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Supplement data and calculation results on flood control plan are
presented in this ANNEX-4.

This ANNEX-4 contains the following items;

Present Conditions of Rivers and Related River Structures
Compardtive Study on Alternative Flood Contrel Plan
Hydraulic Study on Retarding Basin

Proposed River Channel Tmprovement

Proposed Related River Structures

4.1 Present Conditlons. of Rivers and Related River Structures
1. Characteristics of existing river channel

Based on the river cross—sections surveyed by BRBDEO, major features
of the existing channéls are listed in Table 4.1.1 and shown on Fig.
4.1.1 for major 4 rivers. The cross-sections surveyed are given in the
Topographic Survey Report on the Widas Flood Control and Drainage Project
(Part II), Feb. 1985,

2. Retarding basin

Toﬁagraphic maps of the Widas, Ulo and Kedungsoko retarding basins
are gshown in Fig. 4.1.2 with the elevation contours of 1 m interval.

Cropping pattefns in the three retarding basins are preéentcd on Fig.
4.1,3. Hamlet (village) and house in the above basins are listed up
in Table 4.1.2. . -

3. Observation records of groundwater level, water level in retarding
basin and_observed-annual peak discharge at Lengkong.

Groundwater level and water level in the Widas basin have been
observed since Dec, 1984. The locations of the observation are shown
on Fig., 4.1.4. The observation records of groundwater level of the wells
raré shown on Fig. 4.1.5. The water level records are shown on Fig.&.l.ﬁ.
Annual peak discharge observed at Lengkong in Widas are shown on Fig.
4,1.7.

For reference, ten-days rainfall observed at Bulakmojo (near Nganjuk)
and at Mrican is given on Table 4.1.3 for the last 10 years.

4, Related river structures

Thg locations -and those major dimensions of the related river
structures are listed in Table 4.1.4 for river structures except bridge

andkTable 4.1.5 for bridge. Fig. 4.1.8 shows sketch of irrigation head
works. :



Table 4.1.1 CHARACTERISTICS OF EXISTING RIVER CHANNEL (1/5)

Widas rviver
: Riverbed " e : . R s
Distance { m) Groud Elevakion (SVP,m) Dike Elevaticn {SM'a)  River Width (m)

Thannal Low we Bankful

Sect. Elevation - - Dike T Deptn Ar5d Capacity

Mo. Single Accum. (SHVP, a} Left Right Left Right Low we  pona m) (mc) {mfsec)
W 0.0 0 0 32.%9 36.8 7.2 57 4.1 184 192
0.3 303 303 32.0 36.8 36.6 a6 5.1 170 180
0.7 405 108 31.9 36.6 36.9 37 5.3 127 194
.to415 13123 32.6 36.0 35.9 38 3.6 79 179
1.5 407 1,530 32.3 36.8 36.8 38 4,7 142 165
1.8 41 1,91 32.7 3.t 37.3 40 4.5 158 174
2.7 B4 2,709 33.0 3.0 3741 56 a.7 163 181
3.5 836 3,625 30.7 37.2 37.4 32 6.8 13 163
4.3 840 4,465 2.2 37.5 3.7 38.1 52 5.4 153 166
5,94 803 5,268 34.1 37.8 37.6 3 3.9 0 165
5.5 412 5,680 333 37.6 37.6 3 5.0 112 178
5.9 419 6,009 3.2 38.0 8.2 38.9 30 3.8 50 134
6.3 421 6,520 331.8 8.0 38.0 39 4.7 128 161
6.7 481 7,001 34.5 38.1 37.4 38.7 38.8 37 40 3.5 103 130
7.1 399 7,400 33.4 385 3%.0 39.0 45 5,2 133 178
7.5 482 7,882 33.4 8.5 36.0 39,4 39.2 ] 59% 5.4 107 16¢
7.9 431 8,313 34,6 38.8 39.0 .39.8 44 4.4 123 155
B.3 415 8,728 32.8 3.2 38.4 38.8 40.0 37 287 6.1 15¢ 159
8.7 438 9,166 34,1 8.4 38.2 40.0 39,7 41 416 4.4 152 169
9.1 466 9,632 35.0 35,0 38.7 40.0 0.0 38 656 4.2 127 [ER
9,5 506 10,128 13.5 39.0 39.3 - - 42 6.0 149 159
16,3 811 10,949 5.7 39.5 38.6 40.2 40.7 .44 462 4,2 165 175
10.7 489 11,438 337 39,7 382 40,7 40.7 55 418 6.6 723 138
1.1 454 11,892 33.8 39.4 40,1 41.3 k] 6.2 173 166
1.5 442 12,33 34.8 40.2 40,72 41.4 16 5.2 13 170
11.9 309 12,643 5.7 39,5 39.7 41,3 41.5 a0 310 4.1 146 157
12,3 433 13,076 35.5 39.5 39.4 41,6 41.5 36 4312 4.7 121 170
12,1 427 13,502 35,8 39,5 39.7 41,4 417 30 4.3 99 163
13.5 - 837 14,340 36.2 40.0 39.5 - - k! - 4.2 150 151
13.9 377 14,717 35.8 40.0 40.0 41.% 43 4.9 121 158
14.3 432 15,149 36.5 40.0 9.5 - a1.7 55 a.0 167 129
15.1 882 16,031 36.9 40.8 40.6 41.9 50 4.1 169 161
15.5 392 16,423 34.8 40,5 40.8 41.8 16 6.2 [ 171
16.3 867 17,290 37.2 40.5 40.9 42.0 40 3.9 124 139
16.7 38¢ 17,679 37.0 40.7 - 40.5 B 4.5 122 160
17.5 930 18,609 33.4 41.5 40.0 10 8.3 . 162 155
18.7 1023 19,632 37.1 41.2 41.4 40 4.9 135 163
19,1 393 20,025 37.2 41.4 41.0 42.3 R 4.8 m 164
19.5 438 20,463 36.9 41.5 40.5 _ 42.6 30 5.3 110 160
19,9 373 20,836 37.7 . 4.0 41.6 42,7 36 4.4 119 151
20.3 191 21,027 37,7 420 41.5 42.8 36 5.3 146 201
20.7 599 21,626 37.8 41,5 41.5 43.0 40 4.7 138 163
21,3 424 22,050 38.0 © 82,0 42.0 42.9 36 4.3 122 43
21,5 400 22,850 38.4 42.0 41.4 42,0 26 4,5 86 164
21.9 422 22,872 38.6 42.0 41.8 42,9 .47 4,0 159 127
22.3 400 23,272 38.6 42.5 42,0 43.3 52 4.2 138 150
22.7 350 23,622 18.4 42.5 42,3 42.8 a4 4.5 138 139
23.1 375 23,997 38.1 43,0 42.8 43,0 47 4,9 144 146

