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 Can sewerage be pro-poor? Lessons from Dakar.
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	Less than 20% of the urban population of sub-Saharan Africa is connected to a sewerage network, with wide variation between cities with relatively high levels of connection (like Dakar) and cities with practically no sewerage (like Lagos). Against this backdrop, some specialists argue that sewerage can be an appropriate solution for dense urban settlements in African cities; others that it is too costly, frequently dysfunctional, and ecologically unsustainable. So can sewerage be a pro-poor solution, or is it an inappropriate technology serving only wealthy elites? Certainly, most existing sewerage systems in West African cities serve only wealthy central districts, and many function poorly. But the recent sewerage expansion within Dakar’s PAQPUD programme, managed by the Senegalese National Office for Sanitation (ONAS), has specifically targeted poorer districts of the city, and has used settled sewerage (assainissement semi-collectif), with nominally lower investment costs than conventional sewerage. Preliminary evaluation indicates that there have been serious construction delays in many districts, and that per-household investment costs have been considerably higher than was anticipated at project appraisal. However, those schemes that are operational are working reasonably well. This paper presents a brief overview of sewerage systems in West African cities, then reports initial findings of the ongoing evaluation of the Dakar settled sewerage schemes, and finally considers how ongoing sewerage investments might be made more pro-poor.



Sewerage systems in West African cities
Of the sixteen West African urban areas with population of 1 million or more, only four have sewerage systems serving a significant proportion of the total population, namely Abidjan, Dakar, Conakry and Abuja. These systems currently serve about 30%, 25%, 15% and 15% of the respective urban area populations: about 1 million people in Abidjan, 625,000 in Dakar, 200,000 in Conakry, and 200,000 in Abuja. Other West African cities do not currently have functioning large-scale sewerage systems, though note that some cities (including Accra, Bamako, Banjul, Cotonou, Niamey, Nouakchott and Ougadougou) have small central systems, while most cities have small local systems serving for example schools, hospitals and hotels, as well as industrial facilities. A comprehensive review of wastewater treatment plants (WWTPs) in francophone West Africa (CIEH, 1993) catalogued a total of 155 non-industrial WWTPs, 108 of them in Côte d’Ivoire. However, most of these WWTPs were no longer functional. For example, the authors identified 6 small WWTPs in Benin, all in Cotonou, serving two housing estates, a hotel, a hospital, a textile factory, and an abattoir: but of these only two (those serving the hotel and the textile factory) were operational as at 1993. A similar situation was seen in most other countries, with many WWTPs no longer operational. Over 95% of functional treatment plant capacity was in Senegal and Côte d’Ivoire.
Abidjan, Côte d’Ivoire

Abidjan is a low-lying coastal city built around coastal lagoons. The city’s drainage and sewerage systems were largely constructed in the 1970s/80s, with massive assistance from the World Bank (Attahi, 1999). The sewerage network comprises a main collector of 23 km, a network of 640 km, and 45 installations including pumping and pretreatment stations. Except for a small WWTP in the wealthy Riviera district, with capacity for about 5000 people, the collected wastewater is only pretreated before discharge to the sea via a 1.5-km outfall. The pretreatment plant comprises settling tanks and sand filtration units; an independent evaluation (Hawkins, 2002) states that the system is well-managed and basically operational, though with many elements non-functional. The network extends through large areas of the city, not just the business centre: districts covered include Koumassi, Marcory, Vridi, Treichville, Abobo and Yopougon. The sewerage system is managed by a semi-public water and sanitation utility, SODECI. In recent years significant efforts have been made to increase access by poorer households. A recent report (WUP-Africa, 2003) indicates that SODECI offers a 50% subsidy of the cost of connection to the network (i.e. the cost of connection between the sewer and the access point at the boundary of the property). This is a cross-subsidy funded by the sanitation fees charged to households throughout the city. However, this offer is reported to exclude households in unplanned and informal settlements; and even with subsidy, the household investment required remains significant (about $110 for connection, plus any within-plot installation costs, plus potentially increased water bills). As from July 2009, SODECI is offering 20,000 highly subsidised connections at 20,000 CFA (about $43), at least nominally extending to unplanned and informal districts such as Zimbabwé and Alliodan. It would be of interest to know whether these subsidy programmes have succeeded in extending coverage to poorer sections of the population. 

