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Abstract
Pornpinatepong, K.!, Manasurakarn, B.> and Pornpinatepong, S.?
Analysis of water resources engineering and economics of

diversion canal No.1 (DR.1)
Songklanakarin J. Sci. Technol., 2005, 27(4) : 901-915

To prevent flooding of Hat Yai city, diversion of excess water from the U-taphao river which flows to
the town is contemplated. Diversion canal No.1 (DR.1), located at the west of the U-taphao river, is designed
based on a 25-year-flood period. For a proper economic analysis, two scenarios have been introduced and
compared: (A) drain directly towards the Songkhla lake by means of a full-length new canal (21.34 km), and
(B) use the Klong Bang Klam as a bypass, reducing the length of the canal to 13.8 km. The collected data and
the model results indicate that the two cases practically provide the same hydraulic efficiency.

Cost-benefit analysis has been performed on the two alternative scenarios (A and B). With the
discount rate of 12 percent, the results indicated that the case A would be beneficial if the flood occurs in
the first year of the project and the net present value (NPV) of the case B will be positive from year 1 to 4
(2006-2009). For the lower discount rate of 6 percent, the benefit of the case B prolongs an additional 3 years
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(2010-2012). For later years (the remaining 17 years of the case B), negative results are predicted. This
implies that diversion canal No.1 (DR.1) may not be worth the money for the flood protection.

For a proper decision by the authorities, the socio-economics and environmental impact aspects should
be brought into account and the diversion canal No.1 (DR.1) needs to be reviewed.

Key words : engineering economics, cost-benefit analysis, diversion canal No.1,

Hat Yai flood protection project
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Figure 1. Diversion canal No. 1 (DR.1) and resource uses in the area
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Figure 2. Cross-sectional area of diversion canal No. 1
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Figure 5. Comparison of predicted water levels in U-taphao river between the 2 alternatives.
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the 2 alternatives
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Table 1. Cost of diversion canal No.1 project

Cost Scenario A Scenario B
(Baht) (Baht)
Construction cost (year of start 2003) 1,274,300,000 826,000,000
Maintenance cost (year of start 2006) 19,114,500 12,390,000
Resettlement (year of start 2003 : continuous payment) 79,702,800 55,425,600
Opportunity cost of land (year of start 2003 : some parts) 8,896,121 4,508,045
Table 2. Opportunity cost of land uses (survey in 2004)
Land utilization Revenue/Rai  Scenario A Value Scenario B Value
(Baht) (Rai) (Baht) (Rai) (Baht)
1. Paddy field 2,279 1,295 2,951,522 333 758,331
2. Rubber field 11,275 160 1,808,510 103 1,165,835
3. Fruit tree 7,044 122 857,985 42 295,152
4. House wifeis garden 29,356 44 1,291,675 42 1,218,284
5. Vegetable 67,357 29 1,966,829 16 1,064,243
6. Non-use area 3 3
7. Accommodation 21 13
8. Uneconomical lands by DR.1* :
rice/rubber/sugar palm/others 6 19,600 1 6,199
Sum 1,680 8,896,121 552 4,508,045

* There are 29 households in scenario A and 16 households in scenario B.
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Table 3. Result of net present value (NPV) of the project (unit: million Baht)

Year of flooding Scenario A Scenario B

i=12% i=10% i=6% i=12%  i=10% i=6%
2006! 61.1 84.5 112.6 466.9 522.2 634.1
2007> -80.1 -44.2 | 19.6 325.7 393.4 541.1
2008> -206.2 -161.3 -68.1 199.6 276.4 453.4
2009? -318.7 -267.7 -150.8 87.1 170.0 370.7
20107 -419.2 -364.4 -228.9 -13.4 | 73.3 292.6
20112 -509.0 -452.3 -302.5 -103.2 -14.7 219.0
2012° -660.6 -604.9 -437.6 -254.8 -167.3 84.0
2013-28 Negative Negative Negative Negative Negative Negative
2029* -1,1699  -1,187.9 -1,124.2 -764.1 -750.3 -602.7

(1) Flood in the first year of canal operation, (2) Year of positive NPV, (3) 25 years after 1988, (4)

Last year of the 25 year flood period.
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