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Paradigm Shift and Technology Needs

20th CENTURY 21°t CENTURY
WASTEWATER RESOURCE
MANAGEMENT MANAGEMENT
“How do we get rid of our wastewater 'jHOW fjo we handle wastewater
efficiently with minimum damage to including rainwater to augment
public health and the environment?” water supply?
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Water and Sanitation in Asia

Population Water Supply Coverage (%) Sanitation Coverage (%)
Total Ubsn  Rural Total Urban Rural Total Urban Rural
Year
(000) (%) (%) Total  Household  Total  Househod  Total House Total Sewer Total Sewer Total Sewer

Ancess  Connections  Access  Connections  Access  Connmections  Access  Connections  Access  Connmections  Access  Connections

Adaandthe 1990 3263921 3 6 4 38 95 70 64 2 34 13 70 23 16 2
Damié)
s J02 3838218 39 6l & 4 34 7 75 2% 49 16 75 3 3 3
=B 1990  1349.962 33 6 7 5 99 % 82 40 32 10 7 28 12 1
Northeast
Agia 2002 1502315 2 B &4 94 92 7 e 50 20 73 43 3 3
Nothand 1990 215178 65 35 9l 7 % 86 82 42 82 64 92 8 63 2%
Contal 52 oogp 217,858 2 3 9 7 98 %0 79 40 79 63 %0 84 59 2%
;i 190 26672 n W B &7 100 % 63 6 %0 54 %9 77 69 0
RINC

2002 31808 B 27 & 69 99 9 53 8 87 & 98 75 57 0
Souhand  1o90 937183 8 17 7 21 %0 % 64 7 2 9 58 2 : 1
Southwest
Asia 2002 1,550,608 31 6 8 2% 9% 54 80 13 39 10 &9 7 2 3
Souhesst 1930 439,926 2 68 73 14 91 37 65 3 48 2 &7 6 29 0
Asa 002 535612 4 » M 27 9] 45 70 g 61 3 79 7 49 0

Source: Figures dervived from data in Meeting the MDG drinking water and sanitation target: A mid-term assessment of progress. WHO and UNICEF. 2004. United Nations, New York,
>

Source: http://www.adb.org/Water/Indicators/MDG-7/Table-02.pdf




Water and Sanitation Coverage
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Australia
Southeast Asia
Central Asia
South Asla

Morth China and |-

Flongalia

I
1950 1960

Shiklomancoy 1997
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Year

1980

2000
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Reuse, recycle & disposal ESTs
guality and treatment issues

Domestic rainwater use

On-site treatment of grey water

Constructed wetlands

On-site and near-site treatment of black water and mixed
sewage

5. Separating rainwater from sewer systems

6. Environmentally sound centralized sewage treatment in
developing countries

every drop counts



Municipal Wastewater Reuse

Low -Cost Wastewater Treatment

Irrigation / Reuse

A

Maturation Ponds

Wastewater Storage and
Treatment Reservoirs

Anaerobic Ponds

Aerated Lagoons Facultative Ponds  [—»

Irrigation / Reuse

(in series) | for polishing and
‘ pathogens removal
Conventional Wastewater Treatment
[ Preliminary || Primary | Secondary | Tertiary / Advanced

Irrigation / Reuse

Suspended Solids Removal |

—> Chemical Coagulation
Filtration

Irrigation / Reuse Irrigation / Reuse

A

Disinfection I
\

High -Rate Processes |

Low -Rate Processes

Stabilization Ponds
Aerated Lagoons

Screening
Comminution
Grit Removal

Nitrogen Removal |
Nitrification — Denitrification
Selective lon Exchange
Breakpoint Chlorination
Gas Stripping
Overland flow

Sedimentation

Activated Sludge
Trickling Filters
Rotating Biological Contactors

v

{ Secondary

Sedimentation Phosphorus Removal |

—>1 Chemical Precipitation
Biological
Organics and Metals Removal |
—> Carbon Adsorption
Chemical Precipitation

Dissolved Solids Removal
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[ Sludge Processing ]
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Disposal / Reuse

Reverse Osmosis

L > Electrodialysis
Distillation

lon Exchange




Wastewater Treatment

WW treatment processes
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INTERNATIONAL ENVIRONMENTAL TECHNOLOGY CENTRE
ESRBRIEH T 2—

* The International
Environmental Technology
Centre (IETC) is a branch of
the Division of Technology,
Industry, and Economics
(DTIE) and is leading the
waste management portfolio
within UNEP.

 UNEP IETC focuses on
identifying and showcasing
environmentally sound
technologies (ESTs) and
management practices,
primarily in relation to waste.