Dakar, Senegal

Dakar is a coastal city with well-draining sandy soils in most districts. Over 75% of households have piped water supply (mean per-capita consumption about 60 l/day). The city’s sewerage network was largely built between the 1950s and 70s; it covers a large central area, and comprises about 742 km of pipes and 43 pumping stations (Hoang-Gia et al., 2004). Dakar has one central activated sludge treatment plant (Cambérène) and several smaller plants, including a pond-based system in Rufisque (nominal capacity 2860 m3/day, though anecdotal evidence suggests that current function is poor). As at 2004, it was estimated that only about 14% of sewage collected is treated (Hoang-Gia et al., 2004); most of the rest is discharged to the sea without treatment. However, under a recent US $13m AfDB loan, the capacity of the Cambérène plant has been doubled from 9000 to 17,000 m3 per day (≈ 350,000 people), and in a second phase may be further extended to 40,000 m3 per day; there are also plans to build an additional plant (Corniche Ouest) at an estimated cost of US $47m, though as at 2009 no funding has been secured for this. The Cambérène plant functions well at present. The EU is currently funding a US $10m project to provide a long sea outfall. These investments form part of a very ambitious national programme of water and sanitation improvement, for which Senegal continues to receive very significant donor funding: this is perhaps largely because institutional capacity is very strong, so that donors are drawn to a country in which project outcomes are likely to be good.  A recent report from the Senegalese sanitation authority (ONAS, 2009b) states that over the period 2005–2008 a total of about 28,000 connections were made to the sewerage network, and that a further 64,000 connections will be made before 2015. The unsubsidised cost-to-householder of connection to the sewerage network is high (about US $215). A recent subsidy programme financed by the World Bank provided 10,000 connections at a cost to the householder of about US $30. Furthermore, and as will be discussed below, the World Bank has recently funded a pioneering series of settled sewerage schemes for relatively poor districts.
Conakry, Guinea

Conakry, a coastal city built on an island and adjoining peninsula, benefitted from a major World Bank sewerage project that terminated in 2005. The system comprises five pumping stations, 4 km of sewer mains, 40 km of network and a WWTP. The World Bank’s ex-post evaluation (World Bank, 2006) judges the project to have been successful, with more than 200,000 people reportedly connected to the network in the central Kaloum district of Conakry, and an additional one million people benefitting from sludge treatment facilities. At the time of the evaluation, however, the WWTP had not been completed, so that all sewage was discharged to sea without treatment; the authors do not know whether this WWTP is currently functional. The evaluation raised concerns about financial sustainability and institutional strengthening: sanitation charges were initially to be collected with water bills, but the government froze water tariffs, leading to a dramatic decline in revenues. In view of these problems, a Guinean contractor was selected to operate and maintain the sewerage system, with financing from a specific household sanitation tax (as opposed to a sewerage surcharge assessed on water consumption); appropriate legislation was passed, but this system was not in effect as at 2006. We do not have more recent information on the status of the Conakry sewerage system.
Abuja, Nigeria

Abuja, the federal capital of Nigeria, is a planned city with sloping topography. However, the planned central district is surrounded by extensive poorer districts and informal settlements. The current sewerage system serves only the central district, with an activated sludge treatment plant at Wupa. The authors have no information on number of people served. A 2002 report (Ho, 2002) states that the Wupa WWTP at that time had capacity for 50,000 people, and was overloaded leading to poor treatment efficiency. The Federal Capital Territory Administration website currently states that capacity is 200,000 people. Broad plans exist to extend sewerage to other districts of the city (the so-called Phase II and Phase III districts), but there appears to be no immediate prospect of this being funded either by the federal or state government, or by international donors. Abuja would thus appear to be a classic case of sewerage serving only a privileged elite, with no attempt to serve the poor.

