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PART A - Short Answer (point form acceptable)

1. On Mark Each

a) Circle all of the ions that will affect the concentration of a water sample’s hardness:

m i) CO> GPFe* i) Na* CaZ s

b) Circle all of the ions that will affect the concentration of a water sample’s alkalinity:

i) Na* & COs™ i H OH  v) SO
W

4

c) For the following reactions or circumstances, show the Z that would be used:

D (i) to calculate the molar concentration of calcium corresponding to a

hardness concentration of 100 mg/L as CaCO; Z= Z

. (i1) to calculate the normality of a solution of H;PO, involved
D in the reaction: H;PO;, = 2H'+ HPO,” z=_C

2. Not all organic compounds of environmental concern are toxic. Briefly describe 2 other
potential characteristics of organic compounds that can make them have adverse effects in
receiving environments.
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3. Briefly explain how hardness ions interfere with the effectiveness of natural soaps. How is
hardness removed with heating?
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4. What characteristic of a microorganism makes it a “pathogen”, and why are coliform
microorganisms monitored in drinking water?

. Qa\r\'\ocxar\ C/\'\GFC\C\""’t\k.tCS .

_Qﬁ\ﬂ,m\oh~ o(ﬁ ‘w\:e-c.\-‘mi oc \nnSm?\"v\i Y QRQQW
Xe, \'\\)ﬂ\ar\s

— art ro¥ A \o aclwlr"c S\{Séray&/ r&\v\t"‘ e hregd
Sec ﬁ(b--‘ ano rtevoé uc,\—vo,\ ‘ page 1 of 4

. Co\"-(«orw\“ .
—act vsed Yo ‘\/\bica\& Q‘ss‘\’kg‘ Q‘p\\oc&(’h Corvam e

4



PART B - Numerical Problems

5. 150 mg/L of Ferric chloride (FeCl;) is added to water during treatment. What is the Ferric
chloride’s concentration expressed as:
(a) mg/L as Fe

(b) molarity (Fe = 55.8 g/mol; Cl = 35.4 g/mol)
(6) (c) ppm State any relevant assumptions.
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6. While performing a BOD test, you realize that you will not be able to measure the final DO
(Dissolved Oxygen) concentrations on Day 5 of the test, and so will not be able to directly get
a value of BODs for the sample. You are able to measure the final DO on Day 6. The test
proceeds with a rate constant k of 0.43 d! at 20°C. What is the percent increase of the BODs
value that will have been measured on Day 67
Note: BOD(t) =L (1 —e™)
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7. A water sample has a total hardness of 375 mg/L as CaCOs; and a total alkalinity of 256 mg/L
as CaCOs. Is non-carbonate hardness present and, if so, how much?

T\'\'—' 3}Smg/“ “as Cc-CO3 ) '\L\C- 'Z.gémle - CaCOg
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EZ =\ g [L a5 CaCOg

8. Pentachlorophenol (C¢ClsOH) is a wood preservative that may be applied to wood as a
0.25 M aqueous solution. The acid dissociation of pentachlorophenol may be written as:

If pure pentachlorophenol is added to water to prepare the aqueous preservative solution, at
what pH is this solution? Solve algebraically with any approximations you feel are
appropriate. State all assumptions.”
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BONUS QUESTION

9. The local mumc1pal wastewater treatment plant has recently upgraded to incorporate a
phgsphate (PO,™) removal step by precipitating the phosphate from solution with ferrous ion,
Fe™™:

Ksp. FesP0y)s,, 25°c = 1.0 X 10+

gmw PO,> = 94.97 g/mol
2P0 + 3Fe™ &= Fe3(POy)ys) gmw Fe® = 55.85 g/mol

gmw Fe3(POy4)> = 262.5 g/mol

Theoretically, if they dose the Fe’* to an equilibrium Fe’* concentration of 0.030 mg/L.,
which they can monitor with an on-line ion selective electrode, will they be able to meet the
~ MOEE guideline for PO4> of 0.02 mg/L?
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