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About 
Sanitation Capacity 
Building Platform

National Institute of Urban Affairs (NIUA) is a national nodal institute that works closely with the 

Ministry of Housing and Urban Affairs (MoHUA), Government of India.  The Sanitation Capacity 

Building Platform (SCBP) anchored by NIUA aims to build local capacity for planning, designing 

and implementing non-sewer decentralized sanitation solutions, with specific focus on Faecal 

sludge and septage management (FSSM) and waste water.

SCBP is a partnership of various research organizations and non-profit institutions (CPR, BORDA/

CDD, CEPT, CSTEP, UMC, CSE, CPR, WASHi, iDECK, Dasara, Ecosan Services Foundation, AIILSG). 

The platform works in in partnership with national nodal training institutes working for Atal 

Mission for Rejuvenation and Urban Transformation (AMRUT) and Swachh Bharat Mission (SBM), 

with universities and research organizations and all stakeholders in the urban sanitation space. 

SCBP is supported by a grant from the Bill and Melinda Gates Foundation (BMGF).
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Training on Preparation of Detailed Project 

Report (DPR) for Faecal Sludge and Septage 

Management 

An Advanced Training Module 

AGENDA 

Day 1 
Time Session 

09.30 -10.00 Registration 
10.00 -10.45 Getting to know each other 
10.45 -11.00 Coffee break 
11.00 -11.45 Planning of Integrated Faecal Sludge Management 
11.45 -12.30 Assessment of Initial Situation 
12.30-13.15 Lunch 
13.15-14.00 Faecal Sludge Quantification and Characterization 
14.00-14.45 Methods and Means for Collection and Transport of Faecal Sludge 
14.15-15.00 Coffee break 
15.00-16.00 Group Work - Collection and Transportation 
16.00-16.30 Stakeholders Analysis 

  

Day 2 
Time Session 

10.00-10.45 Faecal Sludge Treatment - 1 
10.45-11.00 Coffee break 
11.00-12.00 Faecal Sludge Treatment - II 
12.00-13.00 FSSM approach with PMC - 3S India / Saraplast India Pvt. Ltd. 
13.00-14.00 Lunch 
14.00-15.15 Designing of FSTP Components 
15.15-15.30 Coffee break 
15.30-16.30 Designing of FSTP Components (continue) 
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Day 3 
Time Session 

09.00 -13.00 Site Visit - 

 
a) DTS & CW, COEP, Pune 
b) STP Sludge Management, Facility at Mhatre Bridge, Pune 
b) Anaerobic digestor, Hotel Waste SWM Facility, Swargate, Pune 

13.00 -14.00 Lunch 
14:00 -15:00 Financial aspects in FSSM 
15.00 -15.15 Coffee break 
15.15 -16.00 Closing Session and Distribution of Certificates 

 

 

 



 

 ESF|Training on Preparation of FSSM DPR| May 30th- June 1st, 2018 7 

1 Module 

1.1 Assessment of Initial Situation 

 

 

The main goal of the assessment of initial situation are to set the scene, understand 
the context, get to know the stakeholders and provide enough information to start 
elaborating the FSM scenarios.  
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Elaborating faecal sludge management scenario through the data collection step by 
step during exploratory investigations, preliminary studies and feasibility study.  

Existing service chain – types of latrines, formal or informal sludge emptying sector, 
organisation of the systems and links between the stakeholders 

Enabling environment – government support, the legal and regulatory framework, 
institutional arrangements, skills and capacity, financial arrangements, socio-cultural 
acceptance. 

1.1.1 Tools and methods for data collection 

 

Collecting good quality, useful data is often not an easy process, especially in 
contexts where data is scarce, not collected or analyzed properly, hidden or 
manipulated for political or personal reasons.  
 
Different tools and methods for data collection for the assessment of initial situation, 
a) Literature review, b) Household level surveys, c) Semi Structured Interviews, d) 
Qualitative field observations, e) Mapping, f) Laboratory analyses 
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Literature review consists of searching for data that already exists. Two types of 
literature are grey literature i.e. reports and maps and white literature i.e. 
publications. The main sources of information are government agencies as well 
as non-governmental agencies and international organisations. 
  

 

Semi-structured interviews are one way to structure discussions aimed at 
collecting information. Those are conducted with a fairly open framework 
which allows for focussed two-way communication. Interview guide for FSSM 
stakeholders Link 
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Household level surveys are a way of collecting information systematically, so 
that data collected from different sources can be easily compared and 
analysed quantitively e.g. Using statistics.  In FSM, data is collected to assess 
the practices, perceptions and sanitation status. It allows the quantification 
and characterisation of the FS to be treated.  Household level survey is very 
important in the case of scheduled desludging management.   
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Key Features:  

Citywide digital data collection tool, providing enabling environment for 
spatial analysis, quick and ease in survey, minimizing human error, “real time” 
monitoring of survey activity, survey at scale. For more information, Link 
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Mapping is essential for a clear and extensive analysis of the existing situation, 
when is comes to understanding the city structure and identifying the 
treatment sites. It is easier with the democratisation of satellite images and 
geographical information system (GIS).  

 

Qualitative field observations are a powerful to expose the all the stakeholders 
to reality, to understand the reality better, to cross-check the available 
information by observing and discussing with people and to built trust on-site 
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with the main stakeholders. It includes, field visits, transect walks, one-to-one 
semi-structed interviews and focus groups with community members.  

 

It is necessary to carry out the sampling campaigns and analyses to 
characterise the faecal sludge on site specific basis. Sludge characteristics 
vary significantly between and even within the cities.  

1.1.2 Data to be collected and Selection of treatment sites 
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Information required, 

 Sanitation stakeholders and their roles 

 Collection/transport/treatment/disposal facilities: sewered or non-sewered 

areas, emptying services, emptying modes, disposal sites, tariffs, solid waste 

management, enduses and resource recovery initiatives 

 Analysis of institutional framework 

 Analysis of the legal and regulatory framework 
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 Financial analysis of the existing situation i.e. the financial flows between the 

existing FSM stakeholders. 
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Climate is the key factor for the selection of treatment options, i.e. the amount of rain 

and its distribution over time. It affects a FSTP in two ways, 

 Directly, as it affects sludge dewatering 

 Indirectly, as it affects the filling rate of latrines, the emptying frequency and 

the quantity and characteristics of sludge to be treated in the FSTP.  

