERATION'S DATA .

1, RO OF DATH

L\ TITLE MNOE FEMARES
LLEUNGATL FRAT DRAINAGE AMD RECLAMOTION FROJECT SEFTEMEER . 1963
{TERDER DOCLMENTS FOR SURCONTRACT DOREE
S5TAEE ROLLER GATE)
2 RANCANGEN MENAPESE, DAEN MEMERIT SURNGAT FERAT 1978
(Sungai perai drainage and reclamation project)

Instruction to Tendsrs

ZLIMNATRUCTICH MamstL, OF GRERATION AD MATNTENSNCE Foatrek JFT.
Pt 10078

FLFLAAN TERNDE

SENLEHD.
4 HRIEF CRERATICN TRBTRUCT 10N D "%’"'t_l'a?”‘H‘-i TEFMEE
S EHD.
5, REMOANGEN FENAMESE, DAN MEMARIT QUREAL FERAT JFT

(DOUELE STAGE FULLER GATES DESIEN OF
HOIST AND ACCESSORIES)



NO.

(%] e [ [xN)

Ww < N

11.
12.
13.
14.
15,
16.

DATA OF GATE BFIGURES

TITLE NANE

DOWNSTREAM ELEVATION.ELEVATION A-A AND B-B

ELECTORICAL CONTROL

HYDRAURIC SYSTEM

FEQUIPMENT LAYOUT PLAN

ASSEMBLY OF TOP LEAF

ASSEMBLY OF BOTTOM LEAF

TOP LEAF-SHOP DRAWING NO.1

BOTTOM LEAF-SHOP DRAWING NO.1
BOTTOM LEAF-DETAILS OF RUEBER SEALS
GENERAL LAY-OUT OF ROLLER GUIDES
GENERAL DETAILS OF ROLLER GUIDES
ROLLER GUIDES -- SHOP DRAWING NO. 1
STOP - LOG ASSEMBLY AND DETAILS OF SEALS

STOP - LOG ASSEMBLY OF LIFTING BEAM
STOP - LOG DETAILS OF LIFTING BEAM
STOP - LOG DETAILS OF HOOKS

DRAWING NO.

B/1632
KT/SP/E-1
KT/SP/E~2
KT/SP/E-3
KT/SP/1Ba
KT/SP/2Ba
KT/SP/3
KT/SP/4
KT/SP/4B
KT/SP/5
KT/SP/6
KT/SB/7
KT/SP/19
KT/SP/20
KT/SP/21
KT/SP/22



NO.

TITLE NANE
LOCATION FLAN
SITE PLAN

' GENERAL PLAN

DOWNSTREAM ELEVATION, ELEVATION A-A & B-B

ELEVATION AND SECTION OF INTERMEDIATE AND
SIDE PIER

UPSTREAM ELEVATION AND KEY PLAN OF PILING
ARRANGEMENT FOR BARRAGE FLOOR

DETAILS OF ROLLER GATE AND ERECTION STRAP |

TYPICAL SECTION OF DEVIATION OF CANAL AND
DRAIN PIFE :

LOCATION PLAN OF DEVIATION ROAD

P.P.
P.P,
P.P.
P.P.
P.P,

FP.P.

P.P.
P.P.

P.F.

DRAWING NO.

103/1
103/2
103/3
103/4
103/5

103/8

103/16
103/31

103/34



I HYDROLOG/ICAL DATA



OBSERUATION OF WATERLEUVEL
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OPFARDACK TO RUNGOFF DISCHARIE &% RATNESLL



Bunoff discharge using Probable Rainfall
1. Probable Bainfall

The Probable Rainfall of 10 years return period and 40 years return
period was calculated by using the Weilght Method that is the ratio of

catchment area of probable rainfall of each river basin.

2. Caloulation of Runoff Discharge

Peak discharge was calculated by the Kadoyva's Method which is the popﬁlar
formula used in Japan. But the formula for calculating the rainfall
intensity we used the Mononobe’'s Method because it requires the 1 day
maxinmam rainfall data only.

Condition

a) Catchment area : A = 437.63 km?

{Remark :@ Catchment area of Peral Barrage)

b) Coefficient of Radova : C = 300
(Remark : Natural mountain 250 -- 300)

¢) Runoff percentage : F = 0.50
d) Coefficient of Mononobe : = (.55

e) Probable Rainfall of tha day :
= 1/10 Y : R24 = 152.4 (mm)
T=1/40Y : R24 = 179.4 {(mm)



Calculated by Computer
Result,

Time of arrival of flood (min)
Mean rainfall intensity {(mm/hr)
Peak discharge (m3/seé)
Specificrdischarge (m3/sec/km2)

T = 1/10

656
4.89
594.8

1.359

= 1/40

611
5.99

728.0
1.664



APPROACH. T RUNDFE BT
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Tab.

Return Fzsrigd o &ainfell
RN 1 R e NI
__________ oz 5 10 | 40 100 200 nem.
MARA KoFF ’ ‘
FITATA 08.3 | 837 33 & 243.8 | 2833 SR |ns mat
=5, i
HEADWRIS) /5 ) | 1382\ 7901 168.7 | /28500 £8 5155 kult
BukT MERAH _
JAPI STATIoM | _sre2. 7 | 43/ R | 28/ &5 | 528 | 255! 272
METEOLOGICAL
st BwWoRTH | e 3 wo e| im0 & | 2in 8| 238 /| 2422
Buld7 EEFRARIT
FESERDOIR 72/ /5. F /0.3 | /0. /L PR RO
BHET MERATAM 34 JARAK
ESTATE ol S| sz22 4 /38 F | 828 2/ S w82




-

1 Day Maximum Rainfall

m ar zlm,é/-\koff S¢_ kUL IMERAH 7AD) I‘TE‘\LDLDGI‘@.‘._ RERAPIT | MERTATAM !A__Bm_t_*_m_ !
1958 /83 % 22708 7.2 s sso g5 .5
59 773 7.7 8.2 SRS J; 8. 7 LS
i
1960 |+ 678 78. 8 27, O 387/ S8 % <8 8 |
61 S/.0 227 oz /S 2.5 22,2 73.2 ;
62 sE5 7 L2588 sod 2 l sE7 /E7] 387
63 227 08, F oS 2 ! <3/ ya | 28,0 i
64 f2. &1 285 32 sy / 8/3 0 sR32Z
65 29./ | L3%5 8/.0  33.4 | ~0&.7 " 508
213 sz 0 Py 08,7 0P 2 737 0 A2 7
o7 /0.7 | P2 72 . 3.0 | 4232 -
68 | 884 | 27| B33 2| w22 -
69 292 55.7 &2.3 /30,3 5.7 -
1970 /a8, O 2RSS | /0?-75 A82.7 8.7 | -
71 JOBO | p2x S| soF.7 ' 229 52/ 08 7 l
T2 | 287 /| 2N 0.0 0S| 3T s270
13| okt | s | esol e | 3270 sos P ]
74| 80| iz sss| 288 sro! o4
75 8.5 | ez sz20.8 Jo.F ~30. O P 25.0 f
76 | 2c00 ! k¥ | 230 2P 0| s885 R0
| 7| saso| ¥ !l mss | wsol $58 oo
78 38 | r24.8 ‘L SREE F & 6R.0 2.0
J %1 8.0 rodo . ool 288 | so5 8 020
i 1980 A50.0 DO : sz0. 5| s $€. 85 SO i
f 81 $0.0 | 1880 | closced | closed.| 2s.0
: e S0. 0 ' SO, O ‘ : 7O, 0 |
. 83| o | sewo ' 70,0
| 54 SFE S SO0B,.0 ‘ 7B.85 l; .
85 $0.0 | 7L o /228 - i
86 $5.0| 3.0 87 5
8§71 | 470 /55,0 . 70. 0

Station NO.| 5404041|5404043 |5404044i5403042 {5304045 5406083
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Frequent water level is in Table _____ {redent 10 years.record 1978 - 87)
Ordinary water level is between 20.0 to 20.4 feet and the mean water
level is Z20.2 feet.

This water level was changed to the discharge by using the H -~ @ curve.

Q = (3.4158h - 58.9)% Q : Discharge (ft3/sec)

(3.4158%20.2 —58.9)2 h @ Water Level (ft)

H]

n

102.0 (£t3/sec) CA : 139.13 (km2)

2.9 (m3/sec) q : Specific discharge (m3/sBec/Km2)
g =2.8/139.15 = 0.021 {(m3/sec/km2)

** The most frequent discharge was computed by using the most freguent

water level i.e. 19.7 feet.

(3.4158h - 58.9)2

o
1t

(3.4158%19.7 - 58.9)2

70.4 (£t3/sec)

2.0 (mS/sec)

qa = 2.0 /139.15 = 0.014 m°/sec/km?
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Return period of Maximum Water fevel

T | X ; REMAR K
.1_ ! Feet; ) : o
f 28, 1 : fuigRest BigG- woleydoved =5r998 |
5 29,5 ‘
1 ;
10 50,3 | S
1 E
-40 31.6 -
1 |
100 32.4 |
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WATERLEVEL STATION IN SG., 'KULIM AT ARA KUDA
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1978 ~ 1987 (N=10Y )
Water level Jan. Feb. Mdar. Apr. May. Jun. | Jul. Aug. Sep. Oct. ' NOv. Dec: | Total |A-Total o
16 16 16 0.4
18,5 ~18.9 22 .. 30 9 BN R 3 R 64 80| 2.2
180 ~19.4 56 96 92 40 8 30 53 82 1 11 4 24 487 5671 155
195 ~19.9 93 74 93 73 40 100 166 114 48 26 |1 15 46 £88 1455 | 398
200 ~20.4 74 24 47 50 58 944* 45 44 72 61 | 30 A0 | 639 2094 | 574
205 ~ 20,9 3t~ 19 27 39 sg [ 36 20 ¢ 33 43 310, 29 40 | 407{ 2501| 685
210 ~ 21.4 18 16 14 38 55 18 11 12 36 48 |+ 15 37 318 2819 | 172
215 ~21.9 7 7 10 20| 28 7 5 12 | = 25 30 |1 18 36 205} 3C24 | 2.8
220 ~22.4 4 '8 9 14, 22 7 4 6 [* 15 30 {1 32 28 | 179 | 203 | e77
225 ~22.9 1 2 4 &1 10 1 1 O A 1 22 | 38 20 124 | 3327 ] 911
230 ~234 2 2 1 7 9 2 1 4 14 22§ 21 13 98 3425 | 93,8
235 ~23.9 1 o 1 1 1 1 2 5 12 * ) 6 | 52 3477 952
240 ~24 4 _ 1 1 1 4 1 \ 1 4 6| 18 L8| . 45} 3522 964
245 ~ 24,9 1 i 2 3 1 7 5 1. 6 4 4 30 3552 |_973
250 ~25.4 B 1. o 5. A ] 3 B 9 o 24 |_ 3576 | 91.9
255 ~ 259 1 3 4 i 1 .2 3l g 1| 231 3599 955
260 ~26.4 1 4 2 1. s . 12 { 3611 | 989
265 ~ 269 1 1 30 2 Tt 8§ | 3619 991
270 ~ 274 1 1 _ o 1 1 2 3 -3} 12 3631 | 99.4]
275 ~279 1 2 1 2 2 | 8 3632 | 996
28C ~ 284 i i i :r 4 K 1| 7 3640 99 8
285 ~. 289 o 1 : 1 ! 2 | 3848 | 959
290 ~ 204 1 ! 1.1 36849 | 999
295 ~299 : -
00 ~3204 -~ :
305 ~ 209 1 3 1 | 3€s0| 299
310 ~ 31.4 "
315 ~ 319 ) 2 . 2 3552 | 100
320 ~ 324 :
325 A 329 -
FEET o 1 |
T0lgl 310 282 310 300 510 1 300 | ' 310 310 300 310 |. 300 310 | 3652 )
¥ : :
%
Tab. Water fevel Qccur Account (at ARA KUDA D |
Rem: % at 80X Waterlevel

.
Sy

Rem . Above 280ft happened 11004




Water level

Jan,

May.

Aug.

Oct.

18,5 ~ 1889
190 ~19 4
195 ~ 19 9

D0 ~20.4

205~ 209

210 ~ 21.4

___.2_1. 5.-.-??‘ 2‘! . 9 -

220 ~224|

225 ~22.9|

230 ~234
- 235 ~ 239
2240 24 4
245 ~ 249

Ul= N OO

b
|

—

i : ,
“= W s D s

s

log =

(OEE T LN

!
(sl %(u‘
o

B

250 ~254

. 255 ~259].

260 ~26.4
26,5 ~269
270 ~ 274
275 ~ 279
280 ~ 284
285 ~. 289
290 ~ 294
295 ~ 299

[ !
1 .
'

, ‘
; i

e BT LRy
'

i in
e T O

G L or Gl

P00 ~3048
305 ~ 309
31.0 ~ 314
315 ~ 319
320 ~ 324
325 ~ 329

FEET

Total

31

31

31

31

365

Water]gvel Occur Account

31

|




1986

Water level Jan, Feb, Mar. Apr. | May. Jun., Jul. | Aug, Sep. Oct. NOv, Dec. | Total |A-Total

.18.5.~18.9 ‘_ : | , L o N
190 ~19 4 7 ’

181 18
195 ~ 19.9

i 95 i13
I

200 ~20.4 2
. 205..~ 209
210 ~ 21.4
215 ~21.9].
220 ~224|

13 0. .93 208
Mo 54 262

30 2711 _ 289
2| 310
L 331

__.U"IO';OG(I)
B W= Ul

v == N
™~

QNN e
== — PO

RS N o~

225 ~22.9| i ; . I 1 L. 13| 344
230 ~234 i ! ; 6 350

235 ~J23.9 2 : é’?i
o2k

240 ~24.4 o R T T -1
i ' ' 361

m'm-%::- U\ELDG\
-*TUJ-A?JB o\im‘m o
n
l'—\;).

