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Garang River

River Cross Sections

The typidai cross scctions of Garang River aré shown in the following figures.
River Flow Capé_a’city |

The ﬂow capa01ty of channcl was obtamed based on the water level profile under

| . several dtscharges 'I'he calculatlon was done for the dlscha.rge of 300 m’/s, 500 m s,

__700 m3/s 900 m3/s 1 ,000 m3/s Ry 200 m3/s And, the water flow proﬁies and the chart

" of the ﬂow capac:ty are shown in the followmg sheets
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SECTION WF-125 (Distance: 6524 m from River Mouth)
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SECTION WF-145 {Dlstance; 7626 m from River Mouth)
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SECTION WF-155 (Distance: 8053 m from River Mouth)
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GARANG RIVER FLOW ?APACH‘!‘ CALCULATION {NON-UMIFORM STEADY FLOW .
CASEND.] -
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. "BTOE04
CU1a7E02

TLI4EG3 -
6.75E.04 -

S5.58E.04

298604
. 6,546.04
X ULO9E03
160603
L8403
LU145603
179803
- LI0E03
122603 |

16903

"' 1.54E03

+.1112.03

s T3

18304 13533
22743 15081
29661  17.222
330,14 18117
26315 . 16.222
179.01 - 13379
10626 10308

280,52 16.749 -

36048 18,936
154.11 12.414
. 160.38 12664

330.34 . 18175

S 25934 7 16104
| 349.45 18694

30235 . 174
19214 7 13.861
183,86 12.56

101,93 10.0%%

206.07 14355

. 338,13 18,3288
~ 50369 . 22576

61223 - 24743 .

36007 . 18976

363,14 ' | 19.056
44037 20999
556,67 . 23594

52336 22875
46546 21575

4689 . 21634 -

33663 . 18348
130743 1753
. 26159 .. 16.174

54031 . 23.245

43767 . 7082

301.15 - 17.354

487.77 22085

50302 .. 22428
7523.17 - 22.873
47619 L2182z

4827 . 297

t31404 . f7.724
43312 | 20812
42846 . 20.699
. 38857

.25322 .. 15913

" 439,47 . 20964

40518 © ;20129
39246 . 19.811

. 33267 18239 .

0136 . 1736
©.-327.65 ... 18.201
TU15221. 2012338
1225102 15004
28605 . 18913
| 199.64 -14.13

164.76 . 1283

TAUO
573,49
. 549,36
504,02
524.81°
*. 559,02
58383 |
60500
50283 - .
BIEET
7i0.62
45164
°319.7
| 16871
13177 -
8723
Can 0
L /30347 742
15683 .. 12523

8942 ' 9,456

CUU18L22 12,897

C 13944 ¢ 11809
198 14071

35226 18,768
40842
S 30792 11548
199,75 14133
. 13084 11438
38125 ::19.5%6
47343 21758
; +166,03 ...'12.885
‘18875 .. 12.874

33375 18269
40035 20009

.+328.81 - . 718133

"25791 - 16059

2134 1as08
L 12162 © 111,008 -

.230.07. . 715,168
(42887 . .20709

J1238 - 2669

85952 729318
Cias3a 21293
80745

443,82 .0 21067
61338 - 24767
759,74 . 21.563
L 21019

607.68 24.651 .

TU.1138 10668 -

24423 15628 .

L 28416

S,
Wﬁ.\”g

.



Wr.151
WF.152
WF.153
WF-154
WF-155
WF.156
WF-157
W58
WF159
WF-1560
Wr-161
WF.E62
. WR163
. WF-164
WF-165
WF 166

AT

Wr-168
Wr.169

C . WREI0

el

Whi72

WF.173
WF.174
WF175
© WFR176
CWRL77
Wr17s

. WRiTe

CASE NO.4

D.NAME
WF.100
WE.101
WE-102
JWF-103
T WF104
WF.105
TWF.106
WF.107
WE-108
. WF-109

WELID

SR
WE112
WF.113

W14
W15
WF.116

W17

WEL13
“WE119

CWRlZD

Wr.121

" WR122

- W23
WE-124

. WE-125

| WF.126
" WE127
w123
WF.129
WF130
WF.131

D W13z
WE133
WEi134
TWE135
W.136
Wr.i37
WF.138

Wr.139 -

WF-140
WE-E41
CWF.142

144
WE-145
ML
TWE147

WFids -

WF.150

WF.151 -

- WF152

WE153 -

WF.154
WF.185
WF.156

. WELS?
WEL59

WE.160
W61
WE-162
WF:163

WE:164,
W65

11.415
11,452
11,586
11.681
11,783
15546
11.748
11.949
11.831
11885
11,904
12.005
12.078
12.329

-12.302

12,285
12.364

12.55
12,413
i2.526

12.596

12.712
12.791
12,825
13.013
12971
12.935

13.09
13.152

--9.03

) 9429

252
252.5
2876
Nz
3584
2233
2571
327.2
246.6
240.7
230.5
236.7
237.2
3248
285.4
269.3
274.4
3641
255.7
273.2

276
307.2
7
304.8

. o4gaa

369.4
3i5.1
4i4.4

a3

2912

4541
3_3372

4.482
4,336

4124
3.265
4.548
4,541
3.546
4313
4.351
4.522
4.794
4991
4,002
3.461

3813
- 4,404

36717
4.453
4146
4,392

. 3.885
4.035

3,604
4,226
4.744

5.052.

2.33
414

3.943
3.952
3.948

. AbTS -
LA -
4286

a3a
T
- 5245
- 5124

5.43
5.299

4,826 .

4.536
4,295

Lo laa2
L2452
..3.738

4314
398

4128
A0,
L a7
4389

4.029

3,789

3952

B 2.-733 :
37

4.195

3684
ESICE

4,155

45312
‘4839 -
2968
S 4304 -
4972,
" 5203
322
.. 4983
4,39
- 5578
4985 .
Ss213
5402
“4,835

5.52
4.478

336
. 14985
5,101
: 3.676
4723
4679 -
LT
:'5.338
LB
4519
1 TR
4053
- 4g24

4847 -
14429
AT
LoAL2A
4307 .
oL 3687
i AB13
8352
L8723
S-S

ERVEX!

59.5
67.1
6L.7
94.8
156.1
65,7
1147
2514
96,3

15,7
58,3
69,1
188.7
1733
92,6
7.3

103

- 1502

199.6

2961, .

148.6

86.9 .

74.6

1502
1053

11947
172 -

131.8

1755

%3

2,778
2,772
2.434
2.207
1952
3.135
2723

2,14
2.839
2,908
3,038

297
2,952
2091
2.444

2.551 -

L.922
2,137
2.562
2,536
2279
2.203

- 2.296

1.507
1.895
2214
1.689
£.581

eI
* 3013

2,926
2.816
2,91t
3.041

3.081.

TUZ51e

2426,
o h842

- 0035 .
L 0035.

- 0035
. 0035 .
0 0035
< 0035
- .0.035

- 0,035

S 0035 .
.- 0035
-+ 0,035
;- 0035
00035

- 0035
. 0035
0038

. 04035

70035
- 0.035
0035 -

0035

0035
. 0035 -

0035 . .
. 0,035
. 0,035 -

: 0.035

. -0.035 ..
- 0035

.- 0035

© . 0.035
- 0.035

: - 0.035
,..0035 -
;0035 - i

0035
0035 -
o og3s L
[-0035

., 0035

.0 0035
0035

0035

0.035 . 700
0,035 100
0.035 700
0.035 700
0,035 700
0,035 700
0.035 Joo
0.03% 700

0.035 700 -

0,035 00
0.035 700
0.035 - 700
0035 - 700
0,035 100
0.035 700
0.035 - 700
0,035 700

0.035 700 -

0.035 Joo

- . 0035 700
- 0035 . - 700
0035 - . 700

0.035 © 700
0.035 700
0.035 700
0.035 700

0.035 mne :

0.035. 700

0.035 700

0035
0035
0035 -
0035 .
0.035 .
0.035.
0035 .
0.035

0.035

0035 .-
0.035

0.035

0.035

0.035
0.035

0035 -
0.035
0,035 .
0.035
0.035 -
0,035 .
0.035

0.035

0,035

0.035

0.035
0.035
0.035
0.035
0.035
0.035

0035
0035 .-
0035

0.035
0. 035

2125
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334
26.5

419601
4,25e.01
351E.01
3.47€.01
3.45E:01
4.70E.01
408801
3.63€.01
437601
445801
4.56E.01
4.33E:01
4.22e91
3.34E01
4.20€.01
4,25E401
3,88€-0L
3.20E0L

- 4.14E.01

402601
387601
3.63€01
3.50£.01
3.86E01
2.34E.01
2.78e01

315601

3.536-01

23201

- FROUD
TJOIE-01

4.85E.01
4.70E-01

- 4.53E01 -

4,61€.01
4.65€.01
4.75£:01

4.83E01 -
©-1,38E-03
T R06E-03

4,39€.01
5.35€:01

. B,146.01

4.05€.01
3.36E:01

2.40E.01"
- 216601

. L76E01 -

1.72E-01-
. BO4E01
2 .50E-04

2.90E.01

- 214601

L77E01
2.42E.01

* 2.24E.01

267601

297E01

3.56E-01

4.00€01°
349EDL
. 5,66E-04

2.73E-01

217601 -

5.14E-01
4,45E-01
271E01

“2.76E01L -
": 402601 .
362601
4.00E01 ..
3.77E0L
3.23E01
272601

2.03E-01

"2.93e01 .
4.05E01-
- 515601
5.58E-01 .

4,59E.01

5,38E-01 -

4,05E.01

. 456601
5.27E-01.
-5.13E-01
4.34E.01 ..

4.41E.01
3.66E-01
3.81£:01

3.E6E01 -
“-5.04E01
B,24£.01
386EH1
A5TEOL -
4.71E0L -

4.86E.01

. 463E01 -
- 444801
3.32E01 -
© A39E.01
449601 -
- 407E01
‘333601 ;

4.38E-01

- 4,24E01
- 404E01
©..3.89E.01 -
“370E01
AI9E0]
239601 -~

2,82£01

" 324601
405601

1.28E.03
1.33E.03
8,72E-04
9.02€-04
9.65E:04
1.60E-03
L21E03
1.04£.03
L41£.03
1.45£.03
1.51€.03

1.34E.03

1.25€.03

8.43E-04 .

