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Abstract

With increasing rapid growth, Dhaka city may reach up to 25 million people by 2025. The slum population is growing massively as do sanitation problems.

A major problem is one of sanitation facilities, especially for the urban poor but a further and equally pressing one, is that of the emptying, transport and treatment of faecal sludge from latrines.

A mobile machine to do this, known as Vacutug, was introduced by DSK in 2001 and a second, larger,  machine  followed in 200X. 

In this paper, the operational, financial and management issues surrounding Vacutug are introduced. Its success is highlighted and key questions posed for its future use and its possible contribution to one of Dhaka’s most urgent questions.

1
Introduction and Objective
Concept

This contribution to the  Sanitation Workshop being hosted by WaterAid Bangladesh in January 2008 focuses upon the issues arising from the Vacutug operation in Dhaka and other areas.

It was suggested as a useful topic for the workshop as it is established that such operations as that provided by Vacutug are vital in densely populated, unplanned urban areas in developing countries. However, while much of the literature and research in the sanitation sector concentrates upon the areas of hygiene promotion and latrine provision and there is less written and disseminated on the downstream issues of emptying, transport and treatment.

That these are a continuum or chain is obvious, with an implication that if one of them does not function properly, then the entire chain fails. So, as Vacutug has been operational in Dhaka for some time, then it makes sense to attempt to generate a document that sets out successes and failings, constraints and challenges for the workshop. Hence this paper.
Objective

So, to be clear, the Objective of this paper is to illustrate the current status of the emptying, transport, treatment chain in Dhaka – essentially, what contribution can Vacutug make to solving one of the most pressing problems associated with sanitation in Dhaka?

Structure of Paper

The structure is as follows:

2 – Context – Dhaka slum development, sanitation coverage, requirements of disposal and treatment.
3 –Vacutug – operations, finance and management.
4 – Lessons – strengths and weaknesses, operational implications, service expansion. 
5 – Questions and issues arising.
2
Context

Dhaka slum development

Dhaka Statistical Metropolitan Areas includes Dhaka City Corporation (DCC) area and the municipalities of Tongi, Gazipur and Narayanganj. It has a population of 8.1 million (the area within DCC has a population of around 6 million) with an annual growth rate of over 5%.. Given the present trend of population growth and fertility rate the projected population for Dhaka SMA by the year 2025 is 25 million
 which would make it one of ten mega cities of the world. 

The growth rate in some of the informal urban settlements in Dhaka is as much as nine percent per annum
. Projections for 2010 put the number of poor in urban slums and squatter settlements in Bangladesh at 25 million with the majority living in Dhaka. Most of these additional people would be poor with little or no skill and employed in marginal occupation at low wages. They would provide essential services for the city and contribute little to the municipal revenue but nonetheless require services. The demand for services of all kinds is increasing rapidly.
Poor households in slums and squatters in Dhaka are vulnerable to sudden crises and shocks in their social, physical and economic environment  including expenditure due to aliments, theft of household property, eviction from land, floods, cyclone and crime and violence. Women in particular suffer the most as they participate less in income generating activities, have little role in decision making and are largely restricted to home-based activities. Only 8% of the women participate in household decision making. In around 74% of households women manage chores and 22% of them also engage in home-based income generation activities
. The remaining manage household chores and work outside as well. The proportion of women engaged in income generation activities is high in poor urban households. 
Except for a few residential and commercial areas, Dhaka grew haphazardly without reference to a guiding framework or a plan. The most common forms of physical planning –master planning, strategic planning and zoning regulations – have failed. These plans are too prescriptive and static and do not consider the economic demand for space and ignore cost and financing aspects. Land use in Dhaka is a chaotic milieu of residential, commercial and institutional facilities. The socio-economic forces and apathy of the government push the urban poor that comprise 40 to 50% of the population to limits of survival
. The poor live in environmentally degraded areas on the edge of flood plains, rivers, railway lines, roads, periphery of industrial/commercial areas or on undeveloped public and private land.  The pressure for development is intense and every passing day sees the addition of new areas to urban use.
The land ownership pattern in Dhaka, as in most of Bangladesh, is skewed. The richest 2% of the households in Dhaka occupy over 15% of the land, while the lowest 70% occupy only 20%
. The government through its different agencies owns large amount of land which is not available in the open market.  The government has been providing serviced residential land to middle and upper income households at prices that do not reflect market values. The informal sector supplies the majority of the urban land and housing. The poor are largely left to fend for themselves.
The population density in Dhaka city varies widely. The government interventions has created several enclaves of high class residential areas (Gulshan-Baridhara) for no more than 50 persons per acre, while the overall density of population in the city ranges between 300 and 5,000 persons per acre with an average floor to person ratio of 5.3 sq. meter per person
. However, in recent years the “enclaves” are also densifying.  The vast majority of housing especially in the informal settlements lacks basic services such as water supply and sanitation. High densities and low per capita floor space and poor services create poor environmental setting and dreadful living conditions. The difference in residential densities also reflects the gross imbalance in residential land ownership and distribution within the city.  