4,2



an

Widas river

Table 4.1.}

CHARACTERISTICS OF EXISTING RIVER CHANNEL (2/5)

Sect, _Distance ( m}

Riverbed
Elevation

- Ground Elevation (SP,m} Dike flevation (3P m)

River Width (m) CPanneT Low wc BankTuT

4.3

Ko.  Single Accum. (SHVP, m)  Left Right = teft Right  Lowwe DIke 10 AT SR e
23.5  350. 24.347 18.2 43.0 2.2 43.8 8 4.8 137 156
23.9 450" 24,797 6.9 42.6 4.5 43.1 4.2 35 232 57 4 123
24,3 550 25,347 8.2 43.0 42.6 43.7 4.2 a2 254 5.2 150 182
25,1 500 25,847 39.7 43.3 43.2 44.3 .5 30 130 4.8 87 185
25.5 550 26,397 8.8 43.5 43.3 ) 5.2 34 142 5.2 139 186
25.9. 300 26,697 3.2 43.9 43.0 44.5 4426 38 130 4.9 13 161
2.1 250 26,947 3.9 44.5 43.2 44,9 447 46 152 4.9 187 g
26,6 500 27,447 9.2 4.0 44,0 32 4.8 96 a5
2.1 500 27,947 39.8 44.0 44.4 33 PIEIRTY 0
27.6 500 28,447 40.4 4.5 4.6 30 4.2 B 160
28.1 500 28,947 0.6 4.6 44,8 45.2 27 4.4 99 104
28.6 500 29,447 39.8 ad.7 45.1 a5.2 3 5.2 113w
29.1 500 29,947 0.7 5.0 a5.1 45.3 32 4.3 103 13
29.6 . 500 30,447 4.2 45.0 45.5 a5.7 3 a2 108 N
0.1 500 30,947 41.1 45.8 5.8 a3 a7 104 125
30.6- 500 31,447 41.5 46.0 6.4 a0 a1 am
3.1 500 31,947 42.1 46.2 4.1 aa 42 169 13
.6 500 32,447 42.2 47.0 46.3 60 a2 g M
32,1 500 32,347 4.2 46.8 46.9 a1 43 115 148
32.6 500 33,847 42.3 7.0 47.0 14 23 13w g
3.1 500 33,947 42.9 47.0 47.4 51 3.8 123 3
33.6 500 34,487 43.2 4.5 a7.2 49 .7 1o 1%
341 500 34,947 43.2 47.2 47.5 a8 a1 1 13
34.6 500 35,447 432 8.9 ag.1 7 a0 w4 2
3.1 500 35,947 43,3 18.5 8.0 50 47 e 166
35.6 500 36,447 43.3 487 48.5 54 5.0 110 19
3.7 500 36,947 43.8 48.8 48.9 40 5.0 0 80
6.6 500 37,447 43.9 49.5 49,5 a5 5.3 1k 218
3.1 500 37,947 43.5 50.3 50.1 54 6.5  1l¢ 225
2.6 50D 38,497 43.6 50.6 50.4 50 6.7 m 250
3.1 500 38,947 44.7 51.0 51.0 0 6.2 W18 277
38.6 500 39,447 44,7 5i.3 51.1 51.9 50 6.2 x4 28
39.1 500 39,947 45.3 51.8 51.8 50 6.2 146 798
9.6 500 40,447 46.0 52.6  52.B 65 6.5 162 350
0.1 500 40,947 46.2 §3.0 53.0 72 6.5 6 350
40.6 500 41,447 46.7 53.3 53.8 50 7.3 178 410
41,1 500 41,947 a7.1 54.3 54.8 75 7.0 209 300
41,6 500 42,447 47.5 55.8 55.4 100 7.3 24 500
42,1 500 42,947 8.3 56.7 56.6 100 e I s
2.6 500 43,447 3.0 57.8 57.6 100 &5 248 600
43.1 500 43,947 39.6 57.9 57.6 10 6.8 246 500
43.6 500 44,447 28.6 58.3 58.3 130 8.4 280 550
4.5 500 44,947 51.1 57.0 58.5 59,1 100 5.2 154 358
44,6 500 45,447 52.0 59,3 58.6 100 6.6 252 550
45.1 500 45,947 52.7 59.1 §9.1 106 61 243 510
45.5 500 45,447 52.9 60,5 60,0 100 .2 216 600
6.1 500 46,947 5.4 60.5 59.9 61 5.6 162 44D



Table 4.i.}

Widas river.

CBARACTERISTICS OF BXISTING RIVER CHANNEL (3/5)

flverbed
Sect. Distance { m) pye ation

- Grand Elevation {WP,n) Dike Elévation (IWP.a)  River Width (n) Cropac] Low e Barkful

No. Single Accum. (SHVP, m}  Left  ‘Right . - Left Right  towwc pikc '@ oty ey Cameity
46.6 500 47,447 54.5 61.4 61,2 128 6.6 157 480
47,1 500 47,947 54.8 61.5 61.9 60 6.7 210 356
47.6 500 48,447 57.5 62.5 62.5 65 4.9 160 510
4g.1 500 48,947 55.8 64.0 64.0 75 5.2 197 600
48.6 500 49,447 58.5 64,7 63.8 88 5.6 157
49.1 500 49,947 . 59.1 65.7 64,8 a6 5.6  13g° 450
49,6 S00 50,447 56.4 65.9 66.7 80 5.6 15 350
50.1 500 50,947 59.8 £6.4 66.8 70 6.8 225 460
50.6 500 51,447 . 50.9 63.6 9.0 55 7.0 3 700

