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1.Global 
Overview



The global 
Integrated 
Monitoring 
Initiative has 
monitored 
progress on the 
first “sanitation 
ladder”. 
Open defecation 
is at the bottom 
of the ladder and 
provision of 
sewerage  at the 
top.
The overall 
picture is shown 
in next slides.

2015

World Average 2010

UNICEF/WHO 2015 Update and MDG Assessment

The WHO/UNICEF sanitation ladder is 
focusing on the public health impacts of 
sanitation. A sanitation facility is 
considered improved if it hygienically 
separates human excreta from human 
contact. Egypt is among the countries 
positioned high on the sanitation ladder. 



Source: ESCWA, ESCWA water development report 5, issues in sustainable water resources management and water 
services in the Arab region, 2013.

The Joint Monitoring Program(JMP) is 
the official instrument for measuring 
progress towards MDG drinking water 
and sanitation. It is a joint effort of 
WHO and UNICEF.
The JMP has defined what constitutes 
an improved drinking water source and 
improves sanitation facility. The 
position of goal 7 among the 8 MDG is 
shown as well as the list of improved 
and unimproved sanitation facilities. 



Egypt is doing great on getting to the top of the 
basic  sanitation ladder, as highlighted in the next 
slide.

This means that we are not facing problems in 
the “containment” step of the sanitation chain, 
but we do have problems in managing the 
treatment and disposal of FS and WW. 
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Urban Sanitation system Trends in 
the Developing World
• The water-based systems are 

increasing faster than urban 
population growth in all five areas 
except sub-Saharan Africa.

• In China and Latin America, it is 
extended sewer network that 
account for growth of water-based 
systems, while in South East Asia it 
is predominantly the construction 
of septic tanks which lies behind 
the increase.

• In Sub-Saharan Africa, the 
traditional pit latrines seem to be 
the only facility type whose 
prevalence increase at a faster rate 
than the urban population. 

Source: SEI, Global Review of Sanitation System 
Trends and Interactions with Menstrual 
Management Practices, 2011. 



The UN analytical brief (2015) addressed the sewerage systems. Global coverage is 
shown below. The importance of effective collection systems has been emphasized. 
They are the most expensive element of the total cost of good operational 
management. Throughout the world most places have either no collection systems or 
systems that are dys-functional for reasons discussed in the study.

According to the fourth World Water Development Report, presently only 20% of globally 
produced wastewater receives proper treatment. Treatment capacity depends on the 
income level of the country.

Treatment capacity is 70% of the generated wastewater in high-income countries, 
compared to only 8% in low-income countries
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Source: Kerata, B. 

et al, Up and down 

the sanitation 

ladder: 

harmonizing the 

treatment and 

multiple-barrier 

perspective on risk 

reduction in 

wastewater 

irrigated 

agriculture, 

Irrigation Drainage 

Systems, 24, 23-35, 

(2010)
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The objectives of the UN-HABITAT 
Atlas is to present the big picture of 
global management of excreta and  
wastewater sludge.
Around 2.6 billions of the world’s 
people lack basic sanitation. The 
target is to shift them up on the 
first sanitation ladder.
For countries  moving up on the 
second sanitation ladder by 
sewerage coverage and wastewater 
treatment, the concern will be 
related to safe disposal of treated 
effluents including sludge.
While basic sanitation necessity in 
developing countries is a public 
health concern. Heavy metals and 
chemicals have been the focus of 
concern with regards to wastewater 
sludge management in developed 
countries. 

UN HABITAT, Global Atlas of Excreta, 
Wastewater, Sludge and Biosolids
Management

2008
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Around 2.6 billions of the 
world’s people lack basic 

sanitation. 



Countries which have succeeded to achieve the MDGs are moving 
ahead to implement sewerage and treatment of wastewater 
collected from urban and rural communities. Primary treatment is 
still an option, secondary treatment in the most predominant and 
tertiary treatment is applied as a necessity to meet stringent 
requirements for disposal in sensitive areas.     



Countries which have succeeded to achieve the MDGs are moving 
ahead to implement sewerage and treatment of wastewater 
collected from urban and rural communities. 

Primary treatment is still an option, 
secondary treatment in the most 
predominant and tertiary treatment 
is applied as a necessity to meet 
stringent requirements for disposal 
in sensitive areas.     



Proper sludge management is coasty and requires proper planning, design and O&M 



2. Regional
Overview

2.1 The Arab 
Region
2.2 South Asia
2.3 EU Member 
States
2.4. Danube 
Watershed 
Countries



2.1 The Arab 
Region

Reported results in ESCWA Water 
Development Report, 2013





Basic Sanitation in Arab Countries as per the UNICEF/WHO sanitation ladder  
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Rural population coverage (%) with sewerage.  Egypt reported number is 18.4% in 2011
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Source: Jeuland, M., Creating Incentives for more Effective Wastewater reuse in MENA Region, September, 2011



ESCWA proposed scheme for future data collection, which goes 

beyond the sanitation ladder as presented in the Global Overview



2016

2.2 South 
Asia

Example: Urban India







Source: Presentation from workshop on innovations & scaling-up to city-wide sanitation, October 
2012, Ahmedabad

Malaysia Faecal Sludge Management  
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Malaysia Faecal Sludge Management  



The overall objective of the study is to 
estimate the compliance costs related 
to the Urban Wastewater Treatment 
Directive (UWWTD) in 27 member 
states and to assess whether the 
estimated investment cost can be 
covered by available finance.
The key requirements in the directive 
are articles 3,4 and 5. Article 3 is about 
the collection of wastewater in 
agglomerations above 2000 p.e while 
article 4 is main requirement of 
secondary treatment of collected 
wastewater. Article 5 relates to the 
demand for more stringent treatment 
when discharge is to sensitive water 
bodies.

