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1. 1. Please explain the following terms and their related environmental implications. (15 points)
(a) Oxygen Sag Curve

(b) Median Lethal Dose

(c) Water-Energy-Food Nexus

2. Find the theoretical oxygen demand (mg/L O2) for the solution of 100 mg/L of acetic acid, CH3COOH. (5 points)

3. Explain the difference between Point Source and Nonpoint Source of water pollution. (5 points)

4. A small lake with a volume equal to 500,000 m? is approximately completely mixed. A stream flows into and out of the lake
with a flow rate of 1000 m?/d. The contents of a truck carrying a liquid chemical waste are spilled accidentally into this lake.
The resulting initial concentration of the chemical waste in the lake is 200 mg/L. If the chemical waste undergoes first-order
chemical decay with a reaction rate of 0.008 d!, determine the time required' for the concentration of the chemical waste in the
lake to be reduced to 10 percent of the initial value. Describe any assumption you use. (15 points)

5. BEATNARAEREREBASHAZ A - RRFWERHTRIABE - BELAACAHA + WL AR
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6. WRFTH > WATEQD) VOC-sensitive and NOx-sensitive conditions; (2) titration effect; (3)‘*‘#6-.:!{ H—46% 8,65 B 2Tk
REBGHTRA > RALZTRHTERBMZ O RE LA » B HRAE N 2THM RE i&‘ R H R -
(15 points)
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Figure 1. Ozone isopleths (ppb) as a function of the average emission rate for NOx and VOC (10'2 molec. ¢cm?s™) in 0-d
calculations. The isopleths (solid green lines) represent conditions during the afternoon following 3-day calculations with a
constant emission rate, at the hour corresponding to maximum Os. The short blue dashed line represents the transition from
VOQC-sensitive to NOx-sensitive conditions. (35 R J&: http://www-personal umich.edu/~sillman/ozone.htm)

7. Given a sunny summer afternoon with an average wind speed of 5 m/s, an emission of SO; from a coal-fired power plant of 0.02

kg/s and the effective stack height = 50 m, please:

(1) explain what is effective stack height; (5 points)

(2) using the Gaussian plume dispersion equation (as follow) to calculate the maximum SOz concentratlon at 200 m from the
stack and at (a) ground level and (b) a 10-m height building roof.
(AERFEAHEHBARME  FERSRBAFPANLXEREEXET)S points)

ARG




M 262 Ry EMRE 100 FEERLHBLELRRAM

#8 : BEIEME MR : 262
kR 8 £2H2E 2 R
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Gaussian plume dispersion equation:
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Figure 2. Dispesion coefficients

Table 18.1 Suability Classifications’
e

Day Night

S:lgl::e Incoming Solar Radiation Cloudiness®
Speed” Cloudy Clear

nvs Sirong® Moderate® Slight? i=4/8) {£38)

<2 A A-B' B E F

2-3 A-B ] c E F

3-5 B 8-C c D E

5-% C c-D 1) D )

>6 C D D D D
NOTES:

&, Surface wind speed is measured at 10 m above the ground.

b. Corresponda to clear summer day with sun higher than 60 above the horzon.

c. Corresponds to a summer day with a fow broken clouds, or a clear day with sun 35-60° above
the horizon.

d. Com-tponda 10 a fall aftcimoon, or a cloudy summer day. or clear summer day with the sun
15-35°, .

e. Cloudiness is defined as the fraction of sky covered by clouds,

f. Por A-B, B=C, or C-D conditicns, average the values cbiained for each.

* A = Very unstable D = Neutral
B = Modcerately unsiabhle  E = Slightly suble
C = Slightly unstable F = Stable

Regardless of wind speed, Class D should be assumed for overcast conditions, day or night.
Adapted from Turner, 1970.

8. HEEUR X 2h BBt (wet scrubber) E R ST H TR/ B LLERE A AN G248 - (10 points)

9. R LMMMT AT A4 » (1)F, 3636 T KPR & 2 % (in-situ pomp&treat) » 8LR (2), 3 % £, 3 A% (in-situ air
sparging) ) R 22 » @ A 4k 4 S R &2 %5 © (10 points)
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