











The main result of the feasibility study is the identification of viable system options. This phase starts
with the quantification and characterisation of sludge (Chapter 2), as a prerequisite for the selection
and design of technical options (Section17.4). Quantities and characteristics are specific to each city.
Such a study requires time and should be planned accordingly. A characterisation and selection of sites
(Section14.4) should also be made as this may influence the viability of different technical options.

Based on this and the information collected during the preliminary studies, technical, organisational

and financial options can be pre-selected and studied in-depth, and discussed in a participatory manner.

It is critical to recognise that FSM planning is about the combination of services, not about single

technologies (Section17.4.1). Each aspect influences and is influenced by the others. Each scenario

should be evaluated in detail as follows:

e requirements of technology combinations, pros and cons, O%&M (Chapters 4 to 11);

¢ management and institutional setup; roles and responsibilities; contractual arrangements (Chapter
12 and Section 16.6);

e capital and operation costs, financial mechanisms, estimated budget (Chapter 13);

* capacity building and training needs (Section 16.5.3); and

e environmental impactassessment (often legally required).

Each scenario should be examined in conjunction with the checklist of the enabling environment
(Section17.2.1). If an aspect of the scenario does not fit, it should either be adapted or activities should
be carried out to create the missing conditions. In particular, support from the authorities should
be secured, training should be planned to provide all the skills required and the system should be
financially sustainable. The strengths, limitations and implications of the preselected systems should
be assessed.

Itis important to involve the key stakeholders in the evaluation (Chapter 16), as they will have to take
over the roles and responsibilities of the system. It is also important that stakeholders are properly
informed. The agreement reached by the stakeholders should be based on an understanding of the
management and financial implications of the selected systems.

At the end of the phase, it is recommended to organise a validation workshop with all the key
stakeholders, in order to publicly and officially present and validate the decisions taken. Any
disagreement from important and/or influential stakeholders should be cleared before the public
workshop.

The feasibility study report should state clearly who the main stakeholders for the next phase will
be. For this reason, it is recommended at this point to reassess the interest and influence of the key
stakeholders according to the validated options. A categorisation of the stakeholders is proposed in
Section 15.4.3 in order to structure the involvement needs for the action planning.

Based on the options validated in the previous phase, a Detailed Project Document, or Action Plan, can

be developed. This document should include the following items:

* detailed design of the treatment plant;

¢ detailed definition of roles and responsibilities in the new system and terms of references;

¢ O&M management plan with a clear allocation of costs, responsibilities and training needs;

e agreements between stakeholders, securing financial and institutional mechanisms;

e strategy for control and enforcement: including the frequency of control, means needed and
sanctions;
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 definition of needs for capacity building and job creation;

¢ definition of contracts and bidding processes;

* monitoring and evaluation strategy for the implementation phase; and

* timeline for implementation with distinct phases and an itemised implementation budget.

O&M is often a cause of failure in development projects and thus the O&M management plan is
particularly important (Chapter 11). It should include (Lithi et al., 2011): 1) O&M tasks, including
routine inspection and maintenance, periodic maintenance, and urgent maintenance; 2) administrative
tasks, including book-keeping, collecting fees, annual budgeting, paying employees, dealing with
complaints; 3) reporting procedures; 4) responsibilities of all parties concerned; and 5) training
activities for responsible persons. Key stakeholders should be reassessed according to the definition of
roles and responsibilities (Section 15.5.4).

The Detailed Project Document/Action Plan should be presented, discussed and validated in a
workshop with all the key stakeholders. Several workshops may be needed until a consensus is reached.

This phase is mainly about translating the Action Plan into work packages that will ultimately become
contracts for implementing the FSM system (Chapter 11). Several arrangements are applicable for the
implementation of the plans, the most common being through private sector contractors based on
competitive tendering and bidding procedures.

In parallel to this process, stakeholders should be organised according to the Action Plan. If needed, the
legal and regulatory framework should be adapted. According to the identified needs, capacity building
should be provided for a smooth transfer of roles and responsibilities (e.g. Section 16.5.3). The public
should also be properly informed about the new FSM system and the improvements being carried
out in their municipality. This will increase awareness and ownership by the public as well as by the
authorities.Before the inauguration of the FSTP, the strengths, weaknesses and training needs of key
stakeholders should be reassessed (Section15.5.5). At this point there is still time to organise further
training and adapt the capacity-building strategy.

After the finalisation of the construction works, the whole system (i.e. infrastructure and stakeholders)
requires a start-up phase for acclimatisation (Chapter 11). For the FSTP, the start-up period will last
until the system reaches its state of equilibrium and expected performance. For example, with planted
drying beds, the acclimation of plants is a delicate operation that should not be neglected (Chapter 8).
As for the stakeholders, they will need some time to get used to their new roles and responsibilities,
and some adjustments will certainly be needed in the first few months. Support from the project team
is essential at the beginning of the operational phase.

Finally, an inauguration ceremony can be organised. Such an event can generate public interest and
increase awareness and can also have a positive influence on institutional decision-makers (Liithi et al.,
2011a).

