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PROPOSED SITES OF BARRAGE AND BOUNDARIES OF BENEFICIAL AREA ON DRAINAGE CORRESPONDING TO BARRAGE SITES
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TAB,3-4-1 .5

Table 3-4-1, Typical Pattern of Soil Profile in Rambai Series (P-75 in Paddy Land)
Horizon Depth Texture 'Color Structure Mottles Hardness
cm + .
1 0-12 CL 10YR 3/2 Massive Little 7
2 12-22 CL 2.8Y 4/2 Weak Little 18
3 22-37 5L 10YR 8/2 Weak Little 19
4 37~ CL LOYR 3/3 Weak Little 12

Table 3-4-2. Typical Pattern of Soil Profile in Kubu Series (P-66 in Paddy Land)

Horizon Depth Texture Color Structure Mottles Hardness

1 0-10™ HC 10YR 5/2 Massive Little 4

2 10-30 HC 10YR 6/1 Strong Aburdant lé

3 30-50 HC 5Y 6/2 Very strong Common 16

4 50- HC 5Y 7/2 Strong Abundant 16
Table 3-4-3. Typical Pattern of Soil Profile in Pelandok Series (P-61 in Paddy Land)
Horizon Depth Texture Color Structure Mottles Hardness

1 0-13°™ HC 10YR 5/1 Massive Little 4

2 13-32 HC 10YR 3/2 Massive Common 11

3 32-43 HC 2.5Y 7/1 Massive Common 10

4 43 HC 10YR 6/2 Strong Abundant 10

Table 3-4-4. Typical Pattern of Soil Profile in Lahar Tabot Series (P-51 in Paddy Land) '

Horizon Depth Texture Color Structure Mottles Hardness
1 0-13°™ HC 10YR 3/1 Massive Little .4
2 13-32 HC 10GY 4/1 Massive Common 10
3 32- HC 10GY 4/1 Moderate Common 10
Table 3-4-5. Typical Pattern of Soil Profile in Swamp Land (S-1) .
¢
Horizon Depth Texture Color Structure Mottles Hardness
1 0-35°™ HC 7.5Y 5/1 Weak Common 9
2 35- HC 7.5Y 4/1 Massive Little 5




TAB. 3-4-6
Table 3-4-6 Mechanical Composition of Soil Samples

Soil Soil Depth of Mechanical composition (%) Tex-
Series No. Sampling [ Coarse sand (Fine sand Silt GClay £
{cm) | (0.2-2. 0mm){(0. 02-0. 2mm})(2-202) | £ 22) Te
0-12 45,0 13.1 20,2 27.7 CL
— 12.-22 50, 6 1z.0 22,2 15,2 CL
B 22-37 67.0 13.9 10.2 8.9 sSL
Rambai 37- 44.8 12.2 22.3 20.7 CL
P.78 16-65 16.7 15.1 42,5 25.7 | LiC
65- 18.5 14,9 39.7 26.9 | LiC
0-10 0.2 5.0 38.2 56,6 HC
Po6b 10-33 0.2 4.6 34.4 0.8 HC
33-50 neg 4.1 26.7 69.2 HGC
50- neg 5.0 24,4 70.6 HC
Kubu P-69 60-12 9.4 15, 4 50.3 24.9 | 8iCL
P-62-b| o0-12 0.4 3.1 32.7 63.8 HC
P77 0-12 0.7 28,6 42.8 27.9 | LiC
Paddy B 12-20 0.9 25.5 27.4 46.2 HC
Soils
0-12 1,4 8.0 39.7 52.7 HC
P61 1232 1.8 8.5 42,4 47.3 HC
32-44 1.7 7.1 32,1 59,1 HC
Pelandok 44- 0.3 8.8 26.6 64.3 | HG
P-57 0-12 2.0 19.2 39.1 39.7 | LiC
P-64 6-~13 5.4 24. 6 36.8 33.2 | Lic
P-68 0-12 1.2 23,1 43.8 31.9 | LiC
0-11 0.2 10.2 29.1 60.5 HC
P-51 11-32 0.1 11,6 28.9 59,4 HC
Lahar 32- neg 15.4 24,9 60.0° HC
Tabot 0-12 58.8 13,2 11.9 | 16.1 | SCL
P-50 1227 45.3 6.6 15.3 32.8 | LiC
27-41 10. 6 5.5 25.9 58.0 HC
5.1 0-35 0.9 12.7 29.5 56.9 HC
35- 1.6 i7.3 37.7 43, 4 HC
Swamp §-2 0-25 0.3 14.3 43.0 | 42.4 | LiC
Soils
5-3 0-30 0.1 8.9 31.3 59.7 HC
S-4 0-25 1.4 14. 4 40.8 43.4 | LiC
25- 1,7 14.2 38.7 45, 4 HC




Table 3-4-7 Reactions and Exchangeable Bases of Soil Sarnples

TA..B. 3 -4"7

r“ Soil " So1l Depth of Exch. C.E.C. 1 Degree of
Series No. Sampling pH acidity _, Exchangeable bases (ml} base-saturation
(cm) in H20 | in KC1 {yl) {ml) Ca Mg K Na Total (%)
0-12 4.60) 3.70 6.9 | 8.2 1.40] 0.76, 0,11 0.15| 2,42 33.3
P75 12.22 4.40( 3.70 10.8 [ 7.4 1,32y 0.16{ 0.09| 0.15| 1.72 23.3
22-37 4,55| 3.85 7.5 1 3.2 0.42| 0.14| 0.05| 0.07| 0.68 21.2
Rambai 37- 4,35( 3.70 24.5 | 10.4 0.54{ 0.30[ o0.10] o.17( 1,11 10.7
P-78 16-65 4.30{ 3.50 10.6 | 10.4 2.96{ 0.88| 0.21| 0,13( 4.18 40,2
65 - 4, 65| 3.60 14.3 | 11,8 2,24 1l.02| o0.12} 0.18]| 3.56 30.2
0-10 4,401 3.40 30.6 | 18.7 3.12| 1.62( 0.46} 0.28]| 5.48 29.3
P66 10-33 4.30( 3.35 53.6 { 17.9 1.84{ 0.91| 0.26( o0.17( 3.21 17.9
33-50 4.20| 3.30 94.5 | 22.4 3,10( .12 0.46| 0.16| 4.84 21.6
50- 4.00( 3.25 96.4 | 22.9 4,361 0.78| 0.50( 0,13( 5.77 25,2
Kubu
P-69 0-12 4.65( 3,50 15.9 | 12.5 2.44( 1.161 0.15( 0.32{ 4.07 32.6
P-62-b 0-12 4.90( 3.50 19.7 | 14.5 1.90( l.52| 0.35 0,27( 4.04 27.9
P77 0-12 4.85( 3,50 14,0 | 13.8 3.24{ 0.62( 0.24{ 0.29| 4.39 31,8
12-20 4.90| 3.40 62.4 | 19,3 1.40| 2.26| 1,68 0.64| 5.98 31.0
Padd
s:nsy 0-12 4,15 3,30 38.6 | 18.7 1.40| 1.36] 0.21] 0.19; 3.16 16.7
P61 12.32 4.70] 3.45 31.9 | 17.8 2.28( 1.28{ 0.29| 0.20( 4.05 22,8
32-44 4.25| 3.30 52.5 | 18.4 1,16 2.04| o0.32] 0,31} 3.83 20.8
44- 3.85} 3.20 83.9 | 21.3 0.62( 1l.46| 0.47( 0.29| 2,84 14.7
Pelandok
P-57 0-12 4.60] 3,40 2.6 1 17.9 2.94( 2.30( 0.34| 0.39| 5.97 33.3
P-64 0-13 4,40 3.60 18.6 | 14.0 2.92( 0.92( 0.13( 0.19{ 4.16 29.7
P-68 0-12 4,30 3.40 14.7 | 18.7 3.14) 1,62{ 0.19( 0.19( 5.14 27.5
0-11 6.50 ] 4.80 0.6 | 32,0 7.06{ 20.96 | 1.06] 1.27| 30.31 94.9
Lahar P-51 11-32 7.20| 5.60 0.7 | 30.1 6.80| 21.80| 1.19| 1.69| 31,48 104, 7
Tabot 32- 7.65| 5.90 0.3 32.6 8.16( 22.54( 1.41} 2.46]|34.57 106.0
0-12 5.40 | 4.10 2.5 5.5 3.421.1,34 0.27| 0.19| 5.22 95.0
P.50 12-27 5.85 | 4,25 2.8 | 14.5 7.84] 5.96| 0.31| 0.44]14.55 100.3
. 27-41 5.15 | 3,80 8.5 25.7 (l2.62} 10.56 0.52| 0.69( 24.39 95.0
5-1 0-35 6.00 | 4.95 1,2 {30.2 |5.28{17.20| 2.25] 5.10{29.83 98.7
35- 5.50 | 4,80 0.4 | 30.0 6.58| 16.98 | 2.60! 5.50|31.66 105, 6
S;va_-;np S-2 0-25 5.60 | 4.70 1.0 | 36.7 |8.42)25.20| 2.95| 7.95]44.52 126.3
olis
5-3 0-30 4.80 | 4.10 4.7 | 29.2 3.28| 12,56 | 1.60| 3.10]|20,54 70.4
S-4 0-25 4.60 | 4.00 3.4 | 30.0 4.76( 14,06 | 1, 00| 2.73|22.55 75.2
25~ 4,80 | 4.20 1.5 1 40.9 [10.26126,20 | 1,78 3.42 (41,66 101.8