Despite the government’s recognition of the inadequacy of housing, for the vast majority of the population in Dhaka the housing situation has not improved over the years. Over 47% of the housing stock is of temporary materials needing frequent replacement. High densities, low per capita floor space and absence of basic services result in poor living conditions. Rented units comprise 65-75% of the total housing stock in Dhaka. The situation of the poor is particularly difficult
. The share of urban poor in Dhaka is 55% of the total. Most of the urban poor live in slums and squatters in over 3,000 slums/squatter settlements varying between 10 to 2,500 households.
  About a third of these settlements are more than 15 years old
.  Only 18% of the urban poor and 3% of the poor in Dhaka city have legal tenure to the premises they occupy
. 
Relevant Sanitation Issues – the context for Vacutug
Approximately about 76% of the population in Dhaka has access to proper sanitation. Dhaka has a water-borne sewerage system that serves around 27% of the population. The remaining population rely on septic tanks, pit latrines, unhygienic hanging latrines or defecate in the open. Poor drainage decreases permeability of soil making dense urban areas unfit for onsite sanitation options. Pits fill up too quickly to be emptied efficiently, and effluent from septic tanks flow into open drains aggravating environmental pollution. 
The poor in Dhaka live in underdeveloped and under-serviced land and unsafe environments vulnerable to floods and water-logging. They are, more often than not, without access to adequate food, water, shelter, sanitation, and healthcare.
 In a slum in Kallyanpur of Dhaka WaterAid found only 64 sanitary latrines for 1,500 families.  Others use unsanitary “hanging” latrines or resort to open defecation in ditches and roadside drains that remain clogged all the time. Such condition imposes a burden on women who have to wait for cover of darkness to answer call of nature with some measure of privacy.  Children defecate all around creating a highly unsanitary and nauseating environment.  

Apart from a few privileged areas in the city, the overall condition of solid waste management (SWM) is generally poor. DCC is responsible for SWM but it collects only around half the solid waste the city generates. Collected waste is dumped in essentially unmanaged disposal sites on the outskirts of the city.  The uncollected waste ends up in drains, ditches, storm sewers, open manholes, and canals. The rag pickers collect and recycle a significant portion of the waste.  

Lack of general awareness among people on the benefits of clean drains and proper disposal of solid wastes have resulted in a general absence of community initiatives for development of these services. Indiscriminate dumping of solid wastes into drains, poor solid waste management, and damage to natural drainage through physical development are more of a rule than an exception.

In recent years many CBOs and small private entities have successfully organized and established door-to-door waste collection. They collect household wastes and place them in municipal bins on the main roads. While these initiatives keep the residential neighbourhoods clean, the inability of city authority to regularly service municipal bins limits improvement of SWM. With UNDP assistance a few local NGOs are piloting composting wastes into organic fertilizer. 