 

It is crucial to understand how a city is organised and around which features. Factors 

like population density, socio-economic stratification, types of housing, topography, 
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accessibility, traffic, the presence of existing sewer lines, and the quality of service 

provision often influence the sludge emptying patterns. These also have an influence 

on the selection of locations for treatment sites and transfer stations.  

 

 

FS treatment can be optimised through levels of decentralisation, as most of FSTPs are 

made up of relatively low-cost and modular treatment technologies. The selection of 
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sites could be a better match for the logistics of collection and for transport 

companies and could lead to lower prices for emptying services. 

1.2 Integrated Faecal Sludge Management 

 

 

Examples of failed projects: 

1. A FSTP constructed 15km from the city centre. No sludge was received as the 

collection and transport of sludge became expensive and as levied on the 

households. 
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2. Lack of O&M led to total breakdown of FSTP. Lack of definition of roles and 

responsibilities. Instead of taking simple actions, stakeholders allowed the 

situation to deteriorate. 

3. A co composting facility closed because no financial analysis was carried out 

beforehand. O&M cost of the facility and the market demand for the compost 

and sale of the compost could not balance. 

4. Large donors did not coordinate among their projects, leading to patch work 

action instead of a sound city wide sanitation plan. 
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1.2.1 Steps for city-wide FSM planning 
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Exploratory study: First contact with the field. Main objectives: Identify FSM 
stakeholders, get and overview of the situation and identify facilitators. 

Pre-feasibility study: The preliminary studies consist of a detailed assessment of 
local context. 

Feasibility study: The feasibility study consists of an in depth analysis of the 
situation, leading to system scenarios. At the end of the feasibility study, the 
results are discussed with the different stakeholders and formally validated. 
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Detailed project development: This phase aims to define in practice the 
modalities of implementation of the validated scenario. It ends with a 
workshop that presents and validates these modalities. 

Implementation: This is the implementation phase, ending up with the official 
delivery of a working system. 

Monitoring and evaluation: The system is monitored to ensure its sustainability. 
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1.3 Quantification and Characterization of Faecal Sludge 

 

The quantities of FS generated and the typical FS characteristics are difficult to 

determine due the variety of onsite sanitation technologies in use, such as pit latrines, 

public ablution blocks, septic tanks, aqua privies, and dry toilets. The quantity and 

characteristics of FS also depends on the design and construction of the sanitation 

technology, how the technology is used, how the FS is collected, and the frequency 

of collection. 
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1.3.1 Quantification of Faecal Sludge 

 

Deriving accurate estimates for the volume of FS produced is essential for the proper 

sizing of infrastructure required for collection and transport networks, discharge sites, 

treatment plants, and enduse or disposal options. 
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1.3.2 Characterisation of Faecal Sludge 
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The filling rate and storage duration depends on the type of technology, 
quality of construction, toilet usage, and inflow and infiltration. The length of 
time that FS is stored in onsite containment systems before being collected and 
transported will greatly affect the characteristics due to the digestion of 
organic matter that occurs during storage 
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The concentration and volume of FS is also greatly influenced by inflow and 
infiltration of leachate into the environment from the system and / or ground 
water into the system. The filling rate of systems will be slower if there is more 
leaching, resulting in a thicker FS.  

The permeability of containment systems is influenced by whether they are 
unlined, partially lined, completely lined, connected to drain fields or soak pits, 
and the quality of construction. If systems are permeable, the amount of inflow 
and infiltration will be influenced by the type of soil and the groundwater level. 

Climate has a direct influence on FS characteristics, mainly due to temperature 
and moisture. Tropical countries may have one season of heavy rainfall, 
referred to as the wet season, while others have a bi-modal rainfall and/or dry 
season. Temperatures may be at their lowest during the wet season and at 
their highest during the dry season. Frequently the highest demand on 
collection and transport services occurs during the rainy season, as heavy 
rainfalls result in overflowing and flooding of onsite systems. Rates of biological 
degradation are also temperature dependent, and rates increase with 
warmer temperatures. 
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The FS collection method also influences its characteristics. FS at the bottom of 
containment systems that is too thick to pump will only be collected if it is 
manually emptied with shovels, or if water is added to decrease the viscosity 
and enable pumping. 
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1.4 Methods and Means for Collection and Transport of Faecal 
Sludge 

 

1.4.1 Roles and Responsibilities of Stakeholders in Faecal Sludge Collection & 
Transport 
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When emptying the FS from onsite systems, a number of tasks are performed in 
accomplishing the job. 

 interact with customers prior to removing FS to arrange logistics and 
inform them of procedures; 

 share the standardised fee or negotiate one, depending on the business 
model; 

 locate onsite sanitation systems that are to have sludge removed; 
 determine the accessibility of the system once it is located; 
 open the system to facilitate the process; 
 collect the FS; 
 evaluate the condition of the system post-collection; 
 close and secure the system once the FS removal has been completed; 
 clean up after the process is completed; and 
 perform the final inspection and report any issues with the system to the 

customers after the service is completed. 
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1.4.2 Types of Collection & Transportation Techniques 

 

FS can be removed from septic tanks or latrines through the use of manual and 
mechanised techniques that may rely upon hand tools, vacuum trucks, 
pumping systems, or mechanical augers. The specific method utilised will be 
based on the type of onsite system, accessibility of the site, the type of 
equipment owned by the service provider, and the level of expertise. In India, 
we have Manual scavenging Act, 2013 as it restricts the manual handling of 
faecal sludge or septage by the person engaged or employed for the 
cleaning task.  

Awareness of the properties of FS is necessary in order to understand the 
challenges faced in its collection and transport. These properties are primarily 
influenced by water content, sludge age, the presence of non-biodegradable 
material, and organic material. 
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Manual sludge collection falls into two general categories, namely ‘cartridge 
containment’ and ‘direct lift’. Cartridge containment and direct lift methods 
can be practiced safely when operators perform their tasks with the proper 
equipment following appropriate procedures. 

 

Sludge Gulper was developed in 2007 by the London School of Hygiene and 
Tropical Medicine (LSHTM). It is a low-cost manually driven positive 
displacement pump that operates along the same principles as that of direct-
action water pumps. The Gulper has a simple design and can be built using 
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locally available materials and fabrication techniques generally common in 
low-income countries. It consists of a PVC riser pipe containing two stainless 
steel ‘non-return’ butterfly valves. One valve, the ‘foot’ valve, is fixed in place 
at the bottom of the riser pipe and a second valve, the ‘plunger’ valve, is 
connected to a T-handle and puller rod assembly. As the handle is moved up 
and down, the two valves open and close in series and sludge is lifted up the 
riser pipe to exit the pump via a downward angled spout. A strainer is fitted to 
the bottom of the riser pipe to prevent non-biodegradable material from 
entering and blocking the pump. 

