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CALENDAR DESCRI PTI ON

ADVANCED WASTEWATER TREATNMENT WR 327-5
Cour se Nane Cour se Nunber

PHI LOSOPHY/ GOALS;

To present basic knowl edge and practices, theories, and applications
relevant to the wastewater treatnent of wastewaters. The course work wll
i nvol ve bi ol ogi cal, physical and chem cal processes, and sludge treatnent
and di sposal nethods. The objectives of the course and the course outline
are given on the attached.

METHOD OF ASSESSMENT (GRADI NG METHOD) ;

Laboratory & Field Exercises 25%
Three Unit Tests 75%
GRADI NG A - 80-100%
B- 70- 79%
C- 60- 69%
D- 50- 59%
A passing grade will be based on a m ni mum conposite grading of 60%

Students obtaining a conposite grading of 55 to 59% may be allowed to
conpl ete a suppl enentary exam nati on.

TEXTBOCK;

Water Supply & Pollution Control, by Warren Vi esman, Jr.and Mark J. Hamrer,
4th Edition, Harper and Row Publishers, New York. (1984).

REFERENCES!

Wastewater Treatnent, by Donald W Sundstrom and Herbert E. Klei,
Prentice-Hall, Inc., Englewood Ciffs, NJ. 07632. (1979).

Wat er and WAstewater Technology (SI Version) by Mark J. Hammer.
John Wley & Sons, (1977).

I ndustrial Water Pollution - Oigins, Characteristics and Treatnent, by
IEIeI SO;I L. Nenerson. Addison-Wesley Publishing Conpany, Don MITs, Ont.
1978) .

Water Quality, by George Tachobanogl ous and Edward D. Schoreder.
Addi son- Wesl ey Publishing Conpany, Don MIls, Ontario. (1985).
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OBJECTI VES

The student will be able to:

1. ldentify the physical, chem cal and biol ogical characteristics
of wastewat er.

2. Cassify treatnent processes with respect to the nethod and
degree of treatnment, and sludge handling.

3. Determne sludge characteristics and estimate the quantities of
sl udges.

4. (dassify the sludge treatnment process and to estinmate the vol une
of sludge digesters.

5. Determne the capacity of equilization basins.

6. Calculate the nutrient |oading due to waste discharges from
muni ci pal and industrial plants.

7. Performcalculations related to deoxygenation of stream water.

8. Calculate assimlative capacity of a given water system using an
el ementary water quality nodel.

9. Describe the various physical, chem cal and biol ogical processes
for phosphorous and nitrogen renoval .

10. Performdesign calculations for physical treatnment processes,

i ncludi ng sedi nentation, thickening, flotation, filtration,
centrifugation, adsorption and nmenbrane separation.

11. Perform design calculations for chem cal treatnment processes,
including neutralization, coagulation, ion exchange, oxidation
and di sinfection.

12. List and describe the treatnent nethods for industrial wastes

including food, pulp and paper, steel and chemi cal industries.
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1 Processi ng of Sludges (Chapter 13)

1.1 Sources, Characteristics and Quantities of Waste Sl udges
1.2 Arrangenment of Unit Processes in Sludge D sposal

1.3 Gavity Thickening

1.4 Flotation Thickening

1.5 Sludge Digestion

1.6 Vacuum and Pressure Filtration

2. Water Quality and Pollution (Chapters 15, 8)
2.1 Stream Loadi ng

2.2 Types and Sources of Stream Poll ution

2.3 Aeration and Deoxygenation of Stream Waters
2.4 An Elenmentary Water Quality Model

Advanced Wastewater Treatnent Processes (Chapter 14)
Ef fl uent Standards and Flow Equilization

Sel ection of Advanced Wastewater Treatnent Processes
G annular Media Filtration

Car bon Adsorption

Phosphor us Renoval

Ni trogen Renoval

N OO oo A OWN P

Wast ewat er Recl amati on
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COURSE QUTLI NE. . . conti nued

4.

4.1
4.2
4.3
4.4

I ndustrial Waste Treatnment Process (Reference)
Food Industry

Pul p & Paper

Steel and M ning

Chemi cal

LABORATORY EXERCI SES AND PROBLEMS

1.

o M w N

Study the characteristics and quantities of primary, secondary
and processed sl udges.

Study the design and selection of sludge thickening units.
Study the design and operation of sludge digesters.
Study the ultimate BOD for a given water sanple.

Determ ne the BOD curve for a given sanple using a respironeter,
and hence calculate the reaction rate constant.

Conput e the maxi mum oxygen deficit (critical) in a stream
recei ving wastewater using sinple water quality nodel.

Study the phosphorus renoval efficiency with and without =
chem cal treatnent.

Trace nitrogen in a secondary plant with and w thout significant
nitrification.



