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ABSTRACT

This research aimed to achieve a mulli — criterion optimal solution for waste
management of pig farms in Songkhla Lake Basin. In 2008, there were 832 registered pig farms
which consisted of 242 mini-scale farms, 444 small-scale farms, 140 medium-scale farms and 6
large-scale farms. Most of them, excluding large-scale farms had been operating without
wastewater treatment systems. Since the total amount of waste disposal was estimated at
1,769,921 kg BOD; per year, then this study had set the target to reduce waste disposal at least
95%., Eleven wastewaler treatment systems were reviewed and Goal Programming model was
formulated with three objective functions: 1)maximize the expected annual profit, 2)maximize the
wastewater removal efficiency and 3)minimize total investment costs under certain constraints.
The optimal solution was; employing closed-loop hole for mini-scale pig farms, fixed dome for
small-scale farms, modified cover lagoon for medium-scale farms, and using existing wastewater
treatment systems for larpe-scale farms. The total investment costs were estimated at 132.3
million Baht. The budget could be pactially supported from the Ministry of Energy and the
Ministry of Agriculture and Cooperatives. Budget allocation was proposed in this study in 2
scenarios; 3 years and 5 years. It was concluded that if the budget was equally allocated at 44.08
million Baht within 3 years, the pollution disposal into Songkhla Lake Basin could be reduced at
1,627,065 kg BOD, in comparing with budget equally allocated at 26.45 million Baht within 5
years. However, both scenarios could reduce the pollution disposal at 96.34% and BOD; loading

to Songkhla Lake Basin was estimated to be only 64,785 kg BOD;, per year.
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BOD = Biochemical Oxygen Demand
CH, = Methane

COD = Chemical Oxygen Demand
HDPE = High Density Polyethylene

H,S = Hydrogen Sulfide

H-UASB = High Suspension Solid-Up-flow

Anaerobic Sludge Blanket

MC-UASB = Medium Channel-Up-flow Anaerobic Studge Blanket
NH, = Ammonia

P = Phosphorous

PE = Polyethylene

pH = Potential of Hydrogen ion

TKN = Total Kjedahl Nitrogen
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-3,358.53 X, + 2,640.80 X,, + 23,827.10 X,, — 11,624.73 X,
+2,020. X, + 10,270.37 X, + 59,074.01 X,, + 81,837.90 X,,
+76,119.07 X,, - 13,257.17 X, + 3,506 X,s+ d, -d,” = 20,589,253
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120.78 X, + 219.60 X, + 1,460.34 X,, + 845.46 X,, + 1,322.58 X,,
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