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PART A - Short Answer (point form acceptable)

1. RAPID ROUND:
a) Name one oxygen source and 1 oxygen sink that are not included in the basic
Streeter-Phelps DO sag model. source: ProTos MRS
)

sink: N&O\D , EL(SP\@ATIO«J’ Benme Déman)

b) What is the main factor affecting the saturation
concentration of dissolved oxygen in water? /rOm P RATN R

c) What is the principal driving force behind dispersion? ConcentRrancy GRADIET

2. What 2 main assumptions are required to define an ideal CFSTR?

- (omPLETE DiPLESIoN CF Ll PATTICLTS THROW ot REALTOR
- CAEHUUCENT Cone. = ComC. v QCACTOR
3. How do dead zones affect the detention time of a CFSTR?

DEAD Zonss LOdULE THE DenTlon Time of A CESTR .

ideed case

e

4, The diagram at right
illustrates the distribution of a C(x)
plug flow front of a step input
of contaminant which has 0.5C, +-
undergone some dispersion.
Show how the front would
look if the system exhibited
ideal plug flow.

distance (x)

5.  Isdisposal of biodegradable wastes in Canadian streams a bigger problem in winter or
summer? Why? :
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6. Is NBOD included in the Streeter-Phelps DO sag model? For what type of waste is / ¢ coveR SLowS
NBOD a significant contributor to the oxygen demand in streams? QAGRATION IN
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PART B - Numerical Problems

A particular first order reaction with rate constant k of 0.05 hr! can be accomplished
using either a single PFR or 3 identical CFSTRs in series. Calculate the relative steady
state % treatment efficiency of each [ process type assuming an influent concentration of

G PRR=(5L
100 mg/L and a total detention time in either case of 1.5 days. & CFstoy = 0K fmr 03
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[/ l%a;mc} = (i azw)xloz)— 43 QGZ»

8. A boat runs aground in the middle of a river and loses a portion of its load of the toxic
compound ‘MX’. The ‘MX’ becomes completely dispersed across the river to a
concentration of 100 pg/L at a point 3.2 km upstream of an untreated drinking water intake,
and the maximum acceptable concentration for ‘MX’ in drinking water is 10 pg/L.. If the
mean velocity of the river is 300 m/min and it takes 9.5 minutes before people at the
drinking water intake can be notified of the spill, can they still avoid pumping water which
has been contaminated above the acceptable limit, or is it too late? Why or why not?
[Assume that D = 1.5x10° m¥min.] = 3200m V= 300m Jrnin
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Wastewater effluent is discharged to ariver. Both the effluent and the river upstream of

the point of discharge are at 20°C. The river upstream has an ultimate BOD of zero and

the DO concentration is at saturation. For the wastewater, the BODs is 100 mg/L and the

DO is zero. The wastewater flow is relatively small in relation to the river. 2. ) o =Ci - =0

The flow in the river upstream of the point of mixing is 3 m*/s. The depth of the river is
1.5 m and its velocity is 0.2 m/s. In the lab, k was determined to be 0.25 d!at20°C.
Because of in-stream processes, k; is 10% greater than k. Reaeration occurs in this stretch
with a rate constant k, of 0.95 d!, and C, = 9.08 mg/L at 20°C. If the critical deficit is 2.0
mg/L and the critical time is 3.0 d, determine the wastewater flow allowable.
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BONUS QUESTION

10.  The DO sag curve for discharge of a particular biodegradable waste in warm weather
conditions is shown below. On this diagram, sketch the general trends in changes to
this system if the temperature of the receiving body was to be reduced by several
degrees.
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