1.40E-03
1.39€.03

L10E:03 -

1.98E.04
1.25E.03
L21E-03
E10E.03
1.O4E.03
9.26E-04
LITE03

4.07E-04 -

5.52E-04
6.93E-04
L13E-03
385604

3

4.13E.03
L79E-03
1.68E-93
L56E03

- LBOE-03

159603
167603
1.686:03

1.826-03
1.14€.03

. 7.70E.04

3.98E.04
3.31E.04
2,25€.04

‘2.19E:04

2.70E-03
3.54E£-04

©2.32E.04

4.45£.04

S 3.75E04

539€.04

6.64E04 .

9,30£.04
Ln£02
9.37¢£-04

342604

- 2.56E.02
1.52€.03 .
6,11£-04

6.56E-04
1,25£.03
9.73E.04
1.24E-03

" L1703

7.81E.04
5.38E-04
2.92E.04
6,590E-04

- 1,21E-03

1.85E.03
2,16E.03
L7IE03
2,03E-03
1.20£-03
1.40£-03
1.95€-03
1.82£.03
1.32£.02
1.38£.03
9,10€-04
9,51£-04
1.076.03
1.79€.02

126£.03
L16E03

1.50£03
1.59£.03
1.66£.03

"147E.03

1.33£.03

(1.98E.04

1.53E.03
1.52E-03
1.18£.03

‘8.45€.04

1.36E.03

- 1.31E-03

L:16E03
113603

“1.01E-03

1.36E.03
411604
‘5,46E.04
7.04E.04

“1.54E:03

561.8
565,67
418,67
364,66
308.69
711,94
§37.39
360.41
594.45
621,35
669.83
628,06

. 612,04

330.49
474.22
519,28
476.48
287.47
546,76
490.68
471.45
396,52
366,03
41287

168.7
256.49
34206
25832
178.66

TAUQ

T 117806

690.02
650.23
- 602,51

| 679.05

701.29

759,17 -

638,72
937,97
936,99
574.38
409,82
206,58
156,74

'100.11

51.87
-379.15

180.26
129,57

28.1)
170.83

- 158165
coam

261.33

. 400.21

A77.22
348,05
219.06
152,15
476,98

- 514,87

179.64

- 175,69
461.18

400,19
447,92
357.16
317.99

23918

“138.6
252.6
509.69
907.11
1101 45
639,93
993,09
-516.55

L 77892
- 952,97

930,32
648,39

- 652,99

49227
417.14

3536
871,756
627.52
416.37
632,05

- 73055
- 805,24
L7024

73102

353.3
523,73

1 603.74

556.74

- 32174
164511

570,11

" 45654
426,08

493,03
- 1858

" 286,37

3949

31165

10.006

23.702
23.784
20.451
19.096

17.57
26,682
23.182
18.984
24.381
24,927

T 25.881

25061
24.739
18.179
21,777

22,79

21,828

16,955
23.383

. 22151
- 2L713
19,913

19,132
20,318
12,988
16.015
18.522
16.072

1 113.366

.U .
34.323

¢ 26.258

255

© 24.546
' 25.239

26.059
26,484
27.553

. 25272
- 30,626 -

3061

23966
20,244 -

14.373
12.52

9,59

D 19472

13.426
11383

- 8,905

113.07

T 12315

14585 -
16.166 -
20.005
21.845

18,656

14,801

12335
2184
23.976

13.403

-13.255

21.475

‘20,005
" 21.164

18.899
17.832

15,464
w1173

15.893
22,576
s
33.188

- 23.236

31513
22,728
271,909 .

- 3087

30501
25.463
25.554
22.187
20,424
18.804
29.525

25.05

.. 20.405

26.307
27.029 -
28.377
27.753

27,037

1879 -
22,885
24571

- 23.595

17,937
25,399
23.877
23,333

L 21367

20.641
22.204

13631

'16.923

o 19872

17.823
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CASE NO,5
NGO DNAME
1 WRIGo
2 welol
3 WRloz
4 w103
5 WR104
6 WR105
7 WRi08
2 WR107
9 . WrRlog
10 w09
11 WRlle
12 WRlll
13 - wRlLI2
14 wR3
15 ' WRli4
16 W15
17 WRlle
18 W17
19 WS
20 W19

21 W20
2 wel
723 - Wz
24 - W23
25 Weloe
% WR25
27 WR2e
28 - Wrazv
2% Wri2s
3 WRi2e
31 W30
2 WRisl
33 -Wrla2
34 w33
35 W34
B W3S
7 w3
38 W37
33 wrsg
0w
41 WR140
42 WL
43 W42
44 WRI43
45 WA
46 -WR145
47 W46
48 W47
49 WEL48
50 WE.l4g
51 - WR1S0 -
52 W51
52 LWR152
54 Wr153
55 WE154
5 W55
57 . WF156
58 . WE.157
59 - Wr158
60  WE159
Bl . WR160
62 WRlsl
63 Wh162
54 . WR163
55 ' WRl64

BB W85
61 W166
68 . W67
69 . WF168
0 WR169
7 WR170
72 WRilL
73 WRirz
74 WRIT3
75 WFEL74
% WRLTS
7T W7
7B WRLTT -
7% W78
80 w179

cassnos
DNAME
WF.100
WF-101
WF.102
WF-103
WE.104
WE.105
WF.105
WF-107
WF-108

10 W09
11 - WRlt0
12 - Wil
13 Wrli2
4 Weila
15 Whitd
1% WRILS
17 WLLe

18 WRlLT
19 Weles
20 Well9
21 W20
2 w2l
23 welz

14,146

11.84

" 11801

11.826

. 5338

682.8

657,1
687.6

5275

416
385.4
459.1
576.6
657.9

. 4338
.. 3504
CBIL5
" 6929
3975
416 - -

407.7

4723 -
464.8
- 3356 ¢
6935 -
- 536.8

3676
2645

2318

i76.2

203

S 3543
368

3546
33%.5

3387 T4,
. 3138
13395
- 2749
- 2691
S3551
to4148 0 -
. 5995
L7089

964.2 .
- 5645
- 7586
- 8334
. 9458 -
7419 -

7713

5.508

162
4.121
4,145

4.136.

4,25

4.555

4417

A.805

4.949
4,826
5.475
6.358
5703

' 5616

5.12
4.854
4619

© 1366

R.562

© 3967

4.651
4.184
4.418
4,349
4.322
4,653

4,18

- 3.926

4.165
4.799
1875
4,031
3.059
~2.37

434

3,787
3.203
4,287
4,857
5189
4,163

- 4,453 .
© 5.182. .

5426

.-+ 3.232
5386

- ., 4,845
. 5.958

- 5.18%
'5.397.

5.269

1 T
.-.5.837

4.65%

3409 .-

s.207

5387 .
- 3742
14931

- 5153

S6ll
5933

4782
ST

..6.081 .

C500% -
'1.266 -
~2.728

4113
5.161

- 4.585
- 4857

Llzes
92.7 .

2768

112.8

1103

109.7

3476
121.2

65.6

‘824 -

110.2

s

93.2
201
136.4
185.5

2707
1807 -

5.3
85.2
195.6
116.7

12147
748,1

161.1
15

9.7 -

- 8439
3527

1686

2328 ..

1.458
2.428

2477 .
2139 .
2173 -

1 456
1,882
2.748
388
4,248

2685

3.965
2,765

i 3619

3.902
3.895

3169 -

3.162

282 -

2.17%
s

C3137

2.401
3.245
3332

3,537 .

3.458
2.268
2,645

" 7948
2,923

3054

2,508

2.566
2503

165 -
2,118 -
2531

1913
1733

3357
3.261

3.384 -

3.534

3543 -

3.824

i 3535

4,365

445 ¢
338
2893 -
2,002
1.693

1.32

1245
2126 -

144 -
1.269 .
C1e17 v
. 155

‘0,035

0.035

0.035
0,035
0.035
0.035
0.035
9,035
0.035
0.035
0.035
0,035

0,035 -
- 0.035

0.035
0,035

© 0.035
- 0.035

0.035

. 0035 -
-~ 0,035
© 0035

0,035
0.035

0035
- 0035

0.035
0.035
0.035
0.035
0.035
0,035

0035
0.035 -
0035
- 0035

$.035,

0.035

0.035

- 0.035

0.035
0.035
0.035
0.035
0.035

- 0,035
T 0038 -
T 0035
- 0.035
0025

0.035

0035
0035 -
0035 -

© 0,035

S0.035

T 0035

0.035

0.035 -
0035

© 0.035
- 0,035

0.035

" 0.035

0.035
0,035
0.035

0.035 . -

0.035
0.035

0.035

0.035
0.035
0.035
0.035

- .0.035
- 0,035

0.035
0.035

- 9,036

0.035

- 0.035 :

0.035

0035 7
0.035 -
0,035

0.035%

‘0.035

0.035

C0035
0.035 °

0.035

- 0035

0435

~0.035

0.035
0.035

0035 -
0035 . -
0.035

0035

- 0,035

0.035

" 0.035

1010

300

inio
E01Q
1gLQ
1019
1010
1010
1016
1010
1010
1010
1010
1010
1010
1010
1010

1010 -

1910
1010
1010
1010
010

1010
-loio -

1014
1010
1010
)

1010
1010 -

1010
1010
lo1o

1018
1010 -
1010 -
- 1010
- 1010

1010
1010
1010
1010
1010

-1010
. 1010 -
1010
‘1010 -
1010
1010 -
1010 .-
1010 |
010
.. 1010
1010 -
L1000
- 1010
- 1010
1010°

1010
1010

L1010

1010
1010
1010

- 1010
1010 -

1010

. 1010

1610
1610

1010

1010
1010

S 1010 - -t

1010
1010

1010
- 1010

1010
1010

2-1-26

58

228601

FROUD
6,92E-01
4.97€01
4.80E-01
4.64E01
4 THEOL

479808

4.90E.01
5.01E01
4.56E-01

_ 5.62E01

540601
4.21E-01
3.49E.01

247501

2.20€:01
1.78€.01
1.73€.01
S.39€-01

2.95£.01 *
2.16€.01 -

177601

 2.40E-01

2.23E.01

2.65E-01

2.94E01
3.6CE-01
4.05£-01

. 35501

2.74E-01

- 221608
543E01
L A59E0)
27560t
28001
T 411E0L
© 372601
407E01

3.82E01

©335601 ¢
C273E01

2.04E0]