Table 3~4-8 Organic Matter and Available Nutrients of Soil Samples

TAB, 3-4-8

s ., |Depth of | Total |[Total Active| Exch, | Available
Soil Soil ) . C/N - X
series | No. sampling | carbon | nitrogen) . e;03| MnO | nutrients (mg}
{cm} {%) (%) (%) |} (mg) | P O] K50
0-12 3.70 0. 26 14,0 }0.12 | 0.2 6.0 6.0
p_75 | 12-22 3,72 0.22 |16.7 ]0.09 | neg |- 2.4 3.9
22-37 0. 57 0.03 1.0 {0.01 | neg neg 2.5
Rambai 37- - - 0.0l | neg neg 4.7
p_7g | 16-65 2.55 0.25 9.6 |0.34 | 0.8 8.6 9.7
65~ 1. 55 0.17 9.0 ]0.39 | 0.7 2.9 6.0
0-10 3.03 0.31 9.4 (1.60 { 1,1 10.5 { 17.5
.66 | 10-33 1. 06 0.15 7.3 {2.35 | 0,7 10.0 9.6
33.50 0.09 2.47 | 0.4 0.7 | 15.0
50. 0. 08 3.99 | 0.2 0.1 | 17.2
Kubu P-69| 0-12 2.79 0.25 [11.3 Jo.50 | 0.2 9.7 7.6
P-62-b 0-12 2.99 0.29 |10.4 |1.23 | 0.7 4,5 | l4.4
p.77| 0-12 4,18 0.38 |10.9 [0.31 | 0.4 9.6 9,4
12-20 0.08 0.91 | 0.6 3.1 | 16.2
Paddy
Soils 0-12 4.34 0.32 |13.5 [0.39 | 0.5 4,6 8.2
B_ol | 12-32 4,62 0.33 [13,9 |0.39 | 0.4 4.2 | 13.1
32-44 1,79 0,15 12,3 }1.90 | 0.6 1.6 | 12.4
44.- 0.71 0.08 8.5 | 3.86 | 0.3 0.8 | 16.2
Pel
elandokiy o1 o 12 4.85 | 0.36 |13.4 | 0.57 | 0.6 4.7 | 12. 4
P-64| 0-13 2.75 0.26 |[10.7 {0.50 | 0,1 5.3 8.2
P-68| 0-12 4.97 0.42 l11.7 [o.59 | 1.2 9.3 8.2
0-11 3,56 0.32 {11.3 [0.27 | 1.9 2.2 | 42.7
P-51111.32 1.20 0.13 9.5 | 0.72 | 1.8 2.2 | 47.1
Lahar 32« 0. 57 0. 08 6.8 | 1.30 | 5.1 41.8 | 60.7
Tabot 0-12 | 0.25 | 0.03 | 8.3 |o.10 | 0.2 0.4 | 5.3
P-50] 12-27 0. 03 0.70 | 1.p 1.1 | 1i.0
2741 0.04 1,65 { 1.5 0.2 | 17.2
s-1 0-35 2.98 0.21 J1a.2 | 1,42 ] 2.2 32.1 J108.5
35- 0.20 0.54 | L2 17.3 |118.4
Swamp S-2 0-25 6.23 0.32 | 19,6 } 0.4} | 1.3 19.7 ]127.0
Sails 5-3 0-30 3.73 0.26 |14.2 [ 1.00 | 1.6 4.1 | 65.3
S-4 0-25 7.59 0.36 [21.4 [ 0.44 - 2.0 | 48.6
25- 11, 98 0.37 |32.4 {0.31 | 0.6 4.3 | 7L.7




Table 3-4-9 Salt Contents and Absorption Coefficient of Soil Samples

TAB, 3-4-9

. . Depth of Soluble| Exch.| Electrical | Absorption
Sozl‘ Soil sampling cl NaCl | Conductivity | coefficient
Series No. B m —
{cm) {mg) (mg) (m Py Og N
0-12 0.9 8.8 0. 040 372 177
D5 1222 0.3 8.8 0. 044 381 186
22-37 neg 4.1 0.016 129 68
Rambai 37- 3.0 9.9 0. 047 145 253
P.78 16-65 0.3 7.6 0. 072 403 178
65- neg 10.5 0.031 373 175
0-10 2.1 16, 3 0. 037 940 | 397 |
P66 10-33 0. 4 9,9 0. 020 932 | 406
33-50 0.4 9. 4 0. 032 959 | 477
50- 0.6 7.5 0. 039 1073 | 502
b
Kubu P-69 0-12 0.7 | 18.7 0. 026 479 | 241 |
P-62-b 0-12 2.2 12,9 0. 048 811 | 325 |
\
P77 0-12 2.1 17.0 0. 037 680 | 271
12-20 3.9 37.5 0. 04b 884 | 432
Padd
Sj‘ﬂsy 0-12 0.2 | 1.1 0. 102 778 | 376
P61 12-32 neg 11,7 0. 049 864 | 373
32-44 1.9 18.1 0. 100 866 | 374
44- 0.6 17.0 0. 140 1071 | 467
Pelandok -
¢lando P-57 p-12 2.1 | 22.8 0. 076 671 | 34l
P-64 0-13 0.7 1.1 0. 027 - -
P-68 0-12 0.7 11,1 0.028 776 347
0-11 46, 0 74.3 0.619 991 | 538
P-51 11.32 92.6 98.9 1. 035 1115 | 553
Lahar 32- 161.3 |1l44.0 1. 435 1106 | 583
Tabot 0-12 1.2 11,1 D. 050 288 | 111
P-50 1227 0.2 25.8 0. 067 667 | 299
27-41 0.4 40.4 0. 105 1105 | 466
s 0-35 638.0 |300.2 4,375 1087 | 475
35- 823.0 (322.0 6. 050 1120 | 420
Swamp §-2 0-25 1018.0 ({465.3 7.255 - -
Soils S-3 0-30 302.0 (181.6 2.200 948 | 476
54 0-25 254.6 |159,8 2.280 891 | 438
25- 252.3 1200.3 3.670 - -
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FIG, 3-4-1
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oo FIG. 3-5-1

FIG. 3-5-1 SOIL MECHANIC PROPERTIES OF B—-4
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FIG. 3-5-2

FIG. 3~5-2 SOIL MECHANIC PROPERTIES OF B-5
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FIG. 3-5-3 SOIL MECHANIC PROPERTIES OF B-6
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FIG, 3-5-4

FIG. 3~5-4 SOIL MECHANIC PROPERTIES OF B-L
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FIG. 3-5-6

FI1G.3-5-6 SOIL MECHANIC PROPERTIES OF RUBBER ESTATE
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FIG, 3-5-9

- Fig. 3-5-9 Plasticity Chart
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TAB. 4-2-1

Sheet 1 of 3
Tab. 4-2-1 Monthly Rainfall from 1958 Year on the Malakoff Estate, Sg. Dua, Mayfield Estate,
Sg. Kulim Headworks, Bukit Mertajam Estate and Bukit Basar Reservoir Gauging Stations ‘
(Unit : inches) {3) Mayfield Estate in Sp. Jarak Basin
(1) Malakoff Estate in Sg. Kereh Basin
Year Jan, Feh. Mar, Apr. May Jun. Jul, Aug. Sep. Oct, Nov, Dec. Total Year Jan. Feb. Mar. A
1958 2.91  5.93 4.71 4,08 17.91 5. 50 3,48 9.33 5.38 12, 46 18, 41 0.72  90.82 1958 4.05  2.53 3.34 5.
1959 0.95 4, 88 3.28 7.43 13.05 12,21 4.26 8. 87 8,29 14, 47 8.03 7.13 92. 85 1959 0.14 7.82 5.09
1960 3.82 0.0l 2. 90 8. 14 6.38 7.42 9. 03 6. 07 10. 08 6.34 9. 06 8.67  77.92 1960 3.95  0.10 6.56 11,
1961 - 4.28  6.43 14,30 13. 61 9,00 7. 96 8.35 5.96 5.63 17, 09 13,13 8.78 1l4.52 1961 5.83  4.16 10. 01 9.
1962 4.80  0.20 2.71 6.71 6. 82 8.09 10. 09 9.25 8.77 23.76 7.50 6.02 94,72 1962 12.38  0.15 5.76 7.
1963 4,95 1.63 8. 06 0. 48 6. 07 5.70 4,01 7.36 9.23 14,59 23.80 6. 43 92. 31 1963 6. 47 1.89 4. 97 0.
1964 3.96 2,88 2.64 8. 07 13, 80 3.52 9.95 6.24 23.81 16. 93 16.76 3.91 112,47 1964 6.01 2.94 1.05 10.
1965 0.38  3.88 9.71 8.53 5.35 1.59 6.29 15,30 11, 66 18, 64 12,46  15.95 109.74 1965 0.85  1.22 5.55 6.
1966 5.57  4.38 10, 10 9. 92 9.69 5.88 15, 07 8. 65 9.74 12. 10 7.19 4.50 102.79 1966 4.97 3.6l 5. 89 9.
Mean 3.51  3.36 6.49 7.44 9.79 6.43 7.84 8.56  10.29 15.15 12,93 6.90  98.69 Mean 496 2.71 5.36 L
{2) Sg. Dua in Sg. Marubau Kudong Basin '
Year Jan, Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Doc. Total (4) Sg. Kulim Headworks in Sg. Kulim Basi
1958 3.72  2.90 4.12 4.86 21,12 4.59 1.97 8.33 7.63 978 18.31 151 3884 Year dan.  Feb. Mar, A
1959 8.53  5.90 8. 87 7.65 8. 68 14,53 2.45 5.53 8.70 18,77 7.41 5.80 102.82 1958 5.54  5.36 4.53 7
1960 1,74  1.48 8. 46 9.53 6. 69 9.69 11,13 3.17 12. 36 5,16 12.64  8.11 o90.16 1959 0.25  6.82 7.80 8
1961 4,07  4.03 + 8.64 6.23 12, 51 7.76 3.82 3,12 9.23 11.25 8.75  5.53  84.94 1960 2.59  2.25 7.60 7
1962 3.64  0.75 3.22 7.05 10. 09 10.72 8. 07 6.72 7.83 21,43 7.34  7.07  93.93 1361 3.01  4.73 7.08 8
1963 3.19 5,02  12.10 1.32 7.67 5. 36 3.66  10.16 9. 44 9. 89 14.39  3.19 85,39 1962 2.9 0.55 '5. 80 4
1964 3,11 2,47 1.25 9.71 13.39 3.30 8.56 4.53 22,01 17.99  12.23  3.06 101,61 1963 3.60 2.7l 9. 96 0
1965 0.02 5,02 7.28 4,75 3. 41 2.39 8. 02 14. 90 11,54 0.35 11,75 12,69  82.12 1964 1,52 5.49 1,04 10
1966 3.10  4.76 7.18 7.80 7.05 4,05 10. 14 10. 85 8. 62 8. 12 7.18 5.86  84.71 1965 0.39 1.11 7.56 9
Mean 3.46  3.59 6.79 6.54 10. 07 6.93 6. 42 7.48 10,82 11,42  11.11  5.87  90.50 1966 A R !