Kedungsoko river

X Riverbed
Sect. _Distance { m) Elevation

Gronnd Elevation {SNP.m) Dike Elevation [SMP.m}

River Hidth (n) Gnannel Low e BankVoT

tio, Sing]e_ Accum. (SHYP, m) Left Right '_ Left Right Low wC g;tg to ?C;t? ?; ? %;5§252§
K 0.0 | - ' :
{4 25.1) O o 38.9 4.7
0.5 00 se0 0 39.2 43.2 43.0 45.3 3z 3.8 99 20
1.0 560 1,000 40.0 43.7 42.2 45.2 42 3.5 ) 157
1.5 500 1,500 33.9 43.8 43.8 - » 4.0 © 2 168
2.0 500 2,000 39.9 43.9 43.7 45.1 0 4.0 88 127
2.5 500 2,500 40.4 3.8 3.7 5.0 3 3.7 64 17
3.0 500 3,000 40.1 43.6 43.7 446 45.1 30 50 3.7 ‘78 7%
3.5 500 3.500 40.6 44.2 40.1 45,1 45.2 30 60 3.5 70 7
4.0 500 4,000 40.5 44,3 44.3 45.7 . 44.9 28 100° 4.0 76 114
4.5 500 4,500 41,1 44.7 4.9 0 97 3.8 a8 108
5.0 500 5,000 41.8 44.5 44.5 45.6 45.9 34 98 3.3 a1 120
5.25 250 5,250 42.0 . - 45,5 45.9 3 9 3.2 00 107
5.5 250  5.500 42.1 4.6 44,5 45.4 45.9 27 BRI 60 94
6.0 560 6,000 42.4 44.3 4.2 45.6 45.9 23 98 3.1 56 87
6.5 500 6,500 42.8 48,8 2.8 45.8 6.0 28 100 2.9 50 8%
7.6 500 - 7,000 13.0 44,9 5.0 6.3 6.8 26 @ . 2.8 50 76
7.5 500 7,500 43.3 44,9 45.2 6.0 46.8 27 93 2.4 41 50
8.0 500 8,000 43,4 45.4 45.6 47.1 472 32 K 2.9 65 79
8.5 500 8,500 43.7 45.8 45.5 7.4 47.8 28 97 2.8 a0 68
9.0 500 9,000 44.2 46.3 46.8 48,1 41.7 31 96 2.6 56 55
9.5 500 9,500 44,3 46.0 46.0 48.1 481 B 98 2.4 50 50
0.0 500 10,000 4.2 36.6 46.8 . 49.1 48.9 65 9% . 2.8 96 n

b4



Table 4.1.4

Ule river

CHARACTERISTICS OF EXISTING RIVER CHANNEL (4/5)

sect, _Distance ( m) FIVerhed i Elevation (S0Pm) Gike Elevation (980.0)  River Hidth {n) Ehamue T Lo we gm
No.  Single Accum. (SHVP, m) Left Right Left Right Low we g:tg ta r?l 3 {:I l; (rigx;r':.{
Uoo o 0 9,6 43,6 53,7 23 5.0 49 53
(K 1.5) .
0.5 300 500 49,2 41,8 43,9 16 3.7 13 57
.0 50D 1,000 40.8 43,9 43.9 22 3.2 38 &9
1.5 500 1,500 40,9 44,0 44,1 46,4 54,4 17 17 1.2 12 40
2.0 500 2,00 4.4 44,5 44,5 ' 26 3.5 45 43
2.5 500 2,500 4.1 44,5 46,5 44.9 17 2.4 12 43
3.0 500 3,000 42,1 44.9 hh.7 45.6 45,2 27 27 2.8 32 &9
35 500 3,500 42,3 45.2 45.0 45,5 5.9 17 17 2.7 31 8
4.0 500 4,000 12,6 45,1 5.6 45.9 46.0 1z 12 2.7 34 31
4.5 500 4,500 42,6 45,9 45,3 46,2 46.2 15 15 3.2 30 35
5.0 500 5,000 41,8 45.9 45,6 46,6 46,6 12 12 3.7 26 30
5.5 500 5,500 - 2.6 46.0 45.9 45.9 46.8 12 12 3.5 26 32
6.0 500 6,000 44.0 46,0 45.9 41,2 47.0 10 10 2.7 12 24
6,5 500 6,500 44,1 46,4 46.7 {a?.? 4t 7 13 11 2.4 it 17
7.0 500 7,000 44,3 46,7 45.9 47.9 47.9 13 13 2,3 24 16
7.5 500 7,500 449 47.8 46.8 48.2 48.7 27 27 3.0 79 s
8.0 500 8,000 44,8 47.5 47,31 .&8.2 48.6 12 12 2.7 25 22
8.5 500 8,500 44,8 48.1 48,0 48.4 48,6 4 24 3.1 28 36
?.0 500 9,000 45.5 48,3 43,2 - 48,8 19 3.8 30 31
9.5 500 9,500 45.2 48,8 48,9 - - 29 3.5 50 36
10.0 500 10,000 45.9 49,0 49.1 49 1.0 52 al
10,5 500 10,500 46.5 49.8 9.4 50.4 22 3. 33 56
11,0 500 11,000 48.6 49.9 49,9 50.6 i8 1.5 23 a1
11.5 500 - 11,500 47.2 51,0 50.5 50.9 16 1.5 32 42
12.0 500 12,000 41,6 51,7 51,0 51,5 15 1.8 35 63
12.5 500 12,500 48,7 52,0 51,5 52.5 20 3.2 40 70
13,6 500 13,000 48,9 52,3 52,2 52.% 13 1.5 27 60
13.5 500 13,500 49,2 52,8 52.5 54.2 22 1.6 56 60
14,0 500 14,000 49,3 53.9 53,2 54,3 .30 4.5 52 114
14,5 500 14,500 50,1 53,7 52,9 54,7 8 3.2 &5 73
15.0 500 15,000 50,5 53,7 52,6 55.0 20 3.3 46 70
5.5 500 15,500 5.7 54,3 " 53,5 55.5 i9 3.3 40 36
16.0 sop -16,000 51.2 $4,4 54,1 55.3 16 31 45. 63
16.5 500 16,500 51,3 54,0 53,9. 54,6 55,9 16 30 2.7 37 59
17,8 500 17,000 51,8 55,1 55.5 55,6 56,7 9 9 1.3 54 69
17,5 500 17,500 52,3 . 56,3 " 56.0 57,2 57.0 20 29 4.8 57 111
18.0° 500 18,000 52,4 "56,8 57.0 58,1 8.1 19 ]! 45 6l 138
18.5 500 ‘18,500 53,5 58,2 57,8 58,9 20 4.5 57 159
19.0 500 :19,000 54,85 58.50 59.0
19.5 500 .19,500 © 56,25 61,0 61,0
20,0 500 20,000 $7.0 62,40 - 62,80
20,5 500 20,500 58,75 64,0 64,0
21,0 500 21,000 62,10 $5.0 5.0
2.5 500 21,500 62.50 66.0 6.0
22,0500 22,000 '63.0 61.0 67.0
22,5 540 32,500 64.0 69.0 68.0
Nate : Channel dimension upstréam from sect 19,0 ls based on the topo maps with 172,500 {n scale.
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CHARACTERTSTICS OF EXISTING RIVER GHANNEL (5/5)

