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Table 1 Proportion of urban populations served by 
 on-site sanitation systems (OSS) 

 

City or country % of inhabitants served by on-
site sanitation systems 

Ghana 85 
Bamako (Mali) 98 
Tanzania > 85 
Manila 78 
Philippines (towns) 98 
Bangkok 65 
Latin America > 50 
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ABSTRACT 
 
The objective of this paper is to render planners, decision makers, and consultants aware that faecal 
sludge management (FSM) should form an integral part of the urban development planning process. 
For this, three illustrative cases are presented, based on which an array of measures or tools, viz. 
institutional/regulatory, financial/economic, and technical, is discussed. Innovative models for fee 
levying and cost recovery – so-called reversed money-flows – and competitive entrepreneurial 
services for FS management, as proposed or introduced recently in selected cities, are assumed to 
be decisive to bring about sustainability of improved FS management. Further demonstration 
projects and case evaluation are needed to establish managerial guidelines. 
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INTRODUCTION  –  ON-SITE SANITATION AND FAECAL SLUDGE (FS) 
 

In urban areas of developing countries, on-
site sanitation (OSS) systems predominate 
over water-borne, sewered sanitation (Table 
1). OSS comprise non-sewered household and 
public toilets, aqua privies and septic tanks. In 
Bangkok, Manila and Jakarta, e.g., in the 
order of 65 % of the houses served are linked 
to OSS. In sub-Saharan Africa, more than 75 
% of houses in large cities and up to 100 % in 
towns are served by on-site sanitation 

facilities (Strauss et al. 2000). This paper analyses the main problems identified along the “FS 
management path” (collection, haulage, treatment, and reuse or disposal) which prevent effective 
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excreta management. It proposes institutional, regulatory, economic, financial and technical 
measures enabling the improved management of faecal sludges. 
 
 
METHODOLOGY 
 

The findings and recommendations presented in this paper are based on collaborative field research, 
case studies, and planning activities for improved FS management conducted by SANDEC and its 
partners in selected cities in Asia and West Africa in the years 2001-2003. Work was done in 
seeking involvement of relevant actual and potential stakeholders in FS management through 
stakeholder workshops, semi-structured interviews, focus group discussions, field observations, and 
literature reviews. 
 
 
FINDINGS  –  CHALLENGES AND INITIATIVES IN FS MANAGEMENT 
 

Problems, their causes and impacts 
 

Collection and haulage of faecal sludges in large cities are associated with immense problems.  
Fig. 1, is a simplified problem tree of the current situation in FS management. It summarises the 
major challenges (Montangero et al. 2002): 
 

 
 

Fig. 1 Present-Day Faecal Sludge Management: Widely Observed 
 Causes, Problems and Impacts (Montangero et al. 2002) 
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Fig. 2   Getting the Faecal Sludge 
to Where One Wants to Have It – 
The Challenge in FS Management 

The challenges in FS management 
 

What is needed to sustainably remedy the above situation ?  In a nutshell, the challenge to be met is 
ensuring that all FS generated in the urban environment are discharged at designated storage or 
treatment sites, and that illegal and indiscriminate dumping of untreated FS is stopped (Fig. 2). An 
array of measures is required, comprising (Montangero et al. 2002): 

 

• Institutional and regulatory measures 
• Financial/economic measures, and 
• Technical measures 
 

Awareness and political will must exist and be strengthened at 
various levels of government to promote sustained 
improvements in FS management. Municipal or 
entrepreneurial bodies must be in place or be developed, to 
provide effective FS collection, haulage and treatment 
services, and urban dwellers must recognise the need and be 
willing and able to pay for improved excreta disposal. 
 

There are, to the authors’ knowledge, a few cases only, where 
concerted efforts to remedy the situation are under way, 
among them the initiatives reported about below. They are 
used to illustrate how the stakeholders attempt to mount a 
mixture of measures, which emanate from the specific local 
context and needs. 

 
Pioneering Initiatives 
 

In Danang, Vietnam (pop. 800,000), the majority of households availing of sanitation installations 
rely on septic tanks. Greywater and septic tank effluents are discharged into street and surface 
drains, causing surface water pollution and keeping risks for transmission of GI infections high. 
Septic tank emptying is done by six private enterprises sharing a competitive market. As in other 
cities worldwide, fees are often non-affordable for many households.  Tanks are thus emptied as 
infrequently, i.e. when in-house drainage becomes blocked. This shows that even if proper systems 
are in place, they may not fulfil their role due to lack of awareness, affordability, and adequate 
operation and maintenance. 
 