Poor maintenance, incomplete drainage network and poor SWM result in an inefficient drainage system. Water logging following heavy or even moderate showers, is common.  Rapid urbanization and indiscriminate filling of natural drainage canals and low-lying areas further aggravate the situation.  

Over 80% of the untreated effluent of Dhaka city flows into open water courses, rivers, canals and ditches, lakes and wetlands in and around the metropolis. The only sewerage treatment plant in Dhaka remains under-utilised
. The wastewater network does not link into the treatment plant. The unceasing flow of untreated domestic sewage, excreta from open latrines, industrial wastes and toxic effluents, often containing harmful chemicals like cadmium, lead, mercury and chromium from polluting industries such as tanneries and textile industries threaten the rivers around Dhaka. 

DWASA, DCC share the responsibility for management of wastewater. The DCC is responsible for the development and maintenance of surface drains with DWASA responsible for sub-surface drainage and the waterborne sewerage system in the city. More often than not there is little coordination between the two organisations. 

Individual households are responsible for management of the faecal sludge from septic tanks and pit latrines. Households employ “sweepers” who dispose of waste at convenience without any concern for environment or pollution. In the past it was mandatory for city corporations and municipalities to maintain trenching grounds for sanitary disposal of faecal wastes from “service” latrines, septic tanks and pit latrines. In the 1980’s the government officially declared “service” latrines illegal and the city corporation stopped maintaining trenching grounds. 
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3
Vacutug

Introduction

Dushtha Shasthya Kendra (DSK), has been working in different slums and squatters settlements in Dhaka since the early 90’s.  DSK started off as a healthcare NGO, but soon realised that health improvement is not possible without people’s access to safe water and sanitation. Its early sanitation work met with success and support, but revealed that the management of faecal sludge from the septic tanks and latrine pits remained a difficult problem.  In 2000 WaterAid imported a Vacutug Mark-I to address the problem. The Vacutug Mark I is a small self-propelled vehicle with a maximum speed of 5 kilometres per hour, comprising a 500-litre capacity tanks and a vacuum pump that empty faecal sludge from septic tanks and latrine pits. 

The outcome of a pilot phase would influence the future management and expansion of operation into other areas of Dhaka. DSK started the pilot phase in December 2000. It hired staff and demonstrated the Vacutug in Bauniaband slum in Mirpur. The demand gradually started to increase from DSK areas and beyond, primarily because of efforts of DSK.
The speed and size of the Vacutug Mark-I also presented some problems. It was too big and could not reach pits or septic tanks in very narrow and difficult areas. As it was slow DSK could not respond to requests from areas that were far from its base in Mirpur. The sweepers who traditionally cleaned pits and septic tanks felt threatened as their work was being taken over by Vacutug service. They started opposing the Vacutug operation. Despite the opposition of sweepers, people who knew of the initiative started demanding Vacutug service.
Mark-II started operation in July 2001. WaterAid negotiated with DFID who loaned a Land Rover to tow Mark-II, provided the cost of O&M of the vehicle and the services of a driver. DSK hired additional operators and shared the office of DSK Urban Water and Sanitation Programme in Mirpur. The revenue from the operation was sufficient to cover staff salary and O&M of Mark-I and II.  In March 2002, DFID withdrew its vehicle due to a change in policy in provision of direct assistance. The Vacutug Mark II service remained suspended for about a year for want of a vehicle. Finally, DSK bought a second-hand pick-up truck at a cost of Tk.350,000 of which WaterAid provided Tk.120,000. Vacutug Mark-II resumed operation again in April 2003.

The operation was overseen by the Vacutug Steering Committee (VSC). The VSC initially did not work smoothly. Internal dissensions and rivalry among VSC members inhibited regular meetings, awareness building and demand generation. DSK on its own introduced promotional leaflets and discussions in target communities and after Friday congregations in some areas of Mirpur and Tejgaon. BAWPA which chaired the Committee was entangled in financial scandal and lost its partnership with WaterAid. In November 2003, Population Services and Training Centre (PSTC), another WaterAid urban partner, took over the chair of the Steering Committee with Vacutug Manager as the member secretary. The functioning of the VSC has since then improved with regular meetings, review of activities, decisions and guidance for management of the Vacutug Operation. 

