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CE 221 Introduction to Environmental Engineering

Exam II
October 30, 2002

Be sure to print your name at the top of this page and initial this page and all subsequent pages.  All work is to be done neatly using a dark pencil or pen.  Answers are to be underlined or boxed.  All assumptions are to be addressed.

Problem 1 - Water Chemistry (30 Points)
A. Balance the following oxidation/reduction reaction. (5 Points)

NaClO2 + Cl2 ( ClO2 + NaCl









B. For the following water analysis state TDS, Hardness, and Alkalinity. (8 Points)

pH = 7.4
Na+1 = 20 mg/L
Ca+2 = 150 mg/L
Mg+2 = 30 mg/L
HCO3- = 450 mg/L
SO4-2 = 71.64 mg/L
Cl- = 70.8 mg/L













C. Does the sample of water in Part B meet law of electroneutrality?  Provide proof to support your answer.  (5 Points)













D. Refer to the following reaction (12 Points)
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a. If 1 mL of a 15 g/L solution of Alum is added to a 1 liter sample of river water, how much alkalinity would be destroyed?


b. If NaOH were used instead of the Na(HCO3) to compensate for the alkalinity destroyed what volume of a 0.2 N solution would need to be added to the 1 liter sample?


c. Assuming the NaOH was added, what would be the final concentrations of Na2SO4 and CO2 in the 1 liter solution?

Problem 2  (15 Points)

Suppose 1.0 g/day of heptachlor leaks into a 30,000 m3 pond.  If the heptachlor has a reaction rate coefficient of 0.35/day and a potency factor of 3.4 (mg/kg-day)-1. Complete mixing occurs in the lake and the flow out of the pond is assumed to be 5 m3/min,


a. what would be the steady-state concentration in the pond? (5 Points)






















b. Suppose a 70-kg individual drank 1.8 L/day of the water from the pond for 8 years.  Estimate the maximum risk of cancer due to that exposure of heptachlor. (10 Points)
















Problem 3  (5 Points)
If a 100 mL sample of water from the Delaware river has a total solids concentration of 1749 mg/L and a suspended solids concentration of 850 mg/L what would be the mass of filterable solids.

Short Answer Section

1. What is a coagulant?  (5 Points)



















2. Discuss the relationships between end-points, pH and pKa.  Use pC/pH diagram(s) and specific examples to help explain. (5 Points)
















3. Weak Acids and Sparingly Soluble Compounds (use diagrams to help explain your answers) (5 Points)
a. How might pK values be used to assess a weak acid system?





















b. How might pK values be used to assess a system with sparingly soluble compounds?















4. Dose-response Curves  (5 Points)
a. Explain the difference between a carcinogenic and non-carcinogenic compound.  Use a dose/response curve to help address your explanation.
























b. How does Potency factor relate to the dose-response curve?


















5. Define the following:  (15 Points)
a.  DWEL








b. Bioconcentration







c. Hazard Index







d. Incremental Risk Factor





e. CDI






6. Sketch the Solids Flow Chart and identify each component.(10 Points)












7. What is the equivalent weight of Fe2(SO4)3·5H2O?  (5 Points)

Formula Sheet - Test 2

1) Density of water = 1000 kg/m3 = 62.43 #/ft3


2) 7.48 gal/ft3
3) 8.34 #/gal


4) 1000 L/m3

5) 
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13) H2CO3 <==> H+ + HCO3-
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[image: image11.png]Useful conversion factors

Multiply By To obtain
atmosphere (atm) 101.325 kilopascal (kPa)
Calorie (international) 4.1868 Joules (1)
centipoise 1073 Pa-s
centistoke 1076 m?/s
cubic meter (m?) 35.31 cubic feet (ft*)
cubic meter 1.308 cubic yard (yd*)
cubic meter 1,000.00 liter (L)
cubic meter/s 15,850.0 gallons/min (gpm)
cubic meter/s 22.8245 million gal/d (MGD)
cubic meter/m?* 24.545 gallons/sq ft (gal/ft?)
cubic meter/d - m 80.52 gal/d - ft (gpd/ft)
cubic meter/d - m? 24.545 gal/d - ft* (gpd/ft?)
cubic meter/d - m? 1.0 meters/d (m/d)
days (d) 24.00 hours (h)
days (d) 1,440.00 minutes (min)
days (d) 86,400.00 seconds (s)
dyne 1073 Newtons (N)
erg 1077 Joules (1)
grains (gr) 6.480 < 1072 grams (g)
grains/U.S. gallon 17.118 mg/L
grams (g) 2.205 X 1073 pounds mass (Ib,,)
hectare (ha) 10* m?

Hertz (Hz) 1 cycle/s

Joule (J) i N-m

J/m? 2.684 x 10 ° Btu/ft?
kilogram/m?® (kg/m®) 8.346 x 1073 1b,,/gal
kilogram/m? 1.6855 by, /yd?
kilogram/ha (kg/ha) 8.922 X 10} 1b,,/acre
kilogram/m? (kg/m?) 2.0482 x 107! 1o, /ft2
kilometers (km) 6.2150 X 107! miles (mi)
kilowatt (kW) 1.3410 horsepower (hp)
kilowatt-hour 3.600 megajoules (MI)
liters (L) 1073 cubic meters (m?)
liters 1,000.00 milliliters (mL)
liters 2.642 x 107! U.S. gallons
megagrams (Mg) 1.1023 U.S. short tons
meters (m) 3.281 feet (ft)
meters/d (m/d) 2.2785x 1073 ft/min
meters/d 3.7975 X 107 meters/s (m/s)
meters/s (m/s) 196.85 ft/min

meters/s 3.600 km/h

meters/s 2.237 miles/h (mph)
micron (u) 107¢ meters
milligrams (mg) 103 grams (g)
milligrams/L 1 g/m®
milligrams/L 1073 kg/m?

Newton (N) 1 kg - m/s?

Pascal (Pa) 1 N/m?

Poise (P) 107! Pa-s

square meter (m?) 2471 X 1074 acres

square meter (m?) 10.7639 sq ft (ft?)
square meter/s 6.9589 x 10° gpd/ft

Stoke (St) 1074 m?/s

Watt (W) 1 Vs

Watt/cu meter (W/m?) 3.7978 X 1072 hp/1,000 ft?
Watt/sq meter - °C (W/m? - °C) 1.761 x 107! Btu/h - ft? - °F
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