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1. What are the common microbial indicators used for estimating “possible fecal contamination” and “disinfection efficiency” in
“drinking” water supply? Why different indicators are used? (20 pts}

2. What is the most common electron acceptor for microbial aerobic respiration? Why? Please list 3 other possible electron
acceptors for groundwater bioremediation, if it was contaminated with organic solvent. {20 pts)

3. Which section of ribosomal RNA gene is the most common one used for bacterial taxonomy identification? Why? {10 pts)

4. Explain the chemical significance of (i) Acid dissociation constant (pKa) and (b) Octanol-water partition coefficient (Kow) for the
fate of pollutants in the environment. (10 pts)

5. A ground water has the following analysis. Calculate the total hardness, carbonate hardness, noncarbonated hardness, alkalinity,
and construct a bar chart of the constituents. All expressed as mg/L as CaCOs. (10 points)

Ca%* 75 mg/L
Mg?* 38 mg/L
Na* 20 mg/L
K* 7 mg/L
HCOs 200 mg/L
S0 109 mg/L
Cr - |11 mg/L

5. A closed container has 1.0x1073 M CHsOOH. You may ignore activity corrections. Calculate the pH and speciation of this solution.
(CHsCOOH: pKa = 4.76) (15 points)

7. For a solution containing 1.0 X 108 M total dissolved iron (Fe(lll)). What fraction of the Fe precipitates in a pH 7 water?

(15 points)

Thermodynamic information:
Fe(OH)a(s + 3H* = Fe3* + 3H0 *Kso= 1032
Fe3* + 3H,0 = FeOH?* + H* *By= 1022
Fe** + 2H,0 = Fe(OH)2* + 2H* *Bz= 1037
Fe®* + 4H,0 = Fe(OH)s + 4H* *Ba= 107216