Mean 2,51 3.58 6. 49 7

'
3



TAB, 4-2-1

Sheet 2 of 3

{3) Mayfield Estate in Sg. Jarak Basin

Year Jan. Feb., Mar. Apr, May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
1958 4. 05 2,53 3,34 5.29 10.79 4.54 1,67 8.89 6.31 7.80 17.25 2,26 74.72
1959 0,14 7.82 5.09 6. 67 10,36 9.35 2.36 4, 99 6. 61 13,57 6.20 8.57 81.73
1960 3.95 0.10 6. 56 11,01 6.28 6.29 10. 45 4, 80 6,54 6.55 8.08 6.98 77.59
1961 5.83 4. 16 10.01 9.18 6. 45 5.67 6. 09 3.68 7.36 ig.23 11,12 12.38 92. 16
1962 12,38 0.15 5.76 T.32 8. 65 7.30 8. 80 7.23 7.87 19. 86 4. 81 4.85 94. 98
1963 6. 47 1,89 4. 97 0.63 10.93 3.15 3.86 4,52 6. 60 12.61 20, 62 3.64 79.89
1964 6.01 2.94 1,05 10.50 13,94 5.17 9. 27 4. 00 24,52 10.72 9.90 5.20 103,22
1965 0.85 1. 22 5.55 6.16 3.18 0.67 3.89 14,22 12,79 14,72 13.35 i2.68 89.28
1966 4,97 3.61 5.89 9. 89 5.69 3.37 10. 42 8.37 7.90 14,60 8.71 11,05 94. 47
Mean 4.96 2,71 5.36 7.41 8. 47 5. 06 6.31 6,74 9.61 12,30 11.12 7.51 87.56
(4) Sg. Kulim Headworks in Sg. Kulim Basin

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec, Total
1958 5.54 5.36 4,53 7.09 17,92 6.32 1.89 11,19 9. 45 5.98 18.74 1.57 95. 58
1959 0.25 6, 82 7.80 8.54 12,23 9.08 2.65 5,32 7.76 13,08 10.30 7.30 91.13
1960 2,59 2.25 7. 60 7.33 6,32 6. 89 11,17 3.90 8. 86 5.34 11,23 8.13 81.61
1961 3.01 4,73 7.08 8.70 5.19 7.34 8.22 4,15 7.45 12, 67 9.05 6. 81 84. 40
1962 2,93 0.55 5, 80 4, 87 8.65 11,23 6.76 6.59 5. 67 20,76 6. 62 5. 64 86.07
1963 3.60 2.71 9.96 0. 43 7.31 5.35% 5.55 i6.38 7.82 12,98 18.16 3.94 94. 19
1964 i.52 5. 49 1.04 10.93 15,13 3,20 9.54 3.33 25.77 13.48 13,31 2.93 105. 67
1965 0.329 1,11 7.56 9.91 5.27 2.16 4, 94 12, 85 12,83 8.91 14. 60 12, 63 93.16
1966 2.77 3.16 7.02 7.20 6.28 3.23 12,44 8.14 7.17 10,91 7.17 10.10 85.59
Mean 2,51 3.58 6, 49 7.22 9. 37 6. 09 7.02 7.98 10.31 11.57 12,13 6.56 90, 82

{5) Bukit Mertajam Estate in $Sg. Jarak Basin

Year Jan. Feb. Mar.
1958 3.76 2,70 7.09
1959 0.89 6.73 14, 16
1960 3.19 3.54 7.26
1961 5.30 10.53 17. 14
1962 5.52 1.32 6.50
1963 6.12 4. 94 6.79
1964 6,56 4.24 3.28
1965 0.30 1.64 9.79
1966 4,68 4. 64 10.51
Mean 4.00 4, 48 9.17

Apr.

7.29
10, 64
9.50
11,21
12,85
2.73
11,48
8.64
10. 97

(6) Bukit Besar Reservoir in Sg. Kulim Basin

1958 '6.95
1959 1.57
1960 6,64
1961 4, 00
1962 7.40
1963 4. 84
1964 6.77
1965 0.30
1966 5.45
Mean 4.8

Feb.

4. 64
5.37
6.52
6.10
1.78
6.63
3:99
3.40
4, 38

4.76

Mar,

7.62
11,55
10.27

9.37

7.74

8. 06

3.91

9. 49

8.00

8. 45

Apr.

8.04
12_65
t4 85
14, 62
14,38
4, 42
13,23
7.03
10. 40

11,07

May

14. 88
9.27
6. 08
5.52
14.08
10.94
15, 49
5.73
5.37



.89 6.31
.99 6. 61
. 80 6. 54
. 68 7.36
.23 7.87
.52 6. 60
. 00 24,52
w22 12,79
W37 7.90
74 9. 61
Aug, Sep.
1.19 9. 45
5.32 7.76
3.90 8.86
4.15 7.45
6.59 5. 67
6.38 7.82
3.33 25.77
2.85 12,83
8.14 7.17
7.98 10. 31

TAB. 4-2-1
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Oct._ Nov. Dec. Total
7.80 i7.25 2.26 74,72
13.57 6.20 8.57 81.73
6.55 8.08 6.98 77.59
10.23 11,12 12,38 92. 16
19.86 4. 81 4. 85 94. 98
12,61 20, 62 3.64 79.89
10.72 3. 90 5.20 103.22
14,72 13.35 12, 68 89.28
14,60 8.71 11,05 94. 47
12.30 11,12 7.51 87.56
Cct. Nov. Dec. Tatal
5.98 18.74 1.57 95.58
13.08 10.30 7.30 91,13
5.34 11,23 8.13 81.61
12,67 2.05 6.81 84,40
20.76 6. 62 5.64 86,07
12,98 18,16 3.94 94. 19
13, 48 13,31 2.93 105, 67
8.91 14, 60 12.63 93.16
10,91 7.17 1o. 10 85.59
11,57 12,13 6. 56 90. 82

{5} Bukit Mertajam Estate in Sg. Jarak Basin

Year

1958
1959
1960
1961
1962
1963
1964
1965
1966

Mean

[
b
=

B o o0 WO W
™
[y¥

Feb. Mar.
2.70 7.09
6.73  14.16
3.54 7.26
10.53 17. 14
1.32 6.50
4.94 6.79
4.24 3.28
1. 64 9.79

4.64 10.51

Apr.

7.29
10. 64
9.50
11,21
12.85
2,73
11, 48
8. 64
10. 97

{6) Bukit Besar Reservoir in Sg. Kulim Basin

Year

1958
1959
1960
1961
1962
1963
1964
1965
1966

Mean

Jan.

6.95
1.57
6,64
4,00
7.40
4.84
6.77
0.30
5. 45

4. 88

.

4, 64 7.62
5.37 11,55
6,52 10.27
6. 1G 9, 37
1.78 7.74
6. 63 8. 06
3:99 3.91
3.40 9.49
4,38 8.00
4,76 8. 45

Apr.

8. 04
12, 65
14,85
14,62
14,38

4. 42
13.23
7.03
10. 40

11, 07

May
14. 88
9.27
6.08
5. 52
14. 08
10.94
15. 49
5.73
5.37

Jun. Jul.
8.83 4,41
12, 98 5.55

- 12.33
11,03 9. 66
9.15 10. 16
4,51 9,21
2.92 17.12
1.98 7,43
6.91 9. 40
7.29 9. 47
Jun. Jul,
10.36 3.33
5.04 5.11
5,57 11,05
4,42 12, 16
7.52 6. 04
4.29 6.92
5.01 12,88
3.15 7.75
6.05 " 9.10
5.71 8.26
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Aug. Sep. Oct. Nov. Dec. Total
12.65 9. 40 10.09 19. 18 1.68 10l.9%
7.60 11,92 19.53 9.74 10. 68 119, 69
6.50 11.01 9.88 9. 65 8.57 87.51
1,89 6.95 19. 66 11.90 11,23 122. 02
4, 82 9. 35 34.26 10. 02 6, 02 123.75
6.28 T.65 15,28 20.53 12.40 107.38
6.19 24, 60 14.52 10. 00 3.6l 120, 01
12, 37 11.21 23.00 13.75 14 98 110, 82
8,14 3. 80 22,32 18. 10 14, 40 125.24
7.38 11.32 18.73 13. 65 9.29 113.15
Aug. Sep. Oct. Nov. Dec. Total
12,82 8.24 14,54 17.47 1,98 110,74
12,22 9.94 17,15 10.18 8. 87 113.04
5.28 9.59 11. 10 16.91 11.02 117.99
4,26 10.58 15.98 22,81 13,29 122.06
7. 40 7.43 28,91 10, 82 8.28 117.08
6.33 8.12 17.92 24, 10 5.79 104.74
6. 57 23.95 8. 63 11,32 6, 42 113,02
10,10 12,58 17,05 13,31 17. 37 108,31
4.40 5.95 10. 35 9. 82 9, 48 89. 47
7.71 10,71 15.74 15,19 9. 17 110.73



