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1

1. INTRODUCTION

2. OBJECTIVE

3. HOW TO USE?

This document, power point presentation with slide notes, is a supporting document for 
the trainers/presenter to conduct the “Design of Faecal Sludge Treatment Plant” training. 
This is a compilation of all the slides to be presented in the training along with the notes for 
the trainer as of what to describe while presenting the particular slide.

The main objective of the document is to guide the content that a presenter would be 
discussing on each slide. To this, it also provides a preview of all the slides contained in the 
training along with the slide notes.

The document consists of slides from all sessions. Slide notes for each slide is presented 
just below the slide itself. The trainers or presenters can go through the notes and describe 
the slides as per the information provided in the slide notes.

For the effective use of the documents, a trainer or presenter is recommended to use 
simultaneously with the “Trainer Manual” with instructions.
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Slide No. 4
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Slide No.5

Slide No.6

As urbanization takes place over the course of time.
Nepal is one of the fastest urbanizing countries in South Asia. If we see the urbanization 
trend in Nepal, it is climbing each year. In 2001, only 15% of the population lived in urban 
areas while the number increased significantly in 2014 and 66% in 2022. 
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Slide No.7

Slide No.8
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Slide No. 9
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14 Urban Sanitation in Global and Local Context

Slide No.11
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Slide No. 13

Slide No. 14
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Slide No. 15
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Slide No. 17
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Slide No. 19

Slide No.20

https://kathmandupost.com/16/2019/11/12/there-is-a-significant-dearth-of-public-toi-
lets-in-nepal#:~:text=The%20history%20of%20toilets%20in,it%20was%20an%20incom-
plete%20triumph.
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Slide No. 23

Slide No. 24

The problem of proper sanitation remains globally the same. However, the reason 
causing poor sanitation different in different countries or cities. The following are the 
majors: These problems are complex and diverse. How can these problems solve/
manage?
•	 Inequity and Non-inclusive investment
•	 Lack of Capacity
•	 Discrete Planning
•	 Poor Legal instruments and their implementation
•	 Inappropriate Technology
•	 Toilet/sewer-focused sanitation planning
•	 Lack priority: Misconception that sanitation is only having toilets. Investment 

in sanitation is unproductive and sanitation improvement is no development
Let’s discuss these issues.



21Urban Sanitation in Global and Local Context

Slide No. 25

Slide No. 26
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Slide No.27

Slide No.28

The reason behind the pollution is incomplete sanitation practices.

The ultimate point of waste disposal of the current sanitation practice is river and open 
land.
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Slide No.29

Slide No. 30

The ultimate point of waste disposal of the current sanitation practice is river and open 
land.
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Slide No. 31

Slide No. 32

As we see the coverage of the existing sewer connection, the graph represents that a 
very large portion of the population is using non-sewered sanitation services.

Except for the Bagmati province of Nepal, all provinces have less than 10Ü coverage of 
sewer connection.
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Slide No. 33

Slide No. 34

Having properly functioning septic tanks for the safe disposal of on-site and off-site 
sanitation into the environment is a challenge. 
A survey conducted by ENPHO in 2018 revealed that, outside of Kathmandu Valley, there 
is only 5 percent containment, which can be termed as a proper septic tank use, at the 
household level, and only 13 percent at the institutional level.
Generally, containment with lined tanks is considered a septic tank at both the household 
and institutional levels. This clearly shows the lack of understanding about septic tanks 
outside KTM.

Understanding of septic tanks among the people residing in Kathmandu is a challenge. 
In Kathmandu, the capital and most developed part of the country, a survey revealed 
that any containment with rectangular shape is considered as a septic tank, but that is 
not the case. 
As the graph indicates, more than 55% of the people in the municipality said the 
wastewater coming out of their houses goes into their septic tank. However, it was found 
that only 10.8% out of the 55.5% of households have septic tanks and the rest have only 
holding tanks and pits.
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Slide No. 36
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Slide No. 37

Slide No.38

Ask participants what might be the impact on these types of sanitation workers?

Are not they the citizen of the town/ municipality?

Are we not responsible for their health and safety?
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Slide No. 43

Slide No. 44



31Urban Sanitation in Global and Local Context

Slide No. 45

Trainer: Have participants open up the Power Point Handouts booklet (the green book-
let) to the appropriate location and encourage them to take notes during the session.
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Slide No. 3

Slide No. 4

Basic parameters of fecal sludge that need to be understood by the designers 
of the treatment systems. These parameters will influence the selection of 
technology, which will be covered in the next session. 
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Slide No. 5

Slide No. 6

Basic parameters of fecal sludge that need to be understood by the designers of the 
treatment systems. These parameters will influence the selection of technology, which 
will be covered in the next session

Explain the importance of the temperature of the FS using the pointers in the slide. This 
is more pronounced in the nature-based systems which are dependent on microbial 
activity for digestion/treatment. Hence a range is usually considered during designing 
by the Engineers.
Colour of FS is a good indicator of the age and also the presence of toxic industrial 
effluents. If the colour of FS does not match the above scale/ gradient, like white or any 
other colour it is because of the presence of toxic chemicals. Hence the FS load should 
not be taken into the FSTP as it will upset the biological process adopted.
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Slide No. 7

Slide No. 8
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Settleable Solids

Those solids which, when the flow is quieted will settle.  The settleable solids are 
heavier than water.

Suspended Solids

Those solids which can be removed by filtering using a glass fiber filter.  Suspended 
solids consist of settleable, floatable and colloidal solids.  Total suspended solids con-
centration is normally in the range of 100 – 350 mg/l.

Dissolved Solids

Those solids which will pass through a glass fiber filter.  The dissolved solids concen-
tration of wastewater is normally in the range of 250 – 850 mg/l.
 
