[M 1586.000300 001] Water Pollution Control Instructor: Yongju Choi

Homework #3 - Solutions

Due: April 20, 2018 (Fri), 18:00 (35-517)

1. Read the following article discussing the ecology of Vibrio cholerae and briefly

summarize the article. (in less than 0.5 page, strictly monitored for plagiarism).

Cottingham, K.L.; Chiavelli, D.A.; Taylor R. K. Environmental microbe and human
pathogen: the ecology and microbiology of Vibrio cholerae. Frontiers in Ecology and
the Environment. Vol. 1, No. 2, 80-86, 2003.

link:
http://onlinelibrary.wiley.com/doi/10.1890/1540-9295(2003)001%5B0080:EMAHPT%5D2.0.C
O;2/abstract

(15 points)

2. Select one from the types of pathogenic protozoa and helminthes in the box below.
Attach a figure illustrating the life cycle of the pathogen you selected. Describe each

stage of the life cycle (in Korean).

Pathogenic protozoa Pathogenic helminthes

Giardia lamblia Hymenolepis nana (a tapeworm species)
Entamoeba histolytica Diphyllobothrium latum (a tapeworm species)
Malaria parasites (genus: Plasmodium)

(15 points)
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3. The following data are obtained in a laboratory completely-mixed batch reactor for a

degradation reaction of compound A (CA: concentration of A). Answer the questions

below.

Time (hr) Ca (g/m’)
0 30.0

0.5 12.0

1 7.5

2 4.3

4 2.3

8 1.2

16 0.6

32 0.3

Ca: concentration of A

1) Determine the reaction order and the reaction rate constant. (10 points)

2) A CSTR is receiving an influent containing 20.0 g/m’ of A at a flow rate of 10 m’/hr.

To achieve 90% removal efficiency of A, what is the volume required for the CSTR

being operated at a steady state? (10 points)
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i) AF1EP e U ALAITEH LTS F5HA2. T, PFaason = 1.3, PFay = 1.5.
(5 points)

iv) o] £A9 AFes oWty YT BOD 100 g/ol-Y, S8 80 gl-Uolc. o]
o, stAelAlde] AR e AR U ARGUSAS AASIALL. (5 points)

4. Determine the settling velocity (in m/s) of a spherical particle with a density of
2.00x10° kg/m’ and a particle diameter of i) 0.5 mm and ii) 1.0 mm. Use the water
density of 1.00x10° kg/m’ and the dynamic viscosity of 1.00x10° N-s/m’. Assume the

settling of both particles are in transient region of flow regime. You can choose any

methods you would like, including manual calculation with trial-and-error and computer
software such as Microsoft Excel or MATLAB. If you used computer software, attach

the screenshot of the program. (30 points)