Tab. 4-2-2 Maximum Daily Rainfall in Each Year

| (Unit : inches)

Year Lahar‘ Tkan Mati Pa.rit. Lagan Ma,la.koi:f Estate Meteologicf Station B'worth Sﬁg_ Dua Mayfielfi Estate Sg. Kulim Headworks Bukit Merah PadiStation
—_— Month Rainfall Order Month Rainfall Order Month Rainfall Order Month Rainfall Order Month Rainfall Order Month Rainfall Order Month Rainfall Order Month Rainfall Order
1945 - - - - - - - - - - - - - - - - - - - T - Oct 4,28 9
1946 - - - - - - - - - - - - Sep 5.25 6 - - _ Dec 4,50 11 Dec  6.50 2
1947 - - - - - - - - - - - - Sep  7.40 1 Sep 8.84 1 Oct 4.50 11 Sep 4,50 7
1948 - - - - - - - - - - - - Mar 2.92 20 Mar 4.48 11 Mar  3.10 19 Jul 2,50 22
1949 - - - - - - - . - - - - Jul  3.30 17 Apr 5.12 8 Jul 4.37 13 Jul 4,65 6
1950 - - - - - - - - - - - - Apr 2.96 19 Sep 7.20 3 May 3.94 15 Sep  4.85 5
1951 - - - - - - - - - - - - May 3.80 13 May 4.10 14 Oct 4. 97 5 Apr 3,60 15
1952 - - - - - - - - - - - - Oct 5.80 3 Mar 5.56 6 Mar =~ 6.97 1 Oct  6.73 1
1953 - - - - - - - - - - - - Aug 4,05 11 Apr 5.53 7 Jun 4. 97 5 Aug 3,42 16
1954 - - - - - - - - - - - - Jul  4.09 10 Nov  6.30 5 Nov 4.67 9  Jun  3.84 13
1955 - - - - - - - - - Apr  4.72 7 Oct 2.60 21 Mar 8.53 2 Nov 3.27 18 Oct  3.29 17
1956 - - - - - - - - - Feb 6.00 3 Aug  3.60 15 Aug 3,51 16 Aug 3.92 1s Aug  2.85 21
1957 - - - - - - - - - Aug  2.69 12 Dec 4.55 9 Aug 3,20 19 Tun 4.73 7 Dec 375 14
1958 - - - Sep 3.18 9  Mar 7.22 1 Nov 5.46 5  May 4.95 7 May 2.87 20 Nov ~ 4.62 10  Nov 3.00 19
1959 - - - Oct 4.55 3 Dec 4.38 6 Jun  5.57 4 Jun  4.67 8 Dec  5.05 9  Nov 2.95 2} Oct  3.00 19
1960 Mar  3.04 5  Jul 3.25 7 Jul  2.67 9 Jun  3.43 10 Mar 5.52 5 Jul  3.51 16 Jul 3.09 20 Nov 5.08 4
1961  Dec  2.64 7  Mar 3,24 8 Feb 3.19 8 Apr  3.64 9  May 3.64 14 Ju 412 13 Jul 472 8 Oct 4.0z 12
1962 Oct 410 4  Oct 5.00 2 Oct 6.09 3 Oct  6.59 2 Oct 5.58 4 Oct 4.48 11 Oct .07 4 Ot 418 11
1963  Dec  2.77 6  Nov 3.46 6 Nov 4.83 4 Awg 2,72 11 Sep 4.03 I2 Nov 3.83 15 Sep 415 14 Aug  4.30 8
1964 Nov  6.40 1  Nov 6.13 1 Nov 6.40 2 Nov 7.13 1 Nov 6.12 2 Sep  6.33 a Nov. 620 2 Nov 531 3
1965  Oct 5.11 2  Nov 3.90 5  Dec 3.90 7 Mar 5.26 &  Aug 3.49 16 Sep  3.48 18 Nov. — 5.31 3 Dec 3.19 18
1966  Mar 4,69 3 Aug 4.18 4 Oct 441 5 May 4.30 8 May 3.25 18 Oct 4.71 10 Dec 3.2 17T Awg 420 10



1l in Each Year

(Unit : inches)

Lworth Sg: Dua Ma.yfielf:l Estate Sg. Kulim Headworks Bukit MerahPadiStation BukitMertajamEstate Bukit Berapit Reservoir PWD Office, Kulim Bukit Besar Reservoir
:r Month Rainfall Order Month Rainfall Qrder Month 13ain£a11 Order Month Rainfall Order Month Rainfall Order Month Rainfall Order Month Rainfall Order Month Rainfzall Order

_ _ . _ _ _ - - - Oct  4.28 9 - - ‘. - - - - - - - . -
Sep  5.25 6 _ . - Dec 4,50 11 Dec 6.50 2 - - - - - - _ - - _ _ _
Sep 7.40 1 Sep  8.84 1 Oct 4.50 11 Sep 4.50 7 - - - - - - - - - _ _ _
Mar 2.92 20 Mar 4. 48 11 Mar  3.10 19 Jul  2.50 22 . - - - - - - - - - Sep  3.50 10
Tal 3.30 17 Apr  5.12 8 Jul 4,37 13 Jul 4,65 6 - - - - - - } . - Sep  3.00 19
Apr 2.96 19 Sep 7.20 3 May 3.94 15 Sep  4.85 5 - - - - - - - - - May 8.45 1
May 3.80 13 May 4. 10 14 Oct 4.97 5 Apr  3.60 15 - - - - - - - - - Nov  3.50 1o
Oct 5.80 3 Mar 5.56 6 Mar  6.97 1 Oct  6.73 1 - - - Oct  4.80 2 - - - Sep  3.25 14
Aug  4.05 11 Apr 5.53 7 Jun 497 5  Aug 3.42 16 - - - Oct 3.20 8 - - - Aug  3.20 16
Jul  4.09 10 Nov  6.30 5 Nov 467 9  Jun  3.84 13 - - - Jan  2.65 13 - - - Oct  3.05 18
Oct 2.60 21 Mar 8.53 2 Nov 3.27 18 Oct  3.29 17 - - - Oct 2.55 14 - - - Sep  3.70 8
Aug  3:60 15 Aug  3.51 16 Aug 3.92 16 Aug 2.85 2l - - - Feb  2.80 : 11 - - - Dec 4.25 7
Dec  4.55 9 Aug  3.20 19 Jun 4,73 7 Dec 3.75 14 - - - Dec 4,50 ? 3 Oct 3.15 8 Apr 3.45 12
May 4. 95 7 May 2.87 20 Nov 4. 62 10 Nov 3.00 19 Jun 2,58 9 Nov 3,70 1 6 May  3.30 b Nov 3,40 13
Jun 4. 67 3 Pec  5.05 9 Nov 2.95 21 Oct  3.00 19 Jun  3.73 5 Oct 4.20 ' 4 Nov  3.75 4 May  3.24 15
Mar 5.52 5 Jui  3.51 16 Jul 3.09 20  Nov 5,08 4 May 2.71 8 Jun  2.30 | 15 Dec 3.60 5 Nov  4.57 3
May 3.64 14 Ju 4,12 13 Jul 472 8 Qct 402 12 Jul  3.67 6 Sep 3.65! 7  Nov 2.75 10 Nov  4.32 6
Ot 5.58 . ot 448 1 Oct 5.07 4 Oct 4,18 11 Oct 5.46 1 Oct  5.80 j 1 Apr 415 1 Oct  4.50 .
Sep 4.03 12 Nov  3.83 15 Sep 415 14 Avg 430 8  Nov 3.07 7 Nov  2.75 ! 12 Nev 3.10 9 Nov  5.20 2
Nov 6.12 2 Sep  6.33 4 Nov 6.20 2 Nov 5.3l 3 Sep 485 4 May 3.20 © 8  Sep  4.00 2 Sep  4.50 4
Aug 3.49 16 Sep 3.48 18 Nov. 5.3l 3  Dec 3.19 18 Dec 5.15 2 Nov 420 4 Ju 390 3 Jul  3.60 9
May 3.25 18 oct 471 10 Dec 3.72 17 Aug  4.20 10 Dec  4.99 3 Oct 2,90 ' 10 Oct  3.25 7 Oct  3.20 16



TAB. 4-2-3

Tab. 4-2-3 Relation among Intense Daily Fainfall Observations
(Unit : inches)

Observed Daily Rainfall on the Spot- Mean Daily Rainfall on three Basins
by Thi ! th
Malakoff Mayfield Sg. Kulim Bukit  Bukit Avith- Sg.Dua Lahar y Thiessen's Method