-1 295601
“416E01
6.36E.01-
5.83E01
<7 477601
‘5.56E.01
74.14E.01
- 474801
. BATEOL
7 B.36E.01-
4.41E:01°
448601
- 3.73E01
| 3.68£.01
- 3.76E.01
* 520E.01
“ 432801
397201
L A67E01
484601 -
" SD0E01
477661
“4,54E01°
U331E.01
TA50E0] ¢
. 461E01
- 4.16E.01 *
339801
. 4.49E.01
A34E01
412601
S+ 398601
T 3.79E01
4.35E.01
TU2ALE0
| 2.84E01 "
‘328601
- 434E01

229801

2, 41E 13
2.26£.01

3.58E-04

IE
3.92£.03

"1.85E.03
- LI2E.03

1.61£.03
1.67€.03
1.66£.03
L76E.03

LT9E3
147603

228603
1.98E-03

122603
'8,19E-04

4.11€.04

338604

224604

215604
3.14E.03 -

7.65E.04
3.53E.04

225804

4.29E.04

T 3.65L.04

5.176-04
638804
9.308.04
1.25¢£.03
9.57E-04

561504
BAEE04
T28JE03

1.56€03

‘6.24E04
“6.69E-04
:L2BE0F
102603

127603
- 372,48
- 24899

1L19£02

‘831E-04
" B.30E-04
T 2.89E04
- 6.48E-04

1.26E-03

- 1.99€.03
2.326.03
- LBSE03
- 215803
124603
T L48E-03
- 2.086:03
*1.96E:03
~ 1.34€.03

L.40£.03

~9.27E.04
9.73E.04
113603
-~ 1,87E.03
'1,28E-03

1.22E03

~1.54E.03

1.66E:03

“1.74E-03
. 1.54E.03
1.36£:03
T7.82604
1.60£.03

~1.58£.03

1.21£.03

‘BESELA -
Tai£03 -

137603

‘119603
117803
105603
“L4TE03

4,14€.04

945604

1.106.04

L7903
C34TE04

€

B00E03
218603
< 1986.03
©, 18303

191E.02
191€.03

L2003

297E.03

L L69E03,
- 2,706.03
-2,36E.03

1.38€.03

U9.21E04
2 AAZED4

357604
230604
~ 2,16E.04

4.04E.03

o AOAE08
- 362E04
L 221E.04
42105
161604

133.13

TAU-O

C 121322

747.84
700.09
651,88

| 69409

Jd0.6
1617

© 840,57

L
1062.88

. 106364

632,67
457.85
226,12
. 169.46

- 106,64

97,15
42012
191.97

T 1374
102.47
176.04
i57.66

220.3

© 27022

423.89
511.69

n. 3683
o 228.89
- 162.77

52775
626,57
187.06

" 18E61

49189

©433.95

4726

252,07
147.09

26424
- 55088
101117

"123285

13.897

e

£39.954
“30.305

29.044
27.964
28.908

3013

©o3lees
28,594 -

36,517

RN TR
23453 -

16.235
13.936

10947
10394
22.392 -

14,662

-12.366

10.575

13,75 -

13.099

HANT

HANT




WF.123
WF-124
WF-125
WF.126
WF.127
Wr.128
WF.129
WF.120
w131
Wr.132
WF.133
w134
WF.135

. WF136

WF.137
W 138
WF.139
WF.140
Wr-141
WF-142
WF.143
WF.144
WF.145
WF.145
WE.147
WF-148
Wr.149
WF.150
Wr.151
WF.152
WF-153
Wr.154
WF.155
WF:156
WF-157
WF-158
Wr.159
WF.160
WE.161
WE.162
WE-163
W 164
WF.165

WF.166

WF-167
WF.168
WF-169

TWE170

YF-171
WF.172
WF.173

Wr.174 -

w175
Wr.176
WF.177
Wr.178

WF.179

655.5
593.4
462.1
426.3
513.3

648
739.1
4765
3842
762.5
791.4
442.7
4587
458.4
535.2
509,2
557.9
7709

§05
406.6
285.6
2557
a18.7
2784

30L6

2812

280.7
3542
355.2
396.1
454.2
521.6
2976
356.7
471.1
345.9
3366
3133
321
213

S 4335

3g2.2
383.8
537.2
3549
3873

391

449.9

| 4269

688.8

5352

4439
587.6

656.6

4,832
4,781
5,048
4,407
4,133

4.49
5.194
1,837
4,271

315
2,827
4,122
4.561
3.945
3339
4,492
5,364
5.7136
4,467
4.684

. 5499

5758
3.249
5.49

. ara
6391

. 5.682

5,69
5.435

6341

4,943
3487

" 555

3,348

" 5263
- 5,097

5.49

" . 6.045

5,435

- 5204

3.565

43

538
4168
5.367
4304
5,321

- 4,667

3.797
5.128
6,161
6.615
1.316
6.543

1212
£20

135.5
1247
130.3
133.6
522.4

206
169.5
241.7
126.2
2134

98.9

218
1226
2858
1343
1308
307.5

94.8
117.3
2%0.8

1383 °
143.9

1742
124.2

0.035 1200
0.035 1200
0,035 1200
0,035 1200
0.035 1200
0.035 1200
0.035 1200
0.035 1200
0035 1200
0.035 1200
0.035 1204
0.035 1200
0,035 1200
0.035 1200
0.035 1200
0.035 1200
0,035 1200
0.035 1200 -

. 0035 1200
0035 1200
0.035 1200

© 9035 1200

© 0035 . 1200
©.035 1200
0.035 1260
0.035 1200
0.035 1200
0.035 1200
0.035 1200

: 0.035 1200
0.035 1200

. 0.035 1200

0035 1200
0035 . 1200

0,035 1200
6.035 1200
0.035 1200
0.035 . .1200
0.035 1200
0,035 1200
0,035 1200
0.035 1200

- 0,035 1200
0.035 1200 -

" 0.035 1200
0,035 1200
0.035 1200
0.035 1200
0.035 1200

0035 . 1200
0.035 1200

. '0035 1200

10,035 1200

. 0035 . 1200

S 0035 - 1200
0.035 1200

0.035 1200

2-1-27

2.66E.0]
2.956.01
3.69E.01
4.28E.01
367C0)
2,9E01
2.28E-01
5.94E.01
4.83£.01
2.83E:01
2.88£.01
427601
3901
4.21£:01
3.92E.01
3.55£.01
277E01
2.08E01
3.00E.01

© 4326£.01

8.72E-01
6.25E.01
5,08E01
5.88E-01
431E-01
5.03E.01
5.81E.01
5.73E-01
4.54E.01
4,60E-01
384601

C3MEN

3.94E-01
547601
4.45E.01
415601
4.83E01

" 5,04E-01

5.22£.01
5.00E.01
470801
333201
4,69€.01

4.80€-01

4.31E.01
3.50£.01
4,66€.01

452601

425601
413801
3.94E-01

2.89E.01
3.35E01
4.84€.01
228601

503604
6.226.04
9.54£.04
1.14£.03
1.01€.03
5.67€.04
3.39E-04
3.45E.03
1.73E03
$.57E.04
7.05¢.04
1.36E.03
1L11£.03
1.35£03
1.23£.03
9,18E.04
5.26£.0
2.89E.04
6.55€.04
1.36£.03

223803 -

262603
2.098.03
2.356.03
1.32£.03
1.63E.03
2,30E.03
2.21E.03
1.38E.03
1.44E.02
9,58E.04
1.01E£03
1.23E.03

| 2.02E.03

1.32E03
1.32€.03
1.61E-03
1.78E.03
1.86£.03
1.65€.03
1.43E.03
7.67E-04
1.73E-03

1.59E.03
© L27E03

9,12E-04
1.498.03
1.45€.03
1.24£.03
1.25£.03

" 112803
481E01 -
2.48£01- -

1.63E.03
4.20E-04

- 5.456.04
1.21E.04

2.31E.03
3.34€.04

238,01
291.44
471.92
578.75
408.87
249.59
182.73
621,72
721,92
202,83
195.2
550.09
495.39
520.77
403,81
404,02
27626
162.52
286.82
524.86
1200.66
1475,61
665.83
1264.65
619,86
1023.77
123838

1229.58 -

77122
77664
59529
491.76
419,07
1102.03
754,53
497.1
83045

886.38 .

998,33
974.39

‘80013

391.14
602.82
723.86
669,62
372.29
183.89

683.07 -

647,25
542,34
511,03
608,15
211.27
329.27
457.34
410.37

2144

15.428
17.072
21.724
24.057
20221
15.738
13.518
24.934
26,969
14,242
13971
23,454
22.257

22.82

| 20.095

20.1
16.521
12,748
16.936
24,997
34,651
38.412
25.804
35.562 -
24,897
31.996
35191

-+ 35.065

272711
27.868
24.398
22,176
20,471
32197
27.469
22.296
28.817

TR

31.5%6
31215
20.002
19.717
24.552
26,905
25.877

T, 19285

27.998
26.136
25451
23.288

. 22,606

24.661
14.535

18145

21618
20.257

14.642



10

6

19

22

25

28

O-HAME

WF-100

WF103

WE-106

| W09

SWR112

Wr.115

D-NAME

WF-118

WF-121

WF-124

WF.127

H-Q HYO

9.4
S

251
903
9.3
9.4

94
803
8554
9.137
9.664

9.937
10.251

94

8.131

" gew

9.294
9.834
10412
10.453

© 8833
9403
9.897

(014
10.424

9.4

10,455
10.771.
11.222

9.4

8.463

- 9.281
10.05
110735
11.088
1161

2.4

8.501
9.339
10.123
10.838
11,206

© 11761

2.4

8515
9,363
10,157
10.872
11.242
11.801

2.4

8,553
9.38
10.157
10,859

- 11222
11772

9.4

. B642
9,473
10,244
10.93%
113
11.845

9.4
-8.223

1010
1200 .