Manually operated diaphragm pumps are simple low-cost pumps capable of 
extracting low viscosity FS that contains little non-biodegradable materials. 
They typically consist of a rigid, disc shaped body clamped to a flexible rubber 
membrane called a diaphragm. An airtight seal between the diaphragm and 
the disc forms a cavity. To operate the pump, the diaphragm is alternately 
pushed and pulled causing it to deform into concave and convex shapes in 
the same way a rubber plunger is used to unblock a toilet. A strainer and non-
returning foot valve fitted to the end of the inlet pipe prevents non-
biodegradable material from entering the pump and stops backflow of sludge 
during operation respectively. 

Nibbler was developed by the LSHTM. It is capable of collecting medium 
viscosity sludge using a continuous roller chain loop enclosed in a PVC pipe. 
The pipe can be inserted into the access hole of a containment structure or a 
pit latrine without the need to break any part of the structure. The chain is 
driven by manually rotating a double crank and sprocket located at the top 
of the pipe. Semi-circular metal discs loosely and horizontally attached to the 
chain at regular intervals scoop out the waste from the bottom of the pit and 
displace it to the top. Once at the top of the pipe, sludge is scrapped off the 
discs and into a Y-shaped connector, which guides the sludge into the 
container being used for onward transport. A vertical plate spanning the 
length of the pipe divides the downward and upward travel directions of the 
chain and discs. 

Manual Pit Emptying Technology (MAPET) was developed and trialled in 
Tanzania (2012) which is a human-powered vacuum system for the collection 
and short-distance transport of sludge. MAPET is both the earliest and the most 
technically advanced equipment and manually driven mechanical collection 
system. It has two separate components, a pump and a 200 litres vacuum tank, 
each mounted on a dedicated pushcart. MAPET is able to pump sludge from 
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a depth of 3 metres at a rate of 10 to 40 L/min depending on the depth and 
viscosity of the sludge.  

 

 

Pit screw augers (SAS) are based on the Archimedean screw design. Motorised 
SAS are currently under development with prototypes mimicking certain 
aspects of commercial motorised soil augers. They consist of an auger placed 
inside a plastic riser pipe and protruding by approximately 5 to 15 cm from the 
bottom end of the pipe. An electric motor is mounted on top of the riser pipe 
where it connects to the auger. To operate, the riser pipe is placed in the FS 
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and as the auger turns, FS is picked up by cutting blades at the bottom of the 
auger and lifted up the riser pipe along the auger flights. A downward angled 
spout at the top of the riser pipe allows material to be discharged into a 
collection container. Weighing between 20 and 40 kg, motorised SASs can be 
operated by one person. Flow rates are estimated to vary between 40 to 50 
L/min and it may be suitable for pumping high viscosity FS and semi-solids. 
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Vacuum pumps are sized based on lift elevation, pumping distance, volume 
of sludge to be removed, and volume of the tank. When designing collection 
and transport systems, local manufacturers should be consulted in order to 
determine what equipment is available. Product specifications must be 
checked to verify that the proposed truck is adequate for the need. 
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 ESF|Training on Preparation of FSSM DPR| May 30th- June 1st, 2018 48 

 

 

 

 

 

 

 



 

 ESF|Training on Preparation of FSSM DPR| May 30th- June 1st, 2018 49 

 

 

 

 

 

 

 



 

 ESF|Training on Preparation of FSSM DPR| May 30th- June 1st, 2018 50 
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1.4.3 Transfer Station 
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Permanent storage tanks are constructed as vault-like concrete structures, these tanks 

are designed to provide storage capacity for FS over a short period of time without 

capacity for treatment. An example of such tank is the underground holding tank 

(UHT) in Ghana with capacities of approximately 23 m3, the UHTs were designed to 

provide access to pan latrine collectors (primary transport) and vacuum trucks 

(secondary transport). However, the natural solid-liquid separation and 

siltation that takes place when FS is stored over relatively long periods soon became 

an operational issue for local authorities. As a result, many UHTs fell into disuse as de-

silting became a prohibitively costly and time-consuming process. 
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Modular transfer station has been developed using portable containers to replace the 

concrete vault. These come in various sizes such as: 

 small sized (e.g. 200-litre metal drums, McBride, 2012); 

 medium-sized (e.g. Intermediate Bulk Containers (IBCs) made of plastic liner 

and metallic frame, 500 – 3,000 litres); 

 large-sized (e.g. customised metallic tanks or skips, >2,000 m3 (Macleod, 2005; 

Strauss and Montangero, 2002) 
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Network-connected station provide direct or indirect access to the sewerage 

network, if one exists, for the secondary transport of FS and/or its liquid effluent. Utilities 

and asset owners rightfully discourage the use of manholes for sludge disposal as it 

can lead to increased blockages in the network due to the low water content of the 

FS and also high BOD loading at the wastewater treatment plant. However, illegal 

dumping into the network is not uncommon generally due to a lack of alternative 

facilities and the ease of access. 

 

Multi-functional permanent tank in addition to providing storage capacity, it can also 

accept fresh FS from a public toilet, and/or provide partial sludge treatment. This latter 

design feature could include processes such as dewatering (settling tanks, drying 

beds, geotubes - ERE Consulting Group and Indah Water Konsortium, 2012) or 

anaerobic digestion (e.g. septic tanks, anaerobic baffled reactors, biogas digesters). 

The main advantage of stations providing both access to fresh FS and treatment 

capacity is easier siting due to acceptance by community and a reduction in 

secondary transport fees due to dewatering. Furthermore, treatment by-products 

(e.g. liquid effluent or biogas) could be used if further treatment is provided. 
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Mobile transfer stations consist of easily transportable containers providing temporary 

storage capacity at any point near the structure being emptied - essentially a tank 

fitted on a wheeled chassis. Examples of such transfer stations include motorised 

collection vehicles, or tanker trailers pulled via a truck or tractor. 

The stations are sited in any area where multiple trips by small-scale transport 

equipment are required. The main advantage of these stations is that they sidestep 

the complex and often lengthy procedures required for siting fixed stations in high-

density settlements. They can also double as secondary transport containers once full 

as they can be easily driven or towed to the final disposal site. 

