








Understanding the city may also have implications in terms of stakeholder analysis and engagement.
Different sub-units may have different private entrepreneurs, be they mechanical or manual service
providers, with their specific practices and disposal sites. Different administrative units will have
different leaders, whether they are governmental or traditional.

Existing city maps and land registers can provide a considerable amount of relevant information, but
they rapidly become out of date as cities expand and new settlements spring up. A common problem
is that unplanned informal settlements are literally not on the map. It may therefore be necessary to
prepare some simple but accurate up-to-date maps to ensure that these areas are not neglected in the
planning of service improvements (WSP, 2008).

Some key questions about the spatial analysis are (modified from WSP, 2008):

e What sanitation infrastructure and services are in place, and how effective are they?

e Where are the sanitation problems mostacute?

e Where is there a need for new infrastructure or services, and where is there a need for upgrading?
*  Which areas should be prioritised for improvement?

e Where are the potential sites for FSTPs?

e Which areas are inaccessible for mechanical emptying?

e Where are the potential interfaces between these inaccessible areas and the city-level services?

The main outcome should be a clear understanding of the problems to be addressed, both in terms of
location and type, at the household, neighbourhood and city levels.

14.3.9 Enduse practices and market studies

Chapter 10 details the potential endproducts and possibilities for resource recovery. The opportunities
inaspecific context should be investigated from the start, as this may influence the selection of technical
options, as shown in the Technology Selection Scheme in Chapter 17.

The best method of finding out how the sludge is currently treated, disposed of or used is through
interviews with the different FSM stakeholders. Observation of the disposal, treatment or enduse
practices and visits to the corresponding sites are essential (Klingel et al, 2002). The interest of
potential endusers should be assessed; and if there is interest, the feasibility should be checked. This
encompasses basic market studies, assessment of the willingness to pay, and scenarios for the supply
chain. This is because bringing a product to a customer usually has a cost, which potential endusers may
notbe able to cover.

Figure 14.10 A farmer collecting dried faecal sludge at an informal disposal site in Togo (photo: Philippe Reymond).
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Case Study 14.2: Urban complexity
(Adapted from Parkinson et al., 2011)

Itisimportant to think of the city as a patchwork of different domains and physical environments, each
of which presents their own challenges and opportunities. A city can be divided into four typical urban
settings: (i) informal settlements; (ii) peri-urban interface; (iii) planned urban development areas; (iv)
inner-city middle- and high-income settlements (Figure 14.11). Each setting features different physical,
spatial, demographic and socio-economic factors, leading to different dynamics and highlighting the
fact that a range of sanitation technologies and management schemes are required to solve large-scale
urban sanitation deficiencies. Integrating all these different areas and creating interfaces where needed
is key in FSM planning.

Peri-urban
. Wars
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Figure 14.11 Identification of different urban settings (figure: Christoph Liithi).

Figure 14.12 Two different urban settings (left: Kibera, Nairobi, Kenya; right: Nouakchott, Mauritania).
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Box 14.3 provides an interview guide for farmers, which aims to assess the practices and needs of sludge
use, their willingness to pay as well as the characteristics of similar products on the market.

Box 14.3: Interview guide for farmers
1 Localisation of the farms
2 Types of crops
3 Fertilisers
¢ Use of manure (cow, sheep, goat, chicken), sludge, compost, chemicals?
* Efficiency and price of the different fertilisers
4 Disposal / enduse
¢ Directdischarge on fields
¢ Transport to disposal sites
¢ Post-treatment before enduse (e.g. storage, composting)?
S Health risk perception related to the use of FS
6 Periods when sludge is needed
Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
O o o o o o o o o o o O
Cross the months where there isaneed (X)
7 Periods where the other types of fertilisers are lacking
Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
O o o o o o o o o o o O

Cross the months where there isaneed ( X)

8 Conditions for acquisition of treated FS
e price

14.4 CHARACTERISATION, EVALUATION AND SELECTION OF TREATMENT SITES

A well-thought out selection of treatment sites is crucial. There are examples, such as Bamako,
where a FSTP was constructed but never used because the site was inappropriate. The selection of
sites should be carried out according to city size, city configuration, number of available sites and the
spatial distribution of the emptying companies, and several treatment sites should be considered. The
optimum plant size has to be determined on a case-by-case basis as it depends on the local context
(e.g., labour cost, land price, treatment plant scale, haulage distance, and site conditions, AECOM and
SANDEC/EAWAG, 2010).

