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Economical Feasibility of the Treatment Methods of the Dredged
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Abstract : The economical feasibility was conducted to find the adequate method to treat the dredged sediments from agricultural
reservoirs in a pilot project that had been operated to improve the quality of water and benthic environments by dredging of conta-
minated sediments. For benefit/cost (B/C) analysis, the net expenses were considered as the costs of project, and the benefits were cal-
culated from the saving of waste-treatment cost through reuse of dredged sediment, the saving of construction cost of settling pond,
and the values of retained water by dredging. Although the economic feasibility depended on the sites of operation, the average B/C
value of the pilot project was estimated as 1.32, indicating this project is economically feasible. Depending on the treatment methods,
the B/C values were in the order of the methods of coagulating sedimentation, machinery dewatering, stabilization through exothermic
reaction, and soil improvement and stabilization. The machinery dewatering method is estimated as the most adequate one to treat
the dredged sediments because of the minimum riskiness of secondary pollution, the recyclability, and its economic feasibility.
Key Words : Agricultural Reservoirs, Dredged Sediment, Sediment Treatment, Economic Feasibility, Benefit-Cost Analysis, Machinery
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Table 1. Information of reservoirs and cost and unit prices of benefit for economical feasibility

BUSness Dredged amount Total cost Unit prices of benefit

Reservoir  Province year Treatment methods of dredged sediment o ton (x10°wor) Waste? pondb)3 Waterc)s

(won/ton) (won/m°)  (won/m”)
Gaeum Gyeongbuk 2010 Machinery dewatering 7,131 3,708 1,000,000 25117 16,689 213
Gungsan Jeonbuk 2009 Soil improvement and stabilization 11,398 5,927 1,600,000 24,085 15856 213
Giheung Gyeonggi 2010 Soil improvement and stabilization 11,800 6,136 1,600,000 25117 16,689 213
Dogo Chungnam 2010 Stabilization through exothermic reaction 9,460 4,919 1,100,000 25,117 16,689 213
Dunjeon Jeonnam 2009 Machinery dewatering 9,673 5,030 1,000,000 24,035 15,856 213
Mansu Gyeonggi 2009 Stabilization through exothermic reaction 9,800 5,096 1,100,000 24,035 15,856 213
Bongsan  Gyeongnam 2010 Soil improvement and stabilization 12,000 6,240 1,600,000 25,117 16,689 213
Suknam Jeonbuk 2010 Soil improvement and stabilization 12,064 6,273 1,600,000 25117 16,689 213
Seolseong  Gyeonggi 2009 Coagulating sedimentation 9,550 4,966 800,000 24035 15,856 213
Seongam  Chungnam 2009 Machinery dewatering 10,400 5,408 1,000,000 24,035 15,856 213
Sunseong  Chungnam 2010 Machinery dewatering 17,747 9,228 1,000,000 25,117 16,689 213
Odong Jeonnam 2010 Coagulating sedimentation 10,879 5,657 800,000 25117 16,689 213
Wangsong  Gyeonggi 2010 Soil improvement and stabilization 12,500 6,500 1,600,000 25,117 16,689 213
Weolcheon  Jeonnam 2009 Machinery dewatering 9,456 4,917 1,000,000 24,035 15856 213
Jijeong Jeonnam 2010 Machinery dewatering 9,698 5,043 1,000,000 25117 16,689 213
Habin Gyeongbuk 2010 Machinery dewatering 11,500 5,980 906,159 25117 16,689 213

a"Saving of waste-treatment cost through the sediment reuse

b’Saving of construction cost of settling pond through removal of sediment from the reservoirs

“Nalues of retained water by sediment dredging
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Table 2. Results of economical feasibility of each reservoirs

Resenvoir Total3 cost Benefit (x 10° won) Net Presents Value  Internal Rate of  Benefit/Cost
(x10” won) Waste? Pond” Water”! Total (NPV, x10° won) Return (IRR, %) (B/C)
Gaeum 1,000,000 89,126 924,578 11,800 1,025,505 25,505 4 .95% 1.03
Gungsan 1600000 136320 1404058 18861 1559240 - 40,760 4.05% 097
Gheung  1,600000 147481 1529943 19527 1,696,951 96,951 5.56% 1,06
Dogo 1100000 118235 1226547 15654 1,360,437 260,437 8.50% 124
Dunjeon 1000000 115689 1191565 16007 1,323 261 303,261 10.06% 132
Mansu 1,100,000 117,208 1,207,209 16,217 1,340,634 240,634 8.29% 1.22
Bongsan 1,600,000 149,981 1,555,874 19,857 1,725,712 125,712 5.88% 1.08
Suknam 1,600,000 150,781 1,564,172 19,963 1,734,916 134,916 5.98% 1.08
Seolseong 800,000 114,218 1,176,413 15,803 1,306,434 506,434 15.22% 1.63
Seongam 1,000,000 124384 1281120 17210 1422714 422714 11.73% 1.42
Sunseong 1,000,000 221809 2301008 29368  2552,185 1,552,185 30.53% 255
Odong 800,000 135970 1410529 18002 1,564,502 764,502 20.55% 196
Wangsong 1600000 156230 1620702 20685  1797.617 197,617 6.66% 112
Weolcheon 1,000,000 113,094 1,164,834 15,648 1,293,575 293,575 9.56% 1.29
Jijeong 1,000,000 115,988 1,194,644 16,048 1,326,681 326,681 10.12% 1.33
Habin 906,159 143,732 1,491,046 19,080 1,653,808 747,649 18.39% 1.83

a>Saving of waste-treatment cost through the sediment reuse

b)Saving of construction cost of settling pond through removal of sediment from the reservoirs

“Nalues of retained water through dredging of sediment
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Table 3. Results of economical feasibility depend on the treatment methods of dredged sediment

Cost
Treatment methods of dredged sediment Tc;tal Unait price , Net( E :eg;e CJ O\;e)llue lm;;ilrr? i,f) of Ben(eE;‘i/t(/;ost
(x 10" won) (x10” won/m”)
Machinery dewatering 986,594 (+35,469) 977 (£258) 527,367 (£499,698) 1362 (+8.45) 154 (£0.51)
Soil improvement and stabilization 1,600,000 1340 (+4.5) 102,887 (+88,304) 562 (+0.97) 1.06 (£0.06)
Stabilization through exothermic reaction 1,100,000 1143 (+29) 250,535 (+14,002) 844 (+0.21) 1.23(+£0.01)
Coagulating sedimentation 800,000 787(£72) 635468 (+182,481) 17.89(x3.77) 179 (£0.23)

INumbers in parentheses indicate standard deviation
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