245 ~ 249 : g : : 1
250 ~254 | I R T - 362
255 ~25°9 - ) AR N SR —

—_
— k[ b

, R SRS NN N RO . ... i b 363
26,0 ~26.4 S T o N A R B 1 b U 364
265 ~2691 | L ol N ,
270 ~274| . L i N , - 1 i i1 3ss
275 ~.27.9 | ; ! |
280 ~254 | B
285 ~289| i B ] ) -
290 ~294| ; B o
295 ~299 ! | ) I
00 ~ 3204 5 | .
305 ~ 309 | g o N f b
31.0 ~ 3.4 i j }
315 ~ 319 i f; , |
325 ~ 329 ‘; i E
! | |
FEET i - o ' ; |
| i
Total 31 28 31| 30 31 30 31 31 30 31 30 31 | 365 -

Tab. Water level occur Account




;
|
1985 | i
f ' T C I | : :
Water level Jan, Cepb. Mdr. ADT. May. | Jun, Jul. Aug., Sep. Oct . | Nov Dec. Total A‘TOM_I_
A ; =
1 |
18,5 ~18.9 = | | E
190 ~19.4 ‘e | ,» ; 3 1 ! i 1
195 ~ 19 9 | | | | 14 15 22 16 i i 67 68 |
200 ~ 20,4 14 4 1| 13 10 3 5 1 30 54 122
205 ~ 209 10 8 5 10 E 2 2 3 2 3 74 52 174
210 ~21.4 4 1C 6 12 5 2 1 3 7 8 58|. 232
215 ~21.9 3 i 6 10 10 | 1 1 5 2 ! 9 48 | 28¢C
220 ~224|° ‘ 1 7 7 | 2 ! i 1 2 5 2 | 27 307
225 ~22.9 ‘ 1 3 11 ) , 4 | 3 - 12 319
230 ~234 1 | i 1 1 1 ‘; 6 i 1 1134 330
235 ~23.9 | 1 | 1 2 1 5 | 71 337
240 ~24.4 1 | , l 30 ~ 4, Z41
245 249 1 I | | 1 1 1] 1 5] 346
250 ~25.4 | 1 ; | ! 2 | CRETE
255 ~ 259 i 1 1 o - ! 2 | 5 . osd
26,0 ~26.4 ! < , ! | T 2 .3 357
26,5 ~ 26,9 i : } v : ; 1 [ S ZE
270 =~ 27.4 f | 1 , - ; . - : 3 261
275 ~ 219 ; ; 5 Z ; 1 t i : 2 ::T:j
28.C ~ 284 i 1 : : 5 i 1 36
. 285 ~ 289 1 | ‘ | I. 1. 1 365
290 ~ 294 : ; ; ‘; i 3
295 ~299 i | IR SR - l | |
300 ~304 ! ! . : . | [ n
305 ~ 309 E , A a '
31,0 ~ 31.4 : ! { :
315 ~ 319 . ; : 1
320 ~ 324 | : ‘ : i : !
i : ) ! ! i ; i
FEET | | ‘a | . *
- - I I . - _{ R R - ——— ___.,lt_-. _.l.-, : .
olal 31 | 28 © 31 301 31 307§ 31 | 31 | 30 31 30 31 365 |
fab. Viater level gccur Account
{
1
!




|
1984 i_
; 1 [ | \
Watar level Jan, ; Feb: { Mdr. Apr. | May. Jun. Jul. Aug. | Sep. Oct Nov. | Dec. | Total [A Total
18,5 ~ 18,9 | ! g '
190 ~ 19,4 ; ! |
185 ~19.9 8 . ; 2 8 14 : 7 21 a1 | a1
200 ~20.4 9 a- 19 13 3 10 | 15 15 ¢ 3 91 132
205 ~ 20.9 s . 7 4’ 1 i2 5 6] 4 8 1 1 541 186
210 ~ 21.4 4 f 6 4 9 8 3 6 i 3 3| 3 3 L5700 243
215 ~21.9 2 ol 2 2 5 3 U 1 1 2 g 301 273
220 ~22.4 0 c | 3 | 7 3 ' | 4 24 28! 299
225 ~22.9 : . 1 4 | 4 k 2 3 15 314
250 ~234 L P 1] 4 3 i 1 1 4 16 1 33C
240 ~24 4 : | i 1 a 3 1 6 | 343
245 ~ 24.9 ! | 2 L 1 | ! 2 6| 349
250 ~254 | ] ; 1 ‘ 2! 3 352
255 ~259 | 1 | 2 I 3 7 359
26,0 ~26.4 ! | ; 1 | 11 380
26,5 ~ 26,9 :‘ ’ ; i 1 R 361
270 ~ 274 ; i 1 ! 7 | , 1 2 363
275 ~27.9 : : ; 5 i 1 1 364
280 ~ 284 . , : 1 _L 1 2 366
285 ~ 289 : | T{ ' | ; i
290 ~ 294 : ‘ | | | ;
295 ~ 299 ; ! i o _ B L - :
00 ~204 ! ! ; !
305 ~ 30,9 ' * . ; ! |
310 ~ 31.4 | ! E 1 | !
315 ~ 319 | ) | : | |
320 ~ 324 ; 3 ; .; | ! o
335 ~ 329 | i i | l
| . I0lal 31 ,' 23 *3'1{_ 30, 311 30 31 311 30) 31 30} 31 366 |
Tab. Waler level Qccur Account
; f
§ 1




1983

Tab,

WaterIE_yei Occur Account

Water level Jan, Feb. Mdr. Apr. May. Jun. Jul. Aug Sep. Oct . NOv. Dec. | Total |A-Total
~ 8.4 - 16 : 6 16

.. 18.5.~18.9|. N N R . 3 b 3 19
190 ~19.4 10 23 4 17 3 ‘ 57 | 76
195 ~19.9 18 17 1 9 18 10 4 74 84 160
200 ~20.4 11 3 3 5 6 12 7 3 1 15 2 14 81 247

..205 ~.209) 8 | Al . Sl 3 1 1 5 8 2 4t 42 2g9
210 ~ 214} 5 o 81 1 1 4 4 3L 26| 315

215 ~219| 1 R R I I . L8 b po 15 330
220 ~224% 3 B o 2 2 _ 1 1 1 11 41
225 ~229| 1 _ SRR A R _ SR U~ SRR 10N AUNUUIE SV A SRS Y -3 =

230 ~234 o o 3 1 7 353

L2388 ~239 1 R S RRS T D B 3 356

240 ~24.47 _ 2 _ L ) . 8. 360 _
245 ~ 249 i 2 3 363
250 ~254| . _ - 1| o I I 1L

..255.~259 | . I N I 1 A b L 385
260 ~26.41| o o . N

26,5 ~269 ! _ i . _
270 ~ 274 ] _ B
275 ~27.9| | -

280 ~ 284 | . .

285 ~289) . ) _ 1 I A —— A R A I
290 ~ 24| | I : N T
295 ~299 S B L
200 ~ 304 ; «

305 ~ 309 . e - ) e S .
31,0 ~ 314 | 3 :
315 ~ 3.9 : ;
320 ~ 324 | |
325~ 329 -
FEET
Total 31 28 31 30 | 31 30 31 31 30 51 30 31




1982

VWater level

Jan,

Feb.

Mar.

May.

Jul',

Oct.

NOv.

Dec.

. 18.5.~18.9

31.0 ~ 31.4
315 ~ 319
320 ~ 324

325 ~ 329

FEET

190 ~19.4 23 9 26 6 6 5 22 | . | 97 116

195 ~19.9 8 2 1 17 20 S & 1. | 60 176
00 ~20.4 2 9 4 6 5 3 13 3 . A5 221
205 ~.209} e vl .81 .9 1 . .0 5 2 .. B 33 254

210 ~ 214 3 2 1 4 74 5 .29 283
215 ~219 . 202 _ N U 1 SO JOR B2 295

220 ~22.4 o 4 . 5 4 7| 20 | 315
1225 ~22.9| ; N 1 I Ay o822 32T
230 ~234 1 i g 4 3 3 1 3338
235 x2391 e L U R e 24 8y i .1 349
240 ~244 i} o o ] L P I | 3] 382

245 ~ 249 1 2 3 355
250 ~254| ] N L ] 4 | 359
255 ~259| i _ R R I A 360

260 ~26410 b A S T A N [ S R
265 ~269| 1 1.2 . 382

270 ~27.4) o AR -

275 ~27.9} 1 1 1 3 365
280 . ~284( . _ . . o
285-~289% | ) N R . S ISV RS P

290 ~ 284 . o B S R S P

295 ~299 N )

200 ~304 ) ]

305 ~ 309 L o I e R .

Total

31

28

31

s

30

31

30

31

3

30

31

30

31

363

Tab,

wdteriev_gi Occur Account




1981

Water level

Jan,

Feb.

Mdr. Apr. May.

Jun.

Jul.

Sep.

Oct.

_18.5.~18.9]

190 ~19.4 9 R S 9 |t 9

19,5 ~ 19.9 9 17 16 1 26 18 1 10 2 29 | 1291 138
00 ~20.4 11 5 G 7 16 v 3 5 13 14 L a2l 220
_.205 ~209| 1 3. 8 | 9 a’ 3 2 , 6 2 6. 2| 521272

210 ~ 214 4 1] & 10 6 7 1 51 L 40| 312
_ 215 ~21.9) - 2, { 14 3. 2L LN DU, IS P R 12 |7 324
220 ~224| 1 2 2 1 1 3. 1 B N Lo} 334
225 ~229| L2 R i 20 B340
230 ~234 i 1 1 1.l 3, {6 3a4d
2F5 ~23.9] _ | L . o bl 387,
_240 ~244 L ; 1 1 ] o3 1 350

245 ~ 24,9 ] 2 1 3| 353

250 ~254| . R ) L o3 356
255 ~259| . o A e - 35T

260 ~26.4 i . - I P .3 I VR | 31 . 360
265 ~269 1 B R 361

270 ~ 274 ; N

275 ~27.9] . ; R
280 . ~284 | _ l . B
285 ~289)| . . O I S L R R i o
290 ~ 224 ] ] n [ D IR e o) 3e2

295 ~ 299 B L : | '

300 ~3204 « ]

305 ~ 309 1 I - b 363

310 ~ 314

315 ~ 319 2 z 365
325 329

FEET
Total 31 28 31 30 31 30 31 31 30 31 30 31 365

Tab.

Viater level Occur  Account







1979

Tab.

Waterdevel Qccur Account

PRSIV R R

et A S £ s

Water level Jan, Feb. Mar Apr. May. Jun. Jui. Aug, Sep. Oct . NOV. Dec. Total [A -Total
..18.5.~189 22 R 9 R SO , . A2 a2

190 ~19.4 9 15 19 4 7 12 17 16 _ a9 141

195 ~19 9 2 3 9 16 12 9 10 11 4 76 217

200 ~20.4 5 4 3 4 3 4 2 , 9 | 38 55
__205.~209_ _ R _ .5 3 2 1 , 4 o2 7 8 \___32 | .28

210 ~ 214 1 1| 1’ 6 B o 2 17 304
215 ~212] =N . . B - 0 S N . 6 AT 32y

220 ~224| T 1 , 2 3 4 1 11 3=0

225 ~229} . b 2 A sy 13 ] 348
230 ~234 ! 1 4 1 2 8 ITs
.235.~239) | 1 R SO 20 o 3| zte
240 ~244) _ . . 3.0 3 329

245 ~ 24.9 i

250 ~254] o ] _ B . 2. C 2. el
o255 ~258| . | I R I N R ol O O -

260 ~2641 . ____ R . R I o e ) 388
265 ~269| | 1 N 1=

270 ~27.4( . | )

275 ~279| | N ; | ._
280 ~284 ) . .\ . D L b ! L 365
285 ~289\ | AU T o I S

290 m294| [T ) B e Y (R O S, T

295 =299 o | |

300 ~304 | _ 1

305 ~ 309 _ o . o I

31.0 ~ 3.4 ! ’ |

31.5 ~ 31.9 | ! | ‘

. 325 ~329 . !
FEET |
] . i
Total 31 28 31 30 | 31 30 31 3 30 31 30 31 %5 |




1978

—

Viater level Jan. Feb. Mdar. Apr. May. Jun. Jul. Aug. Sep. Oct . NG V.

160 ~19.4 11 24 12
195 ~19.9 17 y 10

10
{9

—

™N
Do
~os &

200 ~20.4 3 1 6
_.205.~.20.9]

= G
NN R -

TN o Qo N

210 ~ 214 T 1] _

L2215 ~219y o 1 L] . 1
220 ~224\ . ) 0.
225 ~22,9| bt _ : o

=13 MU s olo
N

—*

230 ~234]|
240 ~z244)y 4 . B
245 ~ 249

(RS

(O

A

e s ()

N G0~
:

G a1 Ot U

Rt
B C;"\

P

250 —~254 o R T
255 ~259] TS DU

260 ~264| _ _
265 ~269]
270 274
275 ~279¢ . _ .
280 ~2844{ Y. U0 o _ o
1285 ~289

e
'

220 ~2941 ) - o
295 ~299 o e - R -

)
AN

o O

]
'

300 ~304| !
305 ~309} __ . ... .. L
310 ~ 3141 _ i : i
315 ~ 319 ) _ : :

320 ~ 324, '
325 ~ 329

FEET

—_

Total 31 28 3

30 31 30 31 3 30 31 30

Tab. Wa_tier level Qccur Account
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RAINFALL  DATA LIST
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WATERLEVEL CATA LIST
a.  ARA KUDA

( 1978 ~ 1987 O



Water leyel

Data List iFeet)

1987 Ara  Kuda
Jan. Feb, Mar. Apr. May. Jun.

6 AMje PM|6 AMie PM|e AM|6 PM i AMle PM|g AM|6 PMle AMis PM
Vi 2o/| 2000 220+ /2% 2.8 /2.2 2.8 9| 229 23] 2e¢| 23
2| 20./] 200 /7.1i 7F 258 228 28| R 204 2090 sp%| 200
30 200 w0 % /23 58] 2| 208 480 222 204 20| zoz
41 z0.0) 2000 st 78 88 2Rl oy sp8] ze) 208] 22/ 2.9
S\ 270 27 /7-‘%! /78] 9.4 23| 28] r3&) »odl 2ed| 2,87 2.7
& 58| .28 ..\/?.‘Fi A3 7 sl o2& &Y 22y 2o/ 24| 2.0
TV 28] 2280 /280 3 H 208] 58| 28| 98| 202z zo/| 202 2oy
&\ s7.80 3.7 /?‘7&; S| 2080 2B R4l o8l 20| 20| zes| 209
9 2.8l 220 % S| 2] 25 28| snd 200 200 202] 20
10 777 Vv 9.3 /2.3 /}.5é s /?.s; s8] z0.0| 27 22/ oo
i - |
M\ 7941 2.7] sr6. 2H 127 2.8 20 29| 158 s3.8| 20| 27
128 970 90 srF 29 F /?.é] 20/ 27\ /24| s 2ozl /27 /?.a‘;
3 570 RS 2R RS BT 2 238| 7y 208y 208 2291 128,
4] .81 28R RS pRhL p&) 24| AT 28l 200 28] 28
] /?.4 9. P 281 208 /27| s2s) 28| 20 208| P2 258
16 /,P.él P4 /ﬁ.3; /3.5 /?.é; ITF s2 0l 28] 224) RS&] L8| 28
17| o osal s 58 srs 22l updl el 228 24| omd rg
18 | ,,9,5? /;.;s /7.s§ S28 e ﬁ.g‘t 9.6 20/ -“/./; 207 24 28,
19V 28 8l sl 28 2% 20 2ozl sp8| 2o 206 24| 3.4
D) o opq a8t oSl o0 w28 24| ws za8l e s

't i ‘. : j |
.;21 5 IR A ALV RS S R S ./,".*3} sP28 SPE .29.75 2e 8| 202 2o,
22| Ly .4 sp.& 9 I T R S X R .20.?% 20.9) 22.% 20
Bl p & P8 AN S s AF 209 s58l 20p w08l 2220 240,
281 5.4 P& s9F T2 2/6 497 i /74 .20.\*31; 20,2 .z.zzi 2/
25 /7.6: IS /?.7-'-5: /7.li /?‘85 /7.4 /}i?% /}’.8i -?/.05 2.0 2.0 =227,
26} r.8 P& s F /7.2‘] 7L IS 204| 2 o, 204 2ot 204 208,
27 /7.655 ) /7.‘?' /?--?-E /}‘.7{ /28 20,00 SP.T '?0'7§ 203 o< _za,';;
2& /?_‘35 04 9] P E] s2&L PR 2 128 22.\3‘; 2/ 9| 20.8| 204
29\ ,9.¢ /7.6 /?.Sj 7230 202y 439 _.‘*/.ai 208 202 _20./)
30 P8 7S /7-?? 7y 203 2080 Zo.&: 204 zo.e| 2T
31| 2.8 2% Pr XA XS 203! 20.¢ ' |




