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BFW 40103

State FOUR (4) purposes of water resources management.
(4 marks)

Discuss THREE (3) initiatives that have been taken by government in managing

water resources in Malaysia.
(6 marks)

Explain briefly TWO (2) factors that contribute in the increasing of non-revenue
water (NRW) in Malaysia.
(4 marks)

Malaysia has implemented Integrated River Basin Management (IRBM) in
managing river basin in Malaysia. Do you think it is the best practices?
Compose your opinion with relevant example.

(6 marks)
Explain TWO (2) meteorological factors that affecting discharge value.

(4 marks)
Discuss FOUR (4) assumptions used in Rational Method.

(4 marks)

Batu Pahat catchment with the area of 102.8 km?” consist of 40% resident areas
(C =0.75), 30% industrial areas (C = 0.86), and 30% plantation estate and farms
(C= 0.21). By referring to Figure Q2, estimate the peak flow rate for 5 and 50
years return period using modified rational method. Assumed that velocity is
4.5m/s.

(12 marks)

Compare FOUR (4) differences between MASMA drainage system with
concrete drainage system.
(8 marks)

On-site detention (OSD) is to be constructed in UTHM campus area with an area
of 0.4 ha and having a terrain slope of 1:2500. 35% of it shall be occupied by
building, 25% access road and pavement, 35% garden and turf areas and 5%
water body areas. By referring to Table Q3(i), Table Q3(ii), Table Q3(iii),
Table Q3(iv) and Figure Q3, calculate the Permissible Site Discharge (PSD),
Site Storage Requirement (SSR) and the inlet and outlet pipe sizes.

(12 marks)
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Explain briefly FOUR (4) most common causes of dam failures.
(8 marks)

[Nlustrate the relationship between flood storage capacity, active storage capacity

and dead storage capacity.
(4 marks)

Every year, east coast states of peninsular Malaysia were hit by monsoon flood.
Justify FOUR (4) main causes of this disaster.
(8 marks)

With an aid of suitable formula and concepts, explain how the storage-outflow
function has been derived

28, 28
( Ajt : +QJ+IJ=(I/' +Ij+1)+[”&i_QjJ

(8 marks)

Referring to Table Q5, determine the Muskingum routing parameters K and X
for a river reach with the following observations. The initial storage in the
system is 715,000 m>.

(12 marks)

Estimate the probability that the annual maximum discharge, Q on the
Semberong River will exceed 50,000 cfs at least once during the next three

years. Assume that the return period T = 5.3 years.
(4 marks)

Table Q6 show an analysis of the maximum-annual floods over the past 150
years in cumulative distribution. Estimate the magnitudes of the floods with
return periods of 5, 25 and 100 years.

(8 marks)

Explain FOUR (4) benefit of development of irrigation system
(8 marks)

- END OF QUESTION -
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TABLE Q3 (i) Maximum Permissible Site Storage (PSD)and Minimum Site Storage
Requirement (SSR) in accordance with the five regions in Peninsular Malaysia

Terrain/Slope PSD (I/s/ha) \ SSR (m*/ha)

Condition Impervious Area (as a Percentage of Project area)