Accra, Ghana

A World Bank-funded sewerage system was completed in central Accra in 1973, covering 1000 ha and involving 28.5 km of sewers. Wright (1997) describes this system as “a classic example of unaffordable services [for] prospective beneficiaries”, and states that the system never worked well, “because of narrow and crooked streets and below-standard housing and plumbing”. Only 6.5% of the target of 2000 household connections was achieved, and Accra currently has only a vestigial sewerage system. Recently, however, the US $49m Accra Sewerage Improvement Project (ASIP) has been approved by the AfDB (AfDB, 2005), and construction is currently underway. This project will include the construction of two new WWTPs at Densu Delta and Legon, each with about 6000 m3/day capacity, the former discharging to the sea and the latter to a river; mains sewer of length 33 km; sewerage network rehabilitation and extension to a total length of 63 km; eight pumping stations; long sea outfall for the Densu Delta plant; about 4200 subsidised household connections; 146 public toilet blocks and 36 septage holding tanks (i.e. tanks for sludge from unsewered latrines and septic tanks). Most of the planned connections will be in institutional and wealthy residential central districts of the city: Central Accra, Ministries, Osu, Dansoman, New Manprobi, and Legon (university campus). In personal correspondence, project managers have indicated a) that some public latrines will be connected to the network, and b) that “the project will pre-finance house connections for low-income people, where the installation fees will be recovered on instalments and recycled (as a revolving fund) to connect more people”. It is also possible that the infrastructure will provide a basis for ongoing expansion to serve poorer districts. At this stage, however, the project seems to have only minor pro-poor components.

The Dakar settled sewerage schemes
One way in which sewerage systems might better serve the poor is to use low-cost sewerage technologies, which apply various technical strategies (such as smaller-diameter pipes, local materials, shallower gradients, “condominial” layout, and/or less frequent inspection points) and socio-organisational strategies (including community financing, community construction and community maintenance) with the aim of reducing investment costs (see Mara 1996). Low-cost sewerage technologies include both solids-transporting systems and solids-free systems (i.e. settled sewerage systems, systèmes d’assainissement semi-collectif, in which only the liquid fraction of the wastewater is piped away, while large solids are settled out on-site in an interceptor tank).  
Low-cost sewerage solutions have been used at pilot scales in various African countries (see next section). However, the World Bank-funded PAQPUD project serving peri-urban districts of Dakar is the first attempt to introduce these technologies on a larger scale, with 11 settled sewerage schemes initially targeted to serve about 127,000 people. In February 2009, the author performed a preliminary evaluation of this component of the PAQPUD project, on the basis of interviews with programme managers and local coordinators, visits to 5 of the 11 sites, and 50 interviews with householders in 3 sites (Ngor, Yoff and Rufisque). The findings of this preliminary evaluation are summarised here; more detailed evaluation is ongoing, and it is anticipated that results will be published in 2010 and 2011.  
Settled sewerage was pioneered in Dakar in the mid 1990s by the Senegalese NGO ENDA-RUP (Gaye & Diallo, 1997). These were small-scale pilots in the districts of Rufisque and Yoff, with local small-bore sewer networks discharging to purpose-built local treatment plants. These pilots suffered diverse problems and are at present largely dysfunctional, for reasons including poor design and poor construction (Hoang-Gia et al., 2004; Guène, 2008; author’s observations); however, they clearly served as a very useful model for scaling up under the PAQPUD project.