Operations 

The Vacutug empties a latrine pit or a septic tank in matter of minutes, transports and disposes the faecal sludge as appropriately as possible (see below). Vacutug Mark I takes between 5 and 10 minutes and Mark II between 10 and 20 minutes to fill. Depending on the location of demand and disposal, one complete operation including preparation and cleaning of the Vacutug after use, takes about 90 minutes. Finding an appropriate place to safely dispose the faecal sludge has been a continual problem. DSK discussed the matter with DWASA who were very responsive and allowed DSK permission to dispose the sludge into DWASA sewer mains. Unfortunately sewer mains are not available everywhere and even where available, are often already clogged.  The sewerage treatment plant could not be used as it is too far – about 15 kilometres – from Mirpur. The current practice is to dispose the sludge into water bodies or ditches, as far as possible, away from habitation.  This practice, apart from polluting the environment, is also difficult in view of the large concentration of people in Dhaka. DSK has been in continual dialogue with DWASA. The DWASA has about 20 sewerage booster stations all over Dhaka. DWASA has now given DSK permission to use two booster stations; one in Mohammadpur and the other in Tejgaon. Another alternative may be to convince DCC to open trenching grounds to [image: image2.jpg]/ A
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dispose faecal sludge from latrine pits and septic tanks. DSK has not yet explored this possibility.

The number of days the vacutugs are in operation depends on demand for services. In the December 2000-July 2003 period, the days of operation per month have varied widely between 6 and 20 days. Since then the number of days of work has improved to the present average of 20 days a month. The increasing number of days of work per month and revenue are obvious indicators of an increasing demand for Vacutug service. 

The service is cheap, about four to five times cheaper than the cost for using sweepers. The bigger the volume of pit or septic tank the cheaper it is. Vacutug service is faster, cleaner, less cumbersome and more hygienic than the conventional system. At no time do the operators of Vacutug come in direct contract with the sludge. The operators wear rubber cloves during work. 

In the conventional system sweepers work in groups, handle the sludge manually in buckets, at dead of night and have to bear the cost of kerosene to kill smell and locally brewed alcohol to numb their senses before cleaning sludge.  They are directly exposed to raw excreta and consequent health risk not to mention the mess manual cleaning creates. Depending on the size of the tank traditional cleaning takes very long time extending 2 to 6 hours. The operation normally starts late at night extending well into the early hours of the morning. This requires the owner to stay awake throughout the operation. Even after all the hardship the take-home wage per sweeper after each operation is very little at times even lower than the commission DSK gives for each request for service a sweeper brings. For DSK giving out commission does not have any long term implication as home owners contact the Vacutug management directly for subsequent services.  

However, it has not yet caught on; for one there has been little publicity; very few people who could use Vacutug service know of the operation. Even people in water and sanitation sector are not fully aware of the potentials of the Vacutug. Leaflets, word of mouth, discussion and a few meetings have been the only tools for generating demand for Vacutug service. Nonetheless the demand for service has been on the rise as is evident from the increase in monthly income. DSK has provided Vacutug services for industries and institutions. BRAC, the largest NGO in Bangladesh has also been using the Vacutug service for its head office. Cleaning sludge from septic tanks of institutions and factories are comparatively large jobs that fetch rates between Tk.10000 and Tk.15000. 