Total Solids

The material that remains after the water is removed from a wastewater sample.  To-
tal solids are made of organic and inorganic dissolved and suspended solids.
Volatile Solids 
High volatile solids mean the FS relatively fresh and not undergone digestion process 
Low volatile solids means the FS must have undergone complete digestion or partial 
digestion. This parameter helps the designer to choose between the Stabilization 
process or direct dewatering like screw press or PDB. 

Source: http://niua.org/scbp/sites/default/files/DESIGN_MODULE_Part%20A_0.pdf

The solids in the wastewater, fecal sludge and septage can be classified as shown in 
the diagram above. It indicates the different stages and processes used to measure the 
solid content and the type of solids retained at the end of each stage.

The solids are either dissolved or suspended. The suspended solids are further classified 
in easily settleable solids. The suspended and dissolved can be further classified into 
volatile and fixed solids. Fixed solids are those which are retained in the sample after 
exposing it to higher temperatures. The content of volatile solids determines the degree 
of stabilization of the solids. However, the literature says that the TSS in septage is quite 
high and most of  which are easily settleable. Hence a simple solid liquid separation 
helps to reduce the VSS and COD of the liquid portion of the septage.
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Slide No. 9

Biochemical oxygen demand (BOD) is the amount of dissolved oxygen needed by 
biological organisms to break down organic material present in a given sample at a 
certain temperature over a specific time period. The BOD5 value is most commonly 
expressed in milligrams of oxygen consumed per litre of sample during 5 days of 
incubation at 20 °C and is often used as a surrogate of the degree of organic pollution 
of water.

Image in the slide illustrates a  Hypothetical BOD curves (A) Carbonaceous curve for 
oxidation of organic matter and (B) Carbonaceous plus nitrogenous curve for oxidation 
of ammonia and nitrite (modified after Sawyer and McCarty, 1978).

Source: https://caltestlabs.com/analytical-services/priority-pollutants/bodandcod/
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Slide No.10

The slide shows classification of COD in liquid waste such as fecal sludge or septage. 
COD (chemical oxygen demand) represents the oxygen equivalent of the organic 
matter that can be oxidized chemically with dichromate, a powerful chemical oxidant. 
The laboratory analysis of COD is more convenient than that for BOD, taking between 
a few minutes to hours depending on the method. COD concentrations will be higher 
than BOD for a number of reasons including: 

•	 Complex organic molecules like lignin which are resistant to biodegradation, being 
oxidized by COD; 

•	 Some inorganic substances also being oxidized by COD; 
•	 Inhibition of bacteria in the BOD test. 

COD is determined in the laboratory with an open or closed reflux method, and 
commercial kits are also readily available (APHA/AWWA/WEF, 2005). The ratio of BOD 
to COD can also be used as an indicator of the relative biodegradability of the organic 
matter in different waste streams.
The total COD can be classified into biodegradable and non-biodegradable COD. The 
Biodegradable COD can be further classified into readily biodegradable and slowly 
biodegradable. 

The slowly biodegradable COD content of fecal sludge is much higher than septage. 
Hence in order to stabilize the fecal sludge, anaerobic digestion with more retention 
time is required. The non-biodegradable COD can be further classified into soluble 
and particulate non-biodegradable COD. 

It is important to note that septage has significantly higher amount of particulate non-
biodegradable COD. This means septage does not need much stabilization and COD 
reduction in septage can be achieved by simply removing the suspended solids from 
the liquid fraction
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Slide No. 11

Trainer should explain that COD represents the oxygen equivalent of the organic 
matter that can be oxidized chemically with dichromate, a powerful chemical oxidant. 
The laboratory analysis of COD is more convenient than that for BOD, taking between 
a few minutes to hours depending on the method.

COD concentrations will be higher than BOD for a number of reasons including:
•	 Complex organic molecules like lignin which are resistant to biodegradation, being 

oxidized by COD;
•	 Some inorganic substances also being oxidized by COD;
•	 Inhibition of bacteria in the BOD test.

The fractions given in the figure relate to particular cases and actual fractions will 
vary, depending on local circumstances. Typical biodegradable and non-biodegradable 
fractions for fresh and digested faecal sludge; the figures for readily biodegradable 
COD are the sum of figures given for acidogenic bacteria, fermentable organic matter, 
and volatile fatty acids.

This slide explains the fraction of COD for fresh fecal sludge and septage.
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Slide No. 12

Fecal sludge is rich source of nutrients such as nitrogen, phosphorous and potassium. 
Use this slide to highlight the concentration and relate to the importance in FS analysis 
and treatment. Excess of any of these parameters can have health and safety affects 
and hence become important in analysis of characteristics of FS both before and after 
treatment

Depending on factors such as pH, length of storage, the presence of oxygen, and 
the type of FS, nitrogen will be present in a combination of the following forms; 
ammonium(NH4-N)/ammonia (NH3-N), nitrate (NO3-N)/nitrite (NO2-N), and organic 
forms of nitrogen (e.g. amino acids and amines). 

Phosphorus in FS will be present as phosphate, the acid or base form of orthophosphoric 
acid (H3PO4 / PO4-P), or as organically bound phosphate (e.g. nucleic acids, 
phospholipids and phosphorylated proteins).

Fate of phosphorus in the various treatment processes will be based on factors such as 
sorption, precipitation, complexation, sedimentation, mineralization, pH, plant uptake 
in planted drying beds, and redox potential
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Slide No.13

Use this slide to highlight the key groups of pathogens used to analyze FS. These are 
chosen for a reason of ease of measurement and indication of health hazards associated 
with them. The Helminthes have found to be the most difficult ones to neutralize and 
hence are commonly used as an indicator for assessing the safety of discharge of FS 
after treatment.

•	 Indicator organisms like Escherichia Coli (E. Coli) are often used instead of any 
other type of bacteria present in FS for ease of identification/measurement. E. Coli 
are high in number in excreta (3,000,000 CFU/100ml) and they appear exclusively 
in human and animal faeces. 

