CEE 550, Spring 2007, HW #5

Model the changes in BOD and DO in a river which is receiving a discharge of treated wastewater. The flow rate of the discharge is 20% that of the river upstream, and downstream of the discharge, the average water velocity is 43.2 km/d. The average compositions of the water and wastewater are shown below.
River water:  pH 6.9; Alk 0.6 meq/L; DOC 6 mg/L; DO 9.0 mg/L
Waste water:  pH 7.6; Alk 1.3 meq/L; DOC 25 mg/L; DO 1.0 mg/L

The nominal formula of the degradable organic matter in both the river and the wastewater is C5H4O2, and the decay reaction for this material is:
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Oxygen is also being replenished from the atmosphere, characterized by the following reaeration reaction:
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where DO* is the dissolved oxygen concentration in equilibrium with the local gas phase (the atmosphere). The Henry’s constant for the given water and temperature is 779 atm/(mol/L).
Simulate and plot the profiles of BODult, DO, pH, and TOTCO3 for a distance 50 km downstream of the discharge.
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