PAQPUD aims and characteristics

The PAQPUD project (Programme d'amélioration de l'assainissement des quartiers périurbains de Dakar)–funded by the Word Bank, designed and overseen by the Senegalese sanitation authority ONAS (Office National d’Assainissement du Sénégal), and implemented by the public works contracting agency AGETIP– ran over the period 2001–2009, and aimed to improve sanitation in non-central districts of Dakar: targets included 60,000 onsite facilities serving 270,000 people, settled sewerage systems serving 127,000 people, and public and school latrines serving 30,000 people. Coverage has specifically excluded the central districts of Dakar, and has focused on lower-income urban residential districts of Dakar proper, and lower-income urban and semi-urban residential districts forming part of Greater Dakar (départements of Guédiawaye, Pikine and Rufisque).
Under PAQPUD, settled sewerage has only been introduced in communities with certain specific characteristics: it is important to stress that throughout most of the city, sanitation planners continue to favour onsite sanitation. Notably, some areas of Dakar have highly impermeable soils prone to water-logging. In these districts, septic tanks regularly overflow during the wet season, often obliging the householder to spend very significant sums of money on emptying (Hoang-Gia et al., 2004). A key criterion in selecting districts for settled sewerage (as opposed to onsite sanitation) has therefore been substrate permeability: as shown in Table 1, most of the districts selected have impermeable substrates. A secondary criterion has been layout: several of the districts selected for settled sewerage have irregular layouts with very narrow streets (often < 2 m or even < 1 m width), so that laying conventional sewers is judged to be difficult.
As summarised in Table 1, these 11 settled sewerage schemes are located throughout Greater Dakar, with eventual targeted coverage for each scheme ranging from about 100 to about 1400 households. Note that the initial total coverage target of 11,200 households was reduced to about 7,200 households during the detailed planning stage. The four schemes in Dakar proper are designed to connect to the existing central sewerage network (with treatment at Cambérène); one scheme is designed to discharge to the existing stabilisation pond in Rufisque; the remaining 5 schemes include new-built local treatment plants (either anaerobic filters or, in one case, stabilisation ponds). In all cases final discharge is to the sea.

Preliminary outcome evaluation

PAQPUD’s target of 60,000 onsite facilities has reportedly been met (ONAS, 2009a; though see “Costs and pro-poorness” below); however, as at February 2009 only 4 of the 11 settled sewerage schemes had been completed, serving an estimated 1,800 households (16% of the original target of 11,200, or 25% of the revised target of 7,200). This corresponds to about 20,500 people, assuming an average of 11.43 people per household (see footnotes to Table 1). Recent reports from ONAS (ONAS 2009a, 2009b) have indicated about 90% achievement of target, but this is an estimate of network coverage, without taking into account either the number of households actually connected, or whether pumping stations and treatment facilities are up and running. Pumping stations are essential for system function. Very recent information (September 2009) indicates that only one additional scheme (Mbao) has become operational since February 2009: construction work continues but with severe and ongoing delays in Bargny, Cambérène, Hann Bel Air, and Rufisque Est. Delays have arisen most notably in the delivery and installation of pumping station machinery. At the time of writing, it remains unclear exactly why these delays have occurred, and why AGETIP (the contract management agency for the project) has not commenced procedures to recover delay penalties from any of the various companies involved, despite evidently serious non-compliance. 
The author’s preliminary evaluation in February 2009 focused on the four schemes that were functioning at that time (Ngor, Yoff, Ouakam, and Cité Ousman Fall). Ngor and Cité Ousmane Fall have both been operational for over 2 years. The percentage of households connected is high, and the system appears to be working reasonably well: interviews indicate that beneficiaries are generally happy with the system, and that minor blockages are often resolved by the householders themselves. [Specifically, 18 of 20 householders interviewed in Ngor reported that they were pleased with the system; in many cases they did not now have to empty their tanks during the rains, saving them considerable amounts of money; 3 of 20 householders had experienced blockages within their plot or nearby, but in all three cases these blockages were rapidly resolved by the householder, by a plumber contracted by the householder, or by ONAS.] In Yoff and Ouakam which came on-line a few months before the February 2009 evaluation, interviews indicated significant problems with system function, and the percentage of households connected is at present lower. [Of 20 households interviewed in Yoff, only 7 (35%) were connected to the network: of the remaining 13, 7 were not connected but would like to be, and 5 were not connected by choice, generally citing the poor function of the system. Four of the connected households (20%) reported persistent problems of blockage and back-up; these houses were all in the same small area, so this may be an over-estimate of the proportion of households showing such problems. One of the system’s two pumping stations is not operational, so that sewage from this part of the network currently overflows directly onto the beach.]

