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OBJECTIVES

Though the effect of nutrient and toxic organic contaminants in rivers
interact in many different ways, coupling of these two problems in &
traditional river water quality modelling was ignored. Recently an
integrated exposure model that takes into account the effect of nutrient
dynamics on the fate of organic contaminants was developed [1].

The aim of this study is to experimentaly investigate the effect of nutrient
dynamics on the fate of organic contaminants in rivers so that the data can
be used to validate/refine the integrated exposure model.

MATERIALS AND METHODS
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= Monitoring

Water quality variables Analytical methods

« Linear alkylbenzenesulphonate (LAS) Azure A [2]

« Dissolved Oxygen (DO) DO electrode

* NH,-N, NO;-N Dr. Lange analysis kits

« Total suspended solids (TSS) & Dry weight (24 hour at 105 °C)

benthic biofilm biomass

RESULTS AND DISCUSSION

The effect of biofilm, aeration, and external load of substrates (Chemical Oxygen
demand (COD) and NH,-N on the in-stream fate of LAS was investigated.

= LAS degrades faster in the presence of biofilm than when there is only
suspended microbial biomass (see Figure 1(a))

= LAS accumulates when the river stretches are not aerated because LAS
degrades only in oxic conditions (see Figure 1(b)).
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Figure 1: The effect of biofilm (a) and aeration (b) on LAS degradation

External NH,-N load resulted in a very rapid LAS biodegradation (immediate
uptake) (Figure 2(a)). This was due to very low NH,-N concentration in the river
water prior to the external nutrient load, regardless of high NO4-N that can
potentially be used as an alternative nitrogen source for the growth of
heterotrophs.

= A low external COD load enhanced the LAS biodegradation, whereas high
COD load retards aerobic biodegradation by depleting DO (Figure 2 (b)). When
a higher COD load is combined with no aeration (see 0.375++ in Figure 2 (b)),
more significant (p < 0.05) LAS accumulation was observed.
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Figure 2: Effect of external NH,-N (a) and COD (b) load [mg/min] on the LAS
degradation: 0.375++ is 0.375 mg/min COD in combination with no-aeration

TAKE HOME MESSAGE

< Including biofilm processes in the organic contaminant fate model in rivers
is very important, especially in shallow rivers.

The nutrient load dynamics can affect the fate of organic contaminants, and
thus including nutrients in the organic contaminant fate modelling is
necessary.

The sensitivity of LAS degradation to the ammonia nitrogen is an
interesting finding and can induce further research in order to investigate
the mechanism.
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