The following measures are currently being introduced: 
 

• Intensification by municipal agencies of awareness-raising activities for improved septic tank 
O+M and for raising households’ acceptance of new FS management procedures at municipal 
level 

• Enactment of regulations leading to compulsory and periodic septic tank emptying (inclusive of 
monthly instalment payment schemes through the wastewater or solid waste collection fees) 

• Certification and licensing of collector entrepreneurs, including procedures for control and 
enforcement 

• Reversed money flux: payment to FS collectors for registered delivery to the treatment site. 
• Appropriate treatment of FS 
 
 

Kumasi, Ghana (pop. 1 million), is one of the few cities where authorities have succeeded in 
convincing emptying enterprises to discharge their loads at designated sites even though they have 
to pay a discharge fee. KMA (Kumasi Metropolitan Assembly, the city’s executing authority) 
moved away from direct provision of sanitation services to promoting and establishing active 
involvement of both communities and the private sector. The private sector became involved in FS 
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collection and haulage, operation and maintenance of facilities (public toilets, sewerage systems, 
treatments systems for FS and sewage) including the collection of user charges (Kumasi 
Metropolitan Assembly 1995). 90 % of FS are collected and hauled by entrepreneurs at present. 
Consultations among the entrepreneurs and service users have become an established practice in 
Kumasi. 
 

The competition among private operators and KMA’s power to revoke the licenses of collectors 
who do not discharge their loads at the official site appear to be the reasons for satisfactory 
compliance (Mensah, 2002). (In contrast, emptying enterprises in Cotonou, Bénin, have organised a 
cartel in the absence of pricing regulations. Emptying fees are affordable by only a few. Hence, a 
renewed market for manual emptiers emerged, who are providing lower priced services yet in 
hygienically riskful manner (CREPA Bénin 2002)). One FS treatment scheme was commissioned in 
Kumasi in 2003. It treats septage (the FS pumped out from septic tanks) and sludges from 
unsewered public toilets in a series of settling and stabilization ponds. A second scheme co-treating 
FS and landfill leachate will be commissioned in 2004. The treatment plants are designed to each 
handle 200-300 m3 of FS daily, coping with the FS load being collected currently and a few years 
hence. Operation of both schemes will be contracted out to entrepreneurs after a trial operating 
period during which the schemes will be tested and experience in O+M be acquired by KMA. 
 

In Bamako, Mali (pop. 1 million), sanitation systems in use comprise private and public latrines of 
various types, septic tanks and a low-cost sewerage scheme covering a small downtown zone. 
Collection, haulage, and final disposal of FS is done exclusively by unskilled workers using shovels 
and buckets or small entrepreneurs using tractor or donkey drawn vacuum pumps or suction tankers 
(Visker 1998; Jeuland 2002; Bolomey 2003). Urban agriculture plays an important role, with some 
6 % of the population involved in vegetable, flower and tree growing (Visker 1998; Towles 2001). 
FS are widely applied there, usually after some traditional mode of “composting” (storage upon 
mixing with organic solid waste, plant residues or cattle dung). With co-financing by the UNDP 
Global Environment Fund, Bamako’s most dynamic small entrepreneur in FS management is 
currently constructing a scheme to treat FS collected in two districts of the city. Government 
currently plays only a minor role in the sector of FS collection and haulage. Financial analyses 
show that FS collection and haulage constitutes a viable commercial activity. The entrepreneurs 
have signed service contracts for regular emptying with some clients and they serve others on call. 
A household survey furnished information on clients’ perceptions, knowledge and needs regarding 
FS services and their willingness-to-pay for improved FS management (accounting for treatment 
mainly) (Bolomey 2003).  Results of the survey can be summarised as follows: 
 

• The willingness-to-pay for pit emptying is only half of actual prices. 
• Clients prefer to pay in instalments; contracts for regular emptying appear attractive. 
• The majority of clients know that FS is used in horticulture without treatment. 
• There is a need for intensive awareness-raising about excreta management and excreta-related 

health risks.   

In the wake of the implementation of the country’s first FS treatment scheme, a coordination group 
convened in early 2003. The group comprises important current and projected stakeholders in FS 
management in the City of Bamako, viz.:  
 

• the entrepreneur owning the plant 
• the municipal waste management 

authority 
• the provincial pollution control agency 

• the mayor’s office of Commune VI of 
Bamako 

• NGOs representing community interests 
• research partners 

 

This is a novel development in Mali where public entities have remained completely uninvolved in 
FS management, leaving its challenges to the households and private entrepreneurs. Stakeholders, 
including public authorities, have now become aware, though, that public entities should be made 
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 What scale for FS treatment: 
centralised or semi-centralised ? 