Date Occured g o Estate Headworks Mertajam Besar metic Tkan {1)xlo0. 4%(2)::2 6. 0%(3)}{13- 8%(4)::25. 4"(5)x24. 4® rotal
Estate Reservoir Mean Mati
5
(1) (2} (3) {4) (5) 3 riss
1960.3.27 0.19 0 0 0 0.59 0. 16 5.52 3,04 0. 02 0 0 0 0.14 0.16
1960,5.7 ¢] 0.18 0 2.71 1,62 0.90 0 0 0 0.04 0 0.68 0.39 1.1]
1960.7.22 2.67 0.31 3.09 1.94 3.63 2,33 0 0 0,27 0. 08 0. 42 0.49 0.88 2.14
1960.7.23 0.23 3.51 0.31 0.05 0,22 0. 86 0 0 0. 02 0.91 0,04 0. 01 0,05 1.03
1960, 11,6 0. 40 1.09 0.24 1,50 4,57 1,56 1,23 0 0. 04 0.28 0.03 0,38 0.11 1.84
1961.2,23 3.19 2,18 0.13 1] 6.10 1,12 1.04 1.54 0. 33 0. 56 0.01 0 0.02 0. 92
1962,5.4 1,47 2,02 0. 06 2,07 0.30 1,18 3.06 1.21 0.15 0.53 0.01 0.53 0. 07 1.29
1961.7.25 1,77 4,12 0 3.67 1,15 2.14 0.68 0 0,18 1,07 0 0,93 0,28 2.46
1961.7.26 0 0 4,72 ) 0 0,94 0 0. 80 0 0 0. 65 0 0 0.65
1961,11,30 0. 05 0 0 0.10 4,32 0.89 0. 62 0.03 0 0 0 0, 02 1,05 1.07
1961,12. 18 2.13 2.82 0, 83 2,07 1.45 1,86 1,92 2,64 0,22 0.73 0.11 0.53 0.35 1.94
1962, 10.9 1.78 2.97 0.10 5, 46 3.20 2,70 1,68 0.75 0.19 0.77 0,11 1,39 0.78 3,14
1962.10,20 6. 09 2.81 0,42 4,62 4,50 1,84 5,37 3.91 0.63 0.73 0.05 1,17 1.09 3.67
1962,10.23 5.14 4,48 0.70 4,35 3.90 3.71 5,58 4,10 0.53 1,16 0. 09 1.10 0.95 3.83
1962.10.24 1.63 1.02 5.07 1,14 1,60 2.09 1,40 1,58 0. 16 0.26 0.69 0.28 0.39 1.78
1963.9.20 3.67 2,75 0 0. 80 1,35 1,71 4,03 1,46 0.38 0.72 0 0,20 0. 33 1.63
1963, 9,22 0.23 0.03 4,15 0.27 0.05 0.95 0.01 0.04 0. 02 0 0.57 0.06 0.01 0. 66
1963, 11.7 0.52 3.83 2,40 0.73 0.50 1.60 0. 48 2,38 0.05 0.99 0,33 0.18 0. 12 1. 67
1963,.11.12 1.37 0 1,82 0. 65 5.20 i,81 1.52 1,02 0.14 0 0.28 0,16 1,26 1,81
1963.11, 17 2.26 2.92 1.84 3.07 1,51 2,32 1,61 0.57 0.23 0.75 0.25 0.77 0.36 Z2.36
1963.11.23 4,83 1.74 0,42 0.31 0.68 1,60 2,43 1,585 0.50 0. 45 0.05 0, 07 0.16 1.23
1963,12.5 0. 97 1,44 0.24 0,92 1,40 0. 99 1,21 2.77 0.1¢0 0.37 0.03 0.23 0.34 1,07
1964,9,.6 3.55 6.33 0.30 3.31 4.50 3,60 2.13 2,02 0.36 1.64 0,04 0. 84 1,09 3.97
1964.9.7 1,13 1,78 0.22 4, 85 2.80 2,16 0.59 0. 69 0. 11 0. 46 n. 03 1,23 0.68 2.51
1964, 11.9 6. 40 3.25 6.20 2.74 3.50 4,42 6,12 6. 40 0. 66 0. 84 0. 85 0,69 0. 85 3.89
1965.7.18 2.09 0. 88 1,21 3.87 3.60 2,33 1,62 3.11 0.21 0.16 0.16 0.98 0. 87 Z.44
1965.8,8 2.47 2.88 4,13 1.43 0.40 2,26 ' 3,49 0,35 0.26 0.75 0.57 0.36 0.10 2.04
1965.9.28 0.91 3.48 3,27 3.24 3.15 2,81 1,43 0.98 0.09 0. 90 0. 45 0. 82 0,76 3.02
1965,.10.31 3.07 1.87 1.50 1,34 2.00 1,96 v 5.11 0.32 0. 49 0.21 0,34 0. 49 1,85
1965,11,.21 3. 17 2.28 5.31 1,25 2.40 2.88 2.92 2,25 0.32 0.59 0.73 0.31 0,58 2.53
1965,12, 16 3.90 2,87 3.10 2.08 2.60 Z.90 0.72 1.84 0. 40 0.74 0. 42 0.51 0. 63 2.70
1965. 12,22 0. 69 1.26 0. 47 5.15 0 2,51 0.58 0. 57 0. 07 0.32 0. 06 1,30 0 1.75
1966.3,.25 0. 30 0 - 0.20 0.02 0 0,14 0,42 4,69 0. 03 0 0.03 0.01 1] 0,07
1966,5. 15 3. 43 1.0 1.39 0. 69 0 1,32 3,25 2,55 0.36 0.28 - 0.19 '0.18 0 1. 01
1966, 10,3 4,41 " 3.01 2,17 2,23 1,60 2,69 3.19 1,15 0.45 . 0,78 0.29 0.56 0.39 2.47
1966.10. 12 0.25. . 0,85 0.28 4, 40 3,20 1,80 0.25 0,29 0.02 ' 0.22 0. 03 1,11 0.78 - 2.16
1966, 10, 17 1.70 4,71 3.30 2,44 1,80 2,79 . 1.55 . 0.49 0. 17 1,22 0, 45 0.61 0.43 + 2,88
1966, 12,10 0.02" 2.22 3,72 4.99 2.10 2,61 1,57 0.43 0 0. 57 0.51 1,26 0.51 2.85



Rainfall No. Pattern

Year

13
14
16
17
18
20

3 peaks
3 peaks
2 peaks
2 peaks
2 peaks
3 peaks
2 peaks

2 peaks
2 peaks

Mean

Description

1961

1962

1963

1964

1965

1366

Mean

Monthly Runoff
Average Discharge
Monthly Runoff
Average Discharge
Monthly Runoff
Average Discharge
Monthly Runoff

Average Discharge

Monthly Runoff

Average Discharge
Monthly Runoff
Average Discharge
Monthly Runoff

Averape Discharge

Tab, 4-2-4

Total Rainfall

Rainfall Duration
{in) (hr)
(A) (1}
2.41 19
3.14 18
7.56 29
3.88 12
3.56 11
3.39 11
3.06 22
2,84 1o
7.27 18
alz 167

Jan,

704.5
263.1
1,081,5
403.8
508.3
189.9
453, 2
169, 2
311.9
116,5
392.0
146, 4
575.3
214.8

Feb.

574.3
237.4
464. 1
191.8
292.4
120, 9
286. 6
118.5
202. 9
83.9
301, 4
124.6
353, 6
146. 1

Mar.

726.4
271.2
490.8
183.2
413.2
154, 3
263.2
98.3
251.9

94.0
338.3
126.3
414, 0
154, 6

Time - Intensity Analysis for Intense Rainfall in Long-Duration Type

1st Period © 2nd Period
Rainfall Duration Rainfall Duration
Rainfall B/A Duration (2}/{1) Rainfall C/A Duration {3)/(1)
(B} (in) (2}{hr) (%) (C) {in) (%) (3) (hr) (%}
0.68 28.2 5 26.3 1,73 71.8 14 73.7
0. 47 14,8 5 27.8 2.67 85,2 13 72,2
2,30 30.4 7 24,1 5.26 .69.6 22 75.9
1.85 47.7 8 66,7 2,03 52.3 33.3
0. 64 18,0 3 27.3 2,92 82.0 8 72,7
1.53 45,1 4 36,4 1.86 54,9 7 63.6
0.21 6.9 3 13,6 2.85 93.1 19 86. 4
5 50,0
beoowe o mrovwoBE b RS
1.38 33.3 5.8 37.7 2.74 66.7 10.9 62.3
TAB, 4-2-4
TAB, 4-2-5
Tab. 4-2-5 Monthly Runoff at Ara Kuda Gauging Station in Sg. Kulim
Catchment Area 53.7 sq.mi
Unit:
Monthly runoff ------- M.cu.f
Average discharge ---- Cusecs ,
Apr. May Jun, Jul. Aug. Sep. Oct. Nov, Dec. Total or Mean
812.7 797.5 493.3 553.7 \479.6  481.8 870.0 1,407.3 1,336.9 9,238.0
313.5 297.7 190.3 206.7 179.1 185.9 324,8 524.9 499.1 292.9
646.4 758.8 493.7 519.6 461.5 408.7 1,775.7 830.0 588.7 8,519.5
249,4  283.3 190.5 194, 0 172.3 157.7 663.0 320.2 219.8 270.1
321,8 454.7 316,3 277.2 291.9 289.8 766.9 1,688.2 958.9 6,579.9
124,1 169.8 122.0 103.5 109.0 111.8 286.4 651.3 358, 0 208.6
356.9 589.3 357.8 513.6 440,5 1,555.5 1,036,6 781.3 436, 0 7,070.5.
137.7 220.0 138.0 191, 7 164.5 600, 1 387.0 30l.4 162.8 224.2
308.1 357.4  235.2 257.5  360.5 380.7 508.6  953.7 9ll.4  5,039.8
118,9 133,4 90.7 96.1 134.6  146.9 189.9 367.8 340.3 159.8
369.2 341.7 291.6  283.6 249,5 202.9 486.0 350.9 527.1 4,134,2
42,4 127.6 112.5e 105.9 93.2 78.3 181,585 135.4 196.8 131, 1
469.2 549.9 364.7 400.9 380.6 553.2 907.3 1,00L.9 793.2 6,763.8
18l.0 205.3 140.7 149.7 142.1 213,5 338.8 386.5 296.1 2l4.5