If towed, the motorised vehicle towing the container is capable of performing other 

related or unrelated duties thus allowing for cost savings and potential for increased 

revenue. Such systems have reportedly been used in places such as Maseru, Lesotho 

(Strauss and Montangero, 2002). 
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Optimising coverage 

The coverage of transfer stations needs to be sufficient to meet the demand 

generated by sludge collection using small-scale equipment, while at the same time 

minimising the overall cost of primary transport. In order to determine the appropriate 

coverage of transfer stations, their sizing, and their proximity to one another, the cost 

of primary and secondary transport methods being used need to be taken into 

account. The provisional use of mobile stations may assist in optimising coverage by 

allowing the evaluation of the suitability of potential locations over a period of time 

without committing to the construction of a fixed station. 

Land availability 

The process of finding suitable land space and obtaining the relevant permission for 

transfer stations can be difficult and time consuming. This can sometimes involve 

lengthy negotiations with multiple governmental agencies and land owners, 

particularly when siting within informal settlements. Due to their non-permanent 

nature, mobile stations could potentially mitigate such challenges, or alternatively 

consideration could be given for the use of modular transfer stations with small 

footprints. However, it should be noted that without adequate legal assurances, 

service providers could be required to remove such stations by dissatisfied 

landowners. 
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Acceptance 

It is not uncommon for communities to reject the siting of a transfer station in close 

proximity to their homes. This so-called ‘Not-In-My-Back-Yard’(NIMBY) effect can be 

challenging in densely populated informal settlements where there is little, if any, open 

land. Early involvement of the communities in the siting process may therefore be 

necessary. Offering incentives such as combining transfer stations with other facilities 

like communal toilets and showers may help increase the level of acceptance. 

Access 

Depending on the type, access to a transfer station by primary and secondary 

transport vehicles or trunk sewers is necessary for proper operation. For instance, while 

siting a transfer station in the middle of a densely populated informal settlement would 

reduce the primary transport travel distance, it might not be accessible to larger 

vehicles used in secondary transport. It is thus necessary to ensure transfer stations are 

sited on roads large enough for access by secondary transport vehicles. 

 

1.4.4 Occupational Health and Safety 
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1.5 Stakeholders Analysis 

 

 

 

1.5.1 Stakeholders Analysis 
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Main interest: Consultation with stakeholders should be carried out in order to 

determine how each interest can be taken into account in the future FS systems. 

Strength: Establish what the process leader can count on. 

Weakness: Establish where information, empowerment and capacity building is 

needed. 

Opportunities/threats: Characterise the potential positive (negative) perspective of 

the project. 
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Relationship between stakeholders: Hierarchy, friendship, competition or professional 

link. Good, bad can decide which working groups can be built. 

Impacts: Type of impact of the project on the stakeholder determines the measure 

needed to maximise positive impact and mitigate negative impact. 

Involvement needs: The action required, results mainly from identified interest, 

weakness and potential. 

 

Influence: is the power that stakeholders have on the project i.e. control which 

decisions are made facilitate their implementation or effect the project negatively. 

Interest: characterises stakeholders whose needs, constraints and problems are a 

priority in the strategy e.g. sludge service providers, end users, households and 

sanitation authorities.  
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1.5.2 Stakeholders Engagement 

 

Information: Objective is to enable the stakeholders to understand the situation, the 

different options and their implications. This is one-way flow of communication. 

Consultation: Objective is to have stakeholders’ feedback on the situation, options, 

scenarios and / or decisions. 

Collaboration: Objective is to work as a partner with the stakeholder on various 

aspects such as creating scenarios and identification of preferred solution. 

Empowerment / Delegation: Objective is to build capacities of the stakeholders so 

that they can make informed decision, take responsibility of final decision making, 

and assume their roles and responsibilities in the FSM system. 
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Licences: Issued by authorities for services throughout the whole supply chain. Licence 

document should contain list of requirements, activities allowed and validity of the 

licence. 
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Contracts: Contracts can be signed between the stakeholders involved in the FSM 

supply chain for specific activities or services. (1) contracts linking a service provider 

to its customers (2) contracts linking two operators undertaking different activities in 

the supply chain (3) contracts between one operator and the authorities. 

Partnership agreements: Agreements can be signed between two stakeholders to 

provide a collaborative framework for the institutional or technical management of 

any component of FS supply chain. Public private partnership where stakeholders 

from the public and the private sector collaborate to provide services to the 

population. 
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1.6 Faecal Sludge Treatment – I 

 

 

 

1.6.1 Faecal Sludge Treatment Mechanisms 
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0.3 m/s ensures self-cleansing velocity in the channel leading to the screens. 

1.0 m/s ensures that the solid waste is not pulled through the bars due to strength of 

flow. 

 

Gravity is probably the most commonly employed method of liquid – solid separation 

in FSM. It can achieve the separation of suspended particles and unbound water. 

Particles that are heavier than water settle out under quiescent conditions at rates 

based on size of particles, suspended solids concentration, 
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and flocculation.  

The four types of settling mechanisms include discrete particle, flocculent, hindered, 

and compression. Discrete particle settling occurs in lower concentration waste 

streams when particles settle out individually without reacting with other particles. 

Flocculent settling occurs when particles join together and merge, increasing their 

mass and settling velocity. This is important for smaller particles that are held together 

through Van der Waals force, resulting in increased settling velocities. Hindered 

settling occurs in highly concentrated waste streams, where the particles settle out 

together as a ‘blanket’. Compression occurs at the bottom of a settling tank when 

the sludge blanket is ‘squeezed’ by the weight of the solids from above, removing 

more liquid. 

 

Filtration is also a commonly applied mechanism for liquid – solids separation in FSM. 

Several filtration media (e.g. membrane, granular) and types (e.g. slow, rapid, gravity 

driven or pressurized) are applied to water, wastewater and treated sludge (biosolids) 

processing.  

In FSM the most common types are unplanted and planted drying beds. These 

processes use filter media to trap solids on the surface of the filter bed, while the liquid 

percolates through the filter bed and is collected in a drain or evaporates from the 

solids. In filter drying beds, slow filtration is occurring with filtration rates of 0.1-0.4 m/h, 
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which requires less operations and maintenance than faster rates. The parameters 

that have the greatest impact on slow filtration efficiency are the characteristics of 

the influent, the type of filtration media, and the filter loading rate 

In addition to physical mechanisms, chemical and biological processes also occur 

within the filter. Chemical processes include attraction processes that result in 

flocculation or adhesion to filter surfaces. Biological growth happens throughout the 

filter, but tends to be more intense near the surface, depending on the presence of 

oxygen, carbon sources and nutrient availability. This can also result in biological 

removal of nutrients and BOD occurring within the filter. 