Water level Data 'List
) 1987 Ara Kuda
Jul. Aug . Sep. | Oct. Nov. Dec
e AMle PM| 6 AM| 6 PM| 6 AM|e PM|g AM|6 PM|s AM|g PM| e AM |6 PM

f Jﬂ.jd z0.0| 2/& 208 2o/l AT /& 22| 2% 2| 23,2 25| 220
2 20,0 ./2 209 =208 /2.7 S8 227 220 2to|l L] 224 223
3t 29| /280 208 2/&| 27| 28| 22| 2,8 20| 23.2| 8.8 224
4l 8- 228 29| z2zo| 22| 28] 2% 243 22 7| 2./} 22.8] 222
51,271 2.7 226 23| 27| 200 227 222 29.4| 23.9| 2z0] =2/.8|
6| 271 2270 2.7 =24/ 20/ 202] 2/.8] AF S 7] K. 3] z2z&8] 22.4|
T\ 2.9 20| 2/8] 232 20/ zo&| 2,9 228 2%93| 2kQ| 2e2] 227
8 22 2l 28 =)/ 2o /| 2o 22zl 2.4 25.F| 23.F7| 2258| 22.8]
O & 2L 209 o8| o7 28| z/&| 2.8 222| 28.3| 228| 22/
10f 72,8 2.8 202 22/ ,R7| 27| 234 22%| 2571 278§ 22.0] 222
1 9@l /98] 228|207 58] 200| 268 2270 2% /| 23.8| 28| 238
120 58| ,28| 20| 207 zoo| .38 238 227 3.7 237 29%| 23/
131 2% /2% .20 2072 28 2/2| 223| 220 23| 23.3] =227 22/
141 e 0.4 204| 204 2/9f 25| 2zl 2280 23/ 220 23.3] 3.0
18 50| o8| 208 /2] 228 22| 224 2n/| 2z8| 2a.8] 22&| 22
6] o2 o<l 22/ 2% 228 221! 2egl 224] 238] 230 228 22/
17 s P& 224 2/ 8] 2zl 24| 248 23.8] 227 22.&) 2z / ' 2/ 7
18l oo o2&l 2.8 2/2] 2| 2/ 22/ 232 22.8| z2s| 222 2.8
191 Josl 2| 2100 207 228 250 23| 230 227 22.58| 28| 2.7
120 o8l sl 2o 48| 286l 392|289 232 22.%| 22% 21| 24
= i -
2V 290 o2& 208, 207 23.%] 224] 228| 225 222l zzzl 2.8 2s
]22 /5.8l sy _30,6‘5 2081 278 24.4| 244 _r:s,-acg 22.4| 2230 2.8 2.5
123 sop| 28] 204 208 24y 3% 28520 2340 22| 228 w4l 2w
%24 2N /7 73 Jo,_si 208 284| 23.8| 2a oi 2.0 2z.%b Z28|l 29| 2.3
325 20.0 /?.-Zi '-20.7,5 20 % 23./1 =222 .2'?'-.6; .:’.3./‘ 229 /| 23] =2
260 93] s9 sl 20w 204| 22| 221 zs0 224 2g.el 224 2041 277
!27 PR 239 .20.5.2 230 22 7| 2243 _:rs,zf 2758 22z 7: 2240 2./ 2/ /
28| 224| 2/.0| 204, 20.2| 220 2.8 22.p, 228 222 22./0 2)./| 2=
29| 207 203 .20,_21! 20/ =28 2/.8 23.0| 228 2200 22.3 21zl 24/
0| 202 27 .20./% 200 2/.91 2/&| 23 & 23.7 zz./t 223 22| 2/%
31| 200 20.8| 200 200 Il 2pal 288l i 3

1.228




Waterleyel Data List {Feet )

1986 Are  Kuda
Jan, Feb, Mar. Apr. May .- Jun,

6 AMle PMle AM|6 PM|6 AM|s PM |s AM|e PMic AM|6 PHM|6 AM|s PM
1 203 20| 2.7 /0| o2&l PN LPa|l 2| 205 202 202 2002
21 27 207 s8&F s2.E| sRR| o] 22| o2 2] 20/ =zo/) =2o./) 20/
3V 27| 0.7 P&l 27 2% srwl 2 &l o9&l 20| o8| zoo| o2
4| 2ed| 2050 /P& /P& AR PR LS| s2EL 2020 20 /) 20.4) =0 ‘

! S| 2.9 2ot 2 & SRS SRS PR 2oz £3.8 200 20/ 2041 Zo./
16| o8] =9 &l 26l 28| s D& 240 20/ sRF zoZ| 2003
T 2.8 2031 AL &l P F 28 220 P9 /7-3! 20./Y =0@
o | 22| 22| 28] 28| 2 28 28 24 270 237 2T 2T
9 =zo2{ =zo./| s98| 28 PR 2e 2P 20 222 220 -2/.2E L2083 2.2
10| ./ 2./ spst 28| 200 2« 2/.8] z2.2| 208 .zasg 3.4 288,
: 5 .

i ; ! ! |

20./| 2o /i 280 2B 281 P 24/ 2070 0% Zodt 224 2.7

20 /i =0/ /?..5;5 oA 980 s 28 20| =20z 20/ ; 2/ 3 =/.0;
202 2.2\ /P4 /25 sRT P& 207 04 200 200 209 20 7
202 o2 /7.5:‘ /?.‘SA sRE sl 2iz2f =207 200 27 208 _zo.é.z
20/ 2o./] &L 25 2071 200 2070 20 /27 27 2/2] 228!

20./| 20 /| /2% /AR 2ozl 20| 203 Ze 8| ol Zo.]. 208! 207 I

zo. /2o /) syl 27 | 208 20 /| 2/ 0 20%| 202, 02 : 205, 20, *};

2000 2001 s73: /78 222 2o 202 0% 2o/, 206 203} Zo.<%,
200 o0 sy3| 98| 208 208 209 202 sl 202 04| 2oz
200 200 sP /780 2 s ?i =204 Zoll zoo 277 =2¢.2|  =zo. /.
20,0% 2000 /% ‘?~ /?.di /?.3; o4 ?: _Zo./i 20.00 /27 /2.8 .70/ ..;0. o,
200| 200 s /;{1! 278 2.8 200 D7 /,‘f.‘i’1 /9.8, 200 zo O,

' .20.05 24 _?l Jo.t o2 7, “0. Z| Sos Jo-./i /9.5’§ /97 230 oo 200,
26 o§ 2PN 36 P& 2/ 20.% 20% 3p2 20 204 2 ? o -3
200 ' #7720z /7.7& -20.li 202V 2o /_ /?,?é o3| 2oz L2 25,
/2.2 2.8 o4 /7’.6§ D27 PS8 _.3126E .20.,7i zo2, ze/ P9 20.Z,
/2. 80 281 & 781 sRB80 2B 4 d 205 20/, koo 2o/ SR5.
/7_3i /32 9.8 /?.s! .:’o./i s 8| 20 7 20,7 zo./i /2.9 202 -/2?:;
88 0.0 /97 PP 204 2oz /},7| 228 249 202
178 77 /540 2o/ 2o /’ 200 2071 20.9) .3 _zo.?-)
25 s2.7 2822 2a8! 2051 §




. Water leyel Data ‘List
1986 ° Ara Kuda
Jul. Aug . Sep. Oct. NOv. Dec.
| le AM|e PM| 6 AM|6 PM|6 AM|e PM|s AMIc PMie AM[s PM|6 AM |6 PM
1 A28 77 2oz 27 7.4 .22: V23 2] 22z 299 K3 .zo.: g 20.?7
21 22| o2& 208 & 208 2031 2.3 2. 7l o257 28| 207 2058
3| 27| 56| 208 08| 202 zow| 212| 24| 227 22¢| 07| 204
4 28l s2& 208 298| 207 200 29 2.7 28| 227 2./ 2/.3
S| sp2l 24| 22| 200 20/ 200 2.8 28| 22.%| 228 2.8 2./
6| 2.& 2L se2| 28| 220 2wl 227 237 =223| z20| 20| 20|
1| ,2.50 2L 2.2 2.7 20,8| 204 228 220 2/.7| 38| 2.7 2%
Bl gl 4| 27| 27| 200 207 215 2z 23.0| 234 22s| s
9| 204 2048| ,p4| s8] 20%| 28| 227 22/} 2z =22/ 272 20|
0 2077 20.71 9.4 727 20&| 20&) zz./| 2/ z23| =22/ 2oy 202
Vil 2o 204y 3.4 94 20%| 204 238 241 2.5 22.4| 208| 2ol
12| 20.8] 2o /| +2&| ,94| 220 202 294 230 223| 223| 207 204
13 ool 27 28 280 200l o 22/ 2200 228 243| 20€| 204
B 28 /28| /28 280 22 2.0 2.8 2.9 234 28| 28| 2%
15 /9.9 /2.7 2L 24 ' 22,00 2/8] =/ 28l Z2 Pt 2.8 20/ 205
O sl rsl o0&l gl 2120 205 208 22| 222 22./] 208| 2.3
N7 pal o4l 28| 2.7 2070 208 29 214 2ol 2.9 o3| 209
1Bl o2& s2&) 27| 28l 2t 28| 2/a| 2| 227 22.4] 20%| 2%
130 o8l gl 5.6 o2& 28| 0.8 27/ 2170 208 2/.4] 23| 207
. 00 ol 280 3.8 o8l 28| 2220 2/ /' 2.0, 2/.F| 23| 204 s
i ; | E -
2Vl 28 2RSS 98 sPS 23 22.8| R2oi 2/.% 2/3| 22| 209 20.F
:22 /7.?% /78 /?.s? 278l 218 24 .2/,12 .20.0; 24 2L 208 20
1 230 el 29| oral 78| 224 28] 2 20 2200 2./| 240 202| 20z
l24 /7,\3‘% 23] 2 2w 208 28] 28 21 2| 20 22| 20/
‘?25 /?.s; 230 sPF 208 23.&2' 22./ 1 .z//: 2L/ zo.P| zoP| 2o0/i 20/
1260 s3.8] s9.7 20 N 2.4 22/ Jz.g 2/.& 208! 208 _zo,/§ z0./
‘EET 2.7 2280 227 9.8 22| 222 2/%. 2/4 20 7 ' 20. 7| 0. /? 20,/
28 syl 20| 79| 28] &| 2R8| 28 2/8 2 & 2/ /| 20| 2089
j 2 991 sl 28| 27| 223 22/ 2/ 7 Z/. 7i 20.7| 207 =0/ | 20./
_!30 281 A 277 2 2t 0] 2248 27,7:1 228 207! 209 202 2o, /1
131] ,9.8! 20| ,7.4] 3¢ . 1o 2s 7l szl R e VAR Y-,




Water level

Data List (Feet)

. 1985 Ara Kuyda
Jan. Feb. Mar. " Apr. May. Jun.

6 AM|s PMie AM| 6 PMl6 AM|e PM|s AM|e PMio AM|6 PM|e AMi6 PM
VL =281 2,2 200 20/ 208| 228 228 25 20| 28| 2ev| z2ox
2 2/.20. 2L/ 202 2ok 27 /| 20 208 YN e sl 2o&| 208 zoF
30 20| 2oy 2009 2020 2/ % 208 =2/8| 2ol =207 0.8 208 204

| 41 2o 2o 7‘ 2o/ 20/ z2ed| 28] 24w 2el 2oy '_zo,‘a =2/ &8 2038
: 51 205 207 20.4) 20 207 204 224 2ol 2.8 208| 208 ,z.a.s'-'.
| 2.8 204 2/.9 w4 209 204 2z 24l 20&| 20| 209 202

71 207 207 20.4 _20.5!1 223 zZ/Q) 2,2 2700 L2081 2080 24 .zo,/:,
1O | 204 208 o8| 2okl 2zo| 2120 2100 2/0| 2%l 208 202| 2o Oi

91 2048 204 Jo,sl _za.é! 2fz| 270 Ayl 288 282 22¥ 2oz ,20&!:,
10 2.7 204 =2/ 0 .20,3; 2.0 250 22%; 2L X.P| 27} 20/ _20..2%
| | b .
i 20y 20%| 200 20 270 289 2200 28| 28] 2| zoo| 2o/
12 205 2 ¢ 2%.0f 2% 7; 22,8 22/ 222 zle| 28 28| Zeo| 200,
13} 209 209} .2‘5.‘;5 2«'.13 2.8 2.8l =2/,7| /5 z.z‘_zi 2| 72 27
M g 2e9) ekl 22w ans) | 28| 28| 288) 2wel psleng
;15 23| za/; 22./| J/.?; 2ER] 227 224 2/ .?2.35 «“/.7‘! #3.8 /P.?jx
[ 6 20a| 20/| 2/.&1 223 2253 | 270 2r2 =P =2/.38 ! 2/ R PP oo,
M 2080 20/ 2/ P 24 28| 240 28 US| Y% 2 200 20
: 18 _za.zl 2o/ zx.«;! 2/ -;-; _)/,5; 2750 2/ *;‘\I 22 24 1 2R Lozl o2,
19} 2020 200 279 2/ 22/ 224 247 /7 22,8 2.8 =zeo| 27
D) 2oy 22| 22| 20z sl 0] s0sl Hw 2%| 33| 28
é A : | | I
‘221 208 2ozt 29 : 2/ 0 2R 22 .?/.32 =/ /% AN /?.8§ /5’:7.
22| 2| 02 2079 _20.51 2zo|l 2% -2/.\3: l?‘f| —?/--2§ 27 /7. 7' 27
1231 20/ 20./| z/.0| 207 273! 2 2x) 24 HSs 2T P71 27
R4 202 20| 18| zpo o 2700 213l ye. 28 20 22 427,
i:25 _z/,as; 2/ 0l 209y FoF 2.8 22 .z/.xf 2N 2N 2/ s s P8
26| 2780 2/, 205 20y 2091 2.9} 2/.4 ’ 2/, d 200 20| 21 IS,
27 za,j’i 20.7| z0.8\ 207 22f| 23.7 -Z/di -2/.2§ -20.7; 2070 P& 2S,
|28 204] 204 _20‘7’| 204, 22.8) 22.% .z/./i 2/ 4 _zo.ai .20 P& 2,
RH 20| 202 P22, 2/ 7 2700 =20 2041 2050 /p&| 08
30| 203| 202 227 222 270 25 o4 208 2.8 /;:si
31| 208" 2oy 22 2B zo.t 20.% :