ke Lo

Table 4.1.
Ulo river .
: : Riverbed . N
sect, _Distance {km) Elevation - Grond Elevation {SHP,m) Dslu_ce Elevation (900 )  River Width {m)
Ho. Single Accum. {SHVP, m}  Left Right Left Right Low we  pive
230 500 23,000 65.40 69.0 69.00
215 500 23,500 66.90 0.0 70.0 94 -
26,0 500 - 24,000  70.70 74.60 72.60
24,5 500 24,500  76.0 80.0 80.0
25,0 500 25,000 83.500 88.0 88.0
25,5 500 25,500 §9.0 32.0 92,0 66
26.0 500 26,000 96,50 183.0 104.0
26.5 500 36,500 107.70 110.0 ML
7.0 500 - 27,000 116,50 120,0 121.0
27,5 500 27,500 128,0 130.0 135.0
8.0 500 28,000 136.80 144,0 145.0
28.0+
loo 100 140 144 144,7
Note : Channel dimension upstream from sect 19.0 is based on the

Kuncir river

topo maps with 1/2,500 in scale

Depth  Arga

(a} (=€)
246
211

Channe T Liw we ~ BamitaT
Cagac ity
lm

/o)

ssct, Distance (m) FIYErPR G Elevation (9NPum) Dike Elevation [34.0)  River Width (m) 3:;’;,‘:9‘ Lo we - BarkTOT
Bo. Single Accum. {SHYP, B)  Left Right Left Right  Low we g;tz © Ca) (md)  (mfeec)
Ke 0,0 D 0 41,9 45.0 45,0 19 31 47 50
(K 5.25}

0.5 500 500 42,6 45,3 45,4 10 3.0 23 49
1.0 500 1,000 43,2 45,1 45.7 13 2.4 18 17
1.5 500 1,500 439 45.0 45,5 46,7 46.1 12 12 1.4 11 13
2.0 500 Z,ﬂGO 44,6 45.5 45,5 6.7 46,6 15 15 1.5 7 8
2.5 500 2,500 44,1 45.8 46.2 47,1 47,3 12 12 1.9 6 4
3.0 500 3,000 44,8 6.0 46.5 41.5 47,6 12 12 1.6 14 2
3.5 500 3,500 44,9 46,7 46.5 47.9 58,0 13 13 2.0 1t 1
5.0 500 4,000 45.4 479 47.0 48,4 58,4 12 12 1.6 1 9
4,5 500 4,500 45.1 47,7 67,7 48.8 48,4 10 10 2.8 15 13
5.0 500 5,000 46.5 48,1 48,0 49,2 48.8 10 10 T 13 iS
5.5 500 5,500 45.9 46.3 48,2 49.% 49,3 13 13 2.3 21 15
6.0 500 6,000 46,2 49.3 - 48.9 50,1 49.7 12 12 3.0 20 25
6.5 500 6,500 45.5 50.0 49.5 50.7 50,2 30 10 4p

7.6 500 7,000 £7.4 50.2 50.0 13 2.5 66 &y’
7.5 500 7,500 47,9 50.7 50,5 51,5 50.9 16 16 2.7 25 50
8,0 500 8,000 47,9 51,0 51,4 51,6 20 1,2 22 W
B.5 500 8,500 48,8 52.2 51,5 52,4 20 3.3 42 &y
9,0 500 9,000 48.8 52,4 51.9 52,7 4% 3.3 46 41
6.3 400 ¢,300 49,8 32,8 52.3 53,1 33,4 15 16 .2 .97 b4
10,0 500 10,000 50,7 53.8 54.0 56.5 19 ) 3.3 40 ‘101
10.5 500 10, 500 51,8 56,0 56.0 25 .4.? 100 2le
1.0 500 15,000 52,1 56.0 55,8 32 1.9 48 128
L5 500 11,500 2.0 56.8 57,0 57.2 20 4.7 55 ‘137
12,0 500 12,000 53.4 58.0 58,0 7 4.5 6B 144
t2.5 500 12,500 55,0 59.8 59.7 20 64 63 270
13,0 500 13,000  56.4 62.2 62.0 27 58§16 320
1.5 500 13,500 57,7 63,3 63.0 40 5.0 128 160
15,0 500 14,000 58,6 65.2 64.7 23 6.6 80 110
14.5 500 14,500 60.2 66,6 66,1 66.8 66.3 6 [ 5.4 1Hy 260
16,5 2.000 16,500 88,1 76,5 78,9 65 157

18,5 2,000 18,500  101,4 168.0  108.5 28 F27

70,5 2.000 20,500  140.2 145.2 45,3 42 160
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Table "4.1.2  HAMLET AND HOUSE IN THE NATURAL RETARDING BASIN

HAMLET AWD HCUSE IH THE WIDAS HAMEET AND HOUSE IN THE

RETARDING "BASTR (173} KEDUNGSOKO RETARDING BASIN {3/3)
{pelow 38.6 m SHVP) (below 45.0 m SHVP)
Hame of hamlet - No. of houses Name of hamlet No. of houses
) bk. Miren
Dk, Tambak bs. Sidoarjo 283
Ds. Jatikalen 219 ) kKec. Tanjung Anom
Kec, Jatikalen Dk. Tanjungrejo
. ' Ds. Ngadirejo 4
Dk. Kedung tunggak Kec. Tanjung Anom
s, Jatikalen 167 Dk. Jaruman
Ds. Ngadirejo 152

Kec. Jatikalen E ;
) : Kec. Taniung Anom
Dk. Balowono Dk. Nglegok
i bs. k
Ds. Jatikalen 93 5. Sumengko 42
: Xec. Sukomoro