Hydrographs in Sq. Prai Basin

Tab. 4-3-1
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Hydrographs in Sg. Prai Basin
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Tab. 5-1-3 Acreage Planted with Padi by Malaya States 1957 - 1966
{Unit : Acres)

® Main Season Grop

State 1957 1958 1959 1960 196;1 1962 1963 1964 1965 1966
Johare 6,930 7,090 5,500 7,320 8,220 4,760 7,360 8,660 9,370 8,500
Kedah 274,350 274,600 274,050 274,180 275,120 275,920 277,010 277,690 278,900 278,800
Kelantan 96,010 104,890 107,390 107,970 112,650 110,580 114,210 114,740 115,660 116,800
Mazlaceca 16,110 16,150 16,950 17,210 17, 430 15, 430 16, 970 17,000 19,350 20,900
Negri Sembilan 23,040 22,780 22,080 22,760 24,190 22,470 23,010 21,006 24,150 24,900
Pahang 29,960 29,240 29,580 32,000 31,930 32,560 31,260 23,000 33,350 32,800
Penang & P,
Wellesley 35,740 35,810 35,960 36,040 36,010 36,040 36,060 36,130 36,11¢ 36,100
{1, 00} (1,00} (1. 01) {1,01) (1. 01} (1. 01) {1.01) {1.0}) {1.01) (l.on
Perak 94,730 96,920 97,8680 97,730 100,320 102,430 103,870 106,000 106,340 106, OQD
Perlis 42,070 42,070 47,090 47,0l 47,010 47,010 47,000 46,860 47,016 ' 47,100
Selanger 43,190 48,290 48,110 48,740 49,530 49;580 50, 000 50,290 49, 190 41,300
Trengganu 31,680 33,700 36,710 38,890 38,320 37,390 40,840 43,070 43,730 43,900
Total 639,810 711,600 721,280 729,850 740,730 734,170 747,600 744,440 763,160 763,100

{t.o01 (1,11 (L1357 (.14 (L1681 (L.18) (L. i) (L.1%) (L I9) (L 1%

Off-season Crop

Johore - - - - - 260 620 - 300 1,130
Kedah 620 480 420 730 3io éaﬂ 2,245 3,840 6,69C 8,390
Kelantan . - - : - 460 1,775 3,285 5, 665 6, 670 6, 680 9, 460
Malacea 50 - - - - 360 590 120 460 900
Negri Sembilan - - . - - - - - 200 1,100
Pzahang 10 10 H - 10 10 260 350 - 80
Penang & P. )
Wellesley 7. 64D 5, 870 6,765 g, 190 16, 895 24,280 26,810 28,810 29, 660 30, 410
{1.00) (0.771 (0.89) (L.20) (Z.21) (3.181 (3.50) (3.777 (3,88 (3,98
Perak 65 255 65 ‘110 850 4,030 3,290 1,890 2,510 2,500
Perlis - - - - - 360 3,140 210 280 . 1,420
Selanger - - - - - 1,690 1,760 4,540 10, 660 32,540
Trengganu - - - 80 355 970 2, 140 2,680 1,61c 1,910
Total ) 8,385 6, 615 7.260 10, 570 20,195 35,465 46,520 49,110 - 58,420 89, §40

(1.00) {0.87} (0, 95) {1.38) (2, 64) {4. 64) {6. 09} (6,43} ' (7.65) {11,76)

Note :

{1) Source ¢ Statiéﬁca.l Digest, Ministry of Agriculture and Cooperatives, 1967,
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Tab, 5-2-1 Period of Padi Cultivation

Works
Irrigation Begins

Sowing Begins
Transplanting Begins
Drainage Off Ends

Harvesting Begins

Main Season

TAB., 5-2-1 -3

Off Season

Beginning of November
Reginning of November
Qctober

End of December

Beginning of January

Tab., 5-2-2 Rice Varieties used by Farmers

Beginning of April
Beginning of April
May

Beginning of August
Beginning of August

Item Name of Period from Percent of First Year of
Varaiety seeding fo spread Spread to
harvesting . ) Farmer
Off-season Mahsuri 135 Qdays 70 % 1965
Malinja 135 20 1964
I.R. 8 125 1966
Msaélg.gon Mahsuri 135 70 1965

Tab. 5-Z-3 Number of Farm Households in Relation to their Cultivated Area

(Rural Farms in the Central and North Districts of
Province Wellesley)

Size ‘of Farms
in Acre

Below 1
1-13/4
2 -23/4
3-33/4
4-43/4
5-53/4
6-63/4
7 & over
Total

Source ;

Number of Households

Number %
i, 02¢ 1¢,2
2, 868 28.7
2,502 25,1
1,246 12.5
1,184 11,9
564 5.7
364 3.7
224 2.2
g, 972 100.0

4

1960 Census
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TAB. 5-2-5

Tab. 5-2-5 ©Padi Yield in Sg. Kulim Irrigation Area (9,025 acres)

(Unit: Gantangs per acre)

Mukim (Central 1961 1962 1963 1964 1965 Mean
District of Province Off- Main- Off- Main- Off - Main- Ofi - Main- Oif- Main- Off- Main-
Wellesley) season season season season season season season season season season season season
1 290 390 305 318 320 333 425 365 437 400 355 361
2 (1) 400 430 450 439 463 437 533 436 500 480 469 444
3() 378 400 410 390 360 435 522 408 490 300 432 387
4 (1) 420 440 445 456 466 460 520 484 500 480 470 464
5 360 400 413 410 432 435 364 439 408 437 395 424
6 400 430 430 456 447 459 452 468 512 433 448 449
7 420 445 460 460 468 440 500 465 430 412 456 444
8 380 400 350 419 426 429 460 439 350 471 393 432
20 340 340 340 360 353 380 470 419 402 400 389 380
21 (1) 377 400 400 382 421 447 516 429 506 494 444 430

Mean (1 to 21)

Off-season 377 - 400 - 416 - 476 - 454 4251 -
Main season - 408 - 409 - 426 - 435 - 431 - 422"

Mean (2,3,4 and 21)

Off-season 394 - 426 - 429 - 223 - 499 - 454 -
Main season - 418 - 417 - 415 - 439 - 439 - 431!
Note: (1) Source : Re-classification of Bendang Land in Kulirm River Irrigation Area by D, 1, D,
" {2) (1) including the proposed project area in relation to Barrage.
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FIG. 5-3-1
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10
11
12

13
14

i5

Tab. 7-1-1 Unit Prices {Works and Materials)
(Monetary Unit: M$)

Classification

Bulk excavation by the dragline
{shovel type excavation)

Final excavation by man
{under the ground water)

Sheet pile driving 18" wide by 20 ft
Concrete pile driving 12" dia by 50

length
ft length

Bakau pile driving 5" or 6" dia by 25 ft

length

Rip rap (using boulder or cobble)} 9" thick

and 12" wide

Banking by cut earth (not include pl
under water)

Banking by borrowed earth or back
(imported earth filling)

acing

filling

Stone pitching (using quarry} 9" thick

and 12" wide
Road Subgrade

Slope compaction {by rammer)

. Turfing {a) Carpet turfing

{b} Spot tuxfing {(&" contres)

{c) Striping turfing
Back filling
Concrete (including form-work and

{a) Concrete (A) l:i2:4({ 28
{b) Concrete (B) 1:3:6{ 28
(¢} Concrete (C) 1:5:8 ( 28

wonou

Concrete (including form-work)

{a) Concrete (A} 1:2:4 ( 28
{b) Concrete (B) 1:3:6 ( 28
Cancrete pavement '

[ ]

bar :vork}

200 kg/cm?)
150 kg/cm?)
80 kg/em?)

200 kg/cm?)
150 kg/cm?)

Unit

cu-yd
cu-yd

pile
pile
pile

sqg-yd
{cu-yd

cu~yd
cu-yd
sq-yd

mile

sq~yd
sq-yd
sq-yd
sq-yd

cu~yd
cu-yd
cu~yd

cu-yd
cu-yd
sq-yd

Unit Cost
1

4o0rb

170
250
5.5

15}
1.2

300,000
0.50
1
0.50
0.35

80.85
70.00
98. 40



16
17
18
19
2D
21
22
23
24
25
26
27
28
29

30

31

32
33
34

35

Trench excavation {by man}
Concrete sheet pile driving (1. 5" wide by 15" length)
Installation of bridge beam
Neader pipe

Riser pipe

Pump setting for well point
Well point operation cost
Unwatering

Slope and basic grading
Road face area

Asphalt facing

Level raising

Cutting and uprooting

First plowing

Drainage ditch and branch irrigation canal {including all

(Unii:)

cu-~yd

. pile

beam
ft
set
set
set/day
day
sq-yd
sq-yd
sq-yd
cu-yd
acre

acre

irrigation and drainage of branch canal works one syphone work

and culvert works of 8 set)

Main drainage canal and road -(including main drainage canal

work and one bridge ward)

Main irrigation canal for reclamation

Main irrigation canal for drainage improvement
Branch irrigation canal for drainage improvement

Drainage ditck

(including branch drainage canales of 7 set)

acre

yd
yd
acre

acre

acre

TAB. 7"1"1
Sheet 2 of 4

{Unit cost)

4

80
680

50

32
450
13

10
30

50

10
10
300

l1oo

486

44

50
26

242



Compensation and Land Approbation

1. Removal of house
2. Compensation for coconut tree
3. Land approbation coconut field

4. Land approbation swamp

Unit
house
pile
acre

acre

TA—B‘ 7-1"1
Sheet 3 of 4

5, 000
20
2,000

B80G



TAB, 7-1-1

Sheet 4 of 4
Materials
No. Dnit_ Unit Cost
1 Iron Materials ton 380
2 Stone Agpregates cu-yd 12
P.W.D. Quarry (Aggregates of mixe sizes) cu-yd . 2.50
3 Electric rate {in excluding 50, 000 KWH KWH 0.08
per month (KWH) {0. 053)
4 Hand rail yd 80
5 Guard rail yd 50
6 Street light set 300