8.38.?
9.i35 - .

ags? - 700

300
700

1010
1200

300

700

1010
1200

300
700

1010
1200

300

‘700

300

1010

12

700 -

1010
1200

Y

700

1010
1200

700

1010
1200

300
760

1010
1200

300

700

010

1200

N0 Dftame

2 WFag

5 WF.104

8 WF-107

11 WRL0

14 WF.113

17 Wr.116

CNO T DNAME

20 WF-119

73 W12

2 WF125

29 WF-128

- 9728

9.4

1.934
838
8.928
9.429
9.691
9.95

9.4

- 8072

8616
9.202

10319
94
- 8185

8.758
9.38
9.868
10.132

“10.454
Tea
o 8286
8885 ¢
9.471.."

9.966
19211

10807

9.4
843

222
. 9.968
"10.632
0972
11472

9.4

| B473

9.294

10.064

10,751
11005
11629

2.4

8525

9.37

" 10163

10.877
11,246
11.805

- 94

8555
9.397
10,187
10.398
11.267
11,826

C 94

8563 .

9,356
10.105
10,783
11,134
14,662

9.4

8701
9.556
10.343
11052
11.42
ligs

i
1010

300
700

1010
1280

300
700
1010
1200
300
700

1010
1200

700
1010

. 1200

300
00

1010

1200

| 700

1010
1200

- 300

700

1010

1200

300
700

101¢

1200

" 700

1010

o ta00

1200

2.1.728

NO DNAME

3 Wr-102

6 WF105 -

- 9 WE.108

CRZWRLLE L

15 Wh114

S 18 W17

NO DNWE

21 WF.120

24 WF-123

27 Wr.126

30 WF-129

H

9.4
1976
8461

203t
9,548

92.819°

10.111
94

8.107

8659

9.243

9.769

10.04
10.363

9.4
823

- 8871 -

949

10.032 -

10.308
10.664

94

" A
3048

9.72
10.309
10,609

© 11029
9.4’

2.446

9251
© 10,009
10.685 -
1032
L1544
a4

845

o 9,254
10014

10.693
11.044
11.565

9.4
© 8

©9.391

10188
10.905
11277

11.84
94

8.549
9.383
10.167
10.873

© 11239

11782

94

- 8589

9382
10.124
10.794
11.141
11.662

9.4

876
- 9615

10,401
1L11

11477

12038

. 300

Q

300
700

1010
1200

300
700
1010

1200

300
700 .

- 1010

1200

700

1010

T 1200

700 -

© 1010

1200 ~

. .300

700

T 1010

1200

1010
1200

700
1010

© 1200

L300
700

1010

C 1200




3t

34

37

40

43

T 46

49

52

55

61

WF-130

WF-133

W36

WF-139

| OWE.142

WF-145

WF.157

9.4

8.73
9.559
10.321
11.009

T 11.364

11,905
9.4

8.804
9.723
10.555
11.304

. 11692

12.291
9.4

8.85
9.749
10.565
11.299
11678
12.262

94

2113

" 10648

10.888
11.544
12,035

" 12845

9.4
917

" 10,066

10,87

T 11594
11967

12.545
9.4

9.306
10.283
11.148
11.923
12322
12.949

9.4

. 9.403
10349
- 11161
'11.873

12.234

. 12793
94
. 0.47

10.51

11415
1222
| 12632
. 13.283

9.4

9,537
10732
/11681

© 12,525

12.957

13644

9.4

9731
| 10.816

11,748
12573
12994
13563

9.4
3.845

101981 -
11.8%
Ci273

13,155

1383

300

300

700

1010

300
500
700
900
1010
1200

" 300

700
900

1010 .

1200

100

1010
1200

300
o0
1010

- 1200

" 300

700
1010

1200

700

. 1010

1200

300

1010
1200

300
700

1200

00
1010

1200

300

700

- 1010

1200

C700

1010

- 1200

32 WF31

- 35 WF-134

38 WF.127

41 WF-140

44 WF-143

47 WR-Lds

SO WF149

53 WF.152

. 56 WE-155

59 WF.158

62 WF.161

9.4

8.723
9.542
10.293
10,969
11319
11.849

9.4

. 879
9.645

- 10432

11.143
11.512
12.077

9.4

-8.955
9.888

10726

11479
11.868

IR X 7)1

9.4

“9.183

10.126
10.974

11,738 -

12.133
12752

94

S9,18

10023
10.756
114

LTy
C1zem

9.4

5.248
10,14
10.92

" 11608

£1.96

125
94

- 9,402
10.348
1159
.- 11869
- 12,229
- -12.785.

9.4

9.499

- 10.544
“o11,452
©. 12,258
c 12871
- 13323

94

9.696

- 10.815
11783
12644

13.085
13.788

94

9826

10,968
11,949

[2.82
13.265

13975
9.4

9.888
10978

11.904 -

12719

113133

13.788

2-1-29

300
700

1010
1200

300

C100

1010
1200

300
700

1010
1200

200
700
. 1010

1200

300
00
1010

1200

300
700

1010

1200

- 300

700

1010
1200

300
"L 700

1010

1200

300

000
1010

1200

T3

700

1010
1200

700
1010

- 1200

33 Wr.132

36 WF-135

39 WF.138

42 WF.141

45 Wr-144

43 WF.147

51 WF-150

" 54 WF.153

57 WF.156

60 WF.159

63 WF.162

9.4

8783
9.702
10.529
11.275
11.661
12.257

9.4

- 8876

9.747

- 10.54

11,254
11623
12,191

9.4

9.086
10.003
10,82
11.554
11,933
12.522

9.4

‘9.151

10091

10.935
11696
12.089

S 12,703

9.4

9191
" 10025

10.741
1136
11671

S 12134

9.4

" 9.366
10.368

- 1125
" 12039
12444 .
“13.083

9.4

9.451
10,415
11.237
11953
12.315

12.876
94

9,503

' 10.666
-11,586
12404

12.823
13.487

9.4

‘955
10673

"11.546

12.314
12704
13.317

94

9.79
10.883
11.831
12.664
13.089
13.764

94
9.975

11076

- 12,005

j2gie
13.23

- 13.88L

0
00
500
100
900

igl10
1200

300
700
900

1010
1200

300
700

1010
1200

300
700

1010
1200

300
700

1010
1200

.300.

TOO

1010
1200

300

700

1010
1200

300

700

1010
1200

300°

100

1010

1200

300

700

1010

- 1200

300

. 700
1010

1200



64

67

I

73

76 .

79

WF. 163

Ve 166

9.4

10.007
11.129
12078
12911
13.334
14.004

9.4

10,135
11.239

12.295

- 13177

WF-169

-13.626

14.345
9.4
10.259

11.421
12.413

.. 13,288
. 13.734

WF.172

Wr.175

14.446

9.4

10437

11.666
12712
13.637
14,109

- 14.864

34
10627

- 115919

13.018
13592
14.489

- 15.288

WF178

YA

ONAME H -
WF-100
WF-103
WF-106
WF-109
WrF-112
WF.115
WwF.118
WF-121
WF-124
w127
WF:130
WF-133
WF:136
Wr-139
Wr-142
WF.145

- WF-148

Wr-151
WF.154
WF-157
WF.160
WF-163
WF-166
WF.169
Wr-172
WF-175
Wr-178

9.4

10.716
£1.995

- 13.09

14.063
14.561
15365

NOU

- 945
542
9.84
11.7

10.34

961 -

9.1
C 974
10.1
991

© 1004

10.43
11.38
12.48
11.77
11.31
12.45

1i5
1165
11.79
1239

- o 1352
0 1325

13.14
13,19
12.2
12.7

300
700

1610
1200

300
700

1010
1200

30
00

1010
1200

300
- 700
900

1010
i200

300
700

1010
1200

o

300
B0
00
- 900
1010

L
RYOKURYO

1301.1
- 8043
9023
22556
860.8
581.4

. 5899
- 590.7
6842
603.2
6222
667.8
923
(147
951.2
7139.7
10814
7199
693
709.6
8155
10612
917.5
864.3
800.2
5479
624.9

65 WF-164

68 WF.167

© 71 WE-170

74 WF.173

77 W76

80 Wr.179

Freeboard = 1O M

. D-NAME
2 wr.101
5 WF-104
8 WF-107

11 WF110

14 WF.113

;17 WR116

20 WF.119

23 Wr.122 -

26 WF.125
29 WF.128

. 32 Wei3l
T 35 WR134
' 38 WF137

4% WF.140
44 WF-143
47 WF.146
50 WF-149
53 WF-152
56 WF-155
59 WF.158

- 62 WF:161
- 65 Wr.164
. 6B WF:167

71 WF-170
74 WF.173
7T ¥WF-176

" 80 WF-179

H

9.4

L0072
11.301
12,339
13.255
13722
14,469

94

10.199
11367
12.364
13.247
13.697
14.416

94
10.313

11.507
12.526

© 13.426

13.884

©. 14618

94

10.505
1174

12,791
ERER 3]
14195
©14.955

9.4

10.616
11.888

Crzan
‘13931

14.42

15.206
© 94

10.737

S 12037

13.152

-14.146
- 14.656

15.483

"L 943

.77
© 945

118

9.46

.76
10.15
10.1%
10.46
10.46
12.25

9.9
o1
‘1122

S 1228

1155
1166
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(3) Water Level and Discharge at Existing Simongan Weir

Flood dischdrge capacity of the weir was estimated as follows:

Table 3.1.1 WATlER LEVEL-DISCHARGE R.ELATION AT SIMONGAN WEIR

Water

Center Portion

. Head Side Portion Discharge

No. Level h=H-5.2 Q1 (m3fs) Q2 (m3fs) Q=Q1+Q2
' EL{m) {m) =1.57"64.6"1.5{=1.8*10.4*"h*.5]|  (m3/s)
1. 5.20 0.00 0.0 - 0.0 - 0.0
2 540 | 020 81 1.7 10.7
3 5.60 0.40 257 47 30.4
4 - 5.80 0.60 . 471 8.7 £5.8
5 1. 600 0.80 726 13.4 86.0
6 6.20 1.00 - . 101.4 - 187 . 120.1
7 . 640 1.20 133.3 - 246 157.9
. B 6.60 - 1.40 168.0 31.0 189.0
-9 6.80 1.60 ~205.3 - 379 2432
10 - 7.00 1.80 T 2449 - 452 230.1
11 . 7.20 2.00 286.9 52.9 3388
12 '] 740 | 220 331.0 . B1.1 392.0
13 - 7.60 2.40 37741 - 696 - 4487
14 . 7.80 '} 260 4252 78.5 503.7
16 1 .8.00 2.80 4752 - 87.7 - 562.9
16 8.20 3.00 527.0 97.3 624.3
17 -} 840" 320 58086 107.2 687.7
18 860 | 340 - 6358 117.4 - - 7532
19 880 { ‘360 6928 127.9 820.6
20 1900 3.80 - 751.3 138.7 . 890.0
21 910 't 390 . 7811 1442 89253
22 9.20 4.00 - 8114 149.8 961.1

Height from Weir Grown (m}
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2.2

Dcsign Riverbed and Channel Hydraulies

The destgn rwerbed proﬁles of West Floodway and Garang Rlver are determmed based on

the followmg consrderatrons

(1

We'st Floodway

Fig. 2.2. 1 shows th’e:change of riverbed-proﬁle between 1991 and 1997. Distinctive
_"changes are observed as the nverbed aggradanon in “the river mouth area and bed

- degradatlon m the rmdstream and upstream The riverbed of the river mouth is raised

by about 1.0 m from the previous rtverbed However, thrs sedtmentatlon does not

' extend to the offshore seabed as can be seen from Frg 222

_The ex1stmg nverbed in the mrdstream and upstream is lowered by about 0.5 m. Thrs _
- is due to the cuttmg off the sedlrnent ﬂow by Stmongan Weir. Remarkable nverbed

. :degradatton due to the local scourmg is found as well in immediately downstream' |

porttons of three bndges As to the rlverbed gradrent aflat or rather gentle slope'

Co except the reverse bed slope of river mouth area, 8 formed

; 'Takmg the saxd exxstmg nverbed profile into account the de51gn nverbed is studted

through the companson of the followxng three (3) altematlves

P el i
“Casel | BL 200 | Level fo 2,650 | EL 067
©Case2 |~ BL.-250 | Tevel'to 1/2,650 | . EL.-1.17
Case3 | . BL.3.00 | Level to /2,650 |-  EL-1.67 -

As for the 'desig'n eleVation of' ﬂoodplain the height of 3.0 to 35m from the design

~ riverbed is employed to avond frequent flood mundatron of ﬂoodplam as shown iI‘l

R Frg 22. 4 Wrth this desrgn herght the ﬂoodplam will not submerged under the ﬂood

of 2-year retum penod or more. for the whole channel stretches except Iowermost '

portron near the river mouth ThlS proposed ground elevatron is almost the same

; herght as that of exrstmg floodplam

| Based on the above nverbed proﬁles and channel cross sectlons (schematlcally
' _shown in Flg 2.2. 3), the flood water level proﬁles for the above altematrves are

estimated as shown m th 224, The freeboard between the undersrde of each bridge



girder and the high water level is also estimated as follows:_

Alternative Name of Bridge (I;ang:r:irjigc{i:e(}(i::g:?tion Wate‘r Level Freeboard
Noith Ring Road, Br. . EL.252m EL. 14lm 1.11
Case-1A Railway Bridge " EL.350m EL332m 018
' National Road Bridge EL.4.14m . EL.3.65m 049
| North Ring Road. Br. EL.2.52 m EL.1LI0m | ' 142
Casc-2A | Railway Bridge  EL.350m | EL.298m 0.52
o 1 'National Road Bridge | © - BL:4:14m ~ |- Bl 333 m " 0.81
. North Ring Road. Br. | = EL.2.52m . EL.0.85m 1,67
Case-3A - | Railway Bridge EL.3.50 m EL.264m | 086
| National Road Bridge EL.4.14' m FL 298 m . 1.16

. L

Of the three altematrves the htghest water level 1s obtamed It is almost the same

-elevauon as the extstmg floodwall crest m the river stretches upstream from North
: ng Road Brtdge Further, the freeboard between the: water level and grrders of -
:' Raﬂway Bndge and Natronal Road- Brrdge are rather small of 18 cm and 49 cm, _
respectrvely As the results the rarsmg work of floodwall with big- helght and rarsmg- oo
. of two bndges are necessary The rmpact on the exrstmg river structures by channel_ :

' excavatlon is neglrgrble
e ..

B The water ]evel lower than the exrstrng floodwall crest is obtamed for the whole
fver stretch The freeboard between water level and sard brrdge gtrders are 52 cm

and 81 ém. The channel excavauon is moderate w1th lrttIe 1mpact on rwer structures

" The lowest water level is obtamed However channel excavatlon wrli affect most

'ex1stmg river structures and bndge foundatrons to a great deal Further the chartnel

- mamtenance at river mouth will be drfﬁcult due to the heavy future sedrmentatron

@

Judgmg from these advantages!drsadvantages of each alternatrves, Case~2A is -
 preferred as the 0pt1mum river bed proﬁle As the results the optrmum Iongttudmal

~ channel proﬁle proposed is gwen as shown in FrtT 2 2 5

Garang Rive (Simongan Weir to Conflueuce.with Kreo rRi\.r‘er) - o

ke,

e‘ v,‘aséwii

e



Co:nparing the current riverbed profile in 1997 with that in 1991, there is no big
changes in overall riverbed profile except the locaily scoured portions found in
.riverbe_d profile in 1997 as shown in Fig. 2.2.1. This is caused by an excessive sand
- mining activity. Therefore, the design riverbed gradient of 1/1,250, which was

adopted as the stable riverbed slope in the F/S, is still applicable.

There are two (2) alternatives conceived as to what riverbed elevation is employed -
for the bottom of new Simongan Weir. The des1gn riverbed profiles of each

X altematlves are sumrnanzed in the table below '

Al temativ ' Rrverbed Elevation Desrgn Riverbed | Head of Hydra'ulic
: ©_ | at Simongan Weir | Gradient Drop *3
Case-1B EL. +1.50 *1 - 171,250 L5m
Case-2B - EL. 43.00 *2 171,250 -

*1 Thisis the average elevatron of existing rwerbed at Srmongan Weir whose
o nverbed has been extremely lowered by local scounng '

*2 Thrs is the elevatron of the pornt 0. 6 m lower than the ongmal riverbed at
Samongan We1r

_'*3' Case- lB requrres a hydrauhc drop with the head of 15 m, wh1le no
g hydraulic drops for Case-2B :
For these two cases the ﬂood water level proﬁles are estrmated by non-umfonn flow

' calculatlon and compared in Flg 2.2. 6

' The'water leVel 'ot' Case-ZB .beco'mes about 2 m higher than that of Case-l-B in the
- downstream stretches Accordmgly, the floodwall in this area can not confine the _
'hrgh ﬂood level wrthrn a requlred freeboard level. This means that more rarsmg of

' ~ the ex:stmg ﬂoodwails along the marn nver and 1ts tnbutanes are requrred resultmg

in mcrease of flood damage potentlal in the area.

. On the other hand the high water level of Case-IB is lowered below the average

o ground elevatron satlsfymg the prermses of river 1mprovement for Garang R1ver '

Therefore Case-lB can be the rnost surtable altematrve even though the pro_|ect cost

for thrs alternatrve isa llttle hrgher than the.

'T'he:pr'oposed l'ongitudi'nal 'proﬁle is shown m Fig. 227 _
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2.3

River Hydraulics on Design Chen_nel

- Water level profile was calculated for the design river channel as mentioned below.

© 23.1 Conditions on Calculation

(D

@

Uniform Flow _Calculation'

In pnnclple the de81gn hlgh water level prof" le is set based on the uniform flow
calculation. This methocl is commonly applied for the river stretch of which water

level is not affected by tide. As d*uniform flow calculation method, the following -

_ Mannmg 8 Formula is used

e L2 23
. " _
: "vvl'lere';

- Q : _design discharge (m’/s)

n : Manning’s roughneSS coe_fficient '
I :gradientofriverbed |
: R o :_hydrdulio radius (m) -~
A :flow area _(mz)

Non Uniform Flow Caloulation

' For the 1 nver channel where water level is 1nfluenced by the downstream water level,

non—umform flow method is employed to compute the water surface proﬁle The

' calculatton equatton is presented as follows

a2 o).
R e v

=l N l Ql _;}_ sz
2. A[ R]‘il] A22 R24f3

' Usmg Irda s Formula coefficrents DN and R are expressed below :

: A —d hs"3d - o
Deg.—2on’ Jj___ j 5 R= lrhso
S B ma k Ado '
C h ——d§ AT

Ty e



_—
n

: difference in water level between two sectlons
: acceleration of gravity (9 8 m/s? )
: discharge (m3/_s)_

> K o

: flow area (n’ﬁ)‘ _ .

- AX: distance between two cross sections (m) |

: coefficient for correction .