Kec. Jatikal
ec atikalen bk. Sekar Putih

Dk. Mgrengket bs. Son?bekel 17
: Kec.Tanjung Anom
s,
s. Ngrengket 213 ok. Mukuh
Kec. Jatikalen Ds. Sidoarjo 53
. Xec, Tanjung Anom
T5° tal ’ 632 nos Dk. . Ngadirejo
Ds. Ngadirejo 193
Kec, Tanjung Anom
Dk. Wonoasri
HAMLET AND HOUSE IN THE Ds. Ngadirejo 203
ULO RETARDING BASIN (2/3) Kec. Tanjung Anom
(below 44.9 m SKVP) Dk. Gempolan
B . Ds. Semeingko 15
. Hame of hamlet - No. of houses Kec. Sukomoro

Dk. Blimbing

Dk. Kedungscko .
Ds. Banjar Anyar 245

Ds, Kedungsoko 122 _

Kec. Sukomoro ) Kec. Tanjung Ancm

Dk. Gempol Cablek - bk . Sum%er Ungu

bs. Kedungsoko 108 Ds. Banjar Anyar . 205
Kec. Sukomoro Kec. Tanjung Anom

ok Turi bk. Sumber Agung

Ds. Nglundo 55 Bs. Banjar Anyar . 3186

Kec. Sukomoro Xee. Tanjung Anom

pk. Nglundo D, Sumberejo

Ds. Nglundo 230 Ds. Banjqr Anyar 107
Kec. Sukomoro Kec. Tanjung Anom

: . Dk. Sumberwaru

Ds. Banjar Bnyar 180
Kec. Tanjung Ancm

Dk, Jopatran
. Nglundo © 106
Kec. Sukomoro
] . pk. Kedung Bengkah
. Bk. Bale Turi ) Ds. Kedungsoko 63
Ds. Nglundo 34 Kec. Sukomoro
Kec. Sukomoro
o : : Dk. Bulak Sogo
Dk. Gebang Ds. Nglunde 26
Bs. Kedunggalun 48 Kec. Sukomoro
Kec. Gondang
Dk. DBulak Jeruk

Bk, Jasuman . Ds. Blitaran 160
Ds. Kedunggulun 248 Kec. Sukomoro
Kec. Gondang
. . PX. Sembung
Dk. Paldaplang Ds. Blitaran 108

Ds. Kedunggulun 133
Kec. Gonhdang

Kec. Sukomoro

o Dk. Bungur .
LCk. Bringin . Ds. Bungur . 73
Ds. Kedunggulun ’ 144 Kec. Sukomoro
Kec. Gondang
Total 2515 nos
Total 1228 nos



TEN - DAYS RAINFALL AT BULAKMOJO

Table 4.1.3
{ 1973 to 1983 ) (1/2)
Each Year
Honth E:;s 1973 1974 1975 1976 - 1977 1978 1979 1980 198l 1982 1983
Jan. F 7z.5 92,1 1187 113 114.¢ 110.5 114.5 08 66 56 140.5
H 60.3  $5.8 157.5  6l.3  73.2 92.27 104.5 156 2 40.9 52.0
L 108.4 86.1 59,3 10.7 153.2 123.3 46.7 75,6 151 67 143.0
Peb. F 188.2  109.3 131.1 20,9 106.% 85,7 3l.4 25,7 35.6 <o 10.0
u 213.6  27.2 5L.3 32,7 56.6 192.7 9 72,4 320.9 (-t 103.0
L 108.1  95.1 ‘92 130.0  20.3 47,6 112.1 179.5  13.8 (=) 123.0
Har F 79.8  105.6 76 C191.3  53.8 1315 22 34 t-1 169.0 42
M 68.3  47.9 59.9 36.0  57.7 71,5 95 29,5 12 1235 137
L 70.8 57.8 133.1 1z1.0 128.9 40 105 &0 (=1 60.0 112.9
Apr. ¥ 46.9  77.8 135.0 56.0  90.1  25.5 119.5 67.4  t~) 35,5 83.5
.u. 72.9  145.6 137.2 22.5 ‘4.9 11,0 147  106.7 (-1 28,0 64
L 92.6 14.5 9d. 5 15.8 17.8 Q 29.5 49,1 =1 151,90 7
May r 22.9  63.2 = 4.0 0 6.0 120 o 115.5 - 65.4
M 15.5 75,8 - = o 0 83.0 9 o 1.6 - 23.7
L 10.4 - - 0 7.0 26,0 39 0 - - 105.3
June F - 2.2 - o S7.5 49,0 108.5 - - 0 -
M - - ~ o 9.9 2.0 0 - 43.4 o -
L - 22,3 - 0 48.1  32.2 0 - 33.5  © -
July F 0 - - 0 - 6.7 0 o 4.5 0 -
. u 61.9 - 13.9 0 - 4.5 © 0 31 0 -
L 10,4  31.6 - o - 0 0 18.5 0 -
Aug. F 0 6l.1 - 0 - o o 11 - ) -
M 0 - - 0 - 0 o 0 - 0 -
L o 7.3 . - 0 - 0 0 o 24,1 o -
Sep. 3 o 5.7 29.5 0 - 1.5 0 0 o - -
H 47.0  77.6 17.8 0 - o 0 - 10 - -
1. 55.4 - - 0 - a 0 - 55.5 - -
oct. ¢ - ‘76,3 93 0 - 1.3 © 0 82,0 .0 -
e - 4.9 47 2.9 - 0 o 1.0 6.0 0 55
L 20,4 62.8 13L.0 1.4 - ¢ 0 11.0 - o 27
Nov. F 0. Nodata 33.4 77.8 - 55,5 0 a8 62.0 © 74
M 0 No data 7L.1 0 - 42,0 34.5 40.5 84,5 15.1  145.5
L 0 Ko data 87,5  145.9 93,5 39.0 3,5 233 77.5 0 . 103:5
Dec. F - 256.2 124.8 7.1 153.8 133.5 75.5 162.5 80.5 91.5 46,1
" - 91.4  46.6 32.1 30.4  85.0 105.5 74 40.9 87.3 -
L - 38.8 . 79.5 53,8 342,7 445.4 133 173.2  76.6 68 204.7

Hota

{ -); No available data
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Table 4.1.3

TEN - DAY RAINFALL AT MRICAN

( 1973 to 1983 ) (2/2)