2.3 EU 
Member 
States

2010



Collection Systems Cost 
Estimation

The generic cost 
function for the 
collection system has 
been developed based 
on the following:
• Function of the total 

length of pipe with 
number of p.e

• Distribution of pipe 
length on pipe 
diameters

• Cost for each 
diameter size



Wastewater Treatment Cost
Wastewater treatment cost 
functions were developed based 
on the following combinations:
1 Primary treatment 
(mechanical)
2 Secondary treatment 
(Mechanical-Biological)
3P Advanced treatment with P 
removal (mechanical-Biological-
Chemical)
3N Advanced treatment with N 
removal (Mechanical-Biological-
Chemical-Nitrification)
3NP Advanced treatment with 
removal of both N and P 
(Mechanical-Biological-
Nitrification-DE nitrification-
Organic P)



Sample summary 
table showing 
investments 
required for each 
country to 
comply with the 
three relevant 
articles in the 
UWWTD.
The study 
addressed:
• Supply of 

finance
• Financing gap



This is an excellent report summarizing 
the progress and challenges of 16 
countries in the Danube watershed in 
delivering sustainable water and 
wastewater services. 
The report analyzes the organization of 
services in the region and the level of 
access to service, that is, how well 
countries are doing in terms of providing 
access to water and wastewater service 
for the entire population.  It then looks at 
the performance of the sector, including 
the quality of services provided and 
customer satisfaction with it. It also draws 
a picture of the efficiency of services, 
including whether they reflect accepted 
good practice. Finally, it analyzes the 
financing of services, looking at whether 
the financing of O&M and investments is 
secured and affordable. 

2.4 Danube 
Watershed 
Countries

2015



Coverage with Sanitation and Sewerage:
Almost 80% of the population in Danube watershed countries report using flush 
toilet in their dwelling,  yet only 66% are connected to public sewer networks.
Although progress has been made in the region since 2000, but the rate of progress 
is indicative to the capacity of countries to increase the coverage level with public 
sewer networks.



The figure shows the variation in coverage with different sanitation systems   



Wastewater Treatment:

At present 45% of the total population in the Danube region is connected to 
wastewater treatment plants, but there are major differences in the percentage of 
population in individual countries connected to wastewater treatment plants, 
ranging from 97% in Austria to 2% in Kosovo. The increase of coverage over 12 years 
period is noticed.



The figure shows the variation in access to public sewers and wastewater treatment

coverage among the countries in the Danube region. The data excludes those that 

have other safe means of excreta disposal such as septic tanks.



Nutrient Removal Requirements in the Danube Basin:
The need to reduce nutrients in the Danube water shed is to protect sensitive 
areas like the Danube delta and the coastal waters of the Black see suffering from 
eutrophication. Significant part of the Danube river basin population is required to 
have tertiary treatment. Deadlines to comply with the UWWT directive  have 
been set according to  staged transitional periods. We must study the process of 
setting these regulations.



The Danube region study applies an excellent conceptual model for sector analysis 
and assessment. The model focuses on: (1) Access, (2) Quality, (3) Efficiency and (4) 
Financing. 



3. Faecal
Sludge 
Treatment 
Technologies



2014

Chapter1: The Global Situation
Chapter2: Faecal Sludge Quantification, 

Characterization and Treatment 
Objectives

Chapter3: Treatment Mechanisms
Chapter4: Methods and means for Collection 

and transport of Faecal Sludge
Chapter5: Overview of Treatment Technologies
Chapter6: Settling-Thickening tanks
Chapter7: Unplanted Drying Beds
Chapter8: Planted Drying Beds
Chapter9: Co-treatment of Faecal Sludge in 

Municipal Wastewater treatment 
Plants

Chapter10: Enduse of Treatment Products
Chapter11: Operation, Maintenance and 

Monitoring of Faecal Sludge 
Treatment Plan

Chapter13: Financial Transfers and responsibility 
in Faecal Sludge Management Chains

Chapter14: Assessment of the Initial Situation
Chapter15: Stakeholder Analysis
Chapter16: Stakeholders Engagement
Chapter17: Planning Integrated Faecal Sludge 

Management Systems
Chapter18: The Way Forward

One of the best and comprehensive 
references on the subject. We 
recommend to translate to Arabic. 