Any FSM system should be monitored and evaluated (Chapter 11 and Figure 17.9). Many development
projects have failed because there was no follow-up after commissioning of the FSTP. The stability
of the FSTP treatment units, the satisfaction of stakeholders, the functioning of the organisational
scheme, the cost recovery level and the sustainability of financial mechanisms should be monitored.
Adjustments will probably still have to be made after commissioning.
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Figure17.9  Sampling in the field with a portable laboratory, Egypt (photo: Philippe Reymond).

Monitoring throughout the whole year is necessary, especially for the FSTP. Climate (heat, rain) can
positively or negatively affect the treatment performance. The quantity and characteristics of sludge
differ from one season to the other (especially between dry and rainy seasons - Chapter 2). This can also
influence the performance of the FSTP, as well as the whole supply chain, as the demand for emptying
services varies as well.

In addition, dissemination of lessons learnt is important to the development of FSM.

17.4 SELECTING CONTEXT-APPROPRIATE TECHNICAL OPTIONS

Setting up a FSM system is not only about the selection of single technological options, but more
importantly, about finding a sustainable combination of services that guarantees the appropriate
collection, conveyance, treatment and disposal or enduse of FS, in a way that ensures household
satisfaction, broad coverage and costrecovery. In this book, an elimination-based approach is proposed,
based on selection criteria and related critical parameters. This approach is context-specific and focusses
on the enduse of endproducts.

17.4.1 Combination of services

A sound selection of combination of services can only succeed after a thorough assessment of the initial
situation (Chapter 14), feasible modes of organisation (Chapter 12), potential financial arrangements
(Chapter 13), existing sites (Section14.4) and stakeholder analysis and involvement (Chapters 15-16).
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Table17.3  Criteria for selection of treatment options

Treatment performance Local context O&M requirements Costs
» Effluent and sludge = Characteristics of = Skills needed for = Investment costs covered
quality according to sludge (dewaterability, operation, maintenance (land, infrastructure,
national standards concentration, degree of and monitoring available human resources, capacity
digestion, spreadability) locally building)
= Quantity and frequency = Spare parts available = O&M costs covered
of sludge discharged at locally = Affordability for
the FSTP households
= Climate

= Land availability and cost

» Interest in enduse
(Ffertiliser, forage, biogas,
compost, fuel)

The choice of a combination of services is influenced among others by the type of onsite sanitation
systems (pit latrines, septic tanks, etc., Tilley et al., 2014), the sludge quantity and characteristics
(Chapter 2), rain patterns (quantity, distribution over time), the existing FS private sector and the
institutional setting.

The assessment of available capacities and gaps is crucial. Ultimately, the success of a FSM plan largely

depends on:

e the capacity of the stakeholders to enforce the financial mechanisms that have been planned,
allowing cost recovery for the FSTP; and

* the capacity of the stakeholders to operate and maintain the FSTP.

Only an integrated approach can guarantee that, in the end, these capacities are present.

17.4.2 Criteria for selection of treatment options

A FSM system should be efficient and flexible, i.e. able to function normally and adapt to the frequency
of sludge delivery and sludge quantities and characteristics, cope with climatic variations, produce
endproducts thatare safe for use, be able to guarantee that the investmentand O&M costs are acceptable
and that there are skilled employees for operation (adapted from Klingel et al., 2002). Options for
enduse and resource recovery (Chapter 10) should be promoted where there is an observed demand.
This way, uncontrolled discharge of endproducts into the environment is avoided and nutrient enduse
is maximised. Designing treatment technologies with the intended enduse in mind also helps to ensure
that the technologies are not over- or under-designed to achieve the appropriate level of treatment.

Eleven criteria for the selection of a combination of technologies are proposed, divided into four
categories: treatment performance, local context, O&M requirements and costs (Table 17.3). They
should serve as guidelines. If one of these is not matched or not taken into account in the planning, a
revision should be considered, as it could impact on the sustainability of the project.

17.4.3 Elimination-based approach

The integrated approach presented in this book emphasises the importance of the assessment of the
initial situation, the financial, organisational and O&M realities, as well as the characteristics of the
available treatment sites for selecting context-appropriate technology. The proposed Technology
Selection Scheme (Figure 17.10 and Case study 17.6) takes the existing practices, user priorities and
the enabling environment as the basis for selection. Once this assessment has been completed, the
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elimination-based approach, based on qualitative technical decision factors, can be applied. After
this, the process leaders must check if the selected options match the available skills, financial and
organisational realities, as well as the potential treatment sites. If they do not match, the selection
should be modified until a suitable combination is reached. It is therefore an iterative process, and ties
various chapters of this book together by linking the different aspects of technology selection.

The selection process may take time, as all activities are run in parallel and defining a management
scheme and an O&M plan with the FS stakeholders, or finding appropriate treatment sites are difficult
tasks. However, as discussed in various case studies, these tasks must be finalised before taking the final
decision on technical options as setting up a management scheme once the infrastructure has already
been built, will result in failure of the FSTP.