Each Year
Month Ee" 1973 1974 1975 1976 1977 1578 1979 1980 198t 1982 1983
ays . . X
Yan. p Yo daka  jg4.3  118.4 183.3 107.3 131 245 134.7 8 Sl 243
H . 61.1 72,3 119.3 ld2.0 " 11z 238 188 B? t=1 76
L ' 93.6 53.5 42,5 63.2 88 103 174 49 =) i9
Feb, F 53.2 89.0 26.5 16.7 50.5 136.5 157.2 102 124 90.0
& 84,9 79.0  110.5 34.5 80.5 27 252.1 51 114 188
L ® 148.3 4,0 169.0 631 41.5 78 58.1 . 88 164 o8
Mar. F b 150.5 71.9  201,0 123.8 48.1 98,1 0 93.3 (-} 101
H " 50.3 113:4 106.2 49.2 20,2  159.3 54.9 18.7 3 144
L " 103.1  158.9 97.9 _ 105.7  155.1 51,1 105 62,4 - 111
Apr. F " 58.8 23.5 9.8 4.9 64.8 - 147 103 39,0 49
M " 3.9 10307 2.1 4.0 37.1 192 177 76 55 102
L " 4 49.3 21.6 109.3 68.2 3L 121 132 12 168
May F " 154.9 85.6 17.7 0 79.5 112 2.0 16 - 65
H * 37.2 69.6 0 0 155 18 o 12 - 109
L " - 15.9 ] 49 13 a7 16.0 - - 101
June F " - - [i] 10.5 33 49 - - - -
2] " 3 - o 3 9 o 22 - 2
L " 23 31,2 [ 9 103 [} “ 27 - -
July F - - - o 0 104 [} 0 15 - -
¥ & - G.2 0 - 12 [ 0 28 - -
L - 47 -~ .0 - 14 4] 60 - - -
Aug. F 24 - - 0 - 10 [+} 34 - - -
] - 0.8 0.3 0 - 59 0 2 i - -
L 4 4.3 - 0 - Q 0 a 17 - -
Sep. F 2 37 18.1 0 - I8 0 T4 - -
M 5.3 a5 55,7 1] - 15 Q - - - ~
L 49 - 1. 24 ~ 0 0 38 - -
oct. F 59 83.1 0 - 64 o 0 .4 - -
M 17 - 11.3 59 - 4 0 5 18 - 25
L 2 22 342.7 . 97.4 3 48 8.8 2 11 - 39
tiowv. r - 1 19.0 0 - 45 3.4 0 15 - 4
4 - 230 32.3 3. 11.3 14 ©68.9 27 12 26 31
L - 64 108.5 192.1 10.0 10 47.3 50 133 3 90
Dec. F - 96 80’ 36,4 1656.9 103 68 1t 189 69 27
M - 31 205 1.8 7.7 88 63.5 18 94 98 15
L - is 89,5 0.5 121.2 204 128.3 24,5 48 44 264
Rote : { - }; No aveilable cata
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Table: §.1.4 EXISTING RIVER STRUCTURE IN WIDAS BASIN (1/2)
River name : K, WIDAS '
oealadin Wi . .
Locotis Kind of Structurs L. Cpur Yot dth of movableporl “;';dlhdo’ Bndrsill Heighl
" |srviore | nome [ETETE poss Width - o iovabls Remarks
i E X Tolalwidth} Span part [ Structure} ™0 IFixed port
s1.45 ¥ | pan (Hgudikan) 0! |rerigstton| 451 (gi aboan o™ - 2.5 2.5
Syphon - 0 Trrigation | 1.25 1.25 1 - - -0 -
Slulce - 6 | Irrigation 3.5 1.75 2 - - - -
Rlver ngma : K, KEDURGSOKO
1241 i
Kind of | 8trusture Lagaledin Totol Width of movablepart [ width of | Bed slil Height
Locotlon e =-|- Purposs . - fixad of Remarks
Structure | name [& [ ETE Width Mavoble
g 8 z Totalwidth] Span part Structure part Fixad parl
I.UG‘“:!1 _VSluice - ¢ | Drainage - - - - - - - i @ 0.4%1
1.25 " - ] t* 1.5 1.5 1 = - 2.3 -
3.30 " - 9 " 0.3 0.3 1 - - T0.5 -
5.25 " - o " 1.2 1.2 1 - - 1.5 -
6,50 " - 0 " - - - - - | - .o 0.8%1
R T GTET {
10,15 Daz (Malangsari) 0 Ircigation | 36.6 36.6 5 :5 6+ A
Sluice V] " 1.8 1.8 1 - -
A
River name : K. uio
{1 milln : | H i
Kind of | Structure Loce Total Width of movablspart ] widthof '] Bed sl sigh ,
Location . = =1 Purpoie - flxad of Remarks
Struciure name | & 5 Widih it |stract Movable | .
3 & Totolwidthf Span pe ructure 1 oar Fized porl
ko Syphon . _ . - . _ _ . Canal
S:B { Dorogeneng } 0 Irrigation a¥n x KI.50
Welr " o 3.2 m . (2]
{ Bulakmofo ) 9 2327 | (1.om ! 20 - 1 3
10.8
Sluice - 1] " E.0 1.0 1 - - - -
14.0 Slulce
' { Dangdet damj| © 1.5 1.5 1 - - 1.0 -
¥
16.75 Sluice - 0 " 0.5 0.5 1 - - 0.8 -
) - : : .025x2
Den (T1Fipan) ¢ " w.0s | 1005 |01 - 2.2 | -
Sluice. - o " 0.6 0.5 1 - - - -
20.7 - S— —
Slulce - 0 " 1.2 1.2 {0.6x2) ~ - - -
' ' 2,3 x 3 _ -
,Slu’ci_J - 0 ! 6.%. 6.9 (.6mz3) - -
28,1 K“.“Cl:e‘:?e““n ¢ Safe K, Xunchr )
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“Table : 4.1. 4 EXISTING RIVER STRUCTURE IN WIDAS BASIN { 2/2)

