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Abstract

Integrated watershed sewage works program(IWSWP) is defined as implementing, by one of local governments or central
government, sewage facilities planning, installation and management for a certain watershed in which criteria of water quality is
established and two or more local governments are involved. It is shown that IWSWP is more efficient for the improvement of
water quality of water body than conventional local sewage works program(CLSWP) and besides, economical benefits can be
achieved by integration of facilities and M&O,

In this research, case study for 8 watershed area were investigated to evaluate the difference of effect between IWSWP and
CLSWP, The research shows that IWSWP has the money saving result of approximately 12 % by cost reduction for sewage
works investment, B/C analysis result shows that B/C ratio of IWSWP was 1,749 and it is higher than B/C ratio of 1,439 for

CLSWP, At the same time, the B/C sensitivity analysis is carried out for the rate of discount and the recreational use benefit,
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Fig. 1. Location map of investigation watershed area
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Table 1, General status of investigation watershed area(as of 2006)
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Table 5. Comparison of sewage facilities and construction cost in each sewage works programs
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Table 6, Comparison of new sewer installation length and construction cost in each sewage works programs
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Table 7, Comparison of yearly operation and maintenance cost
in each sewage works programs
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Fig. 2. Yearly estimated investment costs in each sewage works programs
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Fig. 3. Yearly estimated benefits in each sewage works programs
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Table 9. Sensitivity analysis results of B/C ratio, IRR and NPV for the change of the rates of discount and the recreational use values

H) £(%) 70 80 90 100 110 120 130
SR (1) & 3.5% 4% 4.5% 5% 5.5% 6% 6.5%
L 3338 | 3814 | 4201 | 4768 | 5245 | 5722 | 6,198
vl &7}k (1)] 3,447,429 | 3,250,718 | 3,072,427 | 2,910,451 | 2,762,957 | 2,628,342 | 2,505,203
(=) (2)] 2,910,451 | 2,910,451 | 2,910,451 | 2,910,451 | 2,910,451 | 2,910,451 | 2,910,451
Heol &7} (1)] 5,149,938 | 4,796,421 | 4,476,991 | 4,187,728 | 3,925,212 | 3,686,459 | 3,468 855
( ghl) (2)] 3,534,040 | 3,751,936 | 3,969,832 | 4,187,728 | 4,405,624 | 4,623,519 | 4,841,415
BT £9 9 (1)) 3,461,499 | 3,461,499 | 3,461,499 | 3,461,499 | 3,461,499 | 3,461,499 | 3,461,499
A 4 (2 gh9l) (2)] 1,915,879 | 2,431,085 | 2,946,292 | 3,461,499 | 3,976,705 | 4,491,812 5,007,118
st (1) 1.494 1.475 1.457 1.439 1.421 1.403 1.385
3 Ble @) 1.214 1.289 1.364 1.439 1514 1.589 1.663
(D 0.200 0.200 0.200 0.200 0.200 0.200 0.200
AR (2) 0.137 0.160 0.181 0.200 0.219 0.236 0.253
NPV (1)] 1,702,510 1,545,703 | 1,404,564 | 1,277,277 | 1,162,255 | 1,058,117 | 963,652
(2)| 623,589 | 841,485 1,059,381 1,277,277 1,495,172 1,713,068 | 1,930,964
LI (1)] 3,015,411 | 2,849,292 | 2,698,772 | 2,562,063 | 2,437,607 | 2,324,041 2,220,174
(s 5k ) (2)] 2,562,063 | 2,562,063 | 2,562,063 | 2,562,063 | 2,562,063 | 2,562,063 | 2,56,063
Hel @Az} (1) ] 5,457,685 | 5,099,464 | 4,775,424 | 4,481,644 | 4,214,705 3,971,620 3,749,776
(8 =) (2)] 3,780,053 | 4,013,917 | 4,247,780 | 4,481,644 | 4,715,508 | 4,949,372 | 5,183,236
i) (1) ] 4,568,221 | 4,568,221 | 4,568,221 | 4,568,221 | 4,568,221 | 4,568,221 | 4,568,221
%f‘g ( gh1) (2)] 2,962,222 | 3,497,555 | 4,032,888 | 4,568,221 | 5,103,554 | 5,638,887 | 6,174,220
:;THE] e (1) 1.810 1.790 1.769 1.749 1.729 1.709 1.689
(2) 1.475 1.567 1,658 1.749 1.841 1.932 2.023
(1) 0.331 0.331 0.331 0.331 0.331 0.331 0.331
KK (2) 0.255 0.282 0.307 0.331 0.354 0.377 0.399
NPV (1) ] 2,442,274 | 2,250,172 2,076,652 | 1,919,581 | 1,777,099 | 1,647,580 | 1,529,602
(2)] 1,217,990 | 1,451,853 | 1,685,717 | 1,919,581 | 2,153,445 | 2,387,309 | 2,621,173
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