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1972 Clean Water Act:




1> Water Quality Modeling and Treatment
Iechnologies (7KEHEEEKERELIT)

The Clean Water Act of 1972 follows both water quality and technology-based approaches

Water quality approach: Technology-based
determine water quality nee.ded for approach: identify point
planned uses of the river (fish source polluters {factories,

and wildlife, drinking water, sewage treatment plants) and

recreation, etc.) in the form of ensure that they stay within
chemical and biological standards discharge limits attaintable

which support such uses. |f the under current water pollution
water does not meet these standards, technology. This approach

develop plans for doing so. This does not consider nonpoint
approach considers pollution from sources of pollution.

point sources (factories, sewage
treatment plants) and from nonpoint
sources (farm and residential

storm runoff),
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IS Clean Water Act:
artial Success Story
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nd village has constructed wastewater
acllities at secondary or advanced level.

T

o States report over 40 percent of assessed waters are
still too polluted for fishing or swimming even after
years of water pollution control efforts

= States have identified about 21,000 polluted river
segments, lakes, and estuaries

e Over 300,000 river & shore miles & 5 million lake

acres

e Excess sediments, nutrients, and harmful
microorganisms are leading reasons



1S for Water Quality Standards
- Contravention

ESTUARIES STREAMRIVERS

SEDIMENTS
METALS

PATHOGENS

NUTRIENTS



utrophication
ervoir, Oahu, Hawali

e =
TR
S e

SR



mpairment by Category from
8 Water Quality Survey

43%

10% —




ollution Control:
tain Water Quality Standards

Nonpoint
Strategies to Attain

o 303(d) Total Maximum Daily Loads (TMDLSs)

0 Sec. 320 - National Estuary Program

- Comprehensive Conservation &
Management Plans (CCMPs)

O Other holistic watershed-based strategies
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Modern Water and Wastewater Engineering Systems with

Wastewater Reuse (‘=/KRETREZB/KEBFRHGE)
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Reference:
Richardson, T. and Trussel, R. Taking the Plunge, Civil Engineering ASCE, Vol.67,

No.7, pp.42-45, 1997
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ating Treatment Technology (sawmmmEss)
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2. Non-point Source Pollution Control (JEELJH
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Application of Ecological Engineering
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Iicologicalicnginecting utilizes the Self-Designing Capacity of Ecosystems

*Imitating natural ecosystems
*Conserving nonrenewable resources

Atmospheric

Biotic
(including Hydrologic
human)




df Ecological Engineering for Lake and
storation
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A New Approach to Watershed Modeling (/KEBEZHHE)

(US EPA BASINS Model)

Nationally Available Data Assessment Tools

Decision-
Making
Analysis

Cartographic
Data

Environmental =
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Watershed
Management
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Watershed Reporting
- L]

1 B Stormwater

User Supplied User Supplied User Supplied
DATA TOOLS MODELS




ant Fate and Transport

CIRIE  {Hig )

Environmental Systems
|

Transport and mixing

Conservation of mass Principle

Model

Management and Engineering Solutions




action Kinetics ( ZFES) 11217

antal processes at molecular scale
lecular biology of biodegradation
*Micro-sensors

Interface transfer

*Transport and transformation processes in
Membrane Bioreactors
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IXIng In the environment
I-phase flow and transport

Computational Environmental Fluid Mechanics

Reference:

Cheng, A.H., Liu, C.C.K., Shen, H., Teng, M., and Wang, H.W. (2002). Fluid
mechanics — An essential part of an environmental Engineering curriculum, ASCE
Journal of Professional Issues in Engineering Education and Practice, American
Society of Civil Engineers, Vol.128, No. 4, pp. 201-205.
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Dose-Response Assessment: New Methods to determine

PotencyofCarcinogens (EMEYENIERERE © EEZE
AT )

Alteration
n

DNA

somatic cell
(skin, organs)

® Cell death @ Cell death
® Birth defects

® Genetic diseases

® Cancer

® Aging, heart disease,
or other illness

Reference:

US EPA, Technology Transfer Report, EPA-625/9-79-003, Short-Term Tests
for Carcinogens, Mutagens and other Genotoxic Agents..
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probes
s and arrays
Remote sensing techniques

*Cyber-infrastructure



embrane Technology

‘Internet and Data sharing

‘Internet and Environmental System

«Stochastic Modeling

erging High Technology In
vironmental Engineering
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' in Water/Wastewater Treatment



Deforestation

Fossil Fuels

nmental Systems and
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& Ocean Solution to a Green-House Problem
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Ocean water Temperature
Longitude
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Temperature difference between surface and depth of 1000 m
Less than 18°'C - 122't024°C
118" to 20°C - More than 24°C
20" to 22°C | Depth less than 1000 m

Reference:
Liu, C.C.K. (1999). Research on Atrtificial Upwelling and Mixing at the University of Hawaii
at Manoa, IOA Newsletter, International OTEC/DOWA Association Vol.10, No.4, pp.1-8.
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An Open-Cycle OTEC Desalination System
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Wind Driven RO desalination Developments (@ JJRO&
7KRAE)
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Reference:

Liu, C.C.K. Park, J. W., Migita, J. and Qing, G. (2002). Experiments of a prototype
wind-driven reverse osmosis desalination system with feedback control, Journal of
Desalination, Vol. 150, No. 3, pp. 277-287.



‘Site of wind driven reverse osmosis Processes
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iculum of Environmental Engineering

reatment

ce management

d hazardous waste management
*solid waste management

econtaminated site investigation and remediation
epollution prevention

eenvironmental chemistry

saquatic ecology

eenvironmental toxicology

public health engineering

eenvironmental policy management



vironmental engineering education

(21t et IR TS 2 AilE)

ure environmental engineers with knowledge

Identify and solve environmental problems.

(2) To introduce our future environmental engineers to other
relevant fields of physical and social sciences such that they
can work together with other professionals to achieve a
sustainable society.

(3) To make the future environmental engineering profession
a life-long learning and exploration process.
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Ith and environmental well-being

tected and improved by a
balanced development of energy and resources.

2. Environmental engineering will play a key
role in achieving this goal.

3. In order to face the challenge, Environmental
Engineering must be re-defined and
modernized .