River nome : K. ypuncin

\ g
Kind of | Structure Locatadin | . Total Widih of movable part | wigth of | Bed aill Haight
Location MeTE Putpass fixed af F—e g Rednarks
Siruclure name | & g Width Struct Movabls |
g g 2 Totolwidih|  Span part ructure | “HE® | Fixed pard
19" | slogee | - 0 pratnage | 0.5% | 0.5 1 - - o |-
2.2 tr - ' " 0.5 6.5 1 - - 0.8 -
" " - of 0.5 0.5 1 - - 0.8
3.65 . » - ] » 0.3 0.3 1 - - 0.3
458 W - ¢ " - - | - - - - - # 0.3%1
R bm x 3 _ _ 4 _
Dam’ { Kapss ) [ " 18 18 (5a x 3) '
6.5 Sluice - 0 " 1.0 k.0 1 ~ - 2
Sluice - 4] " 1.0 I.0 3 - - 2
8.65 | Syphon . - 0 " T - - - - - ? 2.07x2
’ (Tanjung) . 4,75mx?2 _ N _
Dan (&ramat} o Irrigation| 9.5 2.5 (4. 0mx2) 2.6
9.85 _
Sluice a " Q.7 0.7 1 - - - -
10,95 " o]" ™ 2.5 | 2.5 1 - - 2 -
3.5
Pan (Kedunggerit) o] .o 18.3 (2. 0a) 1 15 - [ [}
17.58 ’Sluice {Syphone)} i} " 1.3 1.3 1 - - ' _ N
Sluice l 0 u 1.3 1.3 1 - - - -
“Flood B, 2054
20.5 Diversion weir - o Di::rsion 33.¢ 33.0 {7.5x4) - - - -
' X 4,843
20,55 Diversfon weir 0 ’ " 14.4 14.4 (,‘_3“3) - - - -
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Table 4.1.5 PRESENT CONDITION OF EXISTING BRIDGE IN THE WIDAS BASIN (1/4 )

River name : K, widas

L
L t ta .
l:J““_T 2o 3
| | T

|

K

Bridge length

Span length { rnost longest )
Effective width include in sidewalk
Width of sidewalk

Helght to surface from river bed
Helght to girder bottom from river bed

4.12

_ No of . . | Administra-| Classifi -| Typs of 1 Typsof | Bridde | nNos.of | Span | 8B h, L
Inventory | L.ocation " i Super Sub langth length b
‘Survay tive oftice | cation - |gtrycturslStructure] L{m} [ Span | {(m) () (m) (m}
1 3.90 + L0 Fontéatll Bamboo Wooden 20.0 - - - - -
{Lengkong) RC-slak | [RVEELed 7.5 4.6 1.0 -
o o .5 . .
2 11.50 + 339 Road | po prated PLIG Bent  65.0 7 14.0 5.5 5.56 4 ©7 5.8
: - kbent
{Karangsem} ) : Steel ot 4.5 :
JrONESEnt a7+ 15d do Truss | To¥one o] 830 4 24.0 - .6 6.1
SR Inverbed 4.0
4 32.1 + 209 do SRC eam orype 47.00 -4 12.0 /o.e 9.0 8.5
'''''' Shape Steel Z.0 -
5 34.6  + 350 do cteot Frame 10, 30 5 8.0 /_ s.gs.. 5.0
Steel 2.25
.8 . . .
6 37.1 + 12 Footpathf "0 idn 90 31.8 4 11.50 / B 7.6
RC-T Inverted o 3.9
7 18.6 + 250 oad Bean Cmmype 38.8 4 9,00 Bl 8.8 8.4
8 43.1 + 300 road - RC-slab| Rigid 50.25 6 ro.00 |23 o.65] 10-0 9,2
Light Steel R 2.75
9 48.1 + 200 paiiway | trass | STAAY 46.7 3 28.70 /_/ 7.5 7.0
Gravity - 2,7
10 46.6 + 200 oad | do Sravitv ] a0 2 23.75 78 6.3 5.5
River namae : K yedungsoka
No of - |Administra-| Classifi- | Type of | Typsof | Bridge | yos.of | Span LA B Y h,
Inventory | Location . 11 ; Super Sub length langth b
-Survey ve office | cation - ISyrycture|Strusturel Lim) | Spon } t{m Y | (m} {m} {m}
Shape fnverced 8.5 .
1 3.5 + 200 | Binamarga | Road T-kype 50.8 s 11.6
. Steel Steel frame /0‘75
Steel Inverted 1.06
i - 82.0 8 12.2 ol
2 3.5 & 220 kailway | girder | r-Type 1/’
Footpath . Wooden 41.0 8 10.0 .3
5 7.0 + 250 (Road) Wooden | Weo e“ 1 //___
a’ 8.0 + 100 Footpath| Bamboo - 40.0 - - - - -
5 10.0 + 150 40.8
B
b




TquE' 4.1.5 PRESENT CONDITION OF EXISTING BRIDGE IN THE WIDAS BASIN (2/4)

River name : K vle Mo, 1)

hy —
i

J
ol |
b K
or
.

e

L : Bridge length

I : Spanlength ( mostlongest)

B : Effective width Include in sidewalk

b . Width of sidewalk _ )

hy : Helght to surface fromriver bed

ha t Height to girder bottom from river bed

h,13

N
~ No of Administra-| Classiti - | Type of [ Typeof | Bridge | Nos of | SPOR B h h
Inventary | Location |". " i Super | Sub langth length b 1 2
“Survay ive office | catien - (gyrycturelStructure| Lim} | Span | I{m) | (m) | tm) {m}
1 1.5 + 200 Road Wooden | wooden 15.5 3 5.3 2y 4.75 4.60
2 5.5 + 350 Road do do, 16.6 4 4.7 2‘0/ 3.85 3.6
3 6.5 + 330 Road RC-slab | Gravity . 21.8 2 10.9 4'0/ 4.10 3.4
i Shape Inverted] L. , 6 3.9 .- 1,15
4 16,0 + 70 road ey r-Type 15.3 z 7.65 /,/_ 4.55 4.35
RC-T Inverted 6.2
. .5 . 4.6
5 11.5 + 00 Road Beam orype 74.6 2 11 / 5.0
Iinvertegd 8,35 . -
6 13.0 + 200 Road do Totype 25,2 2 11.8 /10 4.55 .45
- 2.5 .
7 13.5 + 3007 Road wWoodein do 22.0 2 1.0 / 5.0 4.5
‘ : : 1.3
8 14.0 + 250 | Bi Road RC-slab a 46,0 4 11,0 4.9 4.2
Binamarga O sla o} ) m
. Steel
9 14.5 + 250 | PJKA Railway do 51.60 3 17.40 1.06 5.9 4.3
: Beam - ) )
10 16.0 + 300 Road RC-T : 8.8
Hoam do 25,0 2 12,50 /0.al 5.35 4.7
11 18.0 + 300 Road do pile bent; 27.8 2 13.90 8‘9/ 6.8 6.1
: 1.1
Shape Inverted 3.3
12 18.5 + 50 Road ool roType 12.2 1. jize /_ 6.0 5.6
13 19.5 + 250 Pootpathlp. oo | wooden 20.4 3 7.0 1.5 - 5.55
{Road) /_j .
14 20.5 + 200 Road Arch Gravity 36.0 3 5(7) 25/
15 21,0 + 200 Road RC-T Bea Inverted - 3.4
Torype 15.2 2 7.6 et 4.8 1.4
16 22.5 £ 110 Footpath| wooden | DOVt g 4 2 4.7 1.8~ 7.25 | 7.0
Hooden
Shape -
17 24,0 + 440 Road Sten: %&;i}i‘;ed 15.4 2 1.9 3.9 6,25 6.0
18 24.0 + 280 Agueduct| Arch Gravity | 21.2 2 10.6 1'5/ - -
N L. B
!y