Objective: 
minimize overall cost for collection, haulage and treatment 
while guaranteeing safety in FS handling, use or disposal 

FSTP 

 

responsible for FS management given the eminent importance of improving people’s livelihood by 
reducing the health risks of current practices. 
 
The above cases from Danang, Kumasi, and Bamako exhibit the following strengths and 
weaknesses: 
 
Strengths  Weaknesses 
• Political will and awareness within municipal authorities  • Lack of regulatory system 
• Devolvement of FS collection services to the local private 

sector 
 

• Too complex regulatory system 

• Initiatives of private sector in close contact with customers 
(households) 

 • Lack of government strategy on 
subsidising FS management  

• Existence of an FS committee (gathering all stakeholders)  • FS collectors must pay for FS 
delivery to treatment sites (Kumasi) 

• Clearly defined terms of reference for the different 
stakeholders 

 • Lack of strategy on biosolids 
marketing 

• Financing mechanisms based on incentives and sanctions   • Emptying fees too high 
• Existence of treatment plants based on sound technology   
• Traditional excreta reuse in agriculture   
 
 
APPROACHES AND TOOLS FOR IMPROVED FS MANAGEMENT

On planning 
 

Planning for FS management must form an integral part of long-term urban sanitation planning.  
Identification, continuous involvement, and definition of  the specific roles of all actors as well as 
sustained concertation among them constitute the single most important set of measures in devising 
and maintaining improved FS management. In the case of Danang and Kumasi, stakeholder 
identification and coordination was sought by the authorities. In Bamako, the respective initiative 
emerged from entrepreneur’s side. Where use of biosolids (the solids fraction of sludges treated to 
allow safe agricultural use) produced through FS treatment is envisaged, farmers and farmers’ 
cooperatives also belong to the stakeholder groups as they determine whether or not a market may 
develop for hygienically safe biosolids produced in future treatment schemes (Klingel 2001). 
 
Infrastructure planning 
 

Given the difficulties in collecting FS and in hauling it 
across cities to designated disposal and treatment sites, 
the devising of modest-scale “satellite” treatment 
plants (Fig. 3) and of neighbourhood or condomenial 
septic tanks to be sited in easily accessible locations 
may contribute significantly to reducing collection and 
haulage cost, hence, increasing the frequency of pit 
emptying and reducing indiscriminate dumping of FS. 

  
Fig. 3 Semi-centralised FS treatment – a strategic 

tool to minimise cost, indiscriminate 
dumping, health risks, and water pollution 
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Fig. 4 Novel money flux scheme in FS management (after 
Steiner et al. 2002) 

Emptying equipment should be adapted to allow emptying of pits located in narrow lanes. Effective 
technical solutions do exist such as combined small, hand-pushed vacuum tugs of 350 L and truck-
mounted vacuum tanks of 5m3, as operated in Haiphong (Vietnam) (Klingel, 2001). 
 

Several modest-cost options for FS treatment have been investigated upon and developed by 
SANDEC and its partners in recent years. Potential options are, for example, waste stabilization 
ponds, plain sludge drying beds, reed-planted sludge drying beds (constructed wetlands) and 
composting. Preliminary guidelines for planners and engineers on different options have been 
formulated (Heinss et al. 1998; Klingel, 2001; Montangero and Strauss, 2002; Koottatep et al. 
2002). There is no single best option, which may prove equally suitable under the widely varying 
conditions which prevail in urban areas of developing countries. 
 
Who will pay for what ? 
 

 
Sustainable environmental 
sanitation may be achieved 
or enhanced only by applying 
appropriate financial incen-
tives and sanctions (Wright 
1997). Hence, municipalities 
must devise an effective 
sanctioning system (e.g. by 
imposing fines or non-
renewal of FS collection 
contracts with entrepren-
eurs), and an incentive-based 
policy by, among others, 
paying entrepreneurs for 
delivering FS to the legally 
designated treatment or 
disposal site 
(Jeuland 2002; Steiner et al. 
2002; Barreiro 2003). 