 

Evaporation occurs when water is released into the air as a vapour, and transpiration 

is the process by which plants release water vapour to the air as a part of their 

metabolic processes. Evapotranspiration is the combination of these two 

mechanisms. In addition to filtration, dewatering in drying beds is also occurring 

through evaporation, and with planted drying beds through evapotranspiration. For 

both mechanisms to occur, the surrounding environment needs to have an 

evaporative demand, which means that the air is not saturated. 

The energy required for evaporation to occur is provided by solar energy (with losses 

due to convection). Thus, evaporation is strongly influenced by climate, and the 

available heat and moisture content of air are especially important. The surface from 
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where the evaporation is occurring can also influence the evaporation rate (e.g. free-

standing water versus water in sludge) (Musy and Higy, 2004). Important parameters 

are depth and total area of the drying bed. The larger the total mass of an object, 

the more energy that can be stored, increasing the heat requirement for evaporation. 

Wind speed also has an effect on the rate of evaporation, as it increases the 

replacement of saturated air with dry air. 

 

Heat drying is used to evaporate and dewater wastewater sludge (biosolids) beyond 

what can be achieved with other more passive, or conventional methods. Currently, 

heat drying is applied more for wastewater sludge processing than for FS, but this 

technology should be transferable, and further information can be obtained from 

manufacturers and pilot studies. 

Heat drying achieves both weight and volume reduction, as water is lost in the form 

of vapour. The temperature of the sludge is increased through energy transferred from 

an external heat source, which allows the evaporation of free water at the sludge 

surface, at a rate that depends on the ambient air temperature, humidity, flow and 

pressure, and the exposed sludge surface. 

It also called as Specific Heat Capacity. Measured in kJ/kg/0C 

Specific Heat Capacity of Water at 250C is 4.18 kJ/kg/0C 

For wastewater sludge it is reported to be 1.95 kJ/kg/0C 
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This is important in order to reduce the oxygen demand, produce stable and 

predictable characteristics, reduce odours, and allow for easy storage and 

manipulation. ‘Stabilised’ organic matter does not have an exact agreed upon 

scientific definition, but in general refers to resistance to further biodegradation.  

Stabilised sludge consists of particles like cellulose, lignin, inorganic matter, and 

cellular matter of microorganisms that consumed readily degradable organics, 

whereas unstabilised sludge contains easily degradable compounds such as 

carbohydrates, proteins, and sugars. Volatile solids are used as a measure for 

stabilisation, as they are considered to be composed of readily degradable organic 

matter. 
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During the first phase, bacteria are growing rapidly while consuming readily 

degradable compounds (e.g. sugar, starch, protein). During this period, the 

temperature is also increasing due to the rapid rate of growth (due to exothermic 

catabolic reactions), which is faster than the rate at which heat can escape. In the 

second phase, thermophilic temperatures of 50-75°C are achieved and thermophilic 

bacteria become active, further decomposing the organic matter. During this phase 

pathogen reduction and inactivation of plant seeds (e.g. weeds) occurs as a result of 
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the high temperatures. In the third phase, stabilisation is being reached as the last of 

the readily degradable substrates are depleted, bacterial activity slows down, and 

the temperature lowers. 

 

Anaerobic digestion is a complex process characterised by hydrolysis, fermentation, 

acidogenesis, acetogenesis and methanogenesis. Hydolysis is an enzymatic process 

through which particulate matter and more complex organic compounds are 

degraded and become more bioavailable. At the same time, proteins, lipids, and 

polysaccharides are converted into amino acids, fatty acids, and monosaccharides. 

During fermentation (or acidogenesis) acidogenic microorganisms further degrade 

amino acids, sugars, and fatty acids to methogenic substrates (e.g. H2, CO2, formate, 

methanol, methylamines, and acetate). Organic molecules are used as both electron 

donors and accepters. Therefore, methanogen archea can be characterised as 

chemoorganotrophs (Figure 3.7). During methanogenesis, one group of archea split 

acetate into methane and carbon dioxide, while another group produces methane 

through the use of hydrogen and carbon dioxide. Methanogenesis occurs more 

readily at mesophilic (30- 38°C) and thermophilic (49-57°C) temperatures. 
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Chemicals can be mixed with FS to improve the performance of other physical 

mechanisms (e.g. addition of a cationic polymer to increase the flocculation and the 

settling efficiency), or to inactivate pathogens and stabilise FS. The addition of 

chemicals can represent a significant increase in the overall cost of treatment, and 

the benefits therefore need to be carefully weighed. 
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Colloidal particles that are not removed through gravity settling tend to be negatively 

charged, making them stable in suspension. In coagulation and flocculation additives 

are added that destabilise particles, allowing them to come in contact with each 

other, form larger flocs and settle, thereby achieving enhanced sedimentation. These 

additives are chosen based on the hydrophobic or hydrophilic characteristics of the 

particles, together with their surface charge. 
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Coagulation and flocculation are achieved by adding polymers that form a bridge 

between particles, or by adding potential determining ions (strong acid or base) that 

reduce the total surface charge.  

1.6.2 Design of Faecal Sludge Treatment Plant 
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1.7 Faecal Sludge Treatment – II 
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Deep row entrenchment consists of digging deep trenches, filling them with sludge 

and covering them with soil. Trees are then planted on top, which benefit from the 

organic matter and nutrients that are slowly released from the FS. In areas where there 

is adequate land available, deep row entrenchment can present a solution that is 

simple, low cost, has limited O&M issues and produces no visible or olfactory 

nuisances. Benefits are also gained from the increased production of trees. However, 

the availability of land is a major constraint with deep row entrenchment, as is the 

distance/depth to clean groundwater bodies. 

 



 

Ecosan Services Foundation|Training on IWSM| November 23rd-25th, 201780 
 

During anaerobic digestion, organic matter is converted into biogas and the 

remaining sludge is referred to as slurry or digestate. Biogas is a mixture of mainly 

methane and carbon dioxide and the digestate is relatively biologically stable and 

can be used as a soil conditioner. 