B3

Water levet Data 'List

1985 Ara Kuda B
7 Jul, Aug . Sep. ‘Oct . NOv. Dec.
/6 AM| & PM|6 AM| 6 PM| 6 AM|s PM|s AMie PM|e AMlg PM| g AM |6 PM
V| 78| 228 208 28l sT4L 298 237 A3/ 283 2z 2G| 27
2| 228 PR 28| s 27| 477 2270 2.7 284 2mz2| 24| 24
SUp 228 R 28] 28] spgl mel <l 28] 2x] 88| 28| 2ng
4 200 7 0 2 & 2o S| 2.9 2R/ 23| 224 S
Sposo.6l P8 ool 298] ze ol s34z 200 234 289 28] 2«
6| 28| or| o2p 98l o] el 208 08| 2¢2| zro| 28]
Ty 228 78] 202l P20 28| P80 200 202 23.81 23/ 22 29|
S| s 28| 28| s | 8| 08| 208 284 2.8 2.8 2.5
j9 24l 28| .20/ 0.7 /?'.s /28y 209 20% 2&.2| 2w 2F| =2/4
0] 203 7. JloRked 2o/l 280 28] 208 22 2L.4 2Eg] 2R 2Lz
Wi 200 s3.80 ,p.80 28| /7.6 /4] 231 268 288| zsg| ms| 27|
2\ 980 )| 22 20| 74 2f.2) 224 2580 2a./l 22v| 2.z g
30 #2.6| 288 ,3.70 £2L 2/t zoF 290 2£ 8 zz8| 258 2/.5| 2/Q
By 207 209 o2& 28] 2090 208! 229 2:8| 249 235 2/2| /.3
5| 20./| 200 2o 2.4 200 zo.0l 22| 22/ '_23_\.-'3, ALF 2w 7| 224
O 27 9.7 w2 o2& 2ol 2T 2.8 2.8 2rw| 226| 227|278l
T or 2l o8| r6l sl 38| 8l 274l 2.4 =8| 228| 2l 2
Bl zog| 2.8 28] oSt s580 28| 29 228 24| 227 <l 2.8
B 9.8 IPE SO 2D R &y 22 23| 2za| 232 2w 249
D o7l 08 20 22 20 7l zo.o 21/ :./.z; 235 228 =22t 22/
R ; -
21 I' 200 SRS R SIS A .205;.! 20,0 _z/,\;’| 2/ 2z 22.4| Z2.f 2.4 “2lo
i 380 208 28] 2n| 2.8 ma| /| J/-?% 22.7| 224 208 208
B2l 28] o7 28| 2 580 2/ &) e, 22| 29| 20.4] 206
4' ,:o.\gg :p,zi Jo bl 232 /?.7% N zz.é} 2.4 22/ 2z /| 2o.p| 20
?al LYV R 208 208 980 7.0 z_e_z,% A& 22/ 281 204&| 204
261 /2.7 /?.?i </ 20.%F z‘;r,oi 277 .2~3.$§ 222l 7 2.7 2o& 2048
27 2/ .2' 20 7.i 20. /i e j 2327 x| Z2. o; 250 22/ 2.8 _?_c,é’i 20, &
8| 20/ 200 s99|. /3.8 <x7| 22.P| 224 2220 22.8| 23| ws| 205
Ny 200 27 e 228 25| 222 207 2.8 22| 204 204
B so50 s9.8] r28| 24| 247 21.2] 284| 26.3| 2a.8] 22/ 20| 20.9]
M2 920 o286l 06 L baseloassl o 0o Regi 203

20,3



Waterlevel Data Lisit (Feet )

1984 Arc Kuda
Jan, Feb. Mar. Apr. May. Jun.

6 AMle PMlg AM|6 PM|6 AM|e PM|e AM|e PMie AM|6 PM|e AMIe PM
1] 2e2| 200 23/ 2070 202| 202 22D 2/.85) 227 228 208 2/./
12| za/| zoo 22.0 28| 208| 208| 2/.%| 2o 2aF 227 =2/=2| 2/
3..200] 2P, 22.8] 2/8] 2/.z| 204 2/.3| 2.0 233 2.4 2.2 =20
Ay 200 2 3: 205 28| 208 208 2/.2] =2/z] 2% 23| 208 20,
150 202 2.2 228 2.8 2.2 207 2//| 2.0 22.3| 2.8 2np| 204
;ai DO 22 2.2 2.0 2% 208 222 28F 27| 220 207 204
};7 280 28 20| 2.0 202 2oz 292 RBE 2.7 22.0| =20.7| 207
5 SR Sy 2ol 207y 20/ 20/ 2240 229 2z 247 208 =vé
jg 228 2% 2ol w0 )| 20/| 2o /| 22.2) Zz.ol 2.8 2.8 20<£| 2.F
éio‘ 2.8 Jpw| 220 =z2/2| 200 200] 282 23.8| 3.2 =22/ 204 .zo.éi:
| |
.I” /9. &l 2| 205 208 200 20.G 227 2z.%| 22%| 27| 204 _20.7-{
E;12 /2.8y 28| 208 207 200 200 22.2| 2(8) 228| 2z./| 223 20‘35:,
L3l o9l 204 222 22 zes| za/| 2/8| 218 2.9) 2.7] 20t 0.9,
EM _2/.3| 2090 28&| 228 2021 =20/ 2] <3| 2.4 =285 20.%] 20 ?ir[
5] 208 2000 27| 2.4 2.0 20.0| S| 2| /| 22/| w8 228
(6] 209 04| 22.0] 2.4| 200 2./ 227 2.¢| 22| 207 29| 2o
217 2o zoo| 224 2.8l wos| 200 sst| 202 2200 2% 2 20.%.
.“8 .20.03 zo0 2/3] =20 200 2008 23| 2o .22,35% 22,2 202| 202
19, 2o% 2o/| 2.0 208 2048| 209| 288 D& 22/ 2.8 w2| 2.
D0 /. zo0| 28| 204 20/ 0.0 273 24 244, S| w2| 2.0
My 20/, 204 208 208| 20.2| 200 %8R| 220 24| 20/, F).
322 .ZAGE 20,%] 204 202 20/ 200 230 227 24| 2 F 200 /;9,7;
;?.Si 205 _.zo,<,::I 204 ,20_2.] 2030 =Zoz 23,2 _ZI.Q% 2/l =2/3 ._zo.oii 20.2,
524; 204 2/ 203 208| 20F) 20F 2.9 200 2% 28l 20 20,2,
25 2220 2,3 204| 205 2070 203 2/.2| 20| 2/./| 2./{ 202 200,
5261 .zd‘é.% 2.7 2/.8 ..20.7} 20.7] 2/.0 28% 2.0 22| 212 200\ 2.7,
!27]. 22 208| 205| 208 239 48| 23| 268 2/ 2.0 25 2.
1280 2071 04| 208 208| 28| 2to| 274l 288| 2000 207 s2.8] ,37
129, 2/ 00 2/.7) 204 =0/ 270 2/0 227 2238 20p| 208| /33 ,zo.ai,
0V 3.4l 2/.8 26\ 2.8 23.0| 224 2.2] 2/8| 200| 77
MW _z/q 24/ 2,80 2/.2 2/ 2! 20,7 J




Water levyel

Data 'List
‘ 1984 Ara Kuda

}’d Jul. Aug . Sep. Oct . NOv. Dec.

| |e AM| 6 PM] 6 AM| 6 PM| 6 AM[e PMle AM|6 PMis AM|e PMie AM |6 PM
| sn9| sr8| zosl zos| opgl sl 98| 9.8l 200 48| 2.0 -2/.’-2
20 7 ,/?:5 20zl 200 28| s 38| s8] k0% 0./ 2/.3| 2,2
5| 7 ors|l 200 22| 4| ps| s98 22| 208 207 22| 222
4y 270 28| 202 200 ,7.8 so<| 288 23.0) 20/ 200 223 2.7
S| o2 228 200 217 25 28| 2.7 28] 20é| 2lo| 2.2 2%
6l 200 20./| 208 208 /08| 58 28| 2o 228 2.8 22| 4
7| 20.2| 20.3] 208 208} 28| 207 208 2070 22&| 23./| 2/.0| _207
8| 20./| 200| 28| 20| z0./| 7.8 207 2068| 230 237 228 2.5
9, 228 2.0 23 23| 0.8 202 204 206| 228| 22/ 22| 247
Ho| ,5.4| 28| 202 2o00| 23| 20/ 20% zo3| 2n/| 22| 2Lz =24/
e al 2.0 2000 27| 2000 2opl 203l 23l 222 2z.0| 2/0( 207
21 272! 208 200 200 202 2,0 202 20%| 2.7| 25./| 20%| =207
13| 2.0 =2/ 27 2P| 2/4] & 208 Zoz) 2R3 2298| 2FS| 2/.7|
W 2zl =2/« 27 28| 2ox 2.0 2ozl 2020 231 20.0] 2341 2)7
51 285.¢] 228| 20| 28| 2ok zozl! zo /| 2o/ zs.| 233 =247 2/4
S8l 230 227 429 27 20/ 20/ zeo| 272 sl 23| 283 2z
1T 2780 2% 251 28| 200 200 20| 229 23&| 25/ ze.8| 234
48 2p.20 2L/ 270 s98 200 37| o3 2ot 2%/ 23.)] 225 27z
190 20al 22| se2l se<l zo0l 2P| 220 207 22| asal 220| 2
"’0 2.0, 2/S| /28| 0% 9 202| 8| 208, 254 83| o ¥.&
- | |

;Z'I‘ 23 .z/,.zi s 7 ?J“ s 8| zos| <44| 2020 20/ 239 238 =24 .5
20 4y o 0 202 7.8 208 202 .20.0{! 200 287 2.0 2/8| 2r2
;231 20.5@ 2/.0| ﬁ.ai J80 =207 202 ;v.aé _20.0; 228 227 23./| 222
280 0.8, :za_si o270 79| 2eol z00 200 2o 25| 23| 2.8 .7
;25 .20.5;' 22,21 204 202 /7.?§ P9 20 /; 20/ 22.2) z22| 21.8| .7l
;26 _z/,s.‘i .za_@i 2o 229 203 200 ,za_z; 20.8 22.0\ 2.7t 23.0 11.05
27| 20! _?/.cJ 9.8 22.8| 20.p| 204 208, 208 228 2471 218| 2/.<
8 209 204 .8 2P| 203 20/ 0.8 208 24 2/8 2.9 2.7
B 204l 208 99 s5&] cos| 202 202 208) 2/F| 23] 28.4] =220
O 2oyl 204 /9.2 2.7 2o0| »29 204 20/ 28| 22| 27| 2/9|
N 204l 202{ ,938| +7.4 ol Aol oL LR 24



Water level Data List (Feet )
1983 Are Kuda
Jan, Feb. Mar. " Apr. Mdy. Jun.
6 AMle PM|e AM{e PM|6 AM|s PM |6 AM|c PMig AM|6 PM|6 AMi6 PM

1| 2r.8| 222 zo/| 200 2/4| zow| .59 22| 229 238! =208| Zo/
21 z23) 2.2 20/ 28| 202| .59 SN em2p 2w 20| 202 20/
30 220 2.9 200 29 s59 22 2&| 28| 2.2 205 200 28
4 23%{ »2x.&| =00 28 /78 /5".6 /PR TR 202 20.8) 22| P2
S, Aol Z2F| 25 2P 20| s2s LR 28] 2.7 210 22 228
6| 2ol 2r&] PP 22 28| 28| PR PN 27 207 wE 200
7
&
9

204 2/F| T8 DSl 8L AFRS] SOF L2 28 27 zo0, L5
2 F| A2 sRB| Gl L PF AT T2 220 2 R2P 28
2/ 1) 2120 28] 27 P& 23| SR 22 2o P 207 28| 27
1070 2.7 =27/} 228 2.8 280 28| 28| S22 2o 204 PP 200

M 22| 207 2220 222 20% 2.0 2% PF| 208 2058| 28| J&
120 27,70 20.8| #2.7| APF 24| /2% 2R OF 20| 207 27 228
13, 208 20.4( 2201 781 ,24| 7280 2% 28| 2ol % 2¢ P8
141 200l 204 22 22 ool 24l oo%l | 208 208l gl 2eg
15| 20.7| 208| 20.3] 200 s8] P2 P9 22 23 242 27| .2
8 20& =zos| 2.5 27 9| P2 Z2S A2 o8| Lsnz| 23,85 2%
N7y 208l 208 L9 24| 23 B/ 28 B2 zo/| kool zz0 2/.Z}
18 208 208 2.8 28] LT PR SF S S 20| 208 205
19, 20.&! 20| P&l 24 95 w8 22 2z 20 208 ZoR| 0%

20! 205 20X 22/t 208 /2FL FF ZE 2/ .2/.-515 20.8) 20.3 .20..21
i . . ; | .

i | | ! g ! '

! 1

él!s L0k, 20 .2 20F 20.2) 20/ /5’.7: 220 2P/ 208 2oR| 23R 2.3,
22 20‘35 20,2 0% 200 /2«45 2R sz R0 270 207 2/ 204;
3 2080 20 2 200 2.5 e /322 SRR 2.0 .?/‘/! 2/,2Z| zo.& Lz
29 208, 20.8] 28| 427 sPF, D4 sP2 /;z.zi 2/ 0 208! 208, 20z,
25 203 .21 /P8 PS sR2. 4P, /2.7 2000 2.8 0% z0./| 20/
26 2081 202| 204 200 ,p2] 2.7 zo.o 200, 208) =202| 20/ 200
i _zo.zl -20./' 29 297, 28| 28l 20| 20| 208 2.8 200 _zaa-l
28, -20./i 200 /9.7 /?.?i SOFR 7R 207 20/ 2opl 2080 200 /,‘*".}’i
29; 2o /| 200 2l 08| 2o/ 20.2| 2ol 208] 55| 28
301 20/| 2o a4 ITH ITF 2380 /3| 203 .2 28 54
3 200 20 /28 /3% 203! 208 _ |




Water level Oata .List
_ 1983 Ara Kuda
Jul. Aug . Sen. Oct . NOV. fec.
¢ AM| & PM| 6 AM{6 PM| e AM|g PMie AM|6 PM|e AM|g PM|6 AM | 6 PM
V| 208 28 23| o4 | 202 8| 202 2/ o2/ 22| 27
21 28 /ﬁ’: &l 7% P3| 2oe|l P23 2oz 2wzl 8.2 B4 28| SR8
3\ 20| 2| 204 99| 260 z22| 202 202 s9| 25 20.3) 2.5
Al 84| 2.8 o/ .28 28| 200 203 20.0| P/ S| 98] 2S5
SV 2270 #2720 ,90| 2L 20 227 209 22 £8| a3 28 20.2!
6| 2248 28l L22| 2L 228 a0d| 200 2P H2] B2 222 2.2
T 2220 2.8 28| 28 2% =z 204 zald =/ 2.3 207 _zo.d;
81 o) 28| 58 rs 2.4l 222 20| 428 .80 g8/ 20 _20.2!
9| o8| 2| 2| 2% 2 23] 200 200 s3.0| -7F| 202 20/
O 24| 20./| oom| s9| 28] 228\ 20| 200 27| 24| 200 /5.8}
! !
M e8| =03 ool S22 wxd| 23| zoo /ﬁ?lj 27 20 228 2L
121 2.9 27| 5« 8% 23/ Zl _pK Jo‘ai SES| P8 Z8| 55
13\ 20.0| /2.8 2% AT 232 228 20/ 78 L85 22f 200 78,
bl 22l 228 2% L83 228 2.0 28 Jao‘f 228 208 200| 25
! 15 /2.&1 ,241 2.8 2%l &g 238 2o 202l 20 P 208 roo| 459 .
16 2220 228 28| 20| 238 228 zo/| 2280 202{ 200 202 200 'L
N7 zos| 2o/ 020 Jp4| 229 2 gl =0/ 2r%i 8] 28 Zox| 2oo
181 200 20%| 2% 22| 2.2 29| 2L 27 2o 0| 58| 200 27
19 203| 202 28] 2/ 2.0 222| 2/ 200 23] 8.9 20 <0<
D /| 2220 23] A/ 2000 20L& ZRF 22F 2800 R 2.0 28
i | ‘
21 20.0| <27 23 0% _2/.5! 2L R 22F 26 /J./i /8 228 2 7|
22| o9l 28| ol syl 2l 2ns 2wl 207 29l 9 20s| 2o
23| 921 455 /,9.4{ e B AR ) ,zo.?; 20,8 /;-.7| /77 20.2] /251:
8| vp 4| 28| 08| srs| WD 21 24 M.S.-/7.s| 280 20./| 58
25| ,7.41 P8 /,".Si 230 =/ 30 2o.) _za.sz 20.3 o2/ /4}1 28 ,,0_71
26| ,2.8| ~P%| 23| 2.2 208 208 _20.5; 203 /4. 7i /< 8; /}’.J: 78,
210 278| A23] SR sPF 08| 207 207 203 K8 4.8 28 203
28| 2| 22| 28| 23| 207 208 '?0“8; L0858 84 /6.5 _2/__2i .20.?.;_
29 | 29 23| P8 6| 208 s 202 <8 KR 2/8| 209
00 o= 28] s2.% 28] 20| 2.8 20| 257] J6&| AR 28| 208
3 2.8 92| 2.7 2./ -szﬂJ__.:?/- 5 | .-?@.3.:,,,20:;2.