Wastewater Reuse

WATER AND WASTEWATER REUSE

An Environmentally Sound Approach
for Sustainable Urban Water Management

2-110Ryu|¢wl(ow.
Teuuri-u Osaka 538-0036, Japan
Tol- +81 68915 4581
 Fac +81 66915 0304

Shiga Office
1m1wnm-dnmmuy
Shiga 525-0001, Japan

Tol.: +81 77 568 4581
Foc'481 77 5684587

Foundation (GEC)

2-110 RyokucH Koan; Tsururmi--
'Oﬂumm

Tol.: +81 6 6315 4121

Fax: +81 669150181
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Wastewater Reuse Publication

1. Introduction

2. Wastewater Reuse as Environmentally Sound Technologies (ESTs)
3. Requirements for Wastewater Reuse

3-1. Basic Principles of Wastewater Treatment

3-2. Public Health Risk Minimization

4. Wastewater Reuse Applications

4-1. Wastewater Reuse for Agriculture

4-2. Wastewater Reuse for Industry

4-3. Urban Applications

4-4. Wastewater Reuse for Environmental Water Enhancement

4-5. Groundwater Recharge

5. Key Factors for Establishing Initiatives

6. Building Capacity for Water and Wastewater Reuse

6-1. Capacity Building: Human Resource Development

6-2. Capacity Building: Policy and Legal Framework Development
6-3. Capacity Building: Institutional Development and Organizational Management
6-4. Capacity Building: Financing

6-5. Capacity Building: Raising Public Awareness and Parti

7. Moving Forward Vg
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WATER AND WASTEWATER REUSE

An Environmentally Sound Approach
for Sustainable Urban Water Management
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Every Drop Counts

Environmentally Sound Technologies
N \rorUrbmandDomosficﬂ tic Water Use Efficiency
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Phyto-technologies

The most widely and accepted approach to control eutrophication or freshwater degradation
from industrial discharges, urban and agricultural run—off is by means of conventional
treatment plants,

Although very effective they ars also sxpensive to bulld and maintained, added to the fact
that they also require skillful personnel to be operated. In light of these fact decision makers
are ooking for ahernatives which although may not
totally replace the use of treatment plants, they could
at Jeast be used as complementary mathods reducing
the size and nature of these facilities as well as
reducing treatment costs,

Waste Stabilization Ponds are already
familiar treatment facilities in many
parts of the world due to their
affectiveness and low cost,
robustness and stability added to
the fact that thay are good at
removing pathogenic organisms
from wastewater. The only handicap
they have is the fact they require
large surface area.

The application of
Phytotechnclogles is
becoming more popular to
augment water quality in
freshwater bodies and waste
effluents, There are already
some cases where the
floodplains and natura|
wetlands are used to reduce
nitrogen and phosphorous
from urban by using natural
and artificially constructed
weilands as they are alse
capable of deing the same
job besides being
environmentally friendly.
Artificially Constructed Wetlands are proving to have enormous value in terms of efficiency,
low cost, simple operation ang maintenance when comparad to waste treatment plants.

What is the value of this Manual?....

The Manual provides information for designers,
bullders and operators about a wide range of
applications and objectives such as:

« Developing, implementing and operating
Artificially Constructed Wetlands (ACW) and
Waste Stabilization Ponds (WSP);

«  Standard systems approach which can be
adopted universally and which can
accammodate & development technology with
changes in information concepts and ideas
with time

« Theoretical background on the biojogical, chemical and
physical processes of each method, the current state of
the technology and technical knowledge an how to
design, operate and maintain them; and

« Theoretical knowledge on how best the models may be
used to describe the systems.

WASTE STABILIZATION PONDS

AND

CONSTRUCTED WETLANDS

DESIGN MANUAL




United Nations Ervironment Programme

Sustainability Assessment of Technologies
(SAT)
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 For assessing projects for funding
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Resource Augmentation
Demonstration Project in Vietham
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Project Activities

Background Studies & Selection of the Industry

September ~ October 2005

Awareness Raising / Information Dissemination
November 2005 ~ January 2006

Data collection
January 2006 — March 2006

Identification of ESTs for rainwater harvesting, wastewater

reuse, and composting
January 2006 — April 2006

Designing ESTs for local conditions
January 2006 — June 2006

Implementing project components based on ESTs
April 2006 — February 2007

Collection and disseminations of lessons learned



International Environmental

Technology Centre Partnership,

2-110 Ryokuchi Koen .

Tsurumi-ku, Osaka 538-0036 Japan PartnerShlp and

Tel : +81 (0) 6 6915 4581 .
Partnership

Fax : +81 (0) 6 6915 0304
Thank You...

E-mail : ietc@unep.org
Web: http://www.unep.org/ietc
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