Overhead for 3 years

1 Land Rover 10, 000
2 . Site Office 5,000
3 Salary of one engineer M$ 800x36 28, 000
4 Salary of one technician M$ 250x36 9,000
5 Transport and Travelling M$ 750x36 27,000
6 Survey and setting out M$ 60Px36 21, 600
7 Laboratory and testing {item) 8,000
8 Quarters for Gate Operators 2 unit's 10, 000
9 Stationary (item) 2,000
1Q Fuel M$ 100x36 3,600
11 One Clerk M$ 180x36 6, 480

Total 132,000



{(%071)

F-1-L ‘el

§-1-L "qEL

¥-1-L "qEL

£-1-L ‘qBL

I Y

2-1-L "9Vl

000 ‘0L9 ‘%
000 ‘Oc¥
000 ‘2¢1

000 ‘6872

000 ‘0% ‘¥

000 ‘98¢

000 ‘558 ‘¢
000 ‘992
000 ‘159
000°6¢
000 ‘298
000 ‘L9

000 ‘6821

000 ‘s¥1

1507

{$ : Itun) ATEiOUoN)

1210

®0L qns
*Q'1°d 23218 £q

jueirnsuon assueder dq

1830,

T830L qng

98NOH 10IJUCT)
TRUBRD) MIN
aren

sfevaxeg

UOTIBOTJISSBID)

oBrireg jo 9jBWIRSH 350D  7-1-L el

PEIYISAD 9-]

garpuadunuon  g-

pEOY MON  P-1

2108010  €-1

afeazeg 72-1

wotjesuadwion

pue uorsinboy pury 1~

walr



Tah., 7-1-3 Land Acquisition and Compensation Cost Estimate of Barrage Body
(Monetary Unit : M$)

Item Classification Amount Unit

1-1 Yand Acquisition and
Compensation
(1) Land Acquisition
{a) Barrage and New Deviation
(Upstream side)

Coconut Field 2.8 acres
Swamp Land 11,3 acres

{Downstream side)

Coconut Field 7.9 acres
(b) New Road Deviation (1-0, 88 miles=1, 584, 879
Swamp Land 11,4 acres
Coconut Field 3.2 acres
Sub Total
{2) Compensation
(2) Removal of House 19 houses
(b) Compensation for Coconut Tree 80 piles

{c} Damage of Present Installation

{Old Water Gate) 2 set

{d) Other Compensation

Sub Total

Total

TAB, 7-1-3

Unit Cost Cost
2,000 5,600
800 9, 040
2,000 15, 800
800 49,120
2,000 6, 400
45, 960

5, 000 a5, 000
20 1, 600
800 1,600
§40

99, 040

145, 000



TAB. 7-1-4

Sheet 1 of 3
Tab, 7-1-4 Construction Cost Estimate of Barrage in Body
{(Monetary Unit : M$)
tem Clasgsification Amount Unit Unit Cost _Cost_
1-2 Barrage
1-2-1 Barrage

(1) Barrage Bulk Excavation by the Dragline 40,200 cu-yd 1.00 40,200
Final Excavation by Manpower 10, 000 cu-yd 4,00 40, 400
GConcrete (A) 1:2:4 5,000 cu-yd 97.3 486,500
Concrete (B) 1:3:6 1,800 cu-yd 78.0 140, 400
Concrete {C) 1:5:8 (Dental Concrete) 600 cu-yd 65.00 39, 000
Rip rap 9' thick and 12" wide 2,300 sq-yd 7.00 16, 100
Goncrete Pile Driving (Length = 56 696 pile 250. 00 174, 000
Bakau Pile 5" or 6" Dia (Length = 567) 254 pile 5. 50 1,397
Sheet Pile Driving (8" Wide by 20" Length) 185 pile 170. 00 31,450
Back Filling (Including Compaction) 6, 900 cu-yd 2,00 13,800
Banking by Cut Earth 2,000 cu-yd 1,20 2,400
Banking by Borrowed Earth 2,000 cu-yd 2.00 4,000
Turfing (Carpet Turfing) 1, 600 sq-yd 1.00 1,600
Aggregates 3/4" 50 cu-yd 2.50 125
Landscape 1 L.s, 1, 000
Appurtenant Facilities 1 L.S. ) 628
Sub Total 993, 000
{2) Bridge Floor Installation of Bridge Beam 100 beam 680 68, 000
Concrete (A) (1:2:4) 550 cu-yd B0. 85 44, 468
Hand Rails 172 yd 80. 00 13,760
Concrete Pavement 933 sq-yd 98. 40 9]:, 807
Street Lights ] set 300 3,000
Appurtenant Facilities 1 L.s. 1,965
' Sub Total 223,000
{(3) Retaining Wall Concrete (1:3:6) 14 cu-yd 70.00 980
of Canal Concrete Sheet Piles {1.5' x 15¢) 167 pile 80. 00 13,360
Banking by Borrowed Earth 105 cu~-yd 2,00 210

Other Works 50

Sub Total 14, 600



TAB, 7-1-4

Sheet 2 of 3
Item Classification . Amount Unit Unit Cost Cost Remarks
(4} Unwatering Well Point M$ MS$
Neader Pipes 1,200 ft 3.50 4,270
Riser Pipes 422 set 32 13,504
Pump Setting 7 set 450 3,150
Operation Cost 900 set/day 13 11,700
Setting 1 1s B76
Unwatering 300 day 10
Sub Total 36, 500
(5) Temporary Banking by Borrowed Earth 5,000 cu-yd 2 10, 000
Road Pavement b.y Gravel 1,000 cu-yd 12 iz, 000
Sub Total 22,000
Total 1,289,100
1.2-2 QGate Overflow Type Double Stage Roller Gate
Gates 4 set 73, 000 292, 000 40 x4=160"
Steel Rails 4 " 12,000 i 48, 000
Hoist,ing Equipments 4 ' 32,000 128, 000
Electric Wires 18, 000
Painting 12, 000
Packing 1 1s 20, 000
Transportation in Japan 200 t 40 8, 000
Shipping Charges 200 t 270 54, 000
' Sub Total \ 580, 000
Setting ' 172 t 150 25, goo™?®
Guide Charges 1 Is 2,600
Electric Facilities 8, 600
’ Sub Total ’ 37,000

Total 617, ODDM$
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Item

1-3 Closure

Closure

Item

1-4 New Road

New Road Deviation

Classification

Banking by Gut Earth

Banking by Borrowed Earth

Asphalt Facing
Rip Rap
Stone Pitching
Street Lights
Aggregate of Road Base
Guard Rail
Level Raising
Other Works
Total

Classification

New Road
Drain Ditch
Other Works

Total

Table 7-1-5 Construction Cost Estimate of Closure

(Monetary Unit : M$)

Table 7~1-6 Construction Cost Estimate of New Road Deviation in Barrage

Amount Unit Unit Cost Cost
96, 000 cu-yd 1,20 115,200
770 cu-yd 2. 00 1, 540
4, 600 sq-yd 10. 00 46, 000
22,500 cu-yd 15, 00 337,500
7,700 sq-yd 9 69,300
10 set 300 3,000
667 cu-yd 12 8, 004
280 yd 50. 00 14, 000
5,600 cu-yd 1g 56, 000
456
651, 000
{Monetary Unit : M§)
Armount Unit Unit Cost Cost
0. 88 mile 300, 000 264, 000
400 yd 4, 00 16, 000
400

266, 000
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(1)

(2)

(3)

(4)

Item

Material

Construction

Cost by Yen Loan

Overhead by

Yen Loan

Suction Dredger

Tab. 7-1-9 Cost Estimate for the Project as a Whole

Item

Land Acquisition and Compensation

Barrage
Closure
New Road
Contingencies
Overhead

Sub Total

Reclamation and Drainage Improvement

Total

Tab. 7-1-10 Yen Loan Estimate

Classification

Deformed Reinforcement Bars
Sheet Piles
Gates

Sub Total

Total

(Monetary Unit : M$)

Cost
145, 000
2,793, 000
651, 000
266, 000
385, 000
430, 000
4, 670, 000
3,700,000

8,370,000

{Monetary Unit : Japanese Yen)

Amount

Unit Unit Cost Cost

170
185

t 42,000 7,140,000
pile 16,600 3,071,000
70, 000, 000

80,211, 000

4, 095, 000 x 25% x 120 125,307, 000

4,095, 000 x 7% x 60% x 120 20, 632, 000

64, 850, 000
291, 000, 000 2 2, 430, 000 M$



TAB, 7-1-11

Tab. 7-1-11 Annual Operation and Maintenance Cost Estimate of Barrage

(1) Assessment for Barrage

Item

Operation Cost

Office Sundry Expense
Sub Total

Gate Painting

Gate Repair

Electric Fee

Body, Apron
Sub Total
Closure
Canal
Other
Total

{2) Assessment for Road

Item
Surface
Guard Rail
Side Ditch
Maintenance
Total

(Monetary unit : MS)

Cost
onth
250$x 12mx n3 sheadz-s = 9,000

200 x 12 = 2,400
il, 400

2
1,600%° xax5%: 5years = 6,400

2,000
(5. 5% 4 x I'x 309275 609 = 396 KV
396 x 12 x 0. 08 =380

720
9.500
900% x 10 = 9,000
2,080 x 4 = 8,320
1,780
40, 000
Cost
0.88™H¢ L 5:000% = 4,400
0.88™H€ 4 500 = 400
540
0.88™1€ « 1,500 = 1,320

6,700 -



TAB. 7-1-12
TAB. 7-1-13

Tab. 7-1-12 Actual Operation and Maintenance Cost in Adjacent Irrigation Areas

(Monetary Unit : M$)

Single or
Acreage Double 1965 1964 1963 65-63 1962 1961
{acres) {mean)
North, District,
P.W. Nude Rives
Grri, Area 16, 100 Double 16.22 13.96 18.50 16.22 32.70 36.24
Central District,
P.W. Sungai
Dulion Nu Area 9, 052 Double 13,42 12.38 16,02 13.94 25.76 24,86

Note : The State Government is to collect irrigation water charge according

to paddy land class as a put of actual operation and maintenance cost.