Existing disposal sites and potential treatment sites should be identified at the beginning of the
planning process (Table 17.1), within the framework of the interviews and field visits during the
detailed assessment of the initial situation. The evaluation of the identified sites should be carried out
before the selection of technical options, as their characteristics may influence the selection.

312



Figure 14.13 Faecal sludge trucks stuck in traffic, Dakar, Senegal (photo: Linda Strande).

It is fundamental to involve the private collection and transport service providers in the selection

process, as they are most affected. Their practices, constraints and needs should be understood,

especially:

¢ their routes and disposal sites;

¢ the problems they face on the streets (traffic, police fees);

¢ theaverage distance and duration of the trips; and

» the money they gain per trip, in total and after deducting the fuel cost and maintenance costs of the
trucks.

They will be able to say whether it is practically and financially possible for them to drive and deliver to
the sites listed (see also Section 14.3.3 and Chapter 4).

14.4.1 Identification of treatment sites
The identification of existing sites, former sites and potential sites is carried out through discussions
with the key stakeholders. The following stakeholders may be particularly helpful:

Manual and mechanical FS operators: They have knowledge of the discharge sites. Itis also important
to ask about former sites, or direct delivering to farming areas. It should be borne in mind that they may
be reluctant to talk about sites that are illegal.

Endusers: Firstly, areas where sludge is used should be identified. Then, for example, if it is agriculture,
farmers can provide information on where they find the sludge. They can also give information about
former dumpingsites, or temporary sites. Itis interesting to cross-check this with the information from
emptying service providers. This also gives indications on how the enduse market could be structured.
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Table 14.3  Criteria for site evaluation with sine qua non (essential) conditions

1. Average transport distance for mechanical service Acceptability and affordability for service providers, as
providers defined during interviews

2. Accessibility Ease of access

3. Surface area Surfacearea> 0.3 ha

4. Land ownership and price Guarantee to be able to buy, at a reasonable price

5. Neighbourhood/ potential for urbanisation Risk of future access due to urbanisation

6. Topography No risk of flooding

7. Soil type Free soil (unconsolidated)

8. Groundwater table > 2 m. deep

9. Opportunities for disposal of treated effluent and sludge Must have disposal and enduse possibilities

Municipal authorities: The state may own available land. This would be a good option, as the
municipality would then immediately be more involved.

Traditional authorities: Very often, land is still in the hands of traditional cultural leaders. They may
be willing to provide land for public interest.

Politicians, landowners, town planners, residents, operators and users are all likely to have differing
priorities and requirements as to where the infrastructure is located. Decisions may be heavily biased.
Political pressures or available space may override what is considered appropriate for the user and host
community (Scott, 2013). Siting infrastructure in the wrong location is likely to impact adversely on
the long-term sustainability of the service.

It is common for cities not to have an updated land registry. Particular emphasis should be placed
on finding out who owns the identified sites. GPS and Google Earth (see also Section 14.2.5) can be
valuable tools to reference and assess the areas surrounding the sites and they can replace missing or
outdated maps.

14.4.2 Characterisation and evaluation criteria

Nine criteria are proposed in Table 14.3 to characterise and evaluate potential sites, providing a good
basis for decision-making. Some circumstances can lead to the immediate exclusion of a site. These are
expressed as sine qua non conditions; ifany of them is not valid, the site is considered as notappropriate.

Additionally the following information should be collected for each existing site:
e when the site is used (seasonality?);

e frequency of use; and

e city neighbourhoods that are served by this site.

Distance from emptying to delivering and accessibility of the site are major issues. A site that is too far
away or has poor accessibility may also result in FS operators reverting to the former unsafe disposal
sites. Collection service providers and vacuum truck drivers are always aware of haulage time and cost.
The haulage of relatively small FS volumes (5-10 m?® per truck) on congested roads over long distances
in large urban agglomerations is financially unfeasible. A site that is too far away implies fewer trips
per day, less revenue and more fuel costs for the FS operators. Very often they will add these costs to
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the emptying fees, in order to ultimately reach the same revenue. A price hike may then discourage
households from using this service and cause them to turn to informal, unhygienic practices.

