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1. Try to draw the structures of the following chemical compounds and discuss their classifications:
(a) toluene; {b) trichloroethylene; and (c) naphthalene. (15%)

2. Zevo-valent iron (Fe”) has been proven to be effective in chemical reduction of many pollutants
in aqueous environment. Try to write down the representative chemical reaction equations for
such reactions under anaerobic and aerobic conditions, respectively.  (10%)

3. Suppose a local Department of Environmental Protection (DEP) has the EPA authority to decide
whether a specific sludge is hazardous or not based on the analytical results of a reasonable
number of samples collected. The current regulatory threshold (RT) for the TCLP (Toxicity
Characteristic Leaching Procedure)-Cr concentration is 5.0 mg/L.  The DEP requires that the
population mean for the TCLP-Cr analysis be estimated at the 95% confidence level.

(a) An electroplating facility generates a chromium-containing sludge. The plating sludge is
pumped into a drying bed of 20 m x 20 m.  Five samples are collected initially, and the
TCLP-Cr values are 5.8 mg/L, 2.9 mg/L, 4.2 mg/L, 5.2 mg/L, and 3.9 mg/L.. Using these
data to calculate how many samples are required to evaluaie the population mean at the
95% confidence level. (5%)

{b) Based on the TCLP-Cr data (unit: mg/I.) shown below try to show whether the DEP would
consider the aforementioned sludge as a hazardous waste or not: 6.1, 4.7, 5.0, 4.0, 2.9, 4.3,
3.9,36,5.2,44,4.1,46,58,4.1,37,6.1,3.9,5.1,43,58,6.0,4.0, 2.5,3.4, 3.8, 5.1, 4.3,
and 5.3. (10%)

4. Suppose you are asked to evaluate the environmental risk originated from air peollution of a

municipal incinerator in operation. Try to describe the analysis/approach and key element(s)
that are definitely required to meet your need.  ( 10%)

5. A glass bottle containing 900 mL of methylene chloride (CHpCly, specific gravity = 1.335) was
accidentally left uncapped in a poorly ventilated laboratory (5 m X 6 m x 3.6 m) over a weekend.
On the following Monday, it was found that two thirds of methylene chloride had volatilized.

{a) For a worst case scenario, would the concentration in the room air exceed the permissible
exposure limit (PEL) of 100 ppmv (if no chemical reaction occurred}? (15%)

(b) An exhaust fan (Q = 5.7 m*/min) was turned on to vent the air in the laboratory. How long
will it take to reduce the concentration down below the PEL? (15% )

6. Water containing 2 moles of calcium bicarbonate and 3 moles of calcium sulfate is softened
using lime and soda ash. How many grams of calcium carbonate solids are produced? {20% )






