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Abstract

Project Code : RDG4630001

Project Title : Reuse of Effluent from Domestic Wastewater Treatment Plant in Agriculture :
Phase 2

Investigators : Karnchanawong S.l, Kijjanapanich V.l, Karnchanawong S.l,
Insomphun S.z, Chaimongkol C.z, Silprasert A.3, Prapamontol T.3,
Keawvichit R.3, Wongworapat K.’ , Boonyanupong s.!
'F aculty of Engineering, ’F aculty of Agriculture, *Research Institute for
Health Sciences, *Social Research Institute, Chiang Mai University

email address : seni@eng.cmu.ac.th

Project Duration : January 2003 — January 2006

Water shortage in agriculture can be alleviated by effluent reuse. The research titled
“Reuse of Effluent from Domestic Wastewater Treatment Plant in Agriculture” (1999-2002)
confirmed that it was feasible to use effluent of secondary wastewater treatment plant in crop
cultivation. This study was the continuity with more emphases on irrigation with more polluted
water. The research on vegetable cultivation had been conducted in two groups of plots, i.e. group
1 as normal plots and groups 2 with transparent plastic sheet covering to prevent rainwater and
infiltrate collection pipes under the plots. During the initial period of study, i.e. January 2003-
June 2004, Chiang Mai municipality had repaired the interceptor, resulting in non-uniform
wastewater flow to the final pumping station. The crop cultivation was done by using
contaminated water (CW, i.e. wastewater in pumping station and Mae Kha canal), settled
contaminated water (Sed.CW) and groundwater (GWps) as the control plot. The second stage
cultivation used raw wastewater (RW), primary treatment effluent (PE) and GWps. The vegetable
grown throughout the study covered Chinese kale (7 crops), cauliflower (6 crops), Petsai Chinese
cabbage (4 crops), turnip (6 crops) and aster, ornamental flower (2 crops). The fertilizer
applications were adjusted according to nitrogen and phosphorus available in irrigated water.
Throughout these experiments, toxicity effects on crop were not observed. The yields and growth
rates were generally not different among plots irrigated with 5 types of water. However, the

vegetable cultivation under different season had different yields. The contamination levels in
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vegetables (parasite, bacteria, heavy metals) and soils (parasite, heavy metals) were also not much
different. The contamination levels of harvested products were within permissible limit and safe
for consumption. For group 2 cultivation consisting of plot 2/1 and 2/2, Chinese kale was irrigated
with RW, PE and GWps as the control. The vegetable plots 2/1 (4 crops) were investigated by
reduction rates of amount of irrigated water, while plots 2/2 (5 crops) were observed the effects of
fertilizer reduction. It was found from plots 2/1 that Chinese kale gave normal yields at irrigation
rate of 200 m3/(rai.month), equivalent to 50% of a normal watering rate. The infiltrate contained
lower concentrations of biochemical oxygen demand (BOD) and phosphorus (RW, PE plots)
while the higher values of nitrogen were found in all plots due to fertilizer leaching. For plots 2/2,
the fertilization rate could be reduced to 60% of a normal value without adverse effect on yields.
The infiltrate had lower phosphorus concentration while nitrogen and BOD values increased
during the consecutive cultivation, in which fertilization rates were stepwise increased.

The research on rice cultivation covered 2 groups of rice fields, i.e.plots 1 and plots 2.
The rice plots 1, irrigated with AL and groundwater (GWsw) as a control, had been continued
since phase 1 study for 6 additional crops. During the first 4 cultivation, wastewater was not
regularly treated and irrigated water was pumped from polishing pond, not exactly representing
AL. The rice plots 2 employed 2 paddy fields, i.e. plots 2/1 and plots 2/2, and were both irrigated
with RW and PE for 2 crops. All rice plots were applied with fertilizer and agricultural chemicals
at the same rates. It was found that rice growth and yields in plots 1 were not much different
between 2 irrigated water. The toxicity on rice was not observed throughout the study. In plot2,
rice growth and yields were not much different between plots irrigated with RW and PE. The
contamination levels in white and brown rice were also within the same ranges of which the rice
was safe for consumption. The contamination levels in soils from paddy fields irrigated with 4
types of water were also not much different.

The attitude study indicated that farmers around paddy fields and vegetable plots
accepted for effluent reuse at 79.8 and 95 %, respectively. For wastewater reuse, over 50%
rejected according to plant growth, crop contamination, etc. The participating farmers and
project’s workers were initially reluctant to accept. After the actual cultivation was finished, they
agreed on wastewater reuse concept. Research information had been disseminated via academic
conferences, seminars, field visits and mass media. The handbook on effluent reuse in agriculture

was published and distributed to the municipalities and related government agencies. Although
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effluent reuse was confirmed to be safe under long-term study, no government authority takes

direct responsibility on implementation.

Keywords : effluent, heavy metal, parasite, rice, vegetable, wastewater
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