See Chapter 5.

Tab. 7-1-13 Annual Operation and Maintenance Cost Estimate for Reclamation
and Estimate for Reclamation and Drainage Improvement

{Monetary Unit : M$ )
(1) Reclam‘ation

Item Amount Unit Unit Cost Cost
Main Drainage Ganal 13, 100 yd 0.45 5, 895
Connecting Road 13, 100 yd 0. 43 5,633
Main Irrigation Canal 10, 000 yd 0.18 1,800

Total 13, 328

{2) Drainage Improvement

Itemn Amount Unit Unit Cost Cost
Main Drainage Canal 1,290 acre 1 1,290

Total 1,290
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FIG. 7-2-2
FIG. 7-2-3
Fig. 7-2-2 Construction Schedule for Reclamation and Drainage Improvement
Construction 4th Year 5th Year 6th Year
Item Amount 36 42 48 54 60 66 72
1. Reclamation
Cutting and Uprooting 1,67 pCTeS8 ¢
Main Drainage Canals and Roads 13, IOOVd = ]
Main Irrigation Canals 10, 0007¢ =
First Plowing 1, 670%CTeS
Drainage Ditches and Branch Irrigation Canals —_—
2. Paddy Field Converted from Coconut Field
Irrigation Canals 1, 2903‘(:1'8s = =
Drainage Ditches ; —_
3. Drainage Improvement 4,700acres . =
Fig., 7-2-3 Net Works for the Project as a Whole
1st Year 2nd Year 3rd Year 4th Year Sth Year 6th Year 7th Yeaxr
0 12 24 36 48 60 72 84

Final Design

Compensation
6 6
Aypothetical
/
4
6 -@ Barrage N Reclamation and Drainage Improvement Q) Paddy Farming
Land Acquisition 2 See Fig. 7-2-1 See Fig. 7-2-2

Fresh Water

New Road
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TAB, 8-6-1

Tabh, 8-6-1 Construction Cost to be Borne by Each Purpose

(Monetary Unit : M$)

Barrage Associated Works Total
Purpose Local Currency Yen Loan Total ILocal Currency Yen Loan Total Local Currency Yen Loan Total
Agriculture
-Reclamation 446, 160 325,810 771,970 1,921,628 0 1,921,628 2,367,788 325,810 2,693,598
{0. 165) (0. 165) (0. 165) (441, 028) {441. 028) {887.188) (887. 188)
Drainage Improvement 663, 966 484,864 1,148,830 1,978,372 0 1,778,372 2,442,338 484,862 2,927,202
{0.246) (0.246) (0. 246) {289, B72) (289. 872) {953. 838) (953. 838)
Sub-Total 1,110, 126 810,674 1,920,800 3,700, 00C 0 3,700,000 4,810, 126 810, 674 5,620, 800
{0.411) (0.411) (0.411) (730. 900) {730. 900) {1,841, 026) {1,841, 026)
Industrial Water Supply 1,110, 126 810,674 1,920,800 2,350,000 0 2,350,000 3,460,126 810,674 4,270,800
{0.411) (0.411) (0.411)
Traffic 478,748 349,652 828, 400 0 0 0 478,748 349, 652 828, 400
{0.178) (0. 178) {0.178)
Total 2,699, 000 1,971,000 4,670,000 6, 050, 000 0 6,050, 000 8,749, 000 1,971,000 10,720,000
{1.000) {1.000) {1.000)
Notes: (1) The construction cost to be required for the construction of barrage is allocated among the purposes served with the ratio
- g g purp

(2}
(3}

of cost allocation.
The construction cost of associated works for the industrial water supply is indicated in {1} of Paragraph (8-4-2).

The values in the parenthesis of the column "Associated works'' are the construction costs in the governmental budget by
D, 1, D,, which consist of those of the main canals for drainage and irrigation, and the road. The residuals other than

the'above are financed by the agricultural beneficiaries.



Project

Year

Loan

~

Tab. 8-6-2 Repayment Table for Yen Loan

Construction
of Barrage

Other
Project

Total

- - S B A O N T S

[N T T T e Y I T
= BN B < B -, ¥ - Y ]

Total

1,200, 000
771,000

1,971, 000

Notes:

459, 000

459, 000

1, 659, 000
771, 000

2,430,000

(Monetary Unit : M$)

Repayment Agriculture (M L. D, )
Construction COther Projects Total Loan Repayment
of Barrage

Budget Farmers Total
27,000 10,328 37,328 493,561 11,105 - 11,105
71,348 2@, 655 92, 003 317,113 29,345 - 29,345
88, 695 20, 655 109, 350 - 36, 480 - 36, 480
88, 695 20, 655 109, 350 - 36, 480 - 36, 480
88, 695 20,655 109,350 - 14, 661 21,819 36, 480
175,970 40, 980 216,950 - - 72,377 72,377
175,970 40, 980 216, 950 - - 72,377 72,377
175, 970 40, 980 216,950 - - 72,307 72,377
175,970 40, 980 21(;, 950 - - 72,377 72,377
175, 970 40, 980 216, 950 - - 72,377 72,377
175,970 40, 980 216, 950 - - 72,377 72,3717
175, 970 40, 980 216,950 - - 72,377 72,377
175,970 40, 980 216,950 - - 72,377 72,377
175,970 40, 980 216, 950 - - 72,377 72,377
175, 970 40, 980 216, 950 - - 72,377 72,377
175, 970 40, 980 216, 950 - - 72,377 72,377
175,970 40, 980 216, 950 - - 72,377 72,3177
175, 970 40, 980 216,950 - - 72,377 72,377
175,970 40, 980 216, 950 - - 12,377 72,371
175, 970 40, 980 216,950 - - 72,377 72,377
3,003,983 707, 648 3,711,631 810, 674 128, 071 1,107,474 1,235,545

The repayment during 5 years of grace period is the interest excluding the amortization.

~

Industrial
Loan
Local Loan Cao
We
493,561 11,105
317,113 29,345
810, 674 40, 450 1,



8-6-2 Repayment Table for Yen Loan

{(Monetary Unit : M$)

Industrial Water Supply (P. W.D.)

Repayment Agricuiture {Dy L. D. )
Construction Other Projects Total Loan Repayment
of Barrage
Budget Farmers Total
000 27,000 10,328 37,328 493, 561 11,105 - 11,105
000 71,348 20, 655 92,003 317,113 29, 345 - 29,345
88,695 20,655 109, 350 - 36, 480 - 36, 480
88, 695 20, 655 109,350 - 36,480 - 36, 480
88, 695 20, 655 109,350 - 14, 661 21,819 36,480
175, 970 40, 980 216, 950 - - 72,377 72,377
175,970 40, 980 216,950 - - 72,377 72,377
175,970 40, 980 216, 950 - - 72,377 12,377
175,970 40, 980 216,950 - - 72,377 72,377
175,970 40, 980 216,950 - - 72,377 72,377
175,970 40, 980 216,950 - - 72,377 72,377
175, 970 40, 980 216, 950 - - 72,377 72,377
175,970 40, 98¢ 216, 950 - - 72,377 72,371
175,970 40, 980 216, 950 - - 12,377 72,377
175,970 40, 980 216, 950 - - 12,377 12,377
175,970 40, 980 216,950 - - 72,377 72,377
175, 970 40, 980 216, 950 - - 72,377 72,377
175,970 40, 980 216, 950 - - 72,377 72,377
175, é70 40, 980 216, 950 - - 72,377 72,377
175,970 40, 980 216,950 - - 72,377 72,377
000 3,003,983 707, 648 3,711,631 810, 674 128,071 1,107,474 1,235,545

1g 5 years of grace period is the interest excluding the amortization.

Loan Repayment
Local Loan Collection of Total
Water Rute

493, 561 11,105 - 11, 105

317,113 29,345 - 29,345
- - 36, 480 36, 480
- - 36, 480 36, 480
- - 36,480 36, 480
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377
- - 72,377 72,377

810, 674 40, 450 l,‘195, 095 1,235,545

TAB, 8-6.2

Traffic {P. W, D}

Loan

212,878
136,774

349, 652

Repayment

Budget

4,790
12, 658
15,735
15,735
15,735
31,216
31,216
31,216
31,216
31,216
31,216
31,216
31,216
31,216
31,216
31,216
31,216
31,216
31,216
31,216

532,893



Item

Bar rage

Reclamation

Drainape improvement

Industrizl water supply

Traffic

Fig. 8-3-1

Description

Input
{Joint cost)

Input
{Specific cost)
Output

Input
(Specific cost)
Output

Input
{Specific cost)
Output

Input

{Separable cost)

Notes:

Fig. 8-3-1

Time Streams of Inputs and Qutputs

Time Streams (Year) <

-3 -2 -1 1 2 3 4 5 6

- ———

kLT T —

" Constant annual supply amount of 2, 190 M gallons

—— — [— — —

Gonstruction Cost of M$670, 000 and annual O & M cost of M$6, 700

Constant annual traffic volume of 1, 680, 000

(1) Marks in the column of '"Input" are as follows:

Construction time

Maintenance and Operation time

(2) The construction Costs do not include the interest during construction time.
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