25% | 40% | 50% | 75% | 90% [ 25% | 40% | 50% | 75% | 90%

Region 1 — West Coast

Low-lying 634 | 642 | 645 | 652 | 655 |322.2|363.0 3942|4783 |5404

Mild 76.7 | 77.5 | 77.9 |78.7 | 79.1 |306.6 | 340.0 | 367.2 | 448.5 | 504.7

Steep 87.7 | 88.6 |89.1 |90.1 |90.5 |294.0 |327.0 | 350.5 | 426.7 | 478.8

Region 2 — East Coast

Low-lying 53.0 |53.6 [53.9 | 545 |54.7 |276.6 |350.4 | 410.7 | 609.1 | 768.8

Mild 61.1 |61.8 | 622 |62.8 | 63.1 |257.6 |321.7 |373.9 | 546.1 | 678.7

Steep 674 | 682 |68.6 | 693 |69.6 |243.5|302.6 |351.0]509.9]625.9

Region 3 — Northern

Low-lying 54.8 | 554 |557 |563 |56.5 |311.1 |353.3|389.7|493.3 | 5644

Mild 68.0 | 68.8 |69.2 |69.9 |70.2 |295.5|328.3 |360.3 |454.0|521.6

Steep 773 | 782 |78.6 |79.5 |79.8 |284.8 |316.2 | 341.8 | 430.3 | 492.6

Region 4 — Highland

Low-lying 42,6 |43.1 | 434 |43.8 |44.0 | 227.8 | 285.7 | 331.4 | 460.5 | 546.6

Mild 496 |50.2 |50.5 |51.0 [51.2 |212.3 |266.0 3073|4282 |509.2

Steep 55.0 |55.6 |56.0 |56.5 |56.8 |202.1 |252.3 |291.0405.5484.1

Region 5 — Southern

Low-lying 61.1 | 619 | 622 |62.8 |63.1 |315.0|362.0 |398.4 | 501.0 | 572.7

Mild 74.8 | 757 | 76.1 |76.9 |77.2 |298.5|340.9 | 372.6 | 465.9 | 532.3

Steep 83.4 | 843 |84.8 |857 |86.1 |288.5]323.3|352.5]442.8 |505.0
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TABLE Q3 (iv) Discharge and Pipe Diameter Relationship

Terrain: Low-lying Terrain: Mild Terrain: Steep
Discharge Pipe Discharge Pipe Discharge Pipe
(m’/s) Diameter (m’/s) Diameter (m’/s) Diameter

(mm) (mm) (mm)

0.01 236 0.01 250 0.01 259
0.02 247 0.02 261 0.02 269
0.04 270 0.04 282 0.04 288
0.06 292 0.06 303 0.06 307
0.08 315 0.08 325 0.08 326
0.1 338 0.1 346 0.1 345
0.12 361 0.12 367 0.12 364
0.16 406 0.16 410 0.16 402
0.22 474 0.22 474 0.22 459
0.24 497 0.24 495 0.24 478
0.28 542 0.28 538 0.28 516
0.32 587 0.32 581 0.32 554
0.36 633 0.36 623 0.36 592
0.42 701 0.42 687 0.42 649
0.48 769 0.48 751 0.48 707
0.52 814 0.52 794 0.52 745
0.56 860 0.56 836 0.56 783
0.62 928 0.62 900 0.62 840
0.66 973 0.66 943 0.66 878
0.72 1041 0.72 1007 0.72 935
0.78 1109 0.78 1071 0.78 992
0.82 1154 0.82 1114 0.82 1030
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TABLE Q5 (b) Relationship between Time and Inflow (cfs)

Time Inflow Outflow
(h) (m’/s) (m’/s)
1 93 85
2 137 91
3 208 114
4 320 159
5 442 233
6 546 324
7 630 420
8 678 509
9 691 578
10 675 623

Time Inflow Outflow
(h) (m’/s) (m’/s)
11 634 642
12 571 635
13 477 603
14 390 546
15 329 479
16 247 413
17 184 341
18 134 274
19 108 215
20 90 170

TABLE Q6 Cumulative distribution for maximum-annual flood data

n Flow, X, (m’/s) P(X< x,)
1 0 0
2 16 0.11
3 24 0.23
4 45 0.34
5 56 0.45
6 68 0.57
7 89 0.64
8 104 0.76
9 128 0.82
10 147 0.94
11 165 0.98
12 182 1
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FIGURE

Elevation=3.2 m

FIGURE Q2 (i) River profile
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FIGURE Q2 (ii) IDF Curve for Batu Pahat Catchment
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FIGURE

FIGURE Q3 Five (5) Design Regions
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EQUATIONS
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