The management submits monthly reports on revenue and expenditure, and problems it encounters to DSK Coordinator, through co-ordinator DSK City Service. The DSK Coordinator sends quarterly reports to the funding agency, the WaterAid. The management prepares separate report for the Steering Committee meeting. The Steering Committee reviews these reports and provides decisions to overcome the problems and guidance to further improve management. Where necessary, Vacutug management seeks intervention of the Executive Director, DSK and Steering Committee such as in liaison with DWASA for permission to dispose faecal sludge into DWASA sewer mains
Finance

Full cost recovery is imperative for sustainability of the Vacutug operation. WaterAid bore the total capital cost for procurement of the Vacutugs and part of the cost for the Pick-up Truck. The Vacutug operation runs on a commercial basis. DSK responds to demand not just from households in slums and squatter settlements but from anyone willing to pay for the service such as households in middle-income neighbourhoods, BRAC facilities, schools or industries. To maintain a pro-poor bias, Vacutug Management has a concessionary rate of service for households in slums and squatters settlements.

The revenue from the operation has gradually improved and is now sufficient to cover staff salary but not the regular O&M expenses and garage rent not to mention the cost of capital and depreciation on the vacutugs and the pick-up truck. In December 2000-July 2003 period the total expenditure on fuel, O&M, office and garage rent, staff salary and miscellaneous was Tk.803750 against a total income of Tk.479211. WaterAid made up the difference. However, recent accounts indicate a continuing decrease in the gap between earning and expenditure primarily because of the increase in revenue from the operation
. 
The direct number of users of the Vacutug service is still low, but the figure is on the rise
. The direct stakeholders are the people involved in operation and management of the system and the clients who access the service. The urban partners of WaterAid are involved in creating demand for the service in their areas of operation and are members of the steering committee. WaterAid continues to make up the deficit the Vacutug operation of the service suffers. However, as of the present no deficient financing is necessary
. The DWASA directly supports the operation through its permission to Vacutug management to use two booster stations for disposal of sludge. The system has the potential of creating jobs and relieving sweepers from directly handling faecal waste in ways that are hazardous to them, others and also to the environment. However, the number of jobs Vacutug operation generates is not be commensurate with the number of sweepers it renders redundant.
The diagram below illustrates the arrangement for the management of the Vacutug operation with broad responsibility of the major stakeholders. The management system is still in an evolving stage. The inter-relationships and the flow of downward and upward responsibility and accountability are not as clear as the diagram implies. There are overlaps and lack or clarity on the relative roles of the VSC, the Vacutug Management team and the DSK head office. The Management arrangement still relies on informal procedures of receiving orders and responding to them.

Management

The management arrangements are shown in the following diagram.
Stakeholders






Broad Responsibility

[image: image3.jpg]


Policy/strategic guidance for management team; VSC member NGOs
assist in creating demand for service. WAB influences the service management though the VSC and direct liaison with DSK

__________________________________________________________________________

Management team responsible for daily operation, O&M and is accountable to DSK. DSK ratifies VSC decisions, provides policy/ strategic guidance, hires staff and liaises with externals such as DWASA and city corporation. DSK is responsible to WAB

__________________________________________________________________________

Users comprise households from all income groups, institutions, factories and schools who use the service at a cost. They place request for service either directly to the management, Vacutug operators or through mediation of sweepers

4
Lessons


Analysis of strengths and weaknesses

Vacutug service is a new initiative that is likely to have long-term implication on latrine sludge management not just in Dhaka but in other urban areas of Bangladesh as well. Being still in the testing phase revenue receipt and expenditure leaves a shortfall on accounting for cost of capital and depreciation on equipment. However, the stakeholders including the management team, government officials, sweepers and service users are optimistic that the operation has a good potential of becoming a self-sustaining venture. 

Latrine sludge management is a serious problem where water borne sewer system does not exist. The traditional means of cleaning is messy, unhygienic, time consuming and pollutes environment. The Vacutug operation, where it has access to DWASA sewerage lines provides service that is fast hygienic and convenient for both the cleaners and the households. A poor housewife who has used the Vacutug service several time puts it aptly; “We were at the mercy of the sweepers when the latrine pit filled up, Women suffered the most as they cannot go out in the open to answer nature’s call. Sweepers held us virtual hostage demanding exorbitant price for a messy, unhygienic process almost impossible to supervise. Sweepers seldom cleaned the pit fully. For us the Vacutug