.
1




Water level

Data List (Feet )

1962 Ara Kuda
Jan. Feb. Mar. - Apr. May. Jun,

6 AMle PMie AM[6 PM|e AM|s PM |6 AM|6 PM|c AMie PM|s AM |6 PM
V| 20| 36| oy v /20| 22| 28 w92 2727|2F 2| 20.5| 205
21 ,5& /.9:4 /.5I’./ 2ol 2 R | RS R | 2P| 20 F| 20 9
3| ,9¢ &L IR T2 R0 P 23| 23| 2 2/.3 | 203| 20.3
4| 2.5 /?.?g. 280 L2Z2 SR /,9_0' P2 5z 2/, /7| 20| 208 202
S| 22| /2| 220 22 27| 22 22| 22|27 208 20| O
6| o8| 28| 22| 2/ 22| 27| 22| P2 20| 207 2001 S22
T 26| 2281 2/ 27 2ol 20 270 200 23| 20| 22 22
&l 94 SPEY R2 87 2ol A3 2o 2oz 2.8 202 28 20
91 9.8 2% r8.32| 27 o3| 22| 29 p2 2080 8| 22| 55
10! 22l 2l 22 BP0 22l 208 2oz| 03] 202 2.8 28!

. | !.
N 223 | 2.2 82 &7 22| 208| 209 202 20.3| 20/ 28| 58
2] ppz| »9.20 /8.9 B3| 28 23| 2/ 0| 202| 202 203 27 27
13y 2| Az /87| BT LS P2 25 208 2o 2o/} s R //".cfi.
YVt 221 22 /880 88| 2/ 2So| 20%| 203 2./ 20| 5.6 /)".6|
151 »23) 722 8.8% /BBl 20| 78 7 208 208 2071 2oL 72721 .24
1| s2.x| w2z2| 8.8 88| P00 s 20 20| 223 219 207 | 22| 201
17 22| P2 /8P ABI P E | R02Z| 208 20.F 20.8| 2.8 /?.7!
}18 P2 222 B2 BT 202 PR 2220 20.P _2/.05 zo. 70 277 /}‘.«:S:'
319 P2 -/?.2| /EP 48P P8 200 208 208 _zg.al ZE o P& /;"._5!,
iz{() 2 222 185 85| 28 opFl 208 2021 22.8 222, /F.Si -
‘121 PPZy P2 BB /BB S22 2P 20,0 0.0 22.0. .:»/.si SPF P
i22 5.2 /}’..ze SBAB| 88| 25 /P.&l.._zo.",z :o.d} .2/.23 2/.3 1 ,/;a,-srf /7:?.
23| .z /7.15 9.8 88| s2 ) so0l 205 209 2/ .zo.af 208 425
..24 2PN DS LS8 /5.3i /.70 227 0% =202, _zo.éj’!; _20.7.5 ,;a,;'{ 56,
|25 /50 /9./: /8.8 /.5..5; 20 25/ -zo.dj -?020? zo.esi .20.5; /}r.Q 78
26 2| 2l /: /8.8 /3-53 AR PO 202 _zo.ai z/.\si _20.7! PE PR,
210 yp. /| 2. 7] 188) 189 .| ROl 202] 5 207 08| 55 2%
1281 yo2| 521,99 198 o /| 50| 2061 -20.2i :/.o? 27| ew| o531
29 yr2| s s90| 37 2000 z0./] 229l 218 sox| pal
301 2./} .5 7 22| spzl2az] 22.8| 20 209 IPE '/,?.df
SUoprlsdo 282 /2.2 | 2021 20.4




Water level

- Data
1982

List
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L/ 0
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20,2
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78
27

7.7
78
S-S
74
7S
S
203
IS
20,2
#P8

Vo4
R7

i PP

#28
s7 %
273
o5
426
725
’7E
PN

]

2.
2.3
ISP
e Iy
/7.8
>4
75
/27

AV

TS
728
ISP
728

A?S
3
Vs
20 o
27

78
78
PE
/78
23
P
2P F
RS
/28
on

25 F

P
278
7
32
IS
7.3
o7 2
’72
,P 2
7L

53
27
LS
A}Zz
4
VA
772
N2
s2. 3
D8

03
/7L
AZJI
7z
zqd‘
Aﬂgi
s 73
PR |
/?di
/Rl!
20,0

28
sP 2
o
sz
P AN
<P Z
IPZ
22
5z
oL

~73
2.3
oy
7L
ITL
o7 L
srzZ
Pz
o0
42?

<3 3
20 ./
SP3
2.7
20. 7
7
PN
7/
Py

Z0, e

775

]
0.5
2/-5
Z20.
20, 2
PE
2.8
20.0
73S
RO

o

—

20.6
23
SIE
20&
20,3
2/./
20,3
Z0.5

=20, 2

2/ 0

Z0.8
2/ 2
20,
20,3
20,2
20 2
20,0
777
20, &
7.8

7S
238
20,7
20,3
20,0
2.8
20,0
V-1
P27
77, 7

20.4
27
=ze. /
/4
205
20§
202
203
20,/
Z0.5

20, 7
20.5
20, %
20.Q.
20./
20 Z
20. 0
20.0

20.0
s

227
202
2/. 0
=22/
22.2
2Zf, 2
z/ =z
2. 5
2/ 0
20,3

Z20.4
20,
20.3
20,3
24,8
23,0
22,2
-
2/.8
=2/ 0

2/ 0
23,0

23,7

22./
23 ¢
Z5.&
22. 8

2705

223

23,4
22.4

2.3
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2/ O
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./
222
22.5
22,0

224
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2/ =
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22 .
2/ 7
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27
22 R
/.3
22 P
228

25.%

22.3
z2.7
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228
2.4
2z2.8
22/

Z3.0
278
=3.4

23.2

23..4
23. 2
23./
23.8
23, %
23.€
22
23.7

23, 2

7248

2K 0
227
22.8
223
22.5
222
223
23..2

22K
22/
=55
<2/ 7
=22
222
2/.38
2/. &
-2/.3
2/ %

=2/.2
-7
/.0
20.8
20.8
20,&

.20, 8

20.&
20.&

272
RZS

23,2
2.9
23.2
22 7
228
2231
22 Z
2Z, 2
231
222

2721
220
2/ 7
=/ 7
22, F
/<
2/.7
=2/ F
</ F
27 R

2/
2/ 0
ﬁa?
20,8
2.7
20.7
20, 7
208
LO.S

.0l

22.8




Water level Data List ¢ Feet )
1981 Ard Kuda
Jan, Feb. Mar. Apr. May. Jun.

6 AMi6 PM|e AM|6 PM|s AMis PM |6 AM|e PM|e AM|s PMie AM |5 PM
1| 0.8 .20.' 7 22| 2.7 207 204 28] 28| 2% 8| 220 J0.7| 2%.7
21 . a0.7] 204} 2.8 2258| 20Q| 202| 20.6| 200 22.%] 24| 2% A 2.7
3| 208 205 200 277 2o/ 20/ 2.7 20| 227 2/F | 229 220
4l 231 k08| 0.5 20/ 20/ 200 203 20| 2.8 2/¥| =2/ s| 2. 7
i S1 203 2o+ 2000 28 zo| 2P| 220 22| 238 22./| 2.5 2.3
! 6| 2.3 20,8 28| 20/ 29 2.2 22/ 272V 232 282 2p 2| 2/ 7
[T z0.8| 208 s2 9 2.8\ 28l p7| 22.6] 22| 25.0] 22.4) 2pw| 2/
JE 20.8| 2057 2.7 227 220 re| 20| 2.0 22./| 2.8 =220 2/ 0
} St 7.2 ZIZ| P& SPE| PB| 20| 22| z2p0| 2.2 L F) 202 208
1o 2/.3) .20.8:" 28 & 204t 204l 2710 208 z27.2| 22| 2o 2/ F
o |
t My 2/.0p 208 26 28] O&| o0& 200 20.68| 2/./| 2.7 20 za.3|,
]12 20.%| 208 26| 2 EL 2o P 28| 3.2 24l 2iz2| 20| 2o zo.é.??_
! 13| f0.5, 203 24| P& 204 208 220 207 29 2./ 200 208 ‘
j14 20,3 20.3 ',;,9.5 P71 Zo&] zod| 208 208 2/.3| 207 208 o5 Iir
151 20| 208 427 88| 0.8 2.0 209 z0.7| 210| 2085| 20 %| 20.%|
E‘!G Z0.20 202 /?,5 22,71 20.9) 227 2070 2058 20.8] 2086 | 2o %] 0% !
517 20/ 2000 20 27 PSS s2s| 2080 2030 2/.3 { 2071 20| 208 |
%18 _::o_ai 2000 27 208 SRE| RS 2oz zal) 2o 7‘3 22 7 20t | 20.3
19l 2.2 00| B&| 24| d| 28| 202 202 207 20| 208 202!
éZQ 0.0 200 78| 27| sPEL LS Zo%| 207 282, 28| 202| 20/

i ' ‘ ;
21 2.0 200, 20&| 202\ o3& 28 20 205 2.2 2/.0| 20/ 200,
22 .zo.zi --zaof 20.0 "7“8. 20,3 788 20.8 | 20%| 217 208| 20/ zo. /.
523 V0 AN 2 4 RS v IS A A B .20,01 202, .,20.-2; 2 ol 204 _20_/§ -20‘0..
24 /?.?g 27 L0 /| 2o 0i 2B P8 204 _20.03; ROE T 20,4 _zp/: 20,0,
25 /j’éB: /2.8 20%| 205, 5220 2.0 _2/.-;% 2058 208l SRS 20, 20/ .
6l 281 28| 2.8 20.8) 27 2T 208, 202 2wyl 283| 20.2| 202,
27| ,5.8) 28| 208 1,.55 28| 28| 200 20| 2859 28%| 22| 207
28| 2.0 .08 222 _z/.7i 22| 24| 207, .20.5; 282 28.8| 200 20.0|
29 28| 2.8 28| 28| 2.8] 202 2728 2.0 2.0| 20/
30| 28| 238 2l 2wl 2£.8] 23.%| e85 9/.&| z0p| zo0
W 22" 2.7 (o AP 37 w2 ) i




List

Viater level Data
1981 Ara Kuda
Jul, Aug . Sep. Oct . NOv. Oec.

e AMI6 PM| 6 AM|6 PM| 6 AMig PMie AM|6 PM|e AM|e PMi& AM |6 PM
Vo272 25| 2eo| 28| z0%] 20| 202| 20.0| 27,2 209| 58| 78
2| 92| 28| 24 2.8 2.5 zod| zo.0| 2.0 27K 22.48| L PEL PE
S\ 28| 22| 26| 28| 205l 202 .29 99| 227 2.2 29| o522
AV 28| 2.2 28 36| 20 /] 20 0| 29| 209 2/ F| 22| 22| 22
S| 28| 2% 28| 28| 29 28! 202| 200| 27.0| 2/.0) 20.7| 200
6l 2| 28| 28| 2E) 20/ | 229 200 2.5 20| 2/ 00 28] 28|
T 26| 2<| 26| 85| 207 23,0 200| +2.3| 20| 2.7| 22| 27
8 2.7 28| 2S S| 230 K2l 20.0| SF) 208 20%] 27| 02
9| 2| 28| 28| PS —26.-2 2301 70| 28| 2o |20t 22| 27
10| /2.8 28| /28| /28] 22.4] 2/.3| 20.2| /2.8 20.%]| 20.%| 2.7 | 225
W o2l w22 28| 24| 228 22.0| P8 28| 205 zo¢| 57 2¢]|
21 ¢ 24| o2g| BE] 205 22.2] 54| 20| 20%| 208 Lpc | 24
131 /28| 27 € 2}‘.6 A5 .z/.oE =/, 01 00| 72| 2.3 20,2V 22| 28]
Bl 22 28| 28| 25| 20| 23.0| 200| 2eZ! 208| 205| 2.&]| £.&
5] 204 0.0 /28| P F| 2./ 2.7 202 202 z0%| 27K 281 24
61 209 20.0| 28| 25| 209 2.2 0.4 2ot| 20.6| 20s] 27| 2|
7| 200| 28| 27| 22 2/.0% 208 20 /| 20.0] 20.%| 25| .57 24
18\ o8| 28| 22| 52 2&5: 207 LA /P Bl 208 2O0F| 47| APS
O 25| 28| 28] 202 ;a.si 2081 28| 28 27| 20| L2 & L9k
20 PP P8 200y PE .2:0.5; LOE /}:?l /}’.éi 203 R3] 24| 2K
2V 2.2 28| 23 422 Zo.S 208! LR 58 zoow| 0.2 98| 28
2| 3o o 2| a5 z/.zi 21| 22 96t 20| 20| o568 o4
B\ 28| 7 | 2 2 o 204 | 2o / e 7. z0.0| 20/ 24| D&
28| yp. 2\ 422 27.8| =20./ J:a.?i 23.0 /;?.7; 28 200 200 27| 254
25| +9. 4 /?_,5 27 /‘?'SE _2.2‘05 =2/ 45 _20.$! 20/ RO\ o P& P4
26| 28| 27| o5 SR 23 _2).0 _20.5; 23.R 2o.0| 22| P& 274
27| 280 28| S| 230 208 20 4 JS.‘F.E 20,8 23| 250 58| A PS
28 ;28| Ss| D] D2| 28| 209 28F, 2.9 /28] 22| 55| 9.4
29\ 261 2E| 26| 27 2090 208 | 2. S| 28| 200] 22| o] s
30| 221 222 22| .2.5| 203! 202 .2/.0| 20| 28| 58| 206 20.0|
3 204t 20.2| +5.8| 229 G b2zl 22280 P2




Water level Data List

1980 Ara  Kuda
Jan. " Feb, Mar. Apr. May. | Jun.

6 AMle PMies aM|6 PMle AM|s PM |6 AM|e PM|e AM|e PM|e AM |6 PM
1l /9.4 2.6 28| 28| 477 20| | ork| oRsl 26| L22| o2&
2| sr.&| s2E&7 s 33| 27| 227 P8l P& 202 58| s 2o
13| o8| ns| a8 2] 28| srs| 28| 26| 20| o 27| 22
L8| 28] 281 22.% 228 2200 o3| 22| 20 200 zod 2/2| 209
‘5 28 2280 208 28l 22 27 24 S| 200 200 208 2oy
6 /28 s8N PR 2R SRE| 28 28 AL 2| ekl 28] 208
TV 2% 229 228 2280 228| 20/ Zox| #2.8| 202 202| _20%| 209
L8 | o0 28| 23| 20/ s 28 Sw| ool s S| 28
1’9 A2& RS PR 2R I8 8| 202y SR8 2P L8P 2o 20
0| /8.8 28| /781 PR 7P 0 F| s 28| 28] s0<| 208 20
| ’
W, 228 2<| /230 28 ,2.8] ,99| 20¢; zov| 203| 799 20.8| 2oz