: eqmvalent roughness coefﬁment for the wholc cross sections _~ @
: eqmvalent hydraulic depth for the whole cross sections

:-Manmng s roughness coefﬁcxent for each cross section -
: energy coefficient (1.0)

RN

B :river w1dth subject to computat1on

Sufﬁx denotes the number of Cross sectaons from downstream to upstream

WIdth'.: .B, Wunr-Demh:'H,':Flow Area: A ]
ABy AEp |

E z':: ’

hysny |

:
i
b

~ CHANNEL CROSS SECTION

s g e+ ik

(3) Roughness Coefﬁéieht

For the umform and non-umform ﬂow calculatmn the followmg Manmngs

roughness coefﬁcu:nt are used based on the recommended ﬁgures in “Flood Control_ - - L

'Manual" el el T T R
Low Water Channel (excavated) - - .| = 7 0,030-
Low Water Channel (existing) =~ - 0 0.033
Flood Plain (excavated) *1 - 0,035
Flood Plain (existing) -~ ... | ~ -0.040
Channel with Lining (narrow channel) . 0.025

*1 The flood plain here is rcferred to the boltom poruon of
high water channcl o




(4)  Design Tidal Level at River Mouth

The design tidal levels at the river mouth are determined based on the tidal data
observed at Semarang Harbor. Since the tidal data observed in the past have been

affected by land sub31dence in the low lying area, the most recent data of Apnl 1997

to August 1997 wh:ch are considered less affected, are used for the tidal analy31s

Kind of Water Level B Elevation (TTG)
Highest High Water Level (HHWL) "EL.+045m
‘Mean High Water Level MHWL) | =~ EL. +025m
Mean Sea Level (MSL) - -~ - -~ EL.-0.23m
Mean Low Water Level (MLWL) -+ EL.-0.70m
Lowest Low Water Level (LLWL) “{ - EL.-0.90m - .-

For the non-umform flow calculat1on in the event of ﬂoodmg, the mean hlgh water :

level of EL. +0. 250 m is used as the startmg water level at the river mouth
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TIDAL DATA ** JULY,AUGUST 1997 **

September :

Max

Min

Differ.

Max

Adgust
~ Min

Differ.

Max

Differ.

163

128

174

- 118

56

162

- 48

172

122

178

124 .

54

162

56

183

118

182

| 122

. 60

- 164

52

180

120

80

156

51

Ot (N =

174

122 .

178

Tz

53

162

52

166

124

45 -

169

52

1682

178

62 -

120

38

58

e e N D

158
170

114

56

182 ..
174

61

166

s

N

178

61

178

105 -

73

169

81

1 174

87

176

.53

180

| 1.q7'.‘

99

81

167

59

170 -

- 91

79

472

50

~473 -

104

89 -

: 168 :

. 50 o

102

102

0

164

{64

108

56

46

180 -

116 |

158 |-
158 ..

.50

163

_1_12' -

a1

155

e

“149

446,

33

170

61

142 |

115 -

o7 |

165 .

63

114

168

57 .

159

119

57

165

11

54

1700

- 166

122

44

170

|85

164

116

48

177

85 .

471

117

470

‘167

1127

185

169 -

116

53

172

113

- 59

170

119 |

51

- 162

114

Aver,

165

114

- 51

168

55

Max.

182

185

91

Min.




2.3.2

¢y

West Floodway

Water Level Profile

Since West Floodway isa tidal rlver - of whlch nverbed slopa is almost ﬂat in the

1ower reaches, the steady uniform ﬂow caiculat:on is not apphcable Then, the non-

- uniform flow calculation presented in “Hydrauhc Cntena is applied to estimate the '

water level and the flow velocrty of river channel.

Usmg the river cross—sectlons and longltudmal proﬁle of the channel determmed in

thc bas:c desngn, non-umform flow calculatlon was conducted. When the de31gn :

'flood dlscharge of 790 m /s flows in the river channel the water level and the flow -

- velocity are. calculated as shown m the followmg calculatlon sheets. The water Ievei

- "proﬁie calculated and flow veloc:lty are 1liustrated as well.



WEST FLOODWAY, STEADY NON-UNIFORM FLOW (LEVEL,-2,5,1/2650) b = 50 WF,75.UP

BASIC DATA
KUKANSU =13 ALPHA = 10 Q0= 790.00M3/S  HO= .250M 0= 25000
I0=0 KEY = 0 PY=0
KUKAN DATA
DANMENMO.  BUNKATSU DANMEN  LOSS  SGDO  ~ KUKAN KASYD  RAKUSA RYUN'YU
SUU KENYO  TYPE  KEISU KYORKM)  KOOBANL/) M) RYOM3/S) .
1 WF-9 WFO 9 21 0 00320 4137 995999 0 0
2WFD - WF5 5 21 . 6. 003L - 25896 . 999999 0 0
IWF5 - WF14 9 21 0 00307 44271 999999 0 0
4WF14 Wr2l 7 21 0 00306 . 37L14 . 999999 0 G
5WFZ1 -WF29 8 2.1 0 00306 " 4019 . 999999 . ) 0
6 WF29 -\WF39 10 21 0 00308 509.15 - 2650 0 0
TWF39 W47 3 21 0 .0.0317 . 39923 . 2650 Co 0
BYWF47 WF59 12 21 0 00317 60023 2650 0 0
9 WF59 W63 4 21 0 0031 20001 . 2650 0 i}
16 WFS3 WiES 6 21 0 00308 300.9 2650 0 0
11 WF69 WF75 6 21 0 .00305 . 30577 - - 2650 ] 0
IZWF75 WF95 < 2 21 0 00309 - 100684 - 2650 o 0
13 WF95 WF99 4 .21 0 00309 - 1996 - 2650 . - 0 0
. NO.- R AR LV N Q oX  RROMWD e 2 “HIZ
WF9 WFO : .250° - 427.63 2635 1847 . 00324 S-790 000 ¢ 03621 985ED4. . 25 2.75
) C+4597 70 03000 ¢ 43573 2681 CCL8I3 D 00324 . 790 ¢ 4597 0 03523 0 927E04 25 28
+91.93 TU347° 44326 2724 . L1782 - 00324 . - 790 4597 03435 © B7IEO04 0 25 | 2847
+137.90 23927 . 45048 2765 - 1754 0 003247 - 790 .- 4597 - 03385 .. 832604 o 125 2.892
+183.87 434" 45726 2803 1728 - 00324 © - 790 - 4597 03282 793604 . 25 . 2934
" +220.83 A74 46369 ¢ 284 L1704 0.0324 790 4597, 03216  7.58E04 © 25 7 - 2973
+275.80 1512° 47074 2.864  1.678 00324 5 790 4597 0375 . 727604 S 25 3012
+321.77 © B50° 47897 2854 1649 0.0324 ., 790 4587 03566 702804 - .25 3.05
+367.73 - 586" 48583 2864 1.626 0.0324 790 4597 03402  6.83E.04 2.5 3.085
C 7 £413.70 £20° . 4916 2364 | 1.607 0.0324 U790 0 4597 0.3254 . §,67E.04 .25 3119
WFO . WF5 6200 49164 . 2864 LEOT - 0031 790 0 0.3253 ° 6.10E-04 25 7 319
+51.79 654" 49778 . 2.864 1.587 0031 - . 790 5L79 - 03162 - 595604 . 25 . 3154
+103.58 688" 50348 2.864 1569 - 003t . 790 . 51,79 03077 5A2E04 . . 2499 3.187
+155.38 200 . 50874 2.866 1553 0031 . . 790 51,79 ¢ 02998 - STJ0E04 - .2.499 3219
+207.17 .57 51359 23864 - 1538 - 0031 - - 790 - 5L79 0.2925  550£.04 -2.499 3251
’ "+ 25396 782" . 51801 2883 1525 . 0031 - 790 . 5L79 . 02857 . 545604 . .2.499 . 3282 -
WFS . WFid4 - 692 39021 2827 2025 0.0307 790 0 0 03912 967E04 - 2499 3481
+49.19 J46° 39786 2827 1986 0.0307 T790 . 4919 . 03795 © 930E04 -0 2499 . 3246
+98.38 798" 40517 2827 . 195 0.0307 L 790 0 4919 03688 - 8.47E-04 2499 3.298
-+ 147,57 848" 41196 2875 1918 0.0307 790 49.19 - 0.3593  8.48E.04 2499 3347
+196.76 894" 4183 2926 - 1.889 00307 .. 790 49,19 - 03507 - 8.03E-04 2499 .- 3393
+245.95 9385 42421 2975 1.862 0.0307 790 . 4919 | 03420 . 7.64E.04 2499 3437
+295.14 979" - 42975 3022 1838 00307 - 790 © 49.19 03359 7.20E04 2499 . 3478
+344.33 1018 43497  3.067. 1.8l6 0.0307 . 790 43.19 03294  698E04 2499 . . 3517
+393.52 1055 . 4399 - 311 1796 0.0307 2790 - 4909 - 03234 6T70EQ4 - 2499 3554,
+ 4427 1.091° 44456 3152 1777 . 00307 790 4919 03178 - 6A4ED4 . 2499 359 -
WFL4 WF21 . 10917 44459 3,152  L777 00306 - - 790 - -0 03178 ~ 640E04 - 2499 . 359
©o+5302 1128 - 44991 3179 1756 0.0206 750 53.02 0.3127 - 6,)8E.04 L2499 0 3627
+ 106.04 - Lls4 45509 3206 1736 0.0306 790 - 5302 03078 SS57E04 2499 3.663
+ 159,06 L1g8 -~ as01z 3231 1717 0.0306 790 5302 - 03032 | 578E04 ¢ 2499 3.697
+212.08 1237 | 46501 325 1699 0.0306 750 5302 . 02989  5.60E.04 2,499 .3
+ 265,10 1.264° 46976 - 3279 1682  0.0306 790 5302 . 02948 . 544E04 T 2499 3,763
+318.12 1295° | 4744 3302 1665 . 00306 790 5302 0.250%  5.28E-04 2,499 . 3,794
+371.14 1326° . 47893 3324 . 165 00306 - 7% 5302 0.2872 - S.14E-04 . 2499 3.824
WF2l WF29 . 1326° - 47895 3324 1.549 00306 - - 790 0 0.2872 ' 5.14E.04 2.499 3.824
+ 50,24 1.354" 4838 - 3331 1633 0.0306 790 50.24 . 0284 50204 7 .2498 3852
+ 10047 - 1381 48863 3339 1617 - 00306 790 50,24 02809  4.91E04 -2.408 388
+ 150,71 1.408° 49343 3346 1501 0.0306 - 790 5024 - - 0.2778  4,80€-04 L2498 . 3907
4 20095 1435 49819 3353 1586  0.0306 - 790 - 5024 - 02749 AG9E04 - - 2498 . 3933
+ 251,19 1460° 50291 3359 -LS57L 00306 - © 790 5024 . 02721 45004 2498 - 3999
+301.42 " 1486° 50761 - 3366 1556 0.0306 790 5024 . 0.2693 | 450804 - 2498 3984
+ 351,66 L510° - 61227 3372 1542 00306 790 - 50.24 0.2666 ~ 440E-04 . .2.4%8 4,008
+ 401,90 1534 61681 ~ 3378 1528 00305 : S790 5024 .7 0.264 . 432604 - .2.498 4,032 _
WF23 WF39 1.53¢° 51692  3.378 . 1528 0.0308 . 790 o0 0264 437E04 . .2.498 4032 )
© O +50.92 1556 ~ 521.87 3323 1514 0.03%08 790 5092 - 02637 A38E04 2479 . 4038 @
+101.83 1.583° 52687 . 3271 - 1499 0.0308 790 - 50.92 0.2633 -~ 439604 . 248 4043
+152.74 1608 - 53191 3222 1485 - 0.0308 ©.790 0 50892 ;0 0.2628 . 4.40E.04 o244 4048
+ 203.66 1.632° . 53699 3175 1471 0.0308 C U790 - 5092 "0.2622 C . 440504 0 2421 . C 4054
+254.58 ©L657° . 54211 | 3131 1457 00308 - 790 - 5092 02616 . 440604 . 2402 4059
+305.49 1681° 54725 3.089 1444 0.0208 790 - 5092 0.261 440604 ' 2383 . 4084
+356.41 1,706° 55243 3.049 . 143 - 00308 - 780 - 5092 0.2502 - 4.39E.04 2364 - 4,069
+407.32 17300 55763 - 3.011 1417 . 00308 - - . 796 -.5092 - 0.2595 = 438604 - 2344 - 4074
+458.24 1754 - 66286 2974 1404 0.0308 790 - 50,92 0.2586 .- 437604 . - 2325 - . 4079
©+ 509,15 1778 . 5681 283% 1391 . 00308 790 - 50,92 02578 . 436604 2306 . 4.084
WF39 Wr4? - 1.778° 56812 - 294 1391 0.0317 750 S0 .- 02578 4BIEO4 - 2306 - 4.084
- +49.90 L790° . 53381 ' 2924 . 148 00317 790 499 0275 | -526E04 2287 3,017
+99.81 - . 1BO2° 50004 2908 - 158 0.0317 790 499 0.2943 - 6,04E.04 2,268 . 4071
+ 14971 1.816° - 46645 2,892 1,694 0.0317 790 499 - 03162 . TO0E04 .- 2249 . 4065
. +199,62 1.830° 43313 2875 1824 - 0.0317 790 499 - . 03414 818604 - 2231 4.061
+249.52 1.845° 3999 285 1975 00317 - . 790 439 © 03708  9.68E04 - - 2212 . 4057
+29942 . 1861 366.89 2836 - 2153 . 00317 790 499 - 04054 - L16E03 - - 2193 4,054
+349.33 1.876" 3339 2812 . 2366 0.0317 790 439 . 04471 142803 2174 . 4051