Anaerobic digestion treats organic waste in airtight chambers to ensure anaerobic 

conditions. Anaerobic digestion has been widely applied in centralised wastewater 

treatment facilities for the digestion of primary sludge and waste activated sludge, 

typically with plug flow (PFR) or continuously stirred reactors (CSTRs). Anaerobic 

treatment technologies also include up-flow anaerobic sludge blanket (UASB) 

reactors, anaerobic baffled reactors (ABRs) and anaerobic filters. Anaerobic 

treatment is also well known and developed for industrial wastes and highly loaded 

wastewater treatment plants 
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This technology dries the FS as it is squeezed outwards on the surface of a cylinder 

rotating around its horizontal axis, due to the centrifugal force. The flocculated sludge 

is injected into the middle of this cylinder, and the particles are pushed outward 

against the surface. An Archimedean screw transports the released liquid to the side 

where the sludge entered, while another transport the sludge to the other end. The 

main disadvantage of the centrifuge is the high energy requirements. 

 



 

Ecosan Services Foundation|Training on IWSM| November 23rd-25th, 201783 
 

 
A screw press consists of a rotational screw placed in a perforated cylinder. The sludge 

is loaded at one end, it is pressurised due to a diminishing distance between the screw 

and the cylinder, and the liquid that is squeezed out is removed through the pores in 

the cylinder. The dewatered sludge is discharged at the other end. Screw presses 

provide dewatering at relatively low equipment and operational costs, and minimal 

maintenance skills are required. However, the dewatering is comparatively lower than 

other mechanical dewatering technologies. 
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Belt filter press: This allows the water to be squeezed out of the sludge as it is 

compressed between two belts. The main disadvantages of a belt filter press 

compared to other mechanical dewatering techniques are the need for skilled 

maintenance and the difficulty in controlling odours. The system consists of: 

 a gravity drainage zone where the flocculated sludge is deposited and 

conveyed on a porous and mobile belt; 

 a compression zone where a second belt is applied on the upper layer of the 

sludge, and compresses it to a pressure that can reach 7 bars; and 

 a zone where the belts are separated and the dewatered sludge is released. 

 

 
 

This system consists of porous vertical frames fixed in two walls that are positioned in 

front one of the other to create a chamber. This is a batch process in which the sludge 

is filled into the chamber at high pressure (up to 15 bars resulting in the leachate being 

released through the porous frames and the dewatered sludge being released 

through the opening of the lower wall). 
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1.8 Designing of Faecal Sludge Treatment Plant (FSTP) 
Components 

 

 

 

1.8.1 Settling-Thickening Tanks 
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SVI less than 100 ml/g SS achieves good solids-liquid separation in settling and 

thickening tanks.  

Settling happened rapidly in first 30 min and then thickening can continue for up to 

100 minutes. 

 

Scum zone= 0.4 m (with one week loading, one week compaction and cleaning) 0.8 

(with four weeks loading, four weeks of compaction and cleaning) 
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1.8.2 Anaerobic Digester 
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1.8.3 Unplanted Drying Beds 

 

 

Poor conditions entail high humidity, low temperature, long periods of rainfall, and/or 

a large proportion of fresh FS. Optimal conditions comprise a low humidity, high 

temperature, a low amount of precipitation, and stabilised sludge. 
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A SLR of 300 kg TS/m2/year to be effective for dewatering thickened FS with 60 g TS/L, 

while about 150 kg TS/m2/year was estimated to be an effective rate for a FS with 5 g 

TS/L in the same climatic conditions. 

For any particular sludge dried under the same weather conditions, found that an 

increase in the sludge layer of only 10 cm prolonged the necessary drying time by 50 

to 100%.  

If a layer of 20 cm is applied with a water content of 90%, the initial height before the 

water is drained-off will be much greater than 20 cm. 
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1.9 Financial Aspects of Faecal Sludge and Septage Management 

 

 

1.9.1 Financial Aspects 
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1.9.2 Financial Flow Models 

 

PROS 

 Households are free to choose the most competitive price on offer for 

emptying; 

 Timing of emptying is flexible and can be done when financially feasible 

 The household is not committed to a fixed sanitation tax 

CONS 
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 The utility’s operating expenses must be covered by the discharge fee 

 

PROS 

 A single operator is able to optimise the business model and improve efficiency; 

 Less potential for illegal discharge as the single entity will discharge at the self-

run treatment works 

CONS 

 High fees may be passed onto the household 
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PROS 

 Low-income households’ that are not connected to the sewer may have lower 

C&T costs from cross subsidies; 

 C&T operators may benefit from lower discharge fees 

 Collection and coverage increases 

CONS 

 C&T businesses may avoid discharge fees by discharge illegally 

 

 
PROS 

 Industry regulation and legitimisation through licensing 

 Improvement in health and safety conditions; 

 Unlimited discharges minimise risk of illegal dumping 

CONS 

 The management of too many aspects of the service chain by one entity could 

prove difficult for a new business or NGO 
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PROS 

 Emptying fees for households may be reduced; 

 Households that are difficult to access, or located far from the treatment plant, 

may become attractive to C&T operators because of incentives 

CONS 

 Incentives must be corruption proof (e.g. not given for diluted sludge etc.) 

 FSTP operator requires significant budget support to function budget support 

to function 
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2 Further Readings 
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Swiss Federal Institute of Aquatic Science (EAWAG), Department of Water and 

Sanitation in Developing Countries (SANDEC) URL 

III. USEPA: Handbook on Septage Treatment and Disposal 

IV. Ministry of Housing and Urban Affairs, Government of India: National Policy on 

Faecal Sludge and Septage Management (FSSM) (2017) URL  

V. ROSS, I. et al, (2016): Faecal sludge management tools – data collection 

instruments. Washington D.C., World Bank Group URL 

VI. Urban Management Centre: Standard Operating Procedure (SOP) for Faecal 
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VII. SMM, Urban Development Department (February, 2016): Guidelines for 
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VIII. SMM, Urban Development Department (2016): Guidebook for Urban Local 

Bodies to implement Septage Management Plan, Government of Maharashtra 
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What is SCBP
Sanitation Capacity Building Platform (SCBP) is an initiative of the National 

Institute of Urban Affairs(NIUA) for addressing urban sanitation challenges 

in India. The 3 year programme(starting 2016) is supported by a Gates 

Foundation grant. It is aimed at promoting decentralised urban sanitation 

solutions for septage and waste water management.