•	 Coliform bacteria, fecal coliform and Enterococci are some more examples for 
indicator organisms. 

•	 Helminths (‘parasitic worms’) are eukaryotic parasites, which are prevalent in  
about one third of the world’s population. Helminths include nematodes (round 
worms), cestodes (flat worms) and trematodes (flukes).

•	 Ascaris lumbricoides eggs to remain viable stems from a highly impermeable 
eggshell, which is considered to be one of the most resistant biological structures. 
The shell allows the passage of essential respiratory gases while protecting the eggs 
from a wide array of chemicals and extreme pH conditions (Nordin et al., 2009). 
The monitoring of the removal of Ascaris eggs therefore provides an indication that 
less resistant pathogens have also been inactivated.
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Slide No. -14

Slide No.15

The characteristics of faecal sludge is shown in the table. The faecal sludge can be 
categorized as high-strength, medium strength and low strength. The table shows 
the comparison of characteristics  high strength, low strength and sewage. Most of 
the parameters are in high concentration in high strength faecal sludge and lowest in 
sewage. This shows the difference betweent the faecal sludge and sewage
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Slide No. 16

Slide No. 17
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Slide No. 18

Slide No. 19



46 Feacal Sludge Characteristics

Slide No. 20
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Slide No.26

Slide No. 27



50 Feacal Sludge Characteristics

Slide No.28
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Slide No. 30

Slide No.31

Trainer: Have participants open up the Power Point Handouts booklet (the green 
booklet) to the appropriate location and encourage them to take notes during the 
session.
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Slide No.1

Slide No. 2

Explain that the sanitation service chain is a general term for both on-site and off-site 
sanitation. 

Ask “What is a sewered sanitation system?” and then show definition.
Ask “What is a non-sewered sanitation system?” and then show definition.
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Slide No. 3

•	 User interface: Toilet, slab, superstructure, latrine accessories (e.g., anal cleansing 
materials, a place to dispose of menstrual hygiene products, handwashing sta-
tion). May also be called: User experience, toilet, or latrine.

•	 Containment: On-site sanitation technologies need to include some type of pit, 
tank or chamber to safely collect and store excreta until it is removed. Treatment 
may or may not occur in the containment. May also be called: excreta storage. 

•	 Collection and transport: Manual or mechanical methods to remove faecal 
sludge and transport it (e.g., vacuum trucks)

•	 Treatment: This refers to treatment after the fecal sludge is collected. It does not 
include the treatment that happens in the containment. 

•	 Use or disposal: May also be called end-use or resource recovery. Disposal is the 
return of fecal sludge to the environment, ideally in a way that poses less risk to 
the environment and public health. Disposal is sometimes described as the con-
tainment of fecal sludge on-site. This is not disposal – it is containment. 

Explain that that sanitation service chain is also called other names, like sanitation 
system or sanitation chain.
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Slide No. 4

•	 User interface: Toilet, slab, superstructure, latrine accessories (e.g., anal cleansing 
materials, a place to dispose of menstrual hygiene products, handwashing sta-
tion). May also be called: User experience, toilet, or latrine.

•	 Containment: On-site sanitation technologies need to include some type of pit, 
tank or chamber to safely collect and store excreta until it is removed. Treatment 
may or may not occur in the containment. May also be called: excreta storage. 

•	 Collection and transport: Manual or mechanical methods to remove faecal 
sludge and transport it (e.g., vacuum trucks)

•	 Treatment: This refers to treatment after the fecal sludge is collected. It does not 
include the treatment that happens in the containment. 

•	 Use or disposal: May also be called end-use or resource recovery. Disposal is the 
return of fecal sludge to the environment, ideally in a way that poses less risk to 
the environment and public health. Disposal is sometimes described as the con-
tainment of fecal sludge on-site. This is not disposal – it is containment. 

Explain that that sanitation service chain is also called other names, like sanitation 
system or sanitation chain.
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Slide No. 5

Slide No.6

Explain that this terminology is not universal, but to avoid confusion in this workshop 
this is the way we will use these terms.
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Slide No. 7

Slide No. 8

Explain that this terminology is not universal, but to avoid confusion in this 
workshop this is the way we will use these terms.
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Slide No. 9

Slide No. -10

Reference: Metcalf & Eddy, Inc. 2003MMecalfandEddy2003ecalfandEddy2003
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Slide No. 11

•	 User interface: Toilet, slab, superstructure, latrine accessories (e.g., anal cleansing 
materials, a place to dispose of menstrual hygiene products, handwashing sta-
tion). May also be called: User experience, toilet, or latrine.

•	 Containment: On-site sanitation technologies need to include some type of pit, 
tank or chamber to safely collect and store excreta until it is removed. Treatment 
may or may not occur in the containment. May also be called: excreta storage. 

•	 Collection and transport: Manual or mechanical methods to remove faecal 
sludge and transport it (e.g., vacuum trucks)

•	 Treatment: This refers to treatment after the fecal sludge is collected. It does not 
include the treatment that happens in the containment. 

•	 Use or disposal: May also be called end-use or resource recovery. Disposal is the 
return of fecal sludge to the environment, ideally in a way that poses less risk to 
the environment and public health. Disposal is sometimes described as the con-
tainment of fecal sludge on-site. This is not disposal – it is containment. 