2030 projection: 5 billions. In many cities, onsite technologies 
have much wider coverage than sewer systems  

According to the study, the expansion and development of 
functioning conventional sewer networks is not likely to keep pace 
with the rapid urban expansion typical of low and middle-income 
countries.

Developing 
solutions for FSM 
is a serious global 
problem that has 
limited attention 
over the past 
twenty years.  
Compared to 
wastewater 
management 
practices, there is a 
hundred year gap 
in knowledge of 
FSM in urban 
areas. Over the last 
15 years, the 
thinking of 
engineers 
worldwide has 
started to shift 
words designing 
integrated FSM 
systems.
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The figure presents an 
overview of FS treatment 
technologies with their 
treatment objectives. It is 
important to realize the 
requirements to convert 
FS into products that is 
safe for enduse or 
disposal. Dewatering is a 
first important step, 
followed by other 
processes depending on 
the end goal. Converting 
organic matter into 
stabilized form and/or 
pathogenic reduction 
may be achieved using 
several options.
This reference presents 
technologies and 
technology selection 
schemes. 



The book supports FSM projects on the 
following basis:
• Many countries are struggling to cover 

rural and urban populations with basic 
sanitation(WHO/UNICEF) sanitation 
ladder. FSM objective is to stop unsafe 
discharge of waste by completing the 
sanitation service chain.  

• FSM projects  are faster to implement  
than wastewater management projects. 
In some cases, it is an interim solution tell 
the community is covered with sewerage. 
In other communities it is a final 
sustainable solution.

• It has been demonstrated that, 
depending on local conditions, the cost of 
FSM technologies are five times less 
expensive than conventional sewer-based 
solutions.
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IWA 2007

4. 
Wastewater  
Treatment 
Technologies



• Pumping, to assist in the transport of wastewater from its initial collection 
point to a treatment point. 

• Pretreatment, involving basic processes such as screening wastewater for 
large solid constituents. 

• Primary treatment, which involves settling of the wastewater (also known as 
sedimentation) to physically separate suspended solids from wastewater, 
further removing organic matter. 

• Secondary treatment, which involves further treatment (e.g. aeration and 
introduction of activated sludge) to reduce biodegradable organic materials 
that would create a demand for oxygen in receiving streams or water bodies, 
plus nutrients such as nitrogen and phosphorus in the wastewater. 

• Tertiary treatment, which can involve a range of treatments including filtration 
to remove residual particulate matter (solids) and nutrients, which may be 
followed by disinfection and/or advanced processes to inactivate pathogens or 
complex organics such as pharmaceuticals.

• Discharge, where the treated wastewater effluent is discharged back into a 
water body or aquifer. 

• Sludge treatment, also known as excess sludge treatment, which involves 
breaking down organic matter contained in sludge by-products and/or the 
dewatering of sludge to reduce its weight for transport and disposal. 

• Sludge disposal, where the residual sludge is used as a fertilizer, incinerated 
or disposed of in a landfill.

Stages and evolution 
of wastewater 

treatment 

Source: Xylem, Powering the wastewater renaissance,2015
Zulkifli,Y., Water related R&D in Malaysia, June 2014









Energy 
Requirements
, Efficiency 
and Recovery  

Energy Requirements



Study of  energy 
efficiency 
options in 
wastewater 
treatment 
systems and its 
relation to 
abatement 
objectives 



Sludge 
Resource 
Recovery 
and Energy 
Recovery 



5. Innovation 
Directions



ThemeScape
Map of Water 
Patent 
Collection

KACST-
THOMSON
REUTERS 
wonderful work 
published 2013, 
strategic review 
of scientific 
papers and 
patents in 15 
technology 
areas.

The output is 
valuable and the 
applied process 
and tools are as 
valuable



Soil Aquifer Treatment (SAT)

Source: DEMEAU, Promising technologies to face emerging pollutants removal, February 214 presentation



An overview of all WWT stages The Water Factory

The Energy factory The Nutrient FactoryDutch Roadmap
2030



The Dutch Waterharmonica Innovation



Floating wetland innovation 

Source: Auckland Regional Council, Application of floating wetland for enhanced storm 
water treatment, a review (November 2006) 
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Source: Presentation from workshop on innovations & scaling-up to city-wide sanitation, 
October 2012, Ahmedabad

Use of 
geo-
synthetic  
materials 
for 
sludge 
and 
faecal
sludge 
dewater-
ing



Emergency
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Emerging 
Technologies 
For Faecal
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Management





Summing up

1. It is a tremendous fascinating  amount of knowledge, experience and  
lessons learned on country, regional and global levels. Part of it “is a must-
to-study” and some of it “is a must-to-translate” and disseminate.  

2. Faecal sludge management is “our weakness”, we know very little about 
it. We need to transfer/adopt the well established technologies from 
South Asia.

3. Integrating rural sanitation in watershed management is recommended 
for Egypt. We may learn a lot from Danube river watershed countries. 

4. Our chance to improve/update  the quality of data on rural sanitation is 
coming !. We recommend to maximize the benefits from the upcoming   
CAPMAS 2016 census.


