Introduction



Water Quality & Water Pollution Control

* Class objectives

Understand..

— the physical, chemical, and biological characteristics of
water that determines its quality and methods for analysis

— the planning, design, and maintenance of wastewater
collection and treatment systems

— the principles and practices of unit processes used for
wastewater treatment

And discuss..

— the current issues of sustainable water resource and
guality management



Water Quality & Water Pollution Control

e Course material & textbook

1. Lecture notes

2. Metcalf, Eddy, AECOM, Wastewater Engineering: Treatment
and Reuse, 5t ed., McGraw-Hill, 2014

3. Tchobanoglous, Schroeder, Water Quality: Characteristics,
Modeling, Modification, Science, 1985




Water Quality & Water Pollution Control

* Instructor: Prof. Yongju Choi
— Office : 35-307 (welcome for discussion by appointments)
— Email: ychoi81@snu.ac.kr

* Evaluation
— Midterm [25%] / Final [25%]
— Homework assignment [15%]
— Attendance [10%] / Class participation [5%]
— Term Project [20%)]



Water Quality & Water Pollution Control

e Homework assighment
— Every three weeks, due a week after

* Term Project

— A case study report for currently developing water quality
management systems employing at least one of the
following concepts:

* Wastewater reuse

» Stormwater (rainwater) management
* Resource and energy recovery

» Decentralized wastewater treatment

— 1-page proposal in May, 6-8 page term paper in June
— In-class presentation in the last day of class



Necessity of water quality management

e Garbage thrown on streets, human waste stacked in
backyards

* Liquid wastes thrown to gutters or drywells

* Hydrogen sulfide gases
(odor problems), methane
accumulation (explosions)

* Transmission of diseases

1893 New York: Schmidt, 2010, on earth



Necessity of water quality management

 Several Cholera outbreaks in
Europe in 1800s

g

 Dr. John Snow tracked victims of
cholera outbreak in London in 1853

", |workhouse |~
"~ \ |Broad St.|

 High incidence of deaths for people _=
obtaining drinking water from a
well

e Later it was found that the mother
of an infant who died from cholera AN ARGy
dumped feces-containing water Mt " i
into the cesspool less than 1 m W W .

Davies & Masten, Principles of Environmental
away from the We” Engineering and Science, 20714



Necessity of water quality management

* The “Great stink”

— Serious odor problems in central London in the summer of 1858
— Partially because of the introduction of flush toilets

— Human waste and wastewater generated from factories,
slaughterhouses, etc. all drained into the Thames river without
any treatment (and people pumped back the river water to
drink!)

— The odor was so bad that it affected the work of the House of
Commons

— A bill to construct new sewers and embankment along the
Thames was rushed through Parliament and became law in 18
days



Necessity of water quality management

“I traversed this day by steam-boat the space
between London and Hangerford Bridges...The
whole of the river was an opaque pale brown
fluid. In order to test the degree of opacity, |
tore up some white cards into pieces,
moistened them so as to make them sink
easily below the surface, and then dropped
some of these pieces into the water at every
pier the boat came to; before they had sunk an
inch below the surface they were
indistinguishable, though the sun shone
brightly at the time; and when the pieces fell
edgeways the lower part was hidden from
sight before the upper part was under water ...”

(The Times, 1855)

FARAIAY GIVING HIS CARD U0 EXTHEER THAMES:
Ard we hapd ks Dily Felliw wll comels the Leareed Pepfianoe

http.//www.wikipedia.com



Necessity of water quality management

* River caught on fire

— Oily waste released to the
river from industry

— Floating pieces of oil slick
debris on the river

— Spark caused by a passing

train on the bridge put on fire

on the river Cuyahoga River Fire, Nov 03, 1952:
http://www.ohiohistorycentral.org

— Caused significant damages
including the destruction of
bridge
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Necessity of water quality management
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Necessity of water quality management
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http://www.bizwatch.co.kr



Necessity of water quality management
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Wastewater treatment goals

. SpH2|o] B (B4 L H)
ot ExE MESHA XME|St X|GArZ|Q| Z4H Tt
SR 20| 7|05t SSFEo == B

e US EPA (Environmental Protection Agency)

Maintain the water body “fishable and swimmable”

e Currently, increasing interest in ecosystem value

—> Protecting the aquatic ecosystem in the water body



Wastewater management goals

* So, the goal of wastewater management is, in general:

— Drain wastewater from the area where human life occur so that
their contact to wastewater can be minimized

— Treat wastewater before it is discharged to maintain the water
qguality of the natural waters for the benefit of humans and

aquatic ecosystem

* Wastewater management goal can be changed in the
future
— More emphasis on sustainability and urban water cycle

— Reusing treated water, energy and resource recovery from
wastewater...
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Korean wastewater regulations
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Korean wastewater regulations
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Korean wastewater regulations
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Korean wastewater regulations

HaZ2XNEA 2 @&/ 2715 (2013. 9. 5. /0F)
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BOD (mg/L)
COD (mg/L) <20 <20 <20 <20
ES=2E (mg/L) <10 <10 <10 <10
= A4 (mg/L) <20 <20 <20 <20
E 2 (mg/L) <20 <20 <20 <2

S &2 (7H/mL) <3000 <3000 <3000 <3000

MEfEM (TU) <1 <1 <1 <1



Korean wastewater regulations

Hi =2F 2000 m3/d 0|5}

&= BOD COD SS BOD COD SS
FSESPN: <30 <40 <30 <40 <50 <40
74X & <60 <70 <60 <80 <90 <80
LX< <80 <90 <80 <120 <130 <120
Ef X4 <30 <40 <30 <30 <40 <30
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Korean wastewater regulations
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