Demand for endproducts is also highlighted in the scheme. Enduse can be, but is not necessarily,
significant for the financial balance of the system (Chapter 13), but it increases safe disposal and the
motivation of FSTP operators to deliver quality services, and offsets disposal costs. However, demand
for enduse is one thing, satisfying it on the ground is another (Murray et al., 2010). It is often forgotten
that marketing an endproduct and making it available for the endusers also has a cost and that the
endusers themselves, even if interested in the endproduct, may not be willing to pay for it, or may
not have the capacity. Hence, distribution and logistics of treatment products to users is an important
consideration.
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Box 17.2: How to use the Treatment Technology Selection Scheme (Figure 17.10)

The elimination-based approach is represented as a Technology Selection Scheme (Figure 17.10).
The technical options are featured in blue boxes, and the potential endproducts in green boxes; the
options in light blue and endproducts in light green represent promising perspectives that have not
yet fully been validated for FS treatment. For the purpose of clarity, only key technical decision factors
are represented and streams other than sludge, such as the liquid fractionfrom each option, organic
waste or energy, are not represented. Decision factors are qualitative, not quantitative, as well-defined
thresholds do not yet exist. More detailed information on technologies is found in Chapter 5.

The technologies are categorised according to their function, within the treatment process:
1 Solid-liquid separation

2 Stabilisation

3 Dewatering/drying

4 Pathogen reduction

If a technology has two functions, it lies at the interface between the corresponding sub-sections of
the scheme. Technologies that can be combined are linked with arrows, representing sludge transfers.

The decision factors are studied during the detailed assessment of the initial situation (Chapter 14).
The main factor is the quantity and quality of sludge (Chapter 2). Dewaterability of sludge is crucial,
whether for intrinsic (concentration, degree of digestion) or external parameters (rain patterns)
(Chapter 3 and Chapters 5-9). It determines if a solid-liquid separation step is needed or not. If yes,
digesters, settling-thickening basins or onsite anaerobic baffled reactors (ABR) should be considered.

Sludge ‘spreadability’ and amount of precipitation are two decision parameters when choosing between
planted and unplanted drying beds. Where there are periods of intense rainfall, planted drying beds are
preferred, as the sludge residence time is much higher. However, where sludge is too thick to be easily
distributed on planted drying beds, unplanted drying beds are preferred.

Dry sludge, humified sludge, biomass, biogas and compost are all possible endproducts (Chapter
10). Biogas can be produced if fresh sludge or sludge that is not fully stabilised is available and if the
temperature is high enough. If organic waste is sorted and available, it may be possible to add it to a
biogas digester or to co-compost.

Selecting options may be an iterative process, until the combination of technologies matches the
requirements of the local context.
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17.4.4 Sanitation system proposal

Communicating the results of the technology selection in a clear and systematic manner is key for the
discussion of the proposals with the project stakeholders. The Compendium of Sanitation Systems
and Technologies (Tilley et al., 2014) provides a clear and easily readable way to show the value chain,
from the type of latrines used to the selected treatment and enduse/disposal options. The value chain
is divided into five sections: 1) user interface; 2) collection and storage/treatment; 3) conveyance;
4) (semi-) centralised treatment; and 5) use and/or disposal. Each existing or planned option is
represented in its respective functional group and is linked to the following step by arrows and input/
output product(s).

Box 17.3 provides an example of how a system proposal can be presented.

Box 17.3: Example diagram of a sanitation system proposal

The feasibility study for the implementation of a new FSM plan is being conducted in a Sub-Saharan
city. The assessment of the initial situation (Chapter 14) showed that the population mainly relies on
single pit and VIP latrines, with dry or pour-flush toilets according to the cultural background. Some
well-off families as well as administrative and commercial buildings have septic tanks. Greywater is
disposed of separately in open stormwater drains or soak pits, as is septic tank effluent. FS from the
pits is mainly collected by mechanical providers, but a few neighbourhoods remain inaccessible to
motorised vehicles and in these areas pits are emptied manually.

The Sanitation Task Force, in charge of elaborating a City Sanitation Plan, is proposing the construction
of two FSTPs, one in the north and one in the south of the city. FS is to be conveyed by the existing
private service providers. Transfer stations are to be built at the interface between the main roads and
neighbourhoods served by manual service providers. Treatment in both FSTPs would be based on a
combination of a settling/thickening basin followed by unplanted drying beds. The effluent is to be
treated in a series of waste stabilisation ponds (WSP). Sludge collected from the drying beds is to be
stored for atleast six months before being sold to farmers. The effluent of the WSP would be discharged
in a nearby stream or, during the dry season, used for irrigation. In the last pond, plant operators may
possibly introduce aquaculture.

Planning for a meeting with the local authorities, the Sanitation Task Force has prepared a diagram of
their sanitation system proposal in order to facilitate the presentation and discussion of the results.
This is shown in Figure 17.11.
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