12| so.8] el srsl oomal sssl sl o9 o580 20| 3P| 20| 2o/
13 280 2.8 /280 5.8 2% s0R zeol 2o/ 203 2 Zo.o) z£ ol;
WMy s2.40 28 2080 0w 2980 sPFE 2B 22 202 zoF| ool 20O
15| sl gl o] P8 28] srsl zoel o0 24wl 2080 o2 o250
P8 el sz 2 | 23 s3] s24| 08| 202 23 P 220 o5 )_[
YL 2wt R 28l ene| 22 2o & 22| o208 Zep .}y. Ao s >!
' 1| /79 2% 2280 280 ze/| 28 5.8 LS NI R B A4 éi
19 A TS A AN | B A\ VS -1 S X SRS K-S ES -4 B LS S I SV A B o’}.
.0 ’2 3 V220 3 BV AR ANY RO > IS &% _zo.gé Zo.8| sPY P& s5K. AP,

2V sy s9F orsy sRG] 9l 228t 208 2o/ sps sps] P P
22{ o3 o#| 2w 2R o8l v el 3| el 28| o2s pe
R IZA SO S I oS ANV N & R D ¥4 P 28 B8] ey AT,
2AL o rs| 20| 277 /7.7\% IR T RS XIS R XS
230 sp, ey s7.81 08 st sl 27 g4 28] 28 28 58
.26 JIF, AW 98] 27 s5&) S| /98 8t snw 52| g /2.2,
27 s3l x| 27l 7] 20| 27 o8l 23| srE ol n8) o9
1!28 o sl 28| snl snsl 21 o922 208 s3p| svs /;zeg
R &l 2L L 27 o2& S A7 2| 28l o8| osl o

30V rs| s S PF sl 2R 2 ozl R PR
SV /3¢ o8 RS 2R 208 27




Water level  Data List
12980 Ara Kuda
dul. Aug . Sep. Oct . NOV. Dec.
/&AME:PM 6 AM| 6 PM| 6 AM|g PMle AM|6 PM|e AMie PMI6 AM |6 PM
1l 24 208] 28 2% =202 203 22¢ 223 /3 ;_7_2_/ 2/ 232
| Ree| r& 3Ll 2| 20z 200 2.8 233 2/ 2/8] 22| 228
S| o2& gl 208 28| zeo| PP 24| R 43| 2/ 228 223
bl »28| 2.8 272 B8 28 A€ 28| 220 208 2208| 28| 228
S| 2 28 2p 8 2| 2 e 2Pl 2/ 28| 208| 2r2| 228
E| 22F| 2% 202 /2| 2oy 227 28| 220 24| 22.8] 228 _zz.dlr
T 228 228 204 /o] 23.0] =2/0 227 2Z2F| 238 2F8] 237 225
8 2w SPTF| 2o jt 208 208) 208| 220 20| 2£.8) 2x8| =222 Ifo
I 2SI P8 /8| 2/.8| zog| 2038| 27| 22| 22 é 2,4 258 23 ‘f
01 #2Ll A2F 22 g | 2/o) 2o Mol 22/ 2/.&| 22&| 23/ 2rg
o2l ool 20| 208 22| 2/.8] 229 22.%) 204| 208| 23%| =28
20 2| Rt 20| 2or| 228l 207|228 zag| =24/ 28| z222| 22/
Bl 28| 28| 20y z0&| 22l zos| 20l 28] 22 /| 2790 227 209
4l 98| 28| zow| 22| 20F| 2ot is| 22| 202| 22| 28] 28
S S| R o2 222 20g| 208 230| 222 227 2.8 220 2./
Rl 20¢| rol 23.0| 2/3| zod| =202 23¢| 232 2.5 ‘ 28| 22,21 =2/.8] T
0 38| spop 22| 222| zez| mzi age| 2908 207 8| 27| 28] 0
Bl 58 SPEL RS2 2L Qe dy 23] 224 =zl 250 2308 27| 23 ;’jﬁ;n
19! 20/ PP zesl ceg| 2040 208 o2 2,8 22.0 25.3 27 0 283 pify o°
O r 2 2| zog) 2es| 2oz e/ 2r<dl 2ps, 23| 228) say| 2.8/
; . {
N 28 248 2o _:‘..v,g‘! 24 2/3| 218 2/ 7.. 228 2P| 2280 2] '
T-l 2o 2ozt ez 2ozl 2rgl 230 29 —"/d; 282 20| 288 20|
33i Lo.¢, P8 Ze /| e/ 2/8) 2o F| 22 d; Z{e| =22.p| 2%0e| 227
741 /27, 22 28| 203 _gs.oi 228 227 228 22&| 22| zze| 224
D28 o8| 202 200 2z0| 228| 2/8] 2/2 2.y 22.7| 23.7| 2.9
Bl p¢ o8| 20| 200 SO A=A S ai. =240 272.2| 273 .27,25 27.-35
M8l 28| 98| 23| 207 218| 207 o 258 22| 8| 2%
28 /;a,éi 2 zayl 29| 28| 237 2/ 0| 242, 230 227 23,0 22.8
Bl ot onl 25t s8] 289 23720 27/ J./\z_a' z2.5| 228 =2z2.s| 22.8|
B ospel o9 222 220 228 2n0| 23| 22| 238| 230 238 230
8l gl ooyl 200 208 | 207 =208 20.8] 208



Water level Data List
1979 Ara_Kuda

Jan. Feb. Mar. Apr. May. Jun.

6 AMl6e PMle AM| 6 PM|e AM|6 PM|e AM|6 PM|le AM|6 PM|e AM |6 PM

NIRRT N o s B & WY o S ' B AN B

')

2.0 2ol /B0 B2 P3| Lol P/ PR 207 et P& APE
el el 5720 B2 2R 2 AP sFBE] 208 22| PFL SSF
o 8.3 s SED2| 32 B 7| 2o/l 208 2o/ Zoe| P3| P&
sRo| srel B2 SEP pPel /8.8 /&) H PP REY PR SPF
2.3 B B2 S8 2/ BT 22/ 220l 22 SRS 723 228
s 8.8 s88| B 7ol 7ol 2.7 US| zoe| 22| 253 23
sl p8.8) sE8 sEP| sle| 2/ 20/ 2O 28| LS| 2L 2
/8. s881 LEE| SE7| P/ SRl 208) 203 SR8 SO 208 o9 )
/8.8 8.8y 88 sBE| sPe| sFol 28 22l 2L 28 20| 204
/87 s8FY SR SEL| R0l g8 7 23 2R 28] 2o =z 2).8

/37 8.7 S 7;. AEE| B BT 2oF 20,0 20.0| /78| -zo.z; -Zo /
/87 sroel /8 ,7, 8| ,8.8 B8 ze&| ze/| 208 20| s2p| 27
/BIN srel P 7! PS8 SBF BT 22 B B F| =2ez| 7 F 202 pp
/O SET| 28 28 sRel 2P0l 207 20./f o220 2Pl 20/ 489
788y SBT3 28 R0 LRo) zool FEL 0 PEL 2538 22D
8.8 87N sO2 S 28 28 RS 2 2 S Ry 2K
BTN SBF SPR D2 a2 s P& PR L PR S S
187 SETN 2 s sRe . a P8 ST A 2F| & P8
B2 s8 3 50 s sesl g8 8 a8l 2 Q| sl o2l ssel s5p
A R I N R R NI e

I i ; '
VG 7# e g g2z /522 /2.0, _/c?.cﬁj 2000 TS P2 ST /?,S*g /,‘?.7:;.
/63-:95 /88| P2 /?-f-i 77 o, /5-5§ /,?.6| 273 /2?’ I /?.7? /‘7-‘7!
/8.8 38\ P/ /2, /?‘aé /8.8 4%z P 28 RS 2S s
/8.8 83 0/ P00 syo. s2 ) /,Nl P8Y 1&g PSSRz
/BT BT spop sr0 487 /BT 28 /,“’-S‘E /25\' SO /,P.zl 72z,
/870 287 /2% 2.2 198 82| 228, 2/ 88 o o5z o2z
/888 s8.8| /9 z //foz /3-«9‘} B 208 202Z) LRt 2SN e 28
/38, /881 7.3 /20’; /3.35 /8 7 _20.7-! 20 /y A5F0 A% 28] 23
/2.8| /8.6 | s28) s87| z02) 27| o2& s2w| 23| 24
/870 s8] /3.&! /7.8 218 208 5% /23*/}.6 73
(8.2 8.7 P8 72 2031 /2.8




Vater level Data List
1979 Ara Kuda
Jul. Aug . Sep. Oct . NOv. Dec.
6 AMje PM| 6 AM|6 PM{6 AMIg PMje AM|6 PM|6 AM|g PM |6 AM |6 PM
1 72 P /7.<- 228 28 2z 2P AP 2o} 208 7 2.8
2y g2zl 28 s2H AR 23/ 22| 08|l sl zos| zes| 227 26
S50 02| oz 28] 28| 200] 22.4] a2 20| 20| 20| S| A
A 20 20F 23] oo 288 | s 2l 728| 2o08| 208 29| /&
Stosps| 23| 228 29| el 59| 20| 28| 208 z0%| 220 27|
1 28 28] s 2R 2300 PP 2ol S| 208 2o 22.8| 2z 4
Yozl w22l <) 26 228l o8] s g 2ol 207 222 28
8 STRL SPE OF| T 22& PP e ol PP 2F0| 22.8) 2/S| 2/ F
G| 2/ 27| 28 3 2280 225 s3] 26| 2R& 280 =2/ .z/..;z_
0| ,9.7 7271 2722 +5/| 224 238 27| »»&| 22.8] 2z0| 2/o| 2/ 0
W o8l el 222 gzl 2l 222) 29 55| 2zal| 22| zeg| = 7t
121 29l 298] 2l Szl 23 220l ,p7 /P& 2291 2271 20.8| 204,
131 /220 220 3.8 2G| 227 2ro| 24l op& 227 228 20 Jo.)i
10l o8 o2&l 22| 2E 2z 2.4 Jps|l 2opi 280 zz.8| z0p| 20
150 /281 28| DH_A2F| 2/ H 2ol 202 2/0] 30| 27| 20| 204
) syz2l o2 28| o] 22 208 2zo] zsel 24| ziS| ze&| &)
70 szl 2zl 5.3 98l 200 207 222 20 2/¢| 228 2o&| 204
181 srzy 24 2| 2wl 270l 2| 2zo| 212 23| 2x o 20&| 208
9 202| 200l spe| 27wl 2okl sp 31 220 27wl 2wyl 2l 20| zow
120 IR RS P8 21 20 3| /7% 20% .za.dj 25.<| 25| 203 2o
| | <
21y 281 /2% 230 220 Jo'/f I/ 0, 2ol <o/ 2L/ 2880 202 _zo.2]
22 207 ro.]| z200| o0 =2/o 2ol 2e og z0.0 z& /) 2371 202 202
231 24l sl svol el il Lpgl 20y 2o czol oy Pl zez| 2 zg
R84 9. 21 2.8 2 ol 28| 2o .20./5 ez 2/.71 28| 202 20‘2;,
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28| sv.8| 9.8 ,2.8 s8] 2 ol zoo */51: 2/ F Zs0 W2y 7 p7
22 s 7| o4 202 5 2op| 23| 2.9 | z/.le.j 228 222 ,p8l a8
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Water level Data List
1978 Ara  Kuyda
Jan, Feb. Mar. Apr. May. Jun.

6 AMJe PM|e AM|6 PM|6 AM|6 PM |6 AM|e PM|o AM|6 PM|e AM |6 PM
1| =zoeo _za&’ 7.2 /}{; 230 rz| PP 2SR /7.3 sP7 227
G| AR 22 222l 22 E 2o2) LR 2F| S| P8 TS| 22| TS
31 9.8 223 23 23| LS| AR S2F| SPF zoo| 22/ P2 27
A3 28| 228 228 s32 25| 28| 7 2L W =202 o280 2
SV 00 #2200 7220 222 2780 2% 220 2L 2o%| 202 o250 28
OV 27| 28| s27) 22 20| £5 2| SPS| 2E| 20| 2098| 2.8 28
T 2280 2.8 222 72 2S] SOF g sPF] 208 202 P2 26
S| s2&l 28| 2zl 22 P spF| s2S| pR| 2l0l 208 27 28
S\ 22l 270 2% 22l seR 0k o] pa| zzel 4% o5s| o5k
10 /2| 280 28| 22380 43R TF o2y pR2 228 2/.80 3p) o2<
VW 28| 27| 7521 /72 2F| 22F 72980 £PE 240 200 2K o5
2V &l A2 8€ s7.2) 2 2F 2T P8 A8 2.0 2.8 LR )
W31 281 2.7 2.7 222 2PF 28 P28 R 2220 2[4 sP 8| AAE
YVl 2% 7280 7270 20 s781 P2 28 28| 28K 28] 8| AL
151 o8l 29l ol el sl onz| sosl x| 24 o) H 5| ons
B 2R 2R o2& s2z) 28] s22| 2l0| 78| 2/ 20B8| sr&| o7
N7 o0l 9.8 22| mz| vg| 29| sl el 2ep| 27| 38| oo
18 za./i 28 22| 2| 202l s 5l ol smE| 203 F| S| 2w
A9 .3 o 2l 22l g2l 2/2 202 2.8 2l =20y 2o &l 53 /7.‘}‘;_
.2‘0 P& P8l sro| sz 2.8 27 Kol A& 2oL 204 79 /}‘,5:!
. | O
2V RS 8 RS 2 97 208t 22.2| 20 _‘20.?; 0.8 /7?; 78
220 2 'ﬂ P ‘F§ VA T JC“&’-! —20.‘»-‘§ 2/ oof 24/ -25:)5 20.€ 3% /27*{
2] oS /?“ﬂi A8 278 *’-0-6’! 28 28 WF 208 zeq| 2% ”‘ﬁi
241 o % 28l 200 94 /?.sé /04| 204| z0%| zozi 20/ s5 7&; PR
.252 /98, 23 ookl sne 200 sy 2oz _20.7:! 20./ _za,o| AT ,;_7{
26| /}’}2 28 A2 /?2! P80 P& 20,2 .20.0l ..-?o./i 200| /P8 P2
270 3% 70%| o0/ 22| 204| 20| 04| 209 202] zao P2l e/
28| yoF 8 22F| s7H 2P s 2ot 208 spP suP| s5.2| 7z
29, 23! 2.3 L8 /72 202 o8 08| s2.8| .0 2o
0V 2 pz VNS N VN ARG ¥ 1NN NS 'S
3| 2! 422 osl 28l 3.8 2.8
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Water leve!  Data List
1978 Ara Kude
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T oyl 2l oo 202l 8] s5l 202 204 20| 2.7 9%| 92
18l »2i ,p0| 2020 77| 7.7 728 zoz| 2oz zo&| zoz| ,23| sp2
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[I. SURVEYING DATA



DISTANCE

LEFT EobE

RIGHT EOh

NOTE

[N

SO0
1000
2NH)
OO0

A0

A0

SO0
L0000
SO0
&HOXXD

200
00

00}

=00
000

-

g85z2.3

G0
10000
11000

100
120080
&0
L2000
S
1400710
GO0
150K
KD
16000
&R0
L7700
180700
150800

s
&0
OCKDMY
21000
T
2000
450
RO
=00
204000
D

M) WATERL EVEL

MO 2 WATERLEVEL
86 .. DEFAHAER
85 DERAHCER

MO 3L WATERI_EVEL

DRINAGE

BORRACE

[EEMS AU DEAE & SR

SE.5INTOR

SE L IRELTONG

FLbE STET G
86 ELLLTM
SHLDAETTH

S L OARE

LR INGGE

MARELE FACTORY

MO 4 . 5, WATERLEVEL

S6. TORSANT

SE .. FENGHAL AN NIESNE

SEMERESY KLERONS

SEMERECR) ELIDONG
aGFUTEH

RIVER FFUTH
FOTLWAY ERIDEE |

COMNCRETE ERIDGE

FLIFF BTATION

MO S WATERLEVIEL.

