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PENNSTATE

E The Department of Civil and Environmental Engineering |

CE 472W, WATER POLLUTION CONTROL PROCESSES

Description:
e Principles and design of unit operations for water; domestic and industrial wastewater
treatment, equipment selection and application.

Text:

e Veissman, W. and M. J. Hammer. Water Supply and Pollution Control, 4th edition, Harper &
Row, 1985.

o Notes and References, by James C. Young and David A. Long (Supplement).

Topics:

[L] Introduction/The Design Process 4-44

[L] Water Quality Management/Regulations 1,2,3 69-96

[P] Project Description/Writing Requirements

[2L] Water Demand/Wastewater Production 4:27-37; 50-54 45-68
[P] Project/Problem/Writing Review

[2L] Flow Measurement/Plant Hydraulics 6:108-112; 159-165;7:171-179; 10:281-
295 166-185; 778-826

[P] Projects/Problems/Writing Review

[L] Water Quality/Pollution Control Measures 8:237-250

[L] Water Pollution Control Processes 8:254-269 97-165

[P] Projects/Problems/Report Review

[2L] Flow Equalization/Pretreatment 10:285-286; 320-322;14:664-666 186-212
[P] Projects/Problems/Report Review

[2L] Sedimentation Theory/Design 10:301-319 213-249

[P] EXAM #1

[2L] Biological Treatment Fundamentals 12:428-464

[P] Projects/Problems/Exam #1 Review

[2L] Trickling Filters 12:465-490 250-275

[P] Projects/Problems/Report Review

[2L] Activated Sludge Processes 12:497-519 276-336

[P] Projects/Problems/Report Review

[2L] Other Aeorbic Processes 12:463-497; 546-554 336-397

[P] Projects/Problems/Report Review

[2L] Anaerobic Process Design 13:569-583; 600-610 583-604

[P] EXAM #2

[2L] Sludge Processing 13:583-600; 610-642 187-557

[P] Projects/Problems/Exam #2 Review

[2L] Advanced Waste Treatment 14:662-714 680-682
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[P] Projects/Problems/Report Review

[2L] Water Treatment Processes 9:270-280; 10:287-301 639-679
[P] Projects/Problems/Report Review

[2L] Filtration 10:322-345 398-434

[P] Projects/Problems/Course Review

EXAM #3 (on material covered since 31L)

L=Lecture; P=Practicum

Notes

The prerequisites for this course are CE 270, CE 261, and ENGL 202C (ENGL
202C may be taken concurrently). Students who have not completed these
prerequisites should not schedule this course without written permission from the
instructor.

Some assignments will require that students work together in groups. These
assignments will involve specific design projects or elements of a larger design
project. Students are expected to prepare written reports for each design element
for subsequent inclusion in a final report.

This course is a "writing-intensive" course. Students should be prepared to spend a
significant amount of time in planning and executing the writing of their interim and
final project reports. The report sections will be reviewed by the instructor and/or
teaching assistant. Corrections of writing and technical errors will be made prior to
the preparation of the final report.

The 2-hour practicum session will be used for the completion of assignments from
previous periods, work on group projects, questions and answers, and review of
materials previously covered, including writing practices.

Homework assignments must be completed on the assigned date. Usually, only one
assigned problem will be selected for grading. Late submissions will be discounted
and will not be accepted after the assignment has been graded and returned to the
other students.

Attendance is expected during every scheduled class period. Students who need to
miss class should inform the instructor prior to the class period to be missed.

The above schedule and supporting statements are subject to changes, corrections,
or updates at any time to accomplish the course objectives.

Expectations

Upon completion of this course, you are expected to have:

Gained an awareness of the State and Federal regulations governing the decision-
making processes related to facility plans and to the design and operation of water
pollution control and water treatment systems.

Become familiar with the terminology and procedures used for the characterization
of water and wastewater for the purpose of treatment and quality control.
Learned the basic procedures for conducting studies of water demand and
wastewater flows that would be used as a basis for the design of water and
wastewater treatment facilities.

Become familiar with the devices used for the pretreatment of water and
wastewater prior to chemical or biological treatment.
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10.

11.

12.

Acquired an understanding of the basic parameters used for sizing the major
process units for water pollution control systems including clarification, biological
treatment, sludge production, and sludge treatment and disposal.

Become able to calculate the hydraulic profiles for a water or wastewater treatment
plant.

Become aware of the basic chemistry of water and wastewater treatment including
neutralization, chlorination, corrosion control.

Acquired a basic understanding of the biological mechanisms responsible for the
biological wastewater treatment, including biological growth, oxygen uptake,
methane generation.

Gained an awareness of the need for advanced waste treatment and the processes
used to accomplish specific goals such as phosphorus and nitrogen removal.
Become familiar with the problems and expectations when disposing of wastewater
or sludges on land.

Gain an understanding of the design process whereby environmental engineers
interface with local and municipal officials, state and federal agency personnel, and
manufacturing firms to accomplish a design objective.

Become able to prepare a well-organized and well-written engineering report
describing the elements of a project design to a client.
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reactor tests assess wastewater
treatability more accurately

James C. Young and Thomas J. Irwin

. reatability assessments are an essential, inexpensive
method for illustrating whether a proposed treat-

| ment system will handle a particular wastewater
effectlvelv However, if assessment results are based solely
on batch reactor test measurements, the picture they pre-
sent may be distorted or incomplete.

Treatability assessments often involve batch respiro-
mefric tests, in which a known amount of industrial
wastewater is added to a microorganism culture from a
laboratory reactor, full-scale treatment plant, or commer-
cial source. The response — measured by oxygen uptake
in aerobic reactions and gas production in anaerobic reac-
tions — indicates potential biodegradability or toxicity.

Batch tests produce results within hours or a few days,
are good indicators of biodegradability, and can provide
reasonable estimates of the kinetic parameters that predict
full-scale process performance. However, they merely rep-
resent a seed culture’s short-term response to the test
wastewater and only are reliable if the wastewater con-
tains nothing toxic to the test culture, the culture 1s accli-
mated to the wastewater constituents, and no toxic
byproducts accumulate during treatment. Batch tests also
mav produce misleading information if a toxic wastewater
is diluted to below-toxic levels during testing.

These shortcomings can be offset significantly by using
repetifive batch or continuous reactors to simulate the
wastewater’s long-term effects on a biological process.
Although continuous reactor tests require more time, they
provide more realistic measures of treatability, allow suffi-
cient time for culture acclimation, and simulate full-scale

Used together, batch and continuous

operation more closely than batch tests. Therefore, treata-
bility assessments should include both batch and continu-
ous reactor tests to ensure that the resulting estimates of
Kinetic and process parameters are reliable.

Batch and Continuous Reactors

Batch tests typically fall into two classifications: high-
rate and low-rate.

High-rate batch tests. A high-rate batch test is a tran-
sient, nonsteady-state reaction in which a substrate is

. Kinetic modellng
1.2+ —upper limit of BOD fest — 8mg/L
: - upper limit of treated eftluent — Ks

— Uninhibited  —- Subsnute inhibited |
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