Tabte 4.1.5 PRESENT CONDITION OF EXISTING BRIDGE IN THE WIDAS BAS[N (3/4)

River name : K Ule (no. 2}

No of . |Administra-| Classifi- | Type of | Typaof | Bridge | Nos.of | SPun B h n
Inventory | Location "\ " ) Super | Sub length langth b I 2
-Survey ve office fcalion - IsyyerurelStructure] Lim) | SPan | 1tm) | (m) (m}) (m)

A Shape 2.0 B
_19 24.5 + 300 ¥Yootpath arenl Gravity 11.1 1 11.}) / 7.7
Inverted 2.5 T
20 25.0 + 300 —1 Road wooden | L n 22,6 R 7.5 /‘ 6.5
2.0
21 25.5 + 430 Feotpath | Weeden do’ 14.1 2 1.0 - 7.4
| {road) /
Shape Inverted 2.0 _ 6.0

22 26.0 + 400 Road e | e 28.1 3 9.5 el .

23 27.0 + 300 Footpath| Bamboo | Wooden | ~31.4 q res 07 - ~

River npome : K XUHCIR ({ No. 1}

. No of Administro-} Classifi - | Typa of | Typeof | Bridge | Nog of | Span B h h
Invéntory | Location |0 i Super | Sub length tength b - 2
-Survey ve office | cation - [syryeturs|Structure] Lim) | Spen | 1{m) (m) tm) {m)

1 2 + 50 Fookpath| Bamboo - 10.0 I 16.G - - -
2 0.5+ 70 do do - 10,0 1 10.0 - - -
3 1,0- 5o read wooden  (Gravity 5.5 1 5.5 B2} 2 -
4 1.5+ 0 do do do .8 " 6.8 257 | g8 -
[ 1.5 + 3590 Footpathf Bamboo Bamboo 10.0 1 10.0 - - -
Footpath, . 1.5 - -
6 2.0 + 200 (Road) do weoden 10.0 1 10.0 i
7 2.5 + 120 do do Gravity | 4.2 2 7.1 % - -
B 4.0 + 250 Road  |RC-T Bewd  go 14.4 ' ETRY ""”X 4.1 3.0
9 5.5+ 0 do.  |waocden do 1.2 3 £ T a6 -
10 7.5 + 220 Footpath| Bamboo [ Wooden 10.9 I -] ic.¢ - - -
Tsteal . 2.8
11 8,0 + 150 Road’ Truss| Gravity 20.25 1 20.25 / T - 3.7
Shape Gravity :
12 8.0 + 450 do steel 5 Rigid | 13.85 2 6.90 355~ 4.25 1.7
- J frame L
13 9.5 + 150 Road RC-T mearGravity 8.2
- : Pile bent, 19.00 2 9.5 A 1.8 4.4
steel i 0.6
14 10.0 + 400 Agueduct| “o o do 10.00 1 10.00 /{' _ _
15 0.5+ o0 Road H-bean do 20,5 2 12.3 10%25 5.3 4.6
Steel .
15 16.5 + 350 do wooden | frame | 25.5 3 13.7 25" - 4.7
_ Steel fra— ’ 1.5 . - ~
17 12.0 + 120 Foo.tpati.l Bamboo me Gravig 26.0 3 8.% /
ty
18 12,5 + 50 Road steel | Gravity | 22.0 4 7.6 "% .o .4
— L - . B
IL 12 _ 13 . | b.[_ . b
S ) A ‘E“*—‘—iﬂ
- _:,/ 8
=
L : Bridge length b ; Width of sldewalk
i : Span length { most longsst ) h; : Hslght to surface from river bed
B : Effoctive widthinclude in sidewalk hy : Helght fo girder bottom from river bed

4.14




Tobie 4.4.5 PRESENT CONDITION OF EXISTING BRIDGE IN THE WIDAS BASIN (4/4)

Rivar narne : K ¥uacir (Ho. 2}
:

No of | - | Administra-| Classifi -| Yype of [ Typaot | Bridgs | ngg ot | Span B h h
Inventary | Locatlon e offi . Super Sub langlh length b | 2
“Survay . tivaoffice | cation  |gyrueturelStructure) L (M) Span | (m) {m) (m) Lin}d

Trvertod
19 13.0 + 80 Road  [RC-slab |rarype | 22-0 2 10.5 6,2 7.4 6.9
— Pileé hent - .
20 14.5 + © roaa [P pnvertea | 17.a 2 8.9 1.5 7.25 6.7
Stecl T Type -
21 16.5 + 180 Road do biravity | 10.0 1 10.9 2.5~ 7.90 7,60
22 17.0 + 250 Road EER bl IR 2 7,25 | 2.5 6.2 5.9
RC- T Inverted 6.2 ‘
= 23 17.0 + 400 Road Bean  frrype 21.0 2 10.25% " 5.50 4.70
24 18.5 + 150 Road g’t':gf Gravity | 28.0 3 9.5 f% 7.00 6.80
25 20.5 + 0 road  |PMPE o oviey | 400 4 8.0 36"
ﬂl Steal N .
il L—
y
I S
J la s W
P ‘
A a4 | ]

. Bridge {ength
1 : Spunlength { most longest )
B : Effactlve width include in sidewalk
b Width of sidewalk - .
h, : Helght to surface fromriver bed
hy: Helght to girder bottom from river bed

4,15
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Fig. 4.4;2 CONTOUR MAP OF WIDAS RETARDING BASIN (1/3)
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