TITETIMERL




SECTION NO.

Ujp

STRAIT

scale

N

tkms




T -1

SUNGAT PRAI

CROSS SECTION AREA TABLE

STATION| DISTANCE [CROSS SECTION|WATER SURFACE MEAN.DEPTH FIGURE
NO. o | AREA | wioTH NO.
NO O 0 5 1 201 2.00 Pem oD GFoEA
1] 1,000 677 203 3.33 CH 1000
21 2000 446 163 2.74 oh 200
3| 3000 612 | 175 3.50 i
4| 4000 455 173 2.63 CHA.0
5] 5000 392 173 2.21 C H5000
6| 600 399 181 2.20 CH 6,0
71 700 398 115 3.46 CH 7,00
8| 800 403 134 1 3.01 | oyan
8322 BARRAGE | |
9| 900 349 109 3 20 13P§P/56/:Gé%6ma
100 10.00 560 107 ! 5.23 CH 1660
1] 11 376 . 106  3.55 | cnawm
120 1200 | 303 95  3.25 | ohew
“7a 1300 | 286 89, 3.21 | Cwmw
l4) a0 | 2131 67 3.18 PYRH
15| 1500 226 720 3.4 |7 thzme
161 16000 195 69 2.83 |7 i3m0
17! 17000 231 100 2.3 [BPS/5/56.F M
18] 18000 184 48 3.83 |7 Chia0
19| 19000 178 50 3.56 C H 2,300
20| 20,000 126 57 2. 21 Chi 3300




.

STATION

WATER SU RFACE

DISTANCE|CROSS SECTION MEAN DEP
o o | AREA | WOTH E(.mT)H HGU?\IE{)'
0.21| 21,000 160 5 1 3.14 [FPPSLIN
AR TERE it
i | R s e

NOTE : water surface width and cross section ared

are shown at the water fevel of RL*0.




SG. PRA] CROSS SECTION

Tien A4 -
C 0. s 40 ) 200 285,

N7

CaM t-as?y C-002>

VAN AV
B 1

¢-82/)

4.{4a+ora>

< pup heuse >

AP |
oL -i

(-;-_02 b

CH - LH 9.000



557> . LH _1 ‘UID

cH20000
(-3'33) P bt e —
SCLE  L=1200 NOTE 1.water surtace show RLO.0 .
D=1:200 _ ,
Z . Depth scunding waS US€INg roge .
2.others DATA OF SURVEY
TITLE MedE OF COLLECED E-;IELN—ZEJ na

FROJER FEFECNGUMAN FERTANIAN EERSEFHOU
BALIE FLLAL — SEREERAMNG FERST

KSUNGAT FERAT
LAYOUT FLANS EESP/S/S6/M1. , M2 M3
LONGITUDIML. SECTIONS JER/FG/7
CROBS SECTICNS
12.1984 - 5,1587 & 35,1953

FRANCANG M FEMCESAHA BRI TR M MANDIN FAGAN SERAT
FELAN AL TERVENT JR /S /PG LLE
LEIURAN(DIMENSTION) BUND
SITE SLRVEY
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' LE —
PEAL BARRAGE CHECK TABLE TAB

NAME COUMENT

TOTAL FACILITY There is the problem of operation.

The cause iz the adherence of rolling parts,

HOISTING EQUIFMENT 1. Adherence of rolling parts

2. No damags of the wier

GATE GUIDE 1.Fust condition

<. Attachment, condition to the concrete

GATE LEAF 1.Rust condition

{118kin plate - No.2,3,4 inside corroded
(2)Girder-Especially No.3,4 corroded
(3)Roller-lw.2,3,4 almost can not roll
(4)53eal - Damaged

(£)0thers - Damaged

r . N .

The present operation & objects are to maintain the h-

~yvdrauric pressure system and holisting equipment system,
The present condition carmot functicn at ordinary oper-

-ation,

Now we cannot find the damage of wire rope. But the st-

-mactural damage by rust s progressing.

You should check the gate everyday. Especially you must
check the wire rope and the supporting structure of ga-

~te leaf.

If you £ind the unusual condition on gates, yvou should

correswond Lo the situation,

—21




GATE COMPARISON TABLE

TABLE —

GATE NAME PRAl BARRAGE KERIAN BARRAGE KEDAH BARRAGE
DOUBLE LEAF FIXED FIXED
YP .
r & ROLLER GATES ROLLER GATES ROLLER GATES
CONPLETION .
) 198 | 1975 1970
YEAR
NUMBER N =dgates N = 5Sgates N =7 gates
of H=18rn H=20f H=20ft
GATES Vf-dSn W:dSn W =4 5ﬁ
MATERIALS STEEL STEEL STEEL
| RZPAIR gate NO.| | REFAIR ALL gotes yNO REPAIR
HISTORY (9.1934) {881 )
IN  RUST ND RUST | NO RUST
CONDITION
] \ i
e There are salinity defferences betwsen sites
f 3 gates.
IMPRESSION of & gat
We can not see any barnacles at KERIAN and
REDAH BARRAGE.
(It seems that the fact depends on the salinity.)

I T T AT L LT L




For i o ther understanding .

1. Desaription of Double Leaf (xte

Different Gate forms are as follow :-

Slide Form

Gate ——— Roller Form

l— Hinge Form

e, Gate Holst

Hoist System —t—-

Arly
oo eeed operation brid
atahie

Yotk abiliny

ihoim

very escnomnical

Vone ergagenont withn wir

-
[Headvantages

¥ need o T caraefinl for

= Cattarpillar
gate

Foller gate ——

Rinzg Seal gate

Fixed Foller Gate
Maltistage Roller Gate

Fixed Roller Gate
with Flap

Double Leaf Foller
Gate

hers

2 Drum same shaft

Wire rope winch

1 Drum 1 motor

{ wieE pgfr)

2 Drum 2 motors

Srindle
Haok

Hydraulis pressure

vantases of 1 dropn 1o motor -

e

< e Arrangement

wire rope under water

3 _The setting condition of the gate

Usually  the

pten]  strachire.

gate is under more strigent condition than

This iz because they are always subject to

N, - S

(r\ed" paae )

other type of

sunshine,



rain, dry znd wet, water, collapse of sand and rock. Refer to the figure
bzlow. For Gate painting, it is important to paint the gate at the

itable time.

4, Malntenance Plan

In general, when we use the gates for different objectives, we must
mwaintain  the facility at the same time. For that rurpose we must  check
the gate condition of the gates. Hence we need the maintenance plan.

For example, the plan has to include the rotation of checking staff,
checking.points and the methoed of checking. It is also very important to
report the result correctly the officer after checking

In this type of hoist system, wire rope maintenznce is very important.

A ,,J,.,,,__L . /‘:M
\ oy el it
\ \ /____»y;_ - “
"ﬂ'ft!" o '_"_{ 4
.'- Safine 9/ ™ ‘rf“*"“"“‘:'h-——--—-. _ - Q
) Free —
.-g::f_ (r,'rr{e,——_ .'_-'ITE‘H tml::

Dy .Sll.blf:r Moler . Drum . H /D s f
a4 —Eo- SEG— =y
p— M Ny
< ' r wire Rgpe& oo Leoof rr"w a j
= rd
\\// ’\/’/
] s \\

[ Drwiw Wirerape ® 2 Dy Z Motors

—DA



4. REFERENCE DATA



Qutiine of Mathematical Simulation Model

1. Basic equations
The basic equation of water flow in an open channel are an equation o
f motion O and equation of continuty & . With the down stream terminal

of a channel as origin, therefore, they are

LA o
where, g tgravity acceleration,

t o time,

V © flow velocity,

i . channel! slope,

h © water depth,

X I distance,

n . coefficient of roughness,

R hydraulic mean depth,

A vater flow section,

Q flow discharge,

q - latelal inflow discharge pér unit tength.



2.Difference equations

Center Difference Equation of Motion

-__1_. = n—2Vi +__|_. n—avzioz - n-EVEi-'E + n-?hi+1' n-!hi—! +
g 41t 2g 24X AKX
Zisy - Zi-y n? | n-2V; P oV + n-g\’i)/z_ . -
aX ¥ R 473 =0 @
sufix i ! distance
n time
nVi
n .,f.g l -
/:TT;T_I &§<S:::T\ n-t1hi+t
n-1 ///:f// —& ) ?T\\
At n-2Vi-2 n-2Vi n-2Vi+2
n-2 C{ C:/ N vy
i-2 i-1 i i+1 i-2

(i ! odd number )

@ . center of difference
x vater depth point

O : velocity point
Fig.l Grid System of Motion Equation



Center Difference Equatjon of Continuity

|
—_ +
1 (3V:

41

Wi + W3 ah = a-2h;
+
2 ) 4t
Az + A Ay + A
(=2 oy - (D,
2 2 - g =0 @
Palyd
nhi
n o
no1foTﬂ “\\\\\\\ nvtYi-t
\// al
n-1 —5 4? oy
n-2hi-2 a-zhi n-2hi«z
n'2 \\ ‘/ "-
i-2 i-1 i it} i-2
( i : even number )

Fig.2 Grid System of Continuty Equation



3. Basic data of computation

The following data required to computation the hydraulic behavior of
tidal flow
a. roughness coefficent
b. crosssectional area and water surface width
c. river bed elevation
d. tide, water surface stage-time relationship

e, discharge-time rerationship at upstream

f. tateral inflow

EXAMPLE NO.1:

Compuet ihe logtidunal profile and fluctuation of the channei with

following condition.

Diagram of channe! is as shown in Fig.3. "Taidal fluciuation at mesh

ne. 2. are as shown in Fig.d.

Table 1. gives the Tist of channel bed elevation. Table 2. gives the

list of channe! width,

RESULT

Longitudinal profile of Water stage are ploted as shown in Fig.5.

waler stage fluctuations at meshes no. 16, 34, 36, 46, BS.
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EXAMPLE NO.2:
Compuet the logtidunal profile and fluctuation of the channel when
the reverse flovw is privented at section of mesh no.35 between mesh

no.34 and mesh no.36. The conditions are the same as the example 1.
Diagram of channel is as shown in Fig.7.

RESULT
Longitudinal profile of Water stage are ploted as shown in Fig.8.
Water stage fluctuations at meshes no. 16, 34, 36, 46, 86. are ploted

as shown in Fig.9
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10 "FRAI RIVERS
20 BIFPRATL.A ’ .
S0 FRINT "UNSTEDY FLOW CALCULATION FROGRAM 10 Feb..l92498 "
40 DIM H(?O,E),V(?D,E),AD(?O),DD(?D),G?(?O},w0(150)
50 ¢
&0 GOSUE 480 ' sub data
70 GOSUR 400 ' sub initial
80 BGOSUR 1380 1’ sub print
a4 IF JO-25% THERN GOSUR 1570 ' sub lprint
?0  J8=1 : ID¥="open"
100 FOR J=38 TO J9
110 GOsSUE 710 ' boundg
120 GOSUR 250 1 ' area
IO BOSUR 10920 @ * discharge
140 FOR I=4 TO 10-2 STEF 2

150 X1=09{1)
160 BOSWE 1150 :'sub contin

170 MNEXT 1

180 IF QL2999 THEN 220

170 I=10 3 Xi=4H1

200 GO5UER 1150 r'sub contin

210 -

220 FOR I=3 TO I10-1 STEF 2

2IE0 GOSUR 1200 ' motion

240 NEXT I

280 Vi1, 2)=V(3,2

260 IF Q1<-999 THEN V(IO+1,2)=v(10-1,2

264 7 -

270 kxk¥%  gate operation Q... mesh no of gate  X¥kxxk
274

280 FO=19 1 WO=H{KO+1,2)+V(EO+L, 1) sWP=MH({FO-1,2)+Y (KO=-1,1)
281 TF HKO+1 2+ {0+, 1) THEEO=1 , 2)+V{FO-1,1) THEN 310
282 Z4%="open" )

2857 Z30% THEN FRINT " J="3:;J,724%,KW38,W7

284 LEZ0% AND JOFRE S THEN LPRINT Y J=130,724%, W8, W9
285 Z34=74%

A0 GOTO E3O0

F10

S20 v%HQ,2)=D t Zds="close"

z222 IF Z4%0520% THEN FRINT " J="3;J,24%,W8,We

24 IF Z4%<-25% AND JOX25  THEN LFRINT * J="3;J,Z24%,W8,Wy
D26 ZE9=74%

BT FEXRY end of gate opoersation FyEgd

g o
30 GOSUR 8750 @ sub shift

240 IF J3/J0-INT(JIZ/J0Q)<>0 THEN 370

IGO0 GOSUE 1380 :'sub print

Z60 [F JO=25 THEN GOSWE 1970 ::'sub lprint

IO NERT J

T2 TR R 1 N1 » S S o S — end Of MALn —— o e
290

400 gsubroutine initial water depth

410 WaA=W2-W1L

420 FDR I=2 TO 10 STER 2

0 Fl=(1/2-10)/(10/2-1)

A40 H(L 1) =Wi+WakF1-V(I,1)  PRINT HW{I,1),v(1,1)
450 PMEXT 1

460 RETURN @' ———— gnd of suph ——-—--



470

480 ‘subroutine data .
A0 INFUT "ecalculation case and comment Y34 .

