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1. Please explain the following terms and their related environmental concerns. (15%)
(a) Particulate Matter 2.5
(b) Artificial Eutrophication
(c) Dense Non-Aqueous Phase Liquid

2. Consider a lake with 20000 m® has been receiving a polluted stream with a pollution concentration of 40 mg/L.

The stream that flows into and out of the lake has a flow rate of 100 m3/day. Assuming the pollution is
completely mixed in the lake,

Cin= the concentration of the pollutant in the incoming stream
C = the concentration of the pollutant in the outgoing stream
Q = the stream inflow and outflow rate

V = the volume of the lake

(a) Use the symbols given above to derive the mass balance equation of the pollutant in the system. Describe

any assumption you use. (6%)
(b) If the pollutant is a conservative substance, determine the output concentration of the pollutant as a function
of time. (7%)

(¢) If the pollutant is a nonconservative substance and undergoes first-order photochemical decay (r = kC) with
a k value of 0.01 day’, find the steady-state concentration of the pollutant in the outgoing stream.  (7%)
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