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TOTAL CREDI T HOURS: 80
PREREQU SI TE(S): WR 226

. PH LOSCPHY/ GOALS:

To present basi c know edge and practices, theories, and applications
relevant to the wastewater treatnent of wastewaters. The course work will
I nvol ve bi ol ogi cal, physical and chemcal processes, and sludge treat nment
and di sposal nethods. The objectives of the course and the course outline
are given on the attached.

1. STUDENT PERFCRVANCE OBJECTI VES:

Upoon successful conpletion of this course the student will be able to:

1. Identify the physical, chemcal and biological characteristics
of wastewater.

2. Qassify treatnment processes with respect to the nmethod and
degree of treatnment, and sludge handl i ng.

3. Determne sludge characteristics and estinate the guantities of
sl udges.

4. dassify the sludge treatment process and to estimate the
vol ure of sludge digesters.

5. Determne the capacity of egualization basins.

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

7. Performcal cul ations related to deoxygenati on of streamwater.

8. Calcul ate assimlative capacity of a given water system using

an elenmentary water guality nodel.
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.
9.

10.

11.

12.

1.1
1.2
1.3
1.4

2.1
2.2
2.3
2.4

STUDENT PERFCRVANCE CBJECTI VES: (QONT' D

Descri be the various physical, chemcal and bi ol ogi cal
processes for phosphorous and nitrogen renoval.

Per f or m desi g_n cal culations for physical treatment processes,
I ncl udi ng sedi nentation, thickening, flotation, filtration,
centrifugation, adsorption and nenbrane separati on.

Perform desi gn cal cul ations for chemcal treatnent processes,
i ncluding neutralization, coagulation, ion exchange, oxidation
and di si nfection.

List and describe the treatnent nethods for industrial wastes
I ncl udi ng food, pulp and paper, steel and chemcal industries.

TCPI CS TO BE COVERED:

Revi ew of Treatnment Processes (Chapter 12)
Definition and classification

Activated Sl udge Process variations
Factors affecting Activated S udge Process

Process control and (perational paraneters

Processi ng of S udges (Chapter 13)

Sources, Characteristics and Quantities of Waste S udges
Arrangenent of Unit Processes in S udge D sposal

Sl udge D gestion

Vacuum and Pressure Filtration
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[11. TCPICS TO BE COVERED. (GONT' D)

3 Water Quality and Pollution (Chapters 15, 8)
3.1 Stream Loadi ng

3.2 Types and Sources of Stream Pol | ution

3.3 Aeration and Deoxygenation of Stream Waters

3.4 An Henentary Water Qual ity Model

4 Pre-Treatnent of Industrial Wste
4.1 Neutralization

4.2 pH Adj ust nent

4.3 Hydr oxi de Precipitation

4.4 Metal Precipitation

5 Devel opnent of Headwor ks Loadi ngs

51 Definition and Purpose

5.2 Derivation of Local Limts

5.3 Al l ocation of Loadi ngs

6 Advanced Wastewater Treatnent Processes (Chapter 14)
6.1 Ef fluent Standards and Fl ow Equali zati on

6.2 Sel ection of Advanced \Wastewat er Treatnment Processes

6.3 Ganular Media Filtration
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. TOPI CS TO BE COVERED: ( CONT' D)

6.4 Carbon Adsorption

6.5 Phosphorus Renmpval

6.6 Ni trogen Renoval

6.7 Wast ewat er Recl amati on

7 I ndustrial Waste Treatment
7.1 Food I ndustry

7.2 Pul p & Paper

7.3 Steel and M ning

7.4 Chem cal
7.5 Aut o

7.6 Petr ol eum

WIR 327-5

CODE NO.

(Project)

V. EVALUATI ON METHODS: (I NCLUDES ASSI GNMENTS, ATTENDANCE

REQUI REMENTS ETC.)

Laboratory & Field Exercises,

Three Unit Tests

GRADI NG:
A+- 90-100%
A - 80- 89%
B - 70- 79%
C - 60- 69%

Pr oj ect 25%

75%

A passing grade will be based on a m nimum conposite grading of 60%
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V. REQU RED STUDENT RESOURCES

Water Supply ™ Pollution Control, by Warren Viesman, Jr. and MNark J.
Hamrer. 5th Edition, Harper and Row Publishers, New York. (1993).

Course Manual by S. Vernma, Sault Col |l ege

VI. ADD Tl ONAL RESOQURCE NATERI ALS AVA LABLE IN THE COLLECE
LI BRARY BOCKSECTI O\

Vastewater Treatnment, by Donald W Sundstromand Herbert E Klei,
Prentice-Hall, Inc., Englewood diffs, NJ. 07632. (1979).

Water and Wastewater Technol ogy (S Version) by Mark J. Hammer.
John WTey & Sons, (1987), 2nd edition.

Industrial Water Pollution - Oigins, Characteristics and Treatnent,
%}/ I\Iel(s%nBI)_. Nenerson. Addi son- Vsl ey Publishing Conpany, Don M1 s,
t. (1978).

VWater Quality, by George Tachobanogl ous and Edward D. Schoreder.
Addi son-Veésl ey Publishing Conpany, Don MIls, Ontario. (1985).

VI'l. SPEQ AL NOTES:

Students with special needs (e.g. physical limtations, visual

i npai rnents, hearing inpairnents, learning disabilities) are
encouraged to discuss required accommodations confidentially with the
i nstructor.

Your instructor reserves the right to nodify the course as he/she
deens necessary to neet the needs of students.
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VI, ADDTIONAL NOTES

The follow ng | aboratory experinents/exercises are planned:

1. Process evaluation and control of an activated sludge process.

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

3. Acidity/Alkalinity of anaerobic digesting sludge.
4., Study the design and operation of sludge digesters.
5. Determne the ultinmate BCD for a given wastewat er sanpl e.

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

7. Conpute the nmaxi mumoxygen deficit (critical) in a stream
recei ving wastewater using sinple water quality nodel.

8. Study the phosphorus renoval efficiency with and w thout
chemcal treatnent.

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

NOTE:

ReBo_rts_ are due one week after an exercise is perforned. Late
submssions wll be penalized.