The surface area needed for a FSTP is determined by its technical design. However, if there is no single
site large enough but instead there are several mid-sized sites, splitting the treatment units should be
considered.

Itis important that the site be bought by the institution in charge of the FSM system. Renting a site for
treatment units is nota good option, as it will always be under threat from closure without notice. Land
price is often another big issue. This should be kept in mind when preparing the budget for the FSTP.

The immediate environment of the site (ground and surroundings) is also of importance and the
following should be taken into consideration:

Neighbourhood - nuisance: A FSTP can generate nuisance, especially bad odours. For this reason, it
should be located at an appropriate distance from residential areas. It is also important to consider how
the city will develop in the future.

Neighbourhood - synergy: If the site is surrounded by farming areas, the treated effluent may be
directly used for irrigation, with the additional value of nutrient recycling. This would also greatly
facilitate the enduse of sludge, if farmers are interested.

Topography: The FSTP should neither be threatened by flooding nor by erosion.

Soil type: This particularly affects the costs of excavation. In areas where mechanical means are scarce
and most work is done manually, lateritic and other hard soils should be avoided. It is rare to find
pedological maps; the soil characteristics should be assessed onsite, with the help of local residents.

Groundwater table: A high groundwater table may jeopardise the lifetime of the concrete and
infrastructure. To assess the groundwater table, it is a advisable to look in any nearby wells, or to ask
neighbours.

Disposal of the treated effluent also has to be planned. Even if treated, the effluent should not be
disposed of directly into water. As mentioned above, it can be used for irrigation, or, if not possible,
infiltrated in a leaching field. If wells are present within 100 meters downstream of the FSTP, signs
should make it clear that the water is not of drinking water quality (i.e. non-potable).

14.4.3 Number of sites

The average haulage distance from the houses where FS is collected to the FSTP and the actual size of
the plant are very decisive variables for the total cost of the disposal system as well as for its efficiency
and sustainability (Strauss and Montangero, 2003). Given the difficulty of collecting FS and hauling
it across cities to designated disposal and treatment sites, medium-scale FSTP in easily accessible
locations may significantly reduce collection and haulage costs (Figure 14.14). Capital, operation and
maintenance costs decrease with increasing plant size. However, since larger treatment plants require
longer haulage distances between pits and disposal sites, costs escalate for collection a company, which
in turn increases the risk of indiscriminate and illegal disposal (Chowdhry and Koné, 2012).

FS treatment can be optimised through levels of decentralisation, as most FSTPs are made up of
relatively low-cost and modular treatment technologies. The selection of several sites could be a better
match for the logistics of collection and for transport companies, and could lead to lower prices for
emptying services.
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Figure 14.14 Centralised versus semi-centralised approach for site selection (Strauss and Montangero, 2003).

Implementation of several FSTPs implies a more detailed analysis of ‘FS basins’ (all the points in the
city from where the FS is brought to the same area by FS operators; in analogy with hydrological
basins) and the quantities that would arrive in each of the plants, in order to reduce the risk of over- or
under-design. It would be problematic if, in the case of two FSTPs of the same size, most trucks went
to one and not to the other because an important parameter has been missed during the assessment of
the initial situation.

14.4.4 Sludge from manual emptying

The issues discussed above are mainly related to mechanical emptying. Manual emptying represents
additional challenges, as manual service providers cannot transport the sludge far from the pits. Manual
operators mainly work in areas where mechanical emptying is considered too expensive, or where
pumping trucks cannot access (see also Chapter 4). It is very often not possible for them to dispose of
the sludge safely in the neighbourhood where they work and it is thus important to link them with
mechanical service providers.

A solution is to build transfer stations (or underground holding tanks, Tilley et al, 2014) which
are accessible to pumping trucks and which are close to where manual service providers work. Light
transport gear should be provided so that they can easily bring the sludge to these collecting points.
These holding tanks would then be managed as any onsite facility by mechanical operators. Emptying
collecting points like these are best financed by the community or the municipal authorities (Figure
14.15).
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Figure 14.15 Schematic of a transfer station (Tilley et al., 2014).
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End of Chapter Study Questions
1. What types of data need to be collected during the initial assessment phase for FSM?

2. Listthe climatic data that should be collected in the initial assessment of FSM and explain the
importance of this information.

3. When interviewing mechanical FS operators, what key information needs to be obtained
from them?
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