+399.23 1.890° 20076 2783 2.627 0017 . 790 499 0.4985 1.77€.03 2155 - A045



WFAT WESS
+ 50,02
+ 100.04

+ 150.06

+ 200,08
+ 250,10
+300,11
+350,13
C+400,15
+ 450,17
+500.19
+550.21

+600.23

WF59 \WF53

+ 50,00
+ 100,00
+150.01
’ +200.01

WFE3 WFE9 -
+50.15
+ 100.30
+ 150,45
+200.60
. +250.75
’ +300.90
WFe9 WE7s
450,96
+ 101,92
+152.88

+20385 |

+264.81
+305.77
WF75 -WFas

. + 100.58

+151.03.

T 20137
+ 25171
+302.05
+352.39
+402.74
+453.08
+503.42
+553.76
+ 604.10
+ 654,45
¥ 704.79

© +755.13
+805.47
-+ 855.81
+906.16
|+ 956,50

+ 1,006.84

WFO5 -WF99

24990

.+ 99.80
+149.70

+199.60

+50.34

1.8%0°
1.990°
20797
2161

- 2.23r

2307
2314
2.436°

2,456

2.554
2.609
2,662
2714
2714
2,763
2.811°
2.858°
2.904
2,904
2.949°
2.993°
3.036
3.079

EERTIN
3162
3162
3198
3235 -

3.274°
3314
3.355°
3.399°
3.399°

3453
.. 3.506

3.557°
3.606°

~3.655°

3.702°

v 348

3.793
3.836"

T 3.879

3.921°

3963
4.003"

4.043

4,082
4120° .
- 4158
© 4195
4232 -

4.263
4.268"
4,304
4338
4373

4.407°

300.77
30752
312.95
317.36
320,96
323.88
326.24
328.12
329.58
330.66

3342

33188
332,08

332,08

33312
333,98
334.68

-335.24

335.24
336.28
33721
338.22
339.13
240,03
34091
34091
22852
236.06

- 33357

331.04

32851 .

325.98

32598
. 329.04°
33194 -
33472
© 33737
. 33991
34234

344.68

357.01

" 358.83
360.59 .

362.29

- 363.95
36555

‘367.1
368.62
366,62
37007
an 49

37286

374.2

2.783
238
2.968
105
3127
32
32N
3,339

3.405 -

3.47
3.533
3,596
3,659
3659
3.706
3751
3797
3.841

‘3.841

3.887

3.93
3971
4.007
4038

~ 4.059
© 4059
4.007

3.947
3.883
3817
3.751
3.685

3.685 .

3713

3739
3.764

3.788
3811
3.833

. 3854
34593
349.09
35118
35319
" 35613

3.874

- 3.894
3912

'3.93

. 3.947

3.964

. 398 ¢

3996
4,011
4.025
4,039

4.053

4.066
4.066

- 4.079

4.091
4,103

4115

2627
2569
2.524
2.489
2461
2439
2422
2408
2397
2,389
2,384

238
2379
2319
2372
2365

236
2.357
2357
2349
2342
2,336
2.329
2323
2.317
2317
2334
2351

2368
- 2.386

2,405

2423 -
2423
2,401 .

2.38
2.36

2342
2324

2.308
2262

-2.277 .
2.263 -

2.25

C2237
2225

2213
2,202

2191
" 2181
2171

2.161

2152 -
2,143,
2.143"

2.135

2197
2119 -

2111

0.0317
0.0317
0.0317
0.03t7

. 0.03t7

00317
0037
00317
0.0317
0.0317
0.0317
0.0317
0.0317

0.031

- 0.031

0.031
0.031
0.031
0.0308

.~ 0.0308

0.0308
0.0308
0.0308
0.0308

" 0.0308
- 0.0305

0.0205

- 0.0305
. 0.0205
C 00305

0.0305
0.0305
0.0309
0.0309
0,0309

. 0.0309:
. 0.0309

0.0309
0.0309
0.0309

"0.0309
00308 |
00305
0.0309

0.0303

.0.0309 .

00309
0.0309

00309 . .
© 00309

0,0309

S 00309
o 00309
00309
"0.0309

0,0309
0.0300

00309

790 0
790 50.02
190 50,02
790 50.02
790 - 5002
790 50.02
730 50.02
790 50.02
790 50,02
790 50.02
790 50.02
790 50.02
790 50.02
790 0
790 50
790 © 50
‘790 50
790 50
790 0
790 50.15
1790 50.15
- T 50.15
790 50.15
790 50.15
790 50.15
750 0
790 - 5096
790 5096
790 50.96 -
7%0 - 80.96
- 790 50,96
790 50.96
790 -0
790 50.24
790 5034
7%0 5034
79 - 5034
790 | 5034
790 5034,
750 . 5034
S790° 5034
750 50.34
790 - 5034
790 50.34
L 790 5034
190 50.34
<790 - 50,34
S 790 50,34
D790 5034
C 790 5034
790 5034
790 50,34
C 790 50.34
790 0.
0 498
790 - 499
“790 0 499

790 499

2.3l

0.4985
0.4791
0.4636
0.4509
0.4402
0.4311
0.4232
0.4164
0.4104
0.4051
0.4004
0.3962
0.3925
0.3925
0.3887
0.3852

0.382
0.3791
0.3791
0.3754
03718

03683

0.365
0.3617
0.3586
0.3586

0.3648 .
© 03712 ¢

03717

03843 -

0331
0.3978

0.3978 .

0.3926
0.3878
0.3833
0.379
0.375
0313

- 0.3677

0.3644
0.3612
0.3582
0.3553
0.3526

0.35
0.3475

- 03451
. 03428

0.3406

- 03385

0.3365
0.3346
0.3346

S 03327

0.331
0.3293
0.3276

1.77E.03
1.62E.03
1.50E-03
L4603

133603

LATE03
L21E03
117603
1.13£:03
10903
1.06E-03
103E03
LO1E.03
9.65¢.04
9.43E.04
9.226.04
9.04E.04

. 8.87E-04

8.76E-04
8.57£-04
8.39£-04
8.23E-04
8.09E.04
T97E04
7.87E.04
7.71E-04

-7.96£.04

8.24E-04
8.55E-04
8.88E.04
9.23E.04
9,60E-04
9.85E-04

. 9.57E.04

9.32E.04
9.088.04
8.87E-04

‘B.66E-04

8.48E-04
8.30E-04
8.14E-04
7.98E-04

. 1.84E.04

7.70E04
7.576.04
7.45E.04
7.34E-04
7.23E-04
7.13E-04
7.03E-04

 6.93E-04

6.84E-04
6.76E-04

6.76E.04 -

6.68€.04
6.G0E-04
6.53E-04
6.45E-04

2,155
2,136
2118
-2.099

208

-2.061
2,042
2.023
2,004
-1.985
1.967
-1.948
-1.929
-1.929

-191

-1.891
-1.872
-1.853
-1.853
1,834
-1.816
1797
1,778
1759

174
-1.74

1721
170t
-1.682
1663
1644
1624
-L624
1,605 -
-1.586°
1567
1548
1529
451 ¢
1491
1472
-1453°
1,434
1415
C L1396
1377
1,358 -
-1339

-1.32

+1.301
- 41,282
-1.263
-1.244
1,244 -
+1.226
1207 .
-1.188
-1.169

4.045
4.126
4.197

4.26
4.316
4.268
4416

4.46
4.501
4539
4.576

4.6
4.642
4,642
4673
4,702

473
4.757
4.757
4.783

" 4809

4.833
4.857
4.879
4,902
4.902
4918
4.936
4.956
4.976
4.999

© 5023

5.023
5.058
5.002
5.124
5.185
5.184
5.212
5.239
5.265

5.29
5.314
5.337

" 5359

5.38
5.401
5.421 .
S.441 -
‘5.46

5478

5.495

: 5,513

5513
5529
5.545
5.561

5.576
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2 -Woter Level Rise by Bridge Pier

In connection with the bridge raising and construction of new piers, the piers of
Railway Bridge may induce a rise in water level in the upstream channel, So, the rise
_of water level is estimated by using I’ Aubursson s formula. The result i is shown in

' the table below together wrth the calculatron condations

Calculation Condition. . ‘ " Result
Q- 790 m’/s o
Hy,B 48m 30mx2 | Ah=01im
by by. 80.0m, 740 m e

c? - L 081

' :The b. H W.Lin the stretch between Rarlway Bndge and Natlonal Road Brlclge is
detemuned with a tolerance of more than 011 m. agamst calculated water level 50

the D.H. W L can confine the water stage rarsed by bndge plers

N Also the plers of Nat1onal Road Bndge may cause the same problem However the = - °

_upstream channel from the bndge has a bngger channel depth than that of
downstream This channel can conﬁne the desrgn flood w1th more than 13 m hlgh .
freeboard Therefore even 1f some nse in water level occurs, the upstream channel

~will not be affected.