Maintenance and sustainability

The administrative structures responsible for the maintenance of the Dakar settled sewerage systems remain undefined. Maintenance of the major system components (treatment stations, pumping stations, trunk sewers) will certainly remain the responsibility of ONAS, but final responsibility for maintenance of the local networks is undecided. Local Management Committees (Comités de Gestion) exist in some districts, but it is unclear to what extent these committees will take responsibility for system maintenance, and to what extent ONAS and/or the district council (la mairie) will be involved. One possibility is that the council will employ a coordinator who works within the Management Committee, with wage financed by householder contributions. [Note here the long-term failure of a small settled sewerage project in Nigeria, attributable to lack of clear responsibility for maintenance; see below.] A related concern is sludge accumulation in interceptor tanks (i.e. the sewered septic tanks of a settled sewerage system). Project design documents assume that interceptor tanks will require sludge removal every 2 years. Sludge may be removed by informal manual operators, by trained and organised manual operators, by operators using Vacutugs and similar, or by tanker. As in most African cities, this issue is complex and problematic. In several of the districts with settled sewerage, tanker access is difficult because of the narrow sandy streets, and indeed many septic tanks cannot even be accessed by Vacutug; thus manual emptying will remain necessary. Interestingly, however, we saw several households in Ngor and Cité Ousman Fall in which the system had been in operation for over 2 years, but in which no significant sludge accumulation was observed in interceptor tanks.
Costs and pro-poorness

The data initially available suggest that the per-household investment costs of settled sewerage have been markedly higher than estimated at project appraisal (though note that this has not affected the connection cost charged to householder, which has been maintained at about $50, i.e. a World Bank-funded subsidy of over 95%; in some districts this amount has been reduced even further with additional subsidies from the local council). The investment cost estimated at appraisal was 450,000 CFA ≈ $980 (including network costs, WWTP construction costs, and septic tank improvements or reconstruction as required; not including toilet construction costs, since most households already have toilets). However, initial estimates based on expenditure data recently published by ONAS (2009a) suggest a final per-household investment cost of at least $1900; this assumes that the revised target of 7,200 households is fully met; if this target is not substantially met (as currently seems very possible), and/or if further expenditure is required, the eventual per-household cost may be much higher. The (optimistic) figure of $1900 is higher than the JMP estimates (JMP, 2000) of $732 per household for “small-bore sewerage” and $1680 for conventional sewerage (figures obtained by inflation-adjusting the JMP 2000 figures, and assuming 11.43 people per household, as assumed in ONAS calculations for Dakar); this of course may mean that the JMP estimates are unrealistically low. It should be noted that the Dakar costs include 9 pumping stations and 5 local WWTPs, as well as significant within-plot investment. [In comparing estimates of the final per-household cost of settled sewerage versus onsite sanitation under the PAQPUD project, some caution is required, since the oft-cited figure of 60,000 “onsite facilities” refers to number of wash/sanitation installations, not number of households. In fact, only about 35,000 households received installations, and of these only about 15,600 received sanitation installations proper, while the remainder mostly received just an outdoor sink with soakaway = bac à laver puisard. In the 15,600 households that did receive sanitation installations, these were mostly twin-pit pour-flush toilets = toilettes à chasse manuelle.]

As regards pro-poorness, this preliminary evaluation indicates that the settled sewerage component of the PAQPUD project has indeed accessed relatively poor populations, by focusing specifically on poorer non-central districts: for example, Ngor is listed by Minvielle et al. (2005) as one of the poorest districts in Greater Dakar (see Fig. 1). Furthermore, our ongoing householder surveys have revealed connection of some of the poorest households within the project districts. However, this aspect will need more detailed evaluation on the basis of household survey data, using statistical methods for pro-poorness assessment (see e.g. O’Donnell et al. 2008). Qualitative data are also relevant here: in Rufisque, for example, preliminary interviews have indicated that some households were unable or unwilling to pay the initial fee, and efforts to organise microcredit for these householders were not successful. It is certainly possibly that, within the areas targeted, the connection rate among the poorest households is lower than among less poor households.   
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Figure 1. Location of the 11 settled sewerage schemes (see Table 1) within Greater Dakar. The colour-coding of districts by average income is from Minvielle et al. (2005). Central Dakar occupies the southern tip of the peninsula. Schemes 9 and 7 are in fact somewhat further east than indicated.


Other low-cost sewerage projects in West Africa
Reed & Vines (1992) evaluated a small settled sewerage system constructed in the 1960s in the Nigerian town of New Bussa. At the time of evaluation the network was in very poor condition, with frequent wastewater overflow into the streets. This was attributed to lack of maintenance: responsibility for maintenance was disputed between two organisations, neither of which received funds for this purpose either from the community or from government.