Explain that that sanitation service chain is also called other names, like sanitation 
system or sanitation chain.
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Slide No.13

Slide No. 12
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Slide No. 15

Slide No.14
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Slide No.17

Slide No.16
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Slide No. 19

Slide No.18

Trainer: Have participants open up the Power Point Handouts booklet (the green 
booklet) to the appropriate location and encourage them to take notes during the 
session.
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Slide No. 1

Slide No. 2
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Slide No.3

Slide No. 4

A hygienic latrine would include all of the following:
1.	 Clean with no feacal traces
2.	 Sealing of the passage between the squat hole and the pit to effectively block pathways 

for flies and other insect vectors, thereby breaking the cycle of disease transmission, 
and 

3.	 Venting out of foul gases generated in the pit through a properly positioned vent pipe 
to keep latrine odor free and encourage its continual use.
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Slide No. 5

Slide No. 6
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Slide No. 7

Slide No. 8
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Slide No. 9

Slide No. 10

•	 The volume of pit should be designed to contain at least 1000 lt.
•	 The pit should be at least 4’ to 6’ deep and 3’ to 4’ round or square (if the pit diameter 

is more then there is increased risk of collapse).
•	 The bottom of pit should be at least 6’ above groundwater table (rule of thumb).
•	 The pit should be constructed at least 90’ away from the water source.
•	 In case of reusing of the pit, the pit should be lined with brick or stone masonry.
•	 The pit lining extends at least 3’ below ground level (deeper if the soil is unstable).
•	 The bottom of the pit should be unlined to allow infiltration of liquid out of pit.
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Slide No. 11

Slide No. 12

•	 The vent pipe should have an internal diameter of at least 4” and reach more than 1’ 
above the highest point of the toilet superstructure.

•	 The mesh size of the fly screen must be large enough to prevent clogging with dust 
and allow air to circulate freely. Aluminum screens, with a hole-size of 1.2mm to 1.5 
mm, have proven to be the most effective.

•	 The vent pipe should have an internal diameter of at least 4” and reach more than 1’ 
above the highest point of the toilet superstructure.

•	 The mesh size of the fly screen must be large enough to prevent clogging with dust 
and allow air to circulate freely. Aluminum screens, with a hole-size of 1.2mm to 1.5 
mm, have proven to be the most effective.
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Slide No. 13

Slide No. 14

In this system also, the pits are used ulternatively. It is used for flush toilets where 
diversion system is installed to use the pits alternatively.
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Slide No. 15

Slide No.16
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Slide No. 17

Slide No. 18
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Slide No. 19

Slide No. 20
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Slide No. 21

Slide No.22

In this type of toilet, urine and excreta are collected separately. Excreta is collected in 
dehydration vaults where ashes is applied after each defecation. Urine are collected 
in plastic container. The anal cleansing water is connected to soak pit/wetland. The 
dehydration vaults are used alternatively.
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Slide No. 23

Slide No. 24

The popular biogas in Nepal is Gober gas. In this type of biogas plant, the animal exceta( 
especially from cows, buffalo) are used for biogas plant in which the excreta from 
household toilet is also connected. Organic waste are also mixed. The biogas obtained 
is used for cooking. The digested sludge obtained is called bio-slurry which is used in 
farming.

The popular biogas in Nepal is Gober gas. In this type of biogas plant, the animal exceta( 
especially from cows, buffalo) are used for biogas plant in which the excreta from 
household toilet is also connected. Organic waste are also mixed. The biogas obtained 
is used for cooking. The digested sludge obtained is called bio-slurry which is used in 
farming.
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Slide No. 25

Slide No.26
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Slide No. 27

Slide No. -28

-The first picture is desludging of septic tank or pit whereas the second picture is desludging 
of containment of a dry ecosan toilet. 
Dry ecosan toilet:
•	 Is a urine diverting dry toilet (UDDT) that operates without water. It uses a differently 

designed pan or comode which separates feces and urine. 
•	 Thus, separated feces is composted and used as a soil conditioner andurine is used as 

liquid fertilizer.
•	 It was introduced in 2002 by ENPHO in Nepal.
Manual desludging, in general is not safe, and is also prohibited by the government. However 
manual desludging of dry ecosan toilet and sulav toilet is safe. 

Poop pump/Gulper is a manual operated pump which is used to pump out sludge from 
containment. This is basically useful and financially viable both for an entrepreneur and 
house owner to empty small sized containment. This equipment is not available in Nepal 
till date.
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Slide No. 29

Slide No. 30

Gulpers are used for collecting sludge in Faridpur Municipality

Vacutug mini-tanker manufactured in Bangladesh. Source: EAWAG/SANDEC (2008)
•	 A small-scaled motorised alternative to trucks.
•	 Designed for areas where big trucks can not enter.
•	 0.5 m3 steel vacuum tank, vacuum pump, gasoline engine.
•	 The vehicle has a speed of 5 km/h (level ground)
•	 Emptied by gravity or pressure
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Slide No.31

Slide No. 32
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Slide No. 33

Slide No. 34

Desludging service is growing in the city. There are several companies who provide de-
sludging service in the cities. 

Interesting fact is, sewer line is laid down to collect fecal matter but discharging of fecal 
sludge into the drain is illegal. Since there is not sufficient treatment facilities in the 
cities, these companies discharge sludge into river via sewer, or open land. Some of the 
private companies dispose FS openly into their own land.

Most of the companies discharge it in a designated place with small intervention making 
discharge station and it goes into sewer network whereas few companies/service provid-
ers are dumping it into their private land away from the city area. 

Average cost for desludging is 3-5 thousand, depending up on cities, haulage distance 
and containment volume



82 Technological Awareness on Faecal Sludge Management

Slide No. 35

Slide No. 36

Trainer: Have participants open up the Power Point Handouts booklet (the green book-
let) to the appropriate location and encourage them to take notes during the session.
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Slide No.37

Slide No. 38
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Slide No. 39

Slide No.40



85Technological Awareness on Faecal Sludge Management

Slide No. 41

Slide No. 42

These are some of the example of treaetment technologies under various stages of 
treatment process. There could be more to this example

Twin-pit for pour-flush toilets are improved pit latrines, which allow on-site treatment 
and transformation of fecal sludge into a hygienized soil amendment. 

This technology consists of two alternating pits connected to a pour flush toilet. Fecal 
sludge is collected in the pits and allowed to slowly infiltrate into the surrounding soil. 
Over time, the solids are sufficiently dewatered and can be manually removed with a 
shovel and reused on-site, much like compost, to improve soil fertility and fertilize crops 
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Slide No. 43

Slide No. -44

Passing through a barrier, Screening - solids are screened by various barriers depending on 
the size of the solids.