The Platform is an organic and growing collaboration of universities, training 

centres, resource centres, non-governmental organizations, consultants 

and experts. The Platform currently has on board CEPT University, CDD 

Society and BORDA, ASCI, AIILSG, UMC, ESF, CSE, WaterAid, CPR, iDECK, 

CSTEP and WASHi. The Platform works in close collaboration with the 

National Faecal Sludge and Septage Management Alliance(NFSSMA).

What we do
The Platform lends support to the Ministry of Housing and Urban 

Affairs (MoHUA), Government of India, by focussing on urban 

sanitation and supporting states and cities to move beyond the 

open defecation free (ODF) status by addressing safe disposal and 

treatment of faecal sludge and septage.

The Platform supports National Urban Sanitation Missions, States 

and Towns, by developing and sourcing the best Capacity Building, 

Policy Guidance, Technological, Institutional, Financial and 

Behaviour Change advise in favour of decentralised sanitation 

solutions. 

How does the Platform work 
NIUA initiates and facilitates engagement of the SCBP 

Platform Partners at the State government level, for 

advocating and awareness generation for Faecal Sludge 

and Septage Management(FSSM). Followed by on demand 

support for capacity building and implementation of 

decentralised sanitation solutions at state and city level. 

SCBP promotes a four-module based Capacity Building 

support.

Goal
To build the capacity 

of cities and other 

stakeholders working 

in urban sanitation 

to ensure improved 

delivery of sanitation 

services through 

decentralized 

approaches

Thematic Areas

Awareness and Advocacy 

Policy Advise 

Technical Support

Developing Training 

Content and Modules

Delivering Trainings 

Knowledge Building 

through Research and 

Learning events

Publications
and Reports



Why Decentralised Sanitation Solutions
Given that 49% of the urban population in India relies on on-site 

sanitation, such as septic tanks and pits, decentralized sanitation 

options, such as Faecal Sludge and Septage Management (FSSM) 

and Decentralized Wastewater Treatment Systems (DEWATS) 

are critical for achieving the goals for urban sanitation under 

various national missions. Decentralized sanitation options are 

scientifically proven solutions to complement centralized systems, 

serving the underserved, particularly in peri-urban areas and 

informal settlements.

FSSM is the collection and transportation of faecal sludge from 

the containment system, treatment of the sludge at a designated 

site, followed by safe disposal or reuse of the treated sludge. 

DEWATS uses sewers to convey domestic wastewater from a 

neighbourhood or local catchment to a small, local treatment 

plant where it is treated through natural processes without any 

requirement for external energy to operate the system.

Target Audience 
All stakeholders ranging from National Missions, State and Town Officials(Public Health, Engineering and Administration), Elected 

Representatives, Private Sector Consultants and Vendors, NGOs, Academia, Masons and the Citizens at large. 

The Platform provides a sharing and cross learning opportunity for SCBP Partners. To pool in their knowledge resources on all 

aspects of urban sanitation capacity building. Facilitates joint development of training modules, learning and advocacy material 

including developing Key Messages and Content. And a platform for sharing and dissemination of FSSM Research, Advocacy and 

outreach to State governments and Urban Local Bodies.

Training Modules Development under SCBP
• FSSM Training of Trainer Module 

• Integrated waste Water and Septage Management 

Module

• FSSM Orientation Module and Handbook 

• Orientation Module for ULB Elected Representatives 

• Specialized Module(3 day Advanced Technical Training 

Module for FSSM)

• Specialized Module( 3 day Advanced Technical Training 

Module on Integrated Waste Water and Septage 

Management)

• ODF and FSSM Training Module

• Consultants Training Module on FSSM DPR preparation 

• FSSM Training Module for Masons

• Learning Material on International FSSM experience

All Modules and learning materials translated in Hindi 

Sanitation Systems

Decentralised Sanitation

FSSM

State Level Capacity Building for FSSM 

Evidence Based Advocacy for FSSM

Institutional Capacity Building for FSSM 
at National Level

De-centralized 
Wastewater 

Treatment 
System

Centralized 
Wastewater 

Treatment
System

Non-Sewered
Sanitation System

Faecal Sludge

Sewered 
Sanitation System

Wastewater

1

3

2

FSSM Capacity Building Focus



1. State Level Capacity Building 
for FSSM

Supporting select State governments, their Para 
state Agencies, Towns and Urban Local Bodies 
• Orientation and exposure visits for understanding 

septage and faecal sludge risks and challenges

• Institutional capacity strengthening through Training of 

Trainers programmes 

• Four Modules Based FSSM Capacity Building Strategy

Capacity building activities are planned to cover all 

stakeholders involved in the FSSM value chain – government 

officials, elected representatives, masons, private sector and 

community

Technical Support

Policy Framework
• Review of legal and institutional 

framework

• Formulation of Policy / operational 

guideline / regulations for FSSM

Assessments
• Capacity need assessments

• Sanitation situation assessment – 

IWWSMP, CSP, Rapid assessment 

of FSSM situation

DPR for FSSM
• DPR for FSSM

• Transation advisory support

• Support for incremental 

changes

Capacity Building for FSSM :  
Uttar Pradesh (UP)
• Developing the State FSSM Operations Policy Guideline 

(Draft)

• Exposure visits and Orientation on FSSM for SBM 

Director and ULBs

• Planning support. Submission of Faecal Sludge 

Treatment Budget for 61 AMRUT towns for the State 

Annual Action Plan(SAAP)

• Technical Support. Development of the first DPR for an 

FSTP in the state(Unnao town), and adopted for other 

towns

• State Nodal Agency Capacity Building. Supporting 

RCUES Lucknow in conducting FSSM Training for ULBs 

and conducting independent research in new towns

State and ULB officials

Training module and learning material – Orientation, specialized 
training on FSSM and IWWSM, Trainig of Trainers

Exposure visit – ODF sustainability, technology for FSSM, IWWSM, 
International visit to Malaysia

Institutional  
capacity building

Regional / state level training institutes, 
support for training programme under 

various national missions

Other stake holders
Academic Institute, 

Regional / state level 
training institutes, 

Consultants

Capacity Building for ODF and FSSM : Rajasthan 
• Division level ODF and ODF++ City Trainings. Followed 

by Exposure visits to Maharashtra and Madhya 

Pradesh(conducted for 90 officials) 

• Four Module based FSSM capacity building strategy 

• Sensitization/ orientation training for 191 ULBs (till 

date 250 officials trained)

• First Specialized Training 

• Integrated waste water management and 
exposure visit to Pune (conducted for 30 officials)

