67

89U 3IVYIATIN LB

A
1303

v A Ada s
MIfumNuIngauazszeznmmsazanlulasnumazmslsziiv
A i v 1e 1 v W
mafasuzdvedlulaswumelunuinae ez naeseaveuinmanluvadwiauasiguas

v o @ v
mslinseatfnilumsyiulyenammi

Identification of critical area and time of nitrogen loading in Tha Chin River in NakhornPathom

province, and application of hydraulic pump to improve water quality
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(ﬂﬁn'é‘f\iﬂi]‘tl) Identification of critical area and time of nitrogen loading in Tha Chin
River in NakhonPathom province, and application of hydraulic pump to

improve water quality
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Abstract

The Tha Chin River suffers from deteriorating water quality, and excess nutrient input is
one of the major problems. In this study, we carried out periodical water sampling from
canals that directly receive discharge from rice paddy, swine farms and aquaculture ponds
to identify the land use type that contributes to the elevated nitrogen concentration in the
Tha Chin River basin. We then assessed the effects of aeration of canal water on the
capacity of drainage canals to retain the excess nitrogen, using stream tracer experiment
and one-dimensional transport model with inflow and storage (OTIS). Inorganic nitrogen
was present mainly in the form of ammonium in the canal water, and ammonium
concentration was consistently higher in the canal that receives drainage from swine farms.
The canals through rice paddy and aquaculture ponds had relatively low ammonium
concentrations throughout the year with slightly higher concentrations in dry seasons
(December-January). Water quality parameters of the Tha Chin River and some major
canals have been studied and are now continuously monitored. However, those studies and
monitoring focus on larger canals and the main stem of the river, and reported
concentration of ammonium is much lower than the value we measured in small canals in
the basin. Our findings suggest that more attentions should be paid to smaller canals where
residents use water directly from the canal and conduct farming and where various aquatic
organisms use as habitat. The effect of aeration on DO concentration was observed but it
was only in the vicinity and < 0.5 mg/L increase. Aeration of canal water by a pump
increased in-channel ammonium retention. The nitrate concentration was consistently low
in canal during the tracer experiment, therefore nitrification is not the cause of the decrease
in ammonium concentration. Transient storage increased after aeration, and that probably
resulted in the increase in ammonium retention. In this study, we did not measure the
retention processes, and in future study, we will examine the processes to link ammonium
retention to channel properties.
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paddy and aquaculture area in 2010. The error bar indicates 1 standard deviation.
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boundary (210 m downstream of the injection point) for the co-injection experiment carried out on Nov.
2, 2010 without air injection. Predicted concentration indicates estimated ammonium concentration if
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2 ‘lJ'i’:l 9 Breakthrough curve of chloride and ammonium concentrations measured at downstream
boundary (210 m downstream of the injection-p'oint)m for the co-injection experiment carried out on
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gﬂﬁ 12 Predicted ammonium concentration if there was no retention, and the ammonium retention
during observed during the co-injection experiment carried out on a) Nov. 2, 2010 with no air injection
and b) Nov. 3, 2010 with air injection. Air was injected 60 m downstream of the upstream boundary

during the experiment.





