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ABSTRACT

 The  ob jec t ive  o f  th i s  s tudy  was  to  t rea t  the  was tewate r  f rom Fermented 

Fish Production by using Hybrid Subsurface Flow Constructed Wetland System. The wastewater 

was collected from the Fermented Fish Production, located in Phayao Province Thailand. The 

Hybrid Subsurface Flow Constructed Wetland System consists of a subsurface vertical flow 

concrete tank and a subsurface horizontal flow concrete tank that are in series. The subsurface 

vertical flow concrete tanks (1x1.5x0.8 m3) was filled with the gravel ( 1 mm in size) to has the 

bed height of about 0.6 m. The Cyperus flabelliformis Rottb was planted in this concrete tank. 

Concurrently, the subsurface horizontal flow concrete tanks (1x2x0.8 m3) was filled with the 

gravel (1 mm in size) to has the bed height of about 0.6 m in order to plant Canna qlauca Lor. In 

addition, the gravel ( 3 mm in size) was filled at the inlet so as to spread wastewater to the 

horizontal tank. The experimental procedure was divided into two parts. In both two parts, the 

wastewater was pumped into the system for 8 hours and stopped for 16 hours. This condition was 

set according to the operating condition of Fermented Fish Production factory. The first part was 

conducted in order to compare the system without recirculation with the system with 100% 

recirculation and the hydraulic loading rate 5.3 cm/day was used.  In the first part, two 

experiments were performed. In first experiment the wastewater was pumped directly to treat in 

vertical tank followed by horizontal tanks with out water recirculation. In the second experiment, 

the wastewater was pumped to treat in vertical tank followed by horizontal tanks, which 100% of 

effluent water from the horizontal tank was drawn to the vertical tank. The results from the first 



part showed that the system in the first experiment could remove COD, BOD, SS, TP, TKN and 

NH4
+ by 87, 84, 97, 91, 75 and 80 %, respectively. In the cast of the second experiment the 

system could remove COD, BOD, SS, TP, TKN and NH4
+ by 93, 91, 95, 92, 84 and 92 %, 

respectively. On this basis, it can be stated the system with 100% water recirculation has the 

higher efficiency than system without recirculation.  In the second part, the system with 100% 

water recirculation and the hydraulic loading rate of 10.7 and 16 cm/day were utilized to perform 

the experiment. The results show that by using the hydraulic loading rate of 10.7 cm/day, the 

treatment process could remove COD, BOD, SS, TP, TKN and NH4
+ by 88, 86, 98, 92, 72 and 

81%, respectively, while by using the hydraulic loading rate of 16 cm/day the treatment process 

could remove COD, BOD, SS, TP, TKN and NH4
+ by 88, 85, 97, 93, 75 and 88 %, respectively. 

When the efficiencies of system with 100% water recirculation at the hydraulic loading rate of 

5.3, 10.7 and 16 cm/day were taken into the consideration, the highest removing loading rate was 

obtained by using at hydraulic loading rate of 16 cm/day. At this condition, the treatment process 

could remove COD, BOD, TKN, NH4
+, SS and TP by 71.60, 16.83, 15.46, 11.66, 24.34 and 23.71 

g/m2d, respectively. In addition, the treated effluent from the treatment process was lower than 

industrial effluent standard. The treatment process with hydraulic loading rate of 20 cm/day and 

100% water recirculation, therefore, could be utilized as a guideline for design the wastewater 

treatment for fermented fish factory as well as other food factories.

  