'i-3 -14
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Pumping Station near North Ring Road Bridge and Water Level of West Floodway

To solve the drainage problem in Tanah Mas residential area which lies along the
right bank of West Floodway (Drainege area : 127 ha), Semarang City formulated
drainage system imﬁrovement incIuding pump drainage into West Floodway. This
pumping stetion is located ét. the Iewer end of 'Bulu Rivek near the North Ring Road
Bridge as shown in the followmg drawmg (Currently, Bulu River is connected to
West Floodway by a box culvert laid under North ng Road) Accordmg to the
drainage plan, a pumping statnon w:th the total pump capacnty of 3.0 m’s has been

proposed as follows:

Number and Capacity of Pump - " Pump Operation

1.4m’/s 2units Subtotal 2.8 m*s | Rainy season only

2 {0.1m% 2units Subtotal 0.2ms Dry and Rainy seasons
3 [ Total . 3.0 ms ' ' '

To-know the'hydretiiie irﬁpect'oﬁ the ﬂood flow in West Flood.way, the Study Tearﬂ

- est:mated a nse in water level by non-umferm ﬂow calculatlon ‘The calculation

| .'results are presented m the followmg calculation sheets. The estn‘nated rise is as
. small as 5 mum which is negllglble Therefore the Study Team Judged that there is no |

- hydrauhc 1mpact on the mam nver ﬂow The results are presented m the followmg

calculauon sheets

L 2-3-15.



e HEST FLOODWAY |, STEADY NON-UNIFORM FLOW {(LEVEL, -2.5, 1/2650) b=50 wf15-up

% INPUT DATA A%

* BAESIC DATA *

KUKAN-SU =

JCO = 0

17

ALPHA = 1.00
KEY = 0

* KUKAN DATA *

DANMEN NO. DBUNKATSU DANMEN

1 WF-9 -¥FO
2 WFO - WFd
3 W4 — WF14
4 WE14 HWFZ1
5 WF21 —WF29
6 WF29 ~#Fag
7 WE39 WF42
8 WF42 -WF53
9 WF53 -WF59
10 WF59 -HF63
11 WF63 ~#F69
12 WEG9 —WF72
13 WF72 HF73
14 #F13 -#F75
15 WF75 ~#F76
15 WF76 ~HF95
17 WF95 -#F99

TRy N > s

suy
9

—_ —
WO O a

iy

* KELJYO DATA #

KUKAN - KEIJYO
IR
2 21

SRS
a2 1
5 2 1
8 2 1
72 1
g 2 1
9 2 1
0 21

M2
22 1.
13 2
“ 2 1
% .2
62 1
17 2 1

* LOSS DATA *

PUMPING STAION §=3.0 t/m3

[PT =0

KELIYO

B3R R R RS B RS B RS RO R R R0 PO b R R

- BO(R)

150000

150. 000

* 150. 00

115. Q00

- 115,060

115. 000
115,000

S5 600

115. 000

- 115. 000

115, 000
115. 000
115, 000
5. 000
115: 000
58. 000
58. 000

58,000

§8. 000
58. 000
58. 000
58. Q00
58. 000
50.000

50. 0600 -

50. 000
50. 000
50. 000

50,000 -

50. 000
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LOSS - S0D0 . KUKAN ~ KASYO
TYPE  KEISU  KYORI(W)  KOOBAI (1/1) [0)
0 .0300 413,70 © 999899.00 . 000
0 . .0310 208.96 - 999999.00 © . 000
0 .0307 - 49271 . 999999 00 © 000
0 .0306 371.14 959999 00 . 600
¢ . .0306 . 401,90 -. 993999, 00 - 000
S0 0311 §09.15 - 2650.00 . 000
0 .0317 149,23 2650.00 . 000
0 -.0317 550,00 ° - 2650.00 000
0 .0317 | 300.00 2650, 00 . 000
0 .0312 200,01 ©  2650.00 . .00
0 .0310  300.80 ~ - 2650.00 . 000
0 - .0307 15577 . 2650.00 -000
0 . .0305 . 50.00 .. -.2650.00 . . .000
S0 0305 - 10000 265000~ -.000
0 . .0300 . .50.00 - 265000 - © 000
0 .0310 © 956.84. -  2650.00 000
0 .0310  199.60 | . 265000 ©. 000
M SNV BT B2 - HP(B3)
L2000 72,000 50.000 40.000 2,000
2000 - 2:000 - 10.000 10,000 . 2.200
1200000 2,000 -10.000 . 10,000 - 2.200
2000 2000 © 9.000 . 10.000 - - 2. 500
2,000 . 2.000. . 9.000 10.000 - 2.500.
02,0000 2,000 . 9000 5000 . 2700
2000 2000, . 9.000 . 5000 2700
2,000 270000787000 6000 3,000°.
20000 2,000 - 8000 - 6000 . - 3000
©£2,000 - 2.000 . 9000 25000 - 3,000,
2000 2000 . 9.000 . 25.000 - 3000
12,000 2,000 10.000 . 48.0006  3.000 .
2,000 2,000 10.000  48.000 - 3 000
72,000 2,000 . 6.000 ° 18.000 3. 000
2,000 2000 6.000  18.000 . 3.000
2,000 2.000 . 10.000 . 13.000 "~ 3.200
2000 - 2.000 i2.000 15000 = 3 200
2000 © 2000 - 7.000 8000 3300
2,000 2000 . 7.000 8000 . 3 300
S 2,000 0 2000 7.000 - 4.000 . 3 400 .
2,000 2000 - 7.000 - 4000 3400
12,000 2.000 10,000 7.000 . 3 500
S 2,000 2000  10.000 .7.000  3.500 -
1000  “1.000 - 4000 4000 - 3500
1,000 1000 4000 - 4000 3 500
1000 © 1000 4000  4.000 3500
1000 1.000 4,000 - 4.000. 3500
2000 2.000  4.000 5000 . 3500
2000 - 2000 - 4000 5000 3500
2000 2,000 8000 6000 350
2000 2000 8000 6000 3500
2000 . 2000 8000 6000 3 500
2000 2000 . 8000 6000 3 500
2000 2000 8000 & 3.500
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21,394
- 1.588
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00 .
.00
.00
.00
.00
.00
.00
00
.00
.00
.00 -
.. 00
.00
.00
00"
. N2
000 . 001
000 . 2.000
000 - - 2.000
000 - - 2.000
000 . 2000
000 . -2.000
000 . 2:000:
000" .7 2:000.
000 - 2.000
000 " 2,000
000 - 2. 000
000 ... 2.000
006 2000
000 - 2,000
000 . - 2.000
000 2.000
0o0 . 2,000
000 - - 2.000
000 - 2,000
000 2000
000 - .2.000
000 2.000
000 2.000
500 - .500
500 . 500
500  .500
500 - . 500
000 2.900
000 - 2.000
000 * 2.000
000 . 2.000
000 2000
000 - 2,000
000 - 2.000
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+ 275.80
+ 321.77
+ 367.13
+ 413. 70
WFO — YF4
+ 52.24
-+ 104, 48
+ 1568.72
+ 208. 96
WF4 - HWF14
+ 49,27
+ 98.54
+ 147 81
-+ 197.08
+ 246, 35
+ 295.83
-+ 344,90
+ 394,17
+ 443. 44
+ 492, N
WFi4 -WF21

+ 53.02

106.04

212.08
265.10
318.12

+ 371.14
WE21 -WF29

+

+ -50.24

S+ 100,47
-+ 15001

+200:95

.+ 25118

+301.42

+ 351.66

+ 401,80 -

.. WF29 -WF39
©+ 50.92

+ 101. 83
-+ 152. 74
+ 203.66
+ 254.58

+305.49

© L +'356, 41
S+ 407,32
+ 458, 24
+ 509, 15

WF39. -#F42
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474
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1
1
1
1
1
1
1
1
1
1
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1
1
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1
1
1
1
1
1
1
1
1
1
1
1
1
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. 989
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669
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N7
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495, 21
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470. 55
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696
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780
829
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940
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851

862
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562
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229
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697
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571
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. 0308
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L0317
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L0317
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. 0310
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783. 00
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793. 00
793.00
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783,00
792.00
183. 00
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793,00
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49, 27
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53.02
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50. 24
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50. 92
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.00

. 3242
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L3147
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. 3514
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. 3375
L3314
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. 3204
. 3155
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L3109
. 3066
. 3026
. 20887
. 2951
. 2917
. 2884
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. 2833
2822
L 02792
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2623
L2617
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. 2575
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CB136E-03
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1475607 -
1722602
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. 1324E-02
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3. 849
3. 893

ok _WESI FLOODHAY |

- NO.

+ 503, 80

+ 553, 96
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334. 68
337, 50
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