SO0 IMPUT "output interval JO "3430

S0 FREGSTORE 1770

BA0 READ I0,K1,J7

550 J9=(J7-1)%K1

G40 FRINT "calculation case and comment "3i$

550 FRINT IO K1 J7 J7? "3 I10,.081,37,d9

G40 INFUT "roughness coefficient n= "1l

G700 G=%.8 : MIZ=NEN

80 READ TO, X0

ne2

Swa input chanmel condition dats

8o o Vii.18)... bottom elevation of channel, M{i,32)... top EL of bank
npe H{i—-1,1)... =ide slope of chamnel, H{i—-1.2)... bottlon wadkh of charnmel
290 FOR I=2 TO IQ STEF 2

GO0 READ V(T 1) VIT,2) H(I-1,1) H{I-1,2).07(1)

&HL0 FRINT V(I 1),V(I,2) H(I-1,1),H{I—-1,2),09(1)

H20 NEXT I

622 data input of tidal fluctuation

AEF0 FOR I=1 TGO J7 ¢ READ WO{I) ¢ WO(L)=WO(I)-1.42 1 PEXT I
&40 FOR TI=1 TO 37 FRINT WO(I); : MEXT I FRINT

AHEO T

b0 Wi=Wo (1)

&HF70 INFUT "input initial upstream water surface ="iW2

HBO IMFUT "input upstream discharge QL ="3;01

690 RETURN @ =—e—m e e e e e end of sub data ——————————=———— -
70

710 ' bound

TR0 F=INT{I/5L)+1 ¢ DE=WO{EAL ) =-WO (R} ¢ Fil=({J-Kldip-1)13 81

7E0 Wl=Wo (k) +D&%KFL )

740 " dounsteream boundary condition

=1y H{Z,L)=W1-V{2,1) sH{2,2)=H{2,1} ¢ Y0l,L)={Z,1)

F6HO T upstream boundary condition

TG IF QLx=9%9% THEMN 800

gl HOIO, 10 =Wo=-V{T0o, 1) sHOIO,ZimH(10, L)Y 3 V(TO+l, Listr(Io-1, 01
TG EOTO 810

B V{TO+1,80)=0 ¢ RDO(IO+1)=0

810 RETURM 1 - e e end of sub bound ———-————————————
g2a -

g0 7 shift
g40  FOR I=2 T4 10 SLTEF 2

gao Wi=H(1,1)+V (1,1}
8o IF WiAxY(1,2) THERN 830
870 EOTO 700

B850 PRIMNT USIHG " Moo= fE WEL = BEEHEE Top of Laak o= LB P31 W3, VT, 2)
890 FRIMT USING ° Depthes EbOH Boblom Bl oo BEROHEE 2 3HOT, 20 00T,

oo NEXT 1

910 FOR I=4 TO IO STEF 2 ¢ H(I.L)=H{I,2) : NEXT I

P20 FOR I=) TO IO+l STEF 2 : V(I,5)=Y(1,2) 1 NEXT I

230 RETURN 37— e i o e erd of sub shift —e—o—— e



40

So0

Bé

FT0

a0

90

1000
1010
1020
1030
10340
1050
10860
1070
1080
1084
L0900
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1194
1200
1210
1220
12320
1240
L2540
1224600
1270
1274
1280
1220
17700
L310)
1320

bt e

Lm0
1340
1350
13560

.

FRENE subrouwtine area LTEREE
FOR I=2 T0 10 STEF 2 _ .
D=H{I,1}) : B=H(I-1,2 :S=H({(I-1,1)
cross sectio area
AD(LY={R+SXD) %D
surface width
AD(I-1)=R+2%5%D
weted perimater
T=B+2450R{ 1+5K8)}¥D
hvdiranlic radius
QO(I)=RA0O{IY/T
NEXT I
QOCIO+-LI=L0(10)

]

*

RETURM & 7 e o e o end of sub area ——————m——em

+

¥xX%% subroutine discharge ¥kXi%
FOR I=3 TO 10 STER 2

QOCII=VITIL 1% AD(I-1)Y+A0(I+1)Y Y/2
MEXT I

RETURM 3 " ———— = end of sub dischargs e

¥%%% ¥ subroutint contin ¥¥%kEy
W= ( AO(TI+2)+00(1)k6+00¢I1-2) 1} /8
DLi=00(I+1)-Q0{I-1)
H{T,2)=H(I, 1)+ (X1-D1)¥TO/ (Xxb)

RETURNM 1 & e e e end of contin

FEEEX subroutint motion ¥X¥dk
GEO=GXTO
R4=({OO(I+L)+Q0O(I-1)3/2)"(48/3)
CORG= (OO(I+1)HFA0{TI-1)) /2
' ‘ R4ge=fR4™(4/3)
IF R4:-0 THEN 1280

FRINT USING " R4 weted perimater =¢ O mesh No.= ## R4=-§E8.4#":1,R4

STOF : END

LHO=RN2FABS(VY(I, 1))/ (2¥R4)
Gil=1/GO+U0
DE=( VY{I+2,0)8%M(I+2,1)-M{I-2,1)1%V{I-2,1)
DE=H{I+1,2)-H({I-1,2)
DA=V{I+1,1)-V(I-1,1)
33={4 1/60-U0 Y3V{I,1)
DE=G5~(D2+D3+D4) /X0
VT,2)=D3/6G1

RETURMN 1 @ e e e e e end of motion

Y/ (2%6)



1370

¥EFLX subroutint print kEEREE

1380

LEQO TS=TORT A EL00 .

L1400 PRINT @ PRINT USING "Jd= H#4#H time = HH## HE hHouwr "3J,T9

1410 FRINMT "MNMa. WEL - aH Y 2] DR m" i
1420 FRINT " W area R - ’

14730 I=2 1 WisH{I,1)+V(1,1)
1440 FRIMNT USING " 4H0E Hdbh . fRd D8 OBl b 40 R L e R e S O L L

#AEAE .
LQO(T)

B A 5T WE (T, 1) V(1,10 gV (Im1,4),80(I=1),09 (1) H(I=1,1) ,A0(I-L1) A0CT) |

1450 FOR =4 TO IO STER 2

L3460

WI=H(I,1)+V(I,1)

1470 FRINT USING " 4 4 30 S8 B8 8 3 b S0 3 B el S 0 b 8 kb

¥ dkibitat .
ZJEOIT)

BoOBH LB T WEL ML, ) VT, 1),V T-1,1,B00E-1),07¢1) H(I-1,1) A0(I=1) ,A0(1)

1480 NEXT 1

1490 IF Q1x=-979 THEM 1520

1500 PRINT USING " R A HHEEELEE " VTI0+1,1) 00T
Q1)

Lwl0 GOTO 15330 '

2O FRINT USING 7 it HHE BEHE S ViV (I0+1,1) .01
1530 FRINT “"coefficient of roughness n = "iN ,Z% 1 PRINT

1540 RETURRM @ 7 = e o e end of print ——-—-——ee———eeee—-—

S1B50

1560 Fand¥ subroutint lprint ¥¥EEE

1570 TH=TOXJ/ 2600

1580 LFRINT @ LPRIMT USING "J= it time = ##HH#.HH hour "5J,T9
1290 LPRINT "Mo. WEL H EH v G na m' 3
1600 LPRINT M kil area 398

L1610 T=3 3 WEsH(T,L)+V(E,1)
LE20  LPEINT USTNGS " B G, B30 St 0 0 i M SHBE L B3 3 i e
DAL B BRI s T WL H(T 1) VT L VI E 1) B0 (I=1) ,A9( 1) ,H{I-1,1) A0 (L1} ,AG(]

}LQ001)

14630 FOR I=4 TO IO STER 2

14540

BIEsH(L 14 (T, 1)

TLEO LERINT USTRG " fHEH 8, a0 400 340 400 iR 3R R B B B B0 DN
U RN LR ML s T W H T, 1) VT L) V(T =1, 1) RO (T-1) A9 (1) ,H{I~1,1),A0(I-1) ,A0(]

YLOO(T

aHdil MNEET 1

L&HT0

IF 015>-99%9 THEN 1700

14680 LPFRIMT USITNG Y R4 L RS L HS " aV(10+1 1), Q00
TO41) !
1690 GOTO 171

1700 LFRINT USING Y fhdb L I dRHHE L HH Y VOTORL L) , 0T
1710 LPRINT Y"epefficient of roughhness o = "j 2% ¢ LPFRINT

1720 RETURM @ @ ——mrere s e end of print -—-———————————————



1730 7 -

1740 1 ————— data-area --——- .
1730 DT,DX

1760 104k1,a7

1770 DATA 34, 60,48

1780 ¢ DT.DX

17920 DATA &0,1000

1800 * cross section data

1810 DATA —-4.75, 30.0, O, 295.0,
1820 DATA ~3.90, 30.0, 0, 302.0, 4.
1830 DATA —-4.20, 3I0.0, O, 205%.0,48.
i840 DATA -4.75, 2Z0.0, O, 192.0, 9.
185¢ bATA —-3.5%0, 30.0, 0, 1461.0,
1840 DATA ~3.30, 30.0, O, 184.0,
1870 DATA —-3.05, 30.0, O, 182.0,
1880 DATA -3.40, 30.0, 0, 1146.0, 3.C
1890 DaTA -3.25, Jo.0, 0, 104,0,17.0
19¢0 DATA —-3.22, 30.0, O, 143.0,24.9
1710 DATA -3.38, 30.0, O, 132.0,12.7
1920 DATA -5.35, 30.0, 0, 1404.40, ]
1930 DATA ~4.35, J0.0, O, 104.0, 0
1940 DATA -3.45, 30.0, 0, 125.0, & .
1230 DATA -3.89%, 30.0, O, 4.0, 0 i
12460 DATA -4.35, 30.0, 0O, 94.0,17.35

1265 DATA —-4.02, J0.0, 0, 100,00, 4]

o
[1]

‘Mo.2

SO0 o0r

Q

‘Mo.18(No.-34)

‘No.26({No.50)

1970 DATA ~2.70, 30.0, 0O, 11&6.0,18.1 :'No.36 (No.&b)
1980 ° fluctuation data {sprimng tide 25-26 okt,1983)

1990 DATA 2.7, 2.8, 2.6, 2.3, 1.7, 1.2, 0.7, 0.5, 0.5, 0.8, 1.4,
2000 DATH 2.4, 2.9, 2.3, 2.0, 1.6, 1.1, 0.6, 0.4, 0.5, 0.8, 1.4,
2010 DATA 2.6, 2.8, 2.8, 2.5, 2.0, 1.5, 0.9, 0.5, 0.4, 0.5, 0.9,
2020 DATA 2.1, 2.4, 2.4, 2.2, 1.9, 1.4, 0.9, 0.6, 0.5, 0.7, 1.1,
20370 "1 e end of data area —————
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ANNEX I
PRAT BARRAGE GATE OPERATION STUDRY

Application For Experts

Background Information

The Sg. Prai river basin is situated in the central part of Seberang
Prai, in the state of Pulau Pinang. The Sg. Prai originates from the
confluence of the Sg. Kulim, Sg. Jarak and Sg. Kerah, and flows south-
westerly into the Straits of Malacca. The Sg. Prai/Sg. Kulim basin has
a total catchment area of 895 sq. km of which the Sg. Prai with a
length of 18 km contributes some 410 sq. km. The topography is
generally flat and lowers west-ward from the foothills to the Straits
with a mean gradient of about 1:4,000. The climate is tropical with
mean temperatures of about 27 C and mean annual rainfall of approxi-
mately 2,320 mm. : '

The flood discharge of the river is 570 cumecs (cubic metres per
second) with a mean of 14 cumecs and the dry weather -flow idis 5.7
cumecs. The middle and lower reaches of the river are tidal, and with
the estimated tidal flow at 570 cumecs during spring tide and 200
cumecs during neap tide, there is frequent inundation of the riverine
areas during high tide.

A proposal to drain and reclaim the tidal swamp area was formulated
under the First Malaysia Plan. Under the propesal, a tidal barrage
was to be constructed to permit the reclamation of 670 ha of | tidal
swamp along the Sg. Prai while improving the drainage of 1,900 ha of
padi land and 520 ha of coconut, Fresh water was to be impounded
upstream of the barrage for industrial water supply. At the same.
time, the barrage would incorporate a permanent bridge to replace the
existing pontoon bridge.

In 1968, under the technical assistance of the Japan Overseas Techni-
.cal Cooperation Agency, the detailed design of the proposed Prai
Barrage was completed., The barrage was located some 8 km from the
river estuary and its primary functien was to prevent ingression of
saline water and to maintain the water upstream at a controlled level
through manipulation of the gates (four numbers<«of 13.7 metres wide

double stage roller gates). The barrage structure was completed in
1981.

Over the last few years, the State Drainage and Irrigation Department
have made attempts to formulate gate operation procedures so as to
achieve the primary function of maintaining a controlled water Ilevel
upstream. Due to a lack of expertise to compute the complex hydraulic
analysis, these attempts were on a trial and error basis and have not
been sucessful to date. In fact, attempts to close the gates have
only resulted in aggravating the tide levels in the downstream reach
of the river, causing inundation in lowlying areas.



Owing to the intensive land use in recent years, the damage potential
is increasing, and consequently, the residents in these areas have
objected strongly to further trial and error attempts at formulating
the gate operation procedures, There is thus a need to formulate such
procedures through the use of mathematical modelling of the river
behaviour. Both the State and Federal Drainage and Irrigation Depart-
ment do not have the necessary expertise to carry out this task and
assistance is now sought under the Colombo Plan for technical
assistance and expertise to carry out a study of the Prai Barrage gate
operation and to formulate gate operation procedures.

Study Ohjectives

The objectives of the study are :

1. To analyze the unsteady flow hydraulics of the Sg. Prai within its
tidal reaches using mathematical modelling approach.

2, To formulate gate operation procedures for the Prai Barrage so as
to minimise flooding both upstream and downstream, while main-
taining a controlled water level upstream, taking into considera-
tion drainage and irrigation requirements of affected agricultural
land. . '

3. To propose other countermeasures as are necessary, to mitigate
flooding of lowlying areas.

Study Team

The study team shall comprise four experts in the following fields :

1. A Senior Drainage and Irrigation Engineer who shall also act as
the team leader. e shall lead the team in the formulation of the
gate operation procedures, and provide the expert input on
drainage and irrigation considerations. He should have at least
fifteen years experience in reclamation projects in tidal areas.
Total input required is 6.5 manmonths.

2. A lydrologist who shall he responsihle for the hydrological analy-

sis  of the river basin., e should have at least ten yoears c¢x-
perience in work of a similar nature. Total input required is 5.0
manmonths.

3. A Mechanical Engineer who shall provide the expert input on mecha-
nical considerations especially with regards to the gate opera-
tion. He should have at least ten years experience in the mecha-

nical aspects of tidal barrages. Total input required is 6.0
manmonths., -

4. A Hydraulic Engineer who shall provide the expert input on the
hydraulic analysis of unsteady flow in the Sg. Prai using mathema-

-



tical modelling techniques. He should have at least ten years
experience in unsteady flow analysis in rivers. Total input
required is 6.5 manmonths.

Duration Cf Study

The study shall commence in mid May, 1987, when the study team shall
make a first visit to the project area td assess the present
situation, identify the problems and formulate an observation and
data collection programme. Data collection will be carried out with
the assistance of Drainage and Irrigation Department staff over the
following four months. For this programme, assistance is sought from

the Government of Japan for the provision of three sets of automatic
water level recorders.

On completion of the data collection programme, the study team will
return to Malaysia to carry out the hydraulic analysis and formulate
the gate operation procedures. The detailed study programme is given
in Annex II.

Request for Technical Equipment under the
Technical Cooperation Programme

An  important pre-requisite to the successful analysis of the river
hydraulics is the data collection programme, with particular emphasis
on the fluctuating water levels in the tidal reaches of the Sg. Prai.
A total of three sets of automatic water level recorders will be
necessary to permit the effective capturing of this information.
Assistance is sought from the Government of Japan to provide ' these
equipment under the technical cooperation programme,



ANNEX 11

Study Programme

' 1987 .
Month @ May Jun Jul Aup Sep .Oct Nov Dec Jan Feb Mar
Expert
Senior Drainage and XXXK XXXXXXXXXXXK XX LXXLXXKK
Irrigation Engineer/.
Team Leader
Hydrologist AAKK XXXXAXXAX XXARKXKK
Mechanical Engineer Xxxx ‘ XAKXXXXXXXAXXLXXXXXXX
Hydraulic Engineer XXXX XXXXXXXXXXXXXXXXANXKX K
Data Collection AXXARXXXXXXXXXX XX

Programme
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