• Technology option for FSM and exposure visit to 
Devanhalli (cities where DPR is planned)

• Second Specialized Training 

• Planning and Financing of FSSM projects (planned 
for officials from 10-15 towns – for incremental 
improvements in managing septage and sludge, 
Assessments)

• International Exposure visit for State officials and 

ULB officials (planned)

Sensitization / 
orientation training

First Specialized Training & 
National Exposure visit

Second Specialized Training 
on planning for FSSM

International 
Exposure visit



SCBP Publications and Reports 
• Capacity Need Assessment for FSSM Report

• Assessment of FSSM for 100 small towns of Rajasthan

• City sanitation Plans for four AMRUT cities in Odisha

• Detailed Project Reports(DPRs) for FSSM for UP, 

Rajasthan and Bihar

• Draft FSSM Operations Policy for UP and Rajasthan

• Assessment of legal and Institutional Frame work for 

FSSM in Uttar Pradesh

• FSSM Training Modules(7)

• Workshop Reports : 

• Practitioners Meet on Capacity Building for FSSM

• Private Sector in FSSM

• Academia engagement for FSSM 

• ToT Workshops for Institutes

• Exposure Visits to Maharashtra

• Rajasthan State Workshop 

• Achieving ODF : Recommendations for Rajasthan

2. Institutional Capacity Building 
for FSSM at National Level 

3. Evidence Based Advocacy  
for FSSM 

Nodal AMRUT Agencies Capacity Building 
Support for FSSM Trainings
• Training of Trainers on FSSM Planning : Eight AMRUT 

Institutes faculty 

• Training of Trainers on Integrated Waste Water & 

Septage Management : Ten AMRUT Institutes 

• Four AMRUT training agencies supported for integrating 

Training on FSSM into AMRUT training frame work – 

covering 200 officials from 12 states

• Exposure visits on Feacal Sludge Treatment Plant(FSTP) 

visit : 80 officials from 7 states to Devanahalli

• Exposure visit and integrated Waste Water and Septage 

Management (IWWSM) Training in Pune 

• Advanced FSSM Technology Training 

Private Sector Capacity Building 
• National Consultation on private sector engagement in 

FSSM held in 2017

• Study initiated for developing a strategy for supporting 

manufacturers, vendors and project management 

consulting companies capacity building strategy

• Training Module developed for Consultants capacity 

building

Supporting Academia 
• National consultation held in 2017 for 20 Faculty 

members from 15 academic institutes, to orient them on 

FSSM and explore demand for support by the academia 

• Specific University level support plans being developed

• Workshops for Training of Trainers (ToT) support for 

universities and institutes. For integrating FSSM content 

in existing course work

• Developing dedicated Modules and related support for 

research and internships for students

• Promoting a platform for learning and exchange, 

research and advocacy

Collation of existing knowledge, promoting  
new research, documentation and dissemination 
and learning
• Developing Training Modules, appropriate for different 

contexts (States, FSSM Thematic priorities and 

Stakeholders) 

• Collating and creating Advocacy and Knowledge 

resources for all stakeholders on different aspects of 

FSSM service chain 

• Urban Sanitation Research on urban sanitation status, 

pro poor implications of existing and proposed plans : 

for the states of Madhya Pradesh, Odisha, Karnataka, 

Telangana, Jharkhand, UP, Rajasthan and Uttarakhand 

• FSSM Workshops, Advocacy and Learning events : 

Financing, Technology and Life Cycle costs of FSSM 

projects, Monitoring, Behaviour Change, etc 

• Landscaping Study of Septage Treatment initiatives. 

Documentation and dissemination experiences and 

lessons of setting up and operations of Faecal Sludge 

Treatment Plants

• Research and advocacy on thematic FSSM challenges : 

Legal and Institutional, Operations, Financing, etc



About NIUA
NIUA is a premier national institute for 

research, capacity building and dissemination 

of knowledge in the urban sector, including 

sanitation. Established in 1976, it is the apex 

research body for the Ministry of Housing and 

Urban Affairs (MoHUA), Government of India.

NIUA is also the strategic partner of the 

MoHUA in capacity building for providing single 

window services to the MoHUA/states/ULBs.

The Institute includes amongst its present and 

former clients Housing and Urban Development 

Corporation, Niti Ayog, City and Industrial 

Development Corporation of Maharashtra, 

USAID, World Bank, Asian Development Bank, 

GIZ, UNICEF, UNEP, UNOPS, Cities Alliance, 

Bill & Melinda Gates Foundation, Rockefeller 

Foundation, Global Green Growth Institute, and 

Bernard van Leer Foundation. 

Some of the major areas of work include:

• Provide research support to MoHUA

• Conduct research studies on contemporary 

urban issues

• Coordinate capacity building and training 

activities

• Disseminate information through networks 

and knowledge hubs

• Analyze and promote policy change agenda

• Monitor and evaluate Government of 

India’s urban programmes/schemes
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Partners of the Platform

National Institute of Urban Affairs

State Level 
Capacity 
Building

• State FSSM Perspective (Rajasthan)

• City Sanitation Plans(4 towns of Odisha) 
with FSSM perspective

• 191 ULBs of Rajasthan supported for ODF 
and FSSM

• 61 AMRUT towns of Uttar Pradesh 
supported for FSSM 

• First Detailed Project Reports (DPRs) for 
setting up Faecal Sludge Treatment Plants in 
3 towns (Uttar Pradesh, Bihar & Rajasthan)

Institutional 
Capacity 
Building at 
National 
Level

• Capacity Building of Nodal AMRUT 
Institutes(5) 

• State para state agencies supported for 
Planning and Technology

• Private sector engagement in FSSM

• Academia engagement and curriculum 
advise

• 200 officials from 12 states provided with 
FSSM trainings 

• 80 ULB officials from 7 states taken for 
exposure visits to the Devanhalli FSTP plant.

Evidence 
Based 
Advocacy

• Capacity Needs Assessment for FSSM 
undertaken for 3 states (Uttar Pradesh, 
Bihar and Andhra Pradesh)

• Thematic and Spatial Research on Urban 
Sanitation

• State FSSM Policy Drafts (Uttar Pradesh 
and Rajasthan)

• Training Modules Developed (8)

• National and State level Advocacy with 
NFSSM Alliance 

• Advocacy Factsheets 

• Workshops & Learning Events

Key Results    SCBP FSSM Capacity Building
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