Salifu (1997) describes a low-cost solids-transporting system constructed in the mid 1990s for an area of 2- to 3-storey housing in the Asafo tenement district in the Ghanaian city of Kumasi; see also Brown (1996). Salifu reports initial tariff-related problems: specifically, the increased water use associated with sewerage provision led to marked increases in bills (in part due to badly designed tariff procedures), but this issue was resolved and there appear to have been no further problems. Personal correspondence with Dr Salifu indicates that this system continues to function well today. 

The Senegalese NGO ENDA-RUP, with financing from the Agence Française de Developpement,  has recently commenced a project entitled “Appui à l’assainissement semi collectif des quartiers défavorisés de 9 villes d’Afrique francophone”, involving small-scale settled sewerage projects in Senegal (Dakar, Rufisque, Bignona, Dagana, Saint Louis), Cameroon (Douala, Edéa and Bertoua) and Burkina Faso (Ouagadougou). In Mali (Bamako) and Togo (Lomé), the organisation CREPA has constructed some small-scale settled sewerage schemes. We have not been able to obtain detailed information about these ENDA-RUP and CREPA projects: some may be greywater drainage only, and all appear to be small scale. But certainly the very important pioneering role of NGO-led pilot schemes should not be under-estimated.

Finally, in Dakar, a low-cost solids-transporting sewerage system (i.e. a Brazilian-type condominial system) is currently being constructed, under ONAS management and with UN-Habitat funding, in an area of Ngor not covered by the existing settled sewerage system. Again, this is a pioneer project for Africa.
Improving the pro-poorness of sewerage
Can sewerage be pro-poor? There is no simple answer to this question, in part because there is no simple definition of pro-poorness: for example, should we consider a sewerage scheme to be pro-poor if (as in Dakar) it serves relatively poor districts, or only if it serves the extreme poor? In a recent survey of expert opinion (Norman & Chenoweth 2009), we found that 83% of respondents considered low-cost sewerage to be “sometimes” or “often” appropriate for lower-income districts of African cities, versus only 17% who considered it “never” or “very rarely” appropriate. In addition, a significant minority (44%) of respondents considered conventional sewerage to be “sometimes” or “often” appropriate. But notwithstanding these widespread views, most sewerage systems in West Africa currently serve only wealthy central districts, and the appropriateness of low-cost sewerage remains to be demonstrated.
Three points should be stressed here. Firstly, sewerage can only be considered appropriate (for the poor or for the wealthy) if institutional capacity is sufficient for system maintenance and associated cost recovery; and some countries in West Africa simply do not have such capacity at present. Secondly, sewerage can generally be considered appropriate only for communities with individual piped water supply, which will generally rule out very poor communities (though see Point 2 below). Thirdly, the appropriateness of sewerage is dependent on specific site characteristics: thus in Dakar, for example, settled sewerage has been used largely in areas with poor drainage, while in better-draining areas onsite sanitation remains the norm.

What lessons might be learnt from Dakar? First, Senegal has a unified and highly skilled national sanitation authority, with responsibility for both sewerage and onsite sanitation: this is clearly essential for effective sanitation planning. Second, the World Bank-funded PAQPUD project has focused specifically on relatively poor districts of Greater Dakar, explicitly excluding the central area: this is a radical approach that has certainly favoured pro-poor impact. Third, the project has used settled sewerage technologies which may prove cost-effective and pro-poor: though our conclusion here must be very cautious, since initial evaluations indicate that coverage currently remains very low, that investment costs have been markedly higher than was anticipated, and that viable organisational systems have yet to be developed for sustainable maintenance. It is also important to stress that Dakar and Abidjan are unlike most other West African cities in that they already have widespread piped water supply and major sewerage systems.    
Finally, we note that low-cost sewerage (settled sewerage and condominial sewerage) is only one of several strategies by which sewerage might be made more pro-poor. Other strategies include:

1) Expansion of sewer mains and/or secondary lines into poorer districts; or indeed new construction in poorer districts. This is a radical and clearly pro-poor approach. However, it can only be useful if the project is able to ensure that households in the districts served actually connect to the sewer: ex-post evaluations of previous sewerage projects in African cities repeatedly report that the targeted number of connections was not achieved.
2) Connection of communal latrines to the sewer network. This is an interesting option which might help resolve sanitation problems in very poor districts. This approach is currently being used in Nairobi (where sewer mains run close to slum districts including Kibera). However, there is a danger here of “token pro-poorness”: the current ASIP project in Accra will connect a few communal latrines, but nonetheless the project basically serves wealthy central districts only. 
3) Provision of subsidy for household connection, as has been used on a fairly large scale in both Abidjan and Dakar. However, there is a clear risk that subsidies of this sort will not reach the poorest households, so that such programmes need to be carefully planned and closely monitored.

In conclusion, initial evaluations suggest that PAQPUD has indeed served poor households, though probably not Dakar’s poorest people. Whether the settled sewerage component of PAQPUD (where operational) has been cost-effective remains to be evaluated in ongoing studies. We would certainly urge governments, donors and sanitation planners at all levels to prioritise pro-poorness in urban sanitation projects. This may often mean directing investment towards onsite sanitation, not sewerage. If sewerage is selected, serious efforts should be made to ensure that the system directly serves poorer households.
	Table 1. Summarised characteristics and status of the 11 settled sewerage schemes as at February 2009.1


	System2
	HWT3 
	Coverage4
	Status as at Sept 2009

	
	
	IPC/CPC
	EAC
	

	1) Yoff (M)
	part
	2,170/1,360
	(680?
	OPERATIONAL: Most of the network operational for one year, but with significant problems.

	2) Cambérène (M)
	?
	1,750/1,000
	0
	NOT OPERATIONAL: Network almost terminated, but pumping station not operational.

	3) Ouakam (M)
	no
	1,400/1,000
	(500?
	OPERATIONAL: Network almost completed and operational for several months; however, connection rate remains low.

	4) Hann Bel Air (M)
	yes
	1,750/868
	0
	NOT OPERATIONAL: Most of network completed one year ago; delays in terminating work preventing system inauguration. 

	5) Thiaroye (NLp)
	yes
	910/817
	0
	NOT OPERATIONAL, STALLED: Network completed, but local opposition to treatment plant preventing system inauguration.

	6) Mbao (NLf)
	part
	700/668
	?
	OPERATIONAL: Network and associated local treatment plants now reportedly operational (September 2009).

	7) Bargny (NLf)
	yes
	630/443
	0
	NOT OPERATIONAL: Network almost completed, awaiting construction of pumping and treatment stations.

	8) Ngor (M)
	yes
	630/443
	(443
	OPERATIONAL: Operational since February 2007, system performance apparently good.

	9) Rufisque (ELp)
	yes
	910/290
	0
	NOT OPERATIONAL: Network basically completed, awaiting construction of pumping and treatment stations.

	10) Cité OF (NLf)
	yes
	210/174
	(174
	OPERATIONAL: Operational since February 2007, system performance apparently good (though marine outfall broken).

	11) Cité S (NLf)
	?
	140/109
	0
	NOT OPERATIONAL, STALLED: Network completed, but local opposition to treatment plant preventing system inauguration.

	TOTAL
	
	11,200/7,172
	(1,800 ?
	


1 As at September 2009, the Mbao system is now operational, but this has not been taken into account in the estimation of total coverage (1,800 households).  

2 System discharging to main sewerage network (M), to existing local WWTP (EL), or to new local WWTP (NL); f = anaerobic filter, p = waste stabilisation ponds. Cité OF = Cité Ousman Fall; Cité S = Cité SONES.
3 HWT = high water table.

4 Coverage estimates (IPC, CPC, EAC) are numbers of households. IPC = initially planned coverage (at appraisal stage); CPC = currently planned coverage (as obtained at detailed planning stage); EAC = estimated actual coverage (as estimated by author in February 2009). ONAS estimates that mean household size in Dakar is 11.43 people, so 11,200 households = 128,000 people; however, other estimates of mean household size are lower (RGPH-III Survey, cited in Hoang-Gia et al., 2004, p. 237, 7.45 people per household, so 11,200 households = 83,440 people).
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