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Abstract

The objective of this research is to solve water poliution problems from household, Saa
pulping production. Accbrding to industrial regﬁ[ation, household producers are not required to -
register and treat their wastewaters while direct discharges are commonly practiced. Since the
producer needs cheap system which is easy to operate, the hybrid subsurface flow constructed
wetland is therefore selected. It consists of vertical subsurface flow (VSF) and horizontal
subsurface flow (HSF) systems in series. The pilot-scale units were constructed in the
compound of a pulp producer and treated actual wastewater in 3 experimental runs, during 13
— month period. Three VSFs, with diameter 1.0 m, height 0.8 m and filled with 0.7 m rock, were
used. They were operated at the hydraulic loading rates (HLR) of 1.3, 2.5, 5.0, 55, 134, 25.2
and 76.0 cm/d. One HSF, with the dimension of 1.0 m widgbj;s.o m length, 1.0 m height and
filled with 0.8 m rock, was employed to treat the efﬁ;;en‘t?ﬁf the seieéted VFS. The hybrid
system were run at HLRs of VSF/HSF at 5.0/1.3, 13.4/3.4 “and 76.0/59.7 cm/d. All units were
planted with umbrella-sedges { Cyperus spp.). It was found that wasiewater had average (from
3 runs) concentrations of BOD, COD and SS of 855 - 1,086, 2,442 — 3,932 and 923 - 1,299
mg/l, respectively. The color was dark brown from Saa bark boiling as well as other color from
pulp dyeing. The average color of wastewater were 395 — 455 SU. The treatment efficiencies of
VSF in terms of BOD, COD, colbr and SS removal were 26.7 - 76.3, 21,9 - 50.3, 14.1 - 50.2
and 24.6 - 48.7 %, respectively. The treatment efficiencies decreased with increasing loading
rates. For HSF, the pollutants removal mostly occurred at the first 1-m of reactor's length. The
color removal in HSF was much higher than VSF. The efficiencies of hybrid system at HLRs of
VSFIHSF at 5.0/1.3 and 13.4/3.4 cm/d were in the same ranges, with BOD, COD and color
removal of 94.4 - 96.4, 70.2 - 72.9 and 74.3 - 84.2 %, respectively. However, the effluent had
COD and SS concentrations exceeding industrial effluent standard. For the hybrid system at
76.0/59.7 cm/d, the performances were very poor in most parameters. From stakeholders’
meetings, the hybrid system at HLRs of VSF/HSF at 45/40 cm/d is suggested for household
pulp producer. The relatively high HLRs resulted in small system at affordable cost. The BOD
and color removal is expected a 76 and 56 %, respectively. The effluent BOD and color
concentrations will be within 240 mgfl and 203 SU, respectively, which is acceptable by
community. The researcher had prepared the construction drawing for pulp producer, with Saa
bark usage of 50 kg/d. The Office of Small and Medium Enterprises Promotion has joined the
mission in 2008 by subsidizing 50% of construction cost to 5 entrepreneurs who volunteer to
built the treatment systems. The researcher had modified the drawings to suit actual bark
utilization, i.e.. 30 and 150 kg/d. By the end of 2008, the hybrid subsurface flow consfructed
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wetlands will be in operation and become platform for further dissemination to other Saa pulp

producers.
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