 
 

 
Based on a money flux reversal model developed by Jeuland (2002) for FS management in one of 
the districts of Bamako (Mali), Steiner (2002) developed a series of possible financial models for 
the flow of fees to be paid within the customer/service provider/public authority triangular network 
existing or to be developed in improved FS management. Fig. 4 illustrates such a financial scheme, 
the most crucial element of which is the payment to collectors for FS brought to the treatment site 
(discharge premiums). The flux reversal principle is about to be introduced in the city of Danang, 
Vietnam. The city of Ouagadougou, Burkina Faso, is planning to pay collectors the equivalent of € 
3.70 per standard truck load upon delivery of FS to the new wastewater/FS treatment scheme to 
reduce illegal and illicit dumping of FS or use of untreated FS in agriculture. For FS management to 
function on a sustainable basis, national or municipal governments must consider to provide 
subsidies, recoverable partly by a surtax on water, wastewater or sanitation charged to households. 
The rationale for such a policy is to render pit emptying affordable to all urban dwellers, to enable 
entrepreneurs to operate FS services with adequate profit margins, and to keep prices for biosolids 
usable in agriculture competitive. Intensive information, awareness-raising and social/commercial 
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marketing campaigns are needed to render new money flux procedures acceptable by the urban 
customers and to induce the demand of farmers for biosolids. 
 
Regulatory 
 

Management. There is in most countries, a paucity of regulatory acts, ordinances, and 
administrative rules related to FS management. Hence, authorities are challenged not only to create 
this regulatory framework but also to develop procedures and capacity to promote understanding 
and enforce adherence by the actors involved. Crucial elements of a regulatory basis comprise: 
 
• Legally binding terms of reference for selected national and municipal bodies 
• Designation of and securing land for sites where FS discharge or treatment will be allowed 
• Certification and licensing of entreprises carrying out services in FS management 
• Formulating on a municipal level the ordinances, which determine the procedures (technical and 

financial), conditions, incentives, and sanctions for effective FS management. 
 

Treatment. Replicating the strict standards or limits established in industrialized countries without 
taking into account the local conditions is entirely inappropriate, as the development of monitoring 
and enforcement is still lagging behind in most developing countries. There, numerical quality 
standards for treating sludges or wastewater are often established without defining locally 
appropriate management and treatment options. Such options, in turn, have to take into account 
disposal or use scenarios, type of soils, health aspects, financial and economic factors, and 
institutional capacities. Treatment aiming at the use of the biosolids has to meet different standards 
than treatment aiming at disposal or discharge into the environment (Ingallinella et al. 2000). 
 

A sensible strategy for public health protection in biosolids use has been adopted by the EU, the 
“HACCP” (hazard analysis and critical control points)-approach. Thereby, barriers or critical 
control points are defined, which reduce or prevent the transmission of infections. Sludge treatment 
options, which are found to inactivate excreted pathogens to desirable levels, are the prime element 
in this (Matthews 2000). “Barrier points” such as the sludge treatment works, can be easily 
controlled with respect to design and operations, thereby securing the compliance of the treated 
biosolids with stipulated quality standards. In contrast to this, the controlling of numerical quality 
criteria for wastewater or biosolids requires regular monitoring. In economically less developed 
countries, such monitoring is usually unreliable and hardly affordable. 
 

In industrialised countries, pollution laws have been made more stringent in a stepwise manner over 
many decades. Concurrently, wastewater and sludge treatment technology has been upgraded 
stepwise to cope with an increasing number of constituents and to reduce pollution loads discharged 
into the environment (Johnstone and Horan 1996). In economically less advanced countries, a 
suitable strategy would consist in also selecting a phased approach (Von Sperling 2001). 
 

Xanthoulis and Strauss (1991) proposed a guideline value for biosolids (as produced in faecal 
sludge or in wastewater treatment schemes) of 3-8 viable nematode eggs/g TS. This 
recommendation is derived from the WHO guideline of ≤ 1 nematode egg/litre of treated 
wastewater used for vegetable irrigation (WHO 1989), and based on an average manuring rate of 2-
3 tons TS/ha·year. Well-designed and operated, modest-cost options guarantee that this limit is 
likely to be met under most circumstances. 
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CONCLUSIONS AND RECOMMENDATIONS 
 

Promising initiatives to establish improved FS management are under way, from which lessons can 
be learnt. An array of tools from which stakeholders can choose has been identified. They comprise 
systematic planning based on stakeholder identification and concertation (integrated with urban 
sanitation planning); regulations on services provision and management procedures; fee structuring 
and money fluxes (flux reversal !); devolvement of emptying services to private entrepreneurs; rules 
to secure a competitive market; appropriate treatment options; securing the market for biosolids 
sale. Potential solutions suiting local conditions and needs, such as the ones discussed in this paper, 
should be further developed and tested in pilot/demonstration projects. They should be monitored 
and evaluated in order to establish practical, action-oriented recommendations complemented by 
capacity building programmes.  
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