Coarse material, such as rocks, sticks, leaves, plastics and other debris, should be removed 
because they could damage pumps or settlers. Screening devices such as bar racks and 
screens are recommended for this kind of pre-treatment



87Technological Awareness on Faecal Sludge Management

Slide No. 45

Slide No. 46

Passing through a barrier, Screening - solids are screened by various barriers depending on 
the size of the solids.

Coarse material, such as rocks, sticks, leaves, plastics and other debris, should be removed 
because they could damage pumps or settlers. Screening devices such as bar racks and 
screens are recommended for this kind of pre-treatment.

Passing through a barrier, Screening - solids are screened by various barriers depending 
on the size of the solids.

Coarse material, such as rocks, sticks, leaves, plastics and other debris, should be 
removed because they could damage pumps or settlers. Screening devices such as bar 
racks and screens are recommended for this kind of pre-treatment.
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Slide No. 47

Settling thickening tank : for solid and liquid separation.

Primarily used also in wastewater treatment plant.

It is designed with settling velocity more than the flow velocity due to which the solid parti-
cle retains below and only supernatant passes out outlet.

The FS should undergo screening before input to settling tank to avoid the solidwaste in 
the tank. 

There are mainly 3 layers in the tank: scum layer, supernatant layer and thickened sludge 
layer

scum layer: oil and grease that floats in liquid

supernatant layer: layer with liquid portion

thickened sludge layer: layer of sludge at bottom which has thickened over time due to 
addition of sludge on top of eachother

The mean settling efficiency of operating tanks and ponds is about 50-60% of SS in the
settled volume. This efficiency can reach up to 80% where the tanks have been adequately 
designed and operated (Heinss et al., 1999).
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Slide No. 48

Settling thickening tank : for solid and liquid separation

Primarily used also in wastewater treatment plant

It is designed with settling velocity more than the flow velocity due to which the solid 
particle retains below and only supernatant passes out outlet.

The FS should undergo screening before input to settling tank to avoid the solidwaste in 
the tank. 

There are mainly 3 layers in the tank: scum layer, supernatant layer and thickened sludge 
layer

scum layer: oil and grease that floats in liquid

supernatant layer: layer with liquid portion

thickened sludge layer: layer of sludge at bottom which has thickened over time due to 
addition of sludge on top of each other

The mean settling efficiency of operating tanks and ponds is about 50-60% of SS in the
settled volume. This efficiency can reach up to 80% where the tanks have been 
adequately designed and operated (Heinss et al., 1999).
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Slide No. 49

Settling thickening tank : for solid and liquid separation

Primarily used also in wastewater treatment plant

It is designed with settling velocity more than the flow velocity due to which the solid 
particle retains below and only supernatant passes out outlet.

The FS should undergo screening before input to settling tank to avoid the solidwaste in 
the tank. 

There are mainly 3 layers in the tank: scum layer, supernatant layer and thickened sludge 
layer

scum layer: oil and grease that floats in liquid

supernatant layer: layer with liquid portion

thickened sludge layer: layer of sludge at bottom which has thickened over time due to 
addition of sludge on top of eachother

The mean settling efficiency of operating tanks and ponds is about 50-60% of SS in the
settled volume. This efficiency can reach up to 80% where the tanks have been adequate-
ly designed and operated (Heinss et al., 1999).
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Slide No. -50

Slide No. -51

When the sludge is applied at the top, the dewatering process occurs by filtration 
from filter bed where solid retains and leachate is drain out from drainage pipe at the 
bottom. Besides filtration, evaporation also plays important role in dewatering
Dried sludge is obtained from this treatment technology

Unplanted drying bed is one of the established technology for sludge dewatering. 
The bed consists of filter media of 40 cm depth with 20 cm depth of 15-30 mm size 
gravel layer at bottom, 10 cm depth of 7-15mm size gravel at middle and 10cm of 0.2-
0.6mm size sand layer at top. Generally the it is designed for sludge layer of 30cm. 
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Slide No. 52

Slide No. 53

Unplanted drying bed is one of the established technology for sludge dewatering. The 
bed consists of filter media of 40 cm depth with 20 cm depth of 15-30 mm size gravel 
layer at bottom, 10 cm depth of 7-15mm size gravel at middle and 10cm of 0.2-0.6mm 
size sand layer at top. Generally the it is designed for sludge layer of 30cm. 

Unplanted drying bed is one of the established technology for sludge dewatering. 
The bed consists of filter media of 40 cm depth with 20 cm depth of 15-30 mm size 
gravel layer at bottom, 10 cm depth of 7-15mm size gravel at middle and 10cm of 0.2-
0.6mm size sand layer at top. Generally the it is designed for sludge layer of 30cm. 
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Slide No. 54

Slide No. 55

Example of the unplanted sludge drying bed
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Slide No. 56

Slide No. 57



95Technological Awareness on Faecal Sludge Management

Slide No. 58

Slide No. 59
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Slide No. 60

Slide No. 61

•	 Depth and characteristics of filter media same as unplanted drying bed
•	 Plantation of reeds, cana, cattails, bulrushes, etc on filter media
•	 Sludge dewatered by filtration, evaporation and evapo-transpiration
•	 Liquid fraction flows vertically downwards through media and is collected at bottom 

and treated separately 
•	 Sludge retention time is 2-3 years depending on sludge loading rate TS

•	 Mechanical dewatering conducted by machine process such as centrifugation or 
pressing.

•	 belt filter: sludge compressed between two belts.
•	 centrifuge: cylinder rotating around its horizontal axis, due to the centrifugal force
•	 frame filter press: porous vertical frames fixed in two walls that are positioned in 

front one of the other to create a chamber.
•	 screw press: rotational screw placed in a perforated cylinder
•	 Mobile Dewatering- 
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Slide No. 62

Slide No. 63

•	 Anaerobic treatment (in the absence of oxygen) 
•	 Wastewater passes a series of up-flow chambers
•	 Bacteria mass (activated sludge) at bottom of each chamber
•	 Further treatment (degradation) of suspended and dissolved solids by anaerobic 

bacteria
•	 Efficiency 75% - 85%
•	 Desludging is needed only if excess sludge is generated
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Slide No. 64

Slide No. 65

•	 Anaerobic treatment (in the absence of oxygen) 
•	 Wastewater passes a series of up-flow chambers
•	 Bacteria mass (activated sludge) at bottom of each chamber
•	 Further treatment (degradation) of suspended and dissolved solids by anaerobic 

bacteria
•	 Efficiency 75% - 85%
•	 Desludging is needed only if excess sludge is generated
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Slide No. 66

Slide No. 67

•	 Anaerobic treatment (in the absence of oxygen) 
•	 Wastewater passes a series of up-flow chambers
•	 Bacteria mass (activated sludge) at bottom of each chamber
•	 Further treatment (degradation) of suspended and dissolved solids by anaer-

obic bacteria
•	 Efficiency 75% - 85%
•	 Desludging is needed only if excess sludge is generated

•	 Anaerobic treatment (in the absence of oxygen) 
•	 Wastewater passes a series of up-flow chambers
•	 Bacteria mass (activated sludge) at bottom of each chamber
•	 Further treatment (degradation) of suspended and dissolved solids by anaer-

obic bacteria
•	 Efficiency 75% - 85%
•	 Desludging is needed only if excess sludge is generated
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Slide No. 68

Slide No. 69

•	 Anaerobic treatment (in the absence of oxygen)
•	 Wastewater passes in a series of up-flow chambers with carrier material (filter 

material)
•	 The filter is made out of gravel, slag or plastic elements
•	 To avoid plugging pre-treatment (sedimentation) is necessary.
•	 Efficiency 75% - 90%
•	 Desludging is needed only if excess sludge is generated 
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Slide No. 70

Slide No. 71

•	 Anaerobic treatment (in the absence of oxygen)
•	 Wastewater passes in a series of up-flow chambers with carrier material (filter 

material)
•	 The filter is made out of gravel, slag or plastic elements
•	 To avoid plugging pre-treatment (sedimentation) is necessary.
•	 Efficiency 75% - 90%
•	 Desludging is needed only if excess sludge is generated 

•	 Anaerobic treatment (in the absence of oxygen)
•	 Wastewater passes in a series of up-flow chambers with carrier material (filter 

material)
•	 The filter is made out of gravel, slag or plastic elements
•	 To avoid plugging pre-treatment (sedimentation) is necessary.
•	 Efficiency 75% - 90%
•	 Desludging is needed only if excess sludge is generated
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Slide No. 72

Slide No. 73

•	 Anaerobic treatment (in the absence of oxygen)
•	 Wastewater passes in a series of up-flow chambers with carrier material (filter 

material)
•	 The filter is made out of gravel, slag or plastic elementsTo avoid plugging 

pre-treatment (sedimentation) is necessary.
•	 Efficiency 75% - 90%
•	 Desludging is needed only if excess sludge is generated 
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Slide No. 74

Constructed wetlands are treatment systems that use natural processes involving wetland 
vegetation, soils, and their associated microbial assemblages to improve water quality.

Wetland plants also foster the necessary conditions for microorganisms to live there. 
Through a series of complex processes, these microrganisms also transform and remove 
pollutants from the water. Nutrients, such as nitrogen and phosphorous, are deposited 
into wetlands from stormwater runoff, from areas where fertilizers or manure have been 
applied and from leaking septic fields. These excess nutrients are often absorbed by wet-
land soils and taken up by plants and microorganisms.

Picture source: (Sketch- https://www.frtr.gov/matrix/Constructed-Wetlands/)

https://upload.wikimedia.org/wikipedia/commons/1/1b/S_Koirala_Hospital_Construct-
ed_Wetland_%284975034182%29.jpg
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Slide No. 75

Constructed wetlands are treatment systems that use natural processes involving wetland 
vegetation, soils, and their associated microbial assemblages to improve water quality.

Wetland plants also foster the necessary conditions for microorganisms to live there. 
Through a series of complex processes, these microrganisms also transform and remove 
pollutants from the water. Nutrients, such as nitrogen and phosphorous, are deposited 
into wetlands from stormwater runoff, from areas where fertilizers or manure have been 
applied and from leaking septic fields. These excess nutrients are often absorbed by wet-
land soils and taken up by plants and microorganisms.

Picture source: (Sketch- https://www.frtr.gov/matrix/Constructed-Wetlands/)

https://upload.wikimedia.org/wikipedia/commons/1/1b/S_Koirala_Hospital_Construct-
ed_Wetland_%284975034182%29.jpg
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Slide No. 76

Constructed wetlands are treatment systems that use natural processes involving wetland 
vegetation, soils, and their associated microbial assemblages to improve water quality.

Wetland plants also foster the necessary conditions for microorganisms to live there. 
Through a series of complex processes, these microrganisms also transform and remove 
pollutants from the water. Nutrients, such as nitrogen and phosphorous, are deposited 
into wetlands from stormwater runoff, from areas where fertilizers or manure have been 
applied and from leaking septic fields. These excess nutrients are often absorbed by wet-
land soils and taken up by plants and microorganisms.

Picture source: (Sketch- https://www.frtr.gov/matrix/Constructed-Wetlands/)

https://upload.wikimedia.org/wikipedia/commons/1/1b/S_Koirala_Hospital_Construct-
ed_Wetland_%284975034182%29.jpg
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Slide No. 77

Constructed wetlands are treatment systems that use natural processes involving wetland 
vegetation, soils, and their associated microbial assemblages to improve water quality.

Wetland plants also foster the necessary conditions for microorganisms to live there. 
Through a series of complex processes, these microrganisms also transform and remove 
pollutants from the water. Nutrients, such as nitrogen and phosphorous, are deposited 
into wetlands from stormwater runoff, from areas where fertilizers or manure have been 
applied and from leaking septic fields. These excess nutrients are often absorbed by wet-
land soils and taken up by plants and microorganisms.

Picture source: (Sketch- https://www.frtr.gov/matrix/Constructed-Wetlands/)

https://upload.wikimedia.org/wikipedia/commons/1/1b/S_Koirala_Hospital_Construct-
ed_Wetland_%284975034182%29.jpg
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Slide No. 78

Constructed wetlands are treatment systems that use natural processes involving wetland 
vegetation, soils, and their associated microbial assemblages to improve water quality.

Wetland plants also foster the necessary conditions for microorganisms to live there. 
Through a series of complex processes, these microrganisms also transform and remove 
pollutants from the water. Nutrients, such as nitrogen and phosphorous, are deposited 
into wetlands from stormwater runoff, from areas where fertilizers or manure have been 
applied and from leaking septic fields. These excess nutrients are often absorbed by wet-
land soils and taken up by plants and microorganisms.

Picture source: (Sketch- https://www.frtr.gov/matrix/Constructed-Wetlands/)

https://upload.wikimedia.org/wikipedia/commons/1/1b/S_Koirala_Hospital_Construct-
ed_Wetland_%284975034182%29.jpg
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Slide No. 79

Waste stabilization ponds (WSPs or stabilization ponds or waste stabilization lagoons) 
are ponds designed and built for wastewater treatment to reduce the organic content 
and remove pathogens from wastewater. They are man-made depressions confined by 
earthen structures. Wastewater or “influent” enters on one side of the waste stabilization 
pond and exits on the other side as “effluent”, after spending several days in the pond, 
during which treatment processes take place. (Wikipedia)

Waste stabilization ponds consists of 3 types of ponds: anaerobic, facultative and aerobic 
maturation pond

Anaerobic pond is deeper (2-5)m for anaerobic condition to occur at bottom of pond. 
Facultative ponds are (1-2)m where both anaerobic and aerobic condition occurs. The 
aerobic pond are shallower (0.5-1)m to allow aerobic condition in pond.

Picture source: https://sswm.info/taxonomy/term/3932/waste-stabilization-ponds-
%28wsp%29
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Slide No. 80

Waste stabilization ponds (WSPs or stabilization ponds or waste stabilization lagoons) 
are ponds designed and built for wastewater treatment to reduce the organic content 
and remove pathogens from wastewater. They are man-made depressions confined by 
earthen structures. Wastewater or “influent” enters on one side of the waste stabilization 
pond and exits on the other side as “effluent”, after spending several days in the pond, 
during which treatment processes take place. (Wikipedia)

Waste stabilization ponds consists of 3 types of ponds: anaerobic, facultative and aerobic 
maturation pond

Anaerobic pond is deeper (2-5)m for anaerobic condition to occur at bottom of pond. 
Facultative ponds are (1-2)m where both anaerobic and aerobic condition occurs. The 
aerobic pond are shallower (0.5-1)m to allow aerobic condition in pond.

Picture source: https://sswm.info/taxonomy/term/3932/waste-stabilization-ponds-
%28wsp%29
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Slide No. -81

Waste stabilization ponds (WSPs or stabilization ponds or waste stabilization lagoons) 
are ponds designed and built for wastewater treatment to reduce the organic content 
and remove pathogens from wastewater. They are man-made depressions confined by 
earthen structures. Wastewater or “influent” enters on one side of the waste stabilization 
pond and exits on the other side as “effluent”, after spending several days in the pond, 
during which treatment processes take place. (Wikipedia)

Waste stabilization ponds consists of 3 types of ponds: anaerobic, facultative and aerobic 
maturation pond

Anaerobic pond is deeper (2-5)m for anaerobic condition to occur at bottom of pond. 
Facultative ponds are (1-2)m where both anaerobic and aerobic condition occurs. The 
aerobic pond are shallower (0.5-1)m to allow aerobic condition in pond.

Picture source: https://sswm.info/taxonomy/term/3932/waste-stabilization-ponds-
%28wsp%29
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Slide No. -82

Waste stabilization ponds (WSPs or stabilization ponds or waste stabilization lagoons) 
are ponds designed and built for wastewater treatment to reduce the organic content 
and remove pathogens from wastewater. They are man-made depressions confined by 
earthen structures. Wastewater or “influent” enters on one side of the waste stabilization 
pond and exits on the other side as “effluent”, after spending several days in the pond, 
during which treatment processes take place. (Wikipedia)

Waste stabilization ponds consists of 3 types of ponds: anaerobic, facultative and aerobic 
maturation pond

Anaerobic pond is deeper (2-5)m for anaerobic condition to occur at bottom of pond. 
Facultative ponds are (1-2)m where both anaerobic and aerobic condition occurs. The 
aerobic pond are shallower (0.5-1)m to allow aerobic condition in pond.

Picture source: https://sswm.info/taxonomy/term/3932/waste-stabilization-ponds-
%28wsp%29
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Slide No. 83

Slide No. 84

Ex. Guheswori WWTP

Ex. Guheswori WWTP
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Slide No. 86

Slide No. 85
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Slide No. 87

Slide No. 88

•	 Widely used technologies for Faecal sludge treatment plant
•	 Deep row entrenchment: traditional and simpler technology
•	 Unplanted drying bed: Dewatering of sludge in filter bed
•	 Planted drying bed: Dewatering of sludge in filter bed with the help of plants 
•	 Co-composting: mixing of sludge with municipal waste and composting it together
•	 Settling thickening tanks: helps in solid liquid separation
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Slide No. 89

Slide No. -90
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Slide No. 91

Slide No. -92

The combination of each of these technologies of the different process of the FS 
treatment makes a treatment system or treatment plant.

Ex. the above shown example is a very simple form of FSTP.
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Slide No. -93

Slide No. 94
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Slide No. 95

Slide No. 96

“Reinvent the Toilet Challenge” initiated by the BMGF in 2011,  continues today and 
supports the development and commercialization of products that:
•	 Remove harmful pathogens from human waste and recover valuable resources such 

as energy, clean water, and nutrients
•	 Operate “off the grid” without connections to water and sewers and require minimal 

electricity
•	 Cost less than US$.05 cents per user per day
•	 Promote sustainable and profitable sanitation services and businesses in poor urban 

settings
•	 Can appeal to everyone, in developed as well as developing nations
In addition, there have been other initiatives aimed at developing “transformative 
technologies” –  that can quickly contribute to improving safely managed sanitation.
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Slide No. 97

Slide No. 98

Nano-membrane toilet: Cranfield University
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Slide No. 99

Slide No. 100

Trainer: Have participants open up the Power Point Handouts booklet (the green booklet) 
to the appropriate location and encourage them to take notes during the session.
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Slide No. -1

Slide No. 2

One of the factor affecting Faecal Sludge is location. The literature shows that the 
wet weight of faeces in about 100-200 in high income countries and higher in rural 
part of  low income countries (350). The reason behind this is the fooding habit. 
Higher the comsumption of processed food, lesser is quantity of faeces.
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Slide No. 3

Slide No. 4

Another factor is water usage. The amount of water used by the users and their behav-
ior of using or not using water for anal cleansing also determines the quantity of faecal 
sludge.

The next one is number of users using the system. Higher the number of user higher is 
the volume of faecal sludge they generate.

Infiltration is passing of water from storage to the surrounding soil or vice versa. Mostly 
in dry seasons, the water infiltrates in the soil and the volume is lesser and during rainy 
season when the soil is fully saturated, the water infiltrates inside the storage unit in-
creasing the quantity of faecal sludge.

In general, the lined pits fill up in designed desludging period while unlined pits does not 
fill up sooner



124 Quantification of Feacal Sludge

Slide No. -5

Slide No. 6
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Slide No. 7

Slide No. 8

Show this presentation until all participants complete their task and give you an answer
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Slide No. 9

Slide No. 10

Show the case study first and ask the participants to calculate the volume of FS generation. 
Later show the answer
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Slide No. 11

Slide No. -12
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Slide No. -13

Trainer: Have participants open up the Power Point Handouts booklet (the green booklet) 
to the appropriate location and encourage them to take notes during the session.
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Slide No. 1

Slide No. 2

Ask the participants what things do they consider before buying their house. Get there 
answers. The probable answers are location, its area, cost, etc. Ask them what happens 
if the house is larger for their family or if the cost is higher than they can pay.
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Slide No. 3

Slide No. 4

Note to speakers:
Rational design approach is necessary for FSM. This approach helps to find out suitable 
technological solutions according to local environment. Similarly the social consider
ations should be taken for acceptance by the locality. The rational design can only en-
sure their proper management and sustainability
examples: 

The FSM system can be under designed or over design in lack of proper study. If it is 
underdesign, it cannot function as per the demand and fails to protect public and 
environmental health
In case of over design, the cost and resources used for the establishment of system goes 
to waste as they are not in use
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Slide No. 5

Slide No. 6

In FSM, the rational design approach includes the diagram shown in slide. Prior to selection 
of treatment technologies, reuse options should be considered, quantification and 
characterization of Faecal sludge should be conducted and various other design factors 
should considered. Then the size of the treatment technologies can be designed based on 
the quantification, characterization, selected technologies and design factors.
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Slide No. 7

Slide No. 8
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Slide No. 9

Slide No. 10
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Slide No.11

Slide No. 12
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Slide No. 13

Slide No. 14
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Slide No. 15

Slide No. 16
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Slide No. 17

Slide No.18
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Slide No. 19

Slide No. 20
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Slide No. 21

Slide No. 22
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Slide No. -23

Slide No. 24
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Slide No. 25

Slide No. 26
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Slide No.27

Slide No.28
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Slide No. 29

Slide No. 30
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Slide No. -31

Slide No. 32
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Slide No. 33

Slide No. 34
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Slide No.35

Slide No. 36
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Slide No. 37

Slide No. 38
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Slide No. 39

Slide No. 40
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Slide No. 41

Slide No. 42
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Slide No.43

Slide No. 44
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Slide No. 45

Slide No. 46
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Slide No. -47

Slide No. -48
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Slide No. 49

Slide No. 50
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Slide No. 51

Slide No. 52
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Slide No.53

Slide No. 54
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Slide No. 55

Slide No. 56
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Slide No. 57

Slide No. 58
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Slide No. 59

Slide No. 60
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Slide No. 61

Slide No. 62
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Slide No. 63

Slide No. 64
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Slide No. 65

Slide No. 66
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Slide No. 67

Trainer: Have participants open up the Power Point Handouts booklet (the green 
booklet) to the appropriate location and encourage them to take notes during the 
session.
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Technical Support By:

Environment & Public Health Organization
 110/25 Adarsa Marg, New Baneshwor, G.P.O Box: 4102, Kathmandu, Nepal

Tel: 977-1-5244641; 5244051; 5244992; 5244609, Fax: 977-1-5244376
E-mail: enpho@enpho.org, Website: www.enpho.org
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Technical Support By:

Nagarkot, Bhaktapur
Phone No: +977-1-6680171, +977-1-6680172

E-mail: wash.nwssricdc@gmail.com
https://www.nwssricdc.gov.np

Government of Nepal 

Ministry of Water Supply
National  Water Supply and Sanitation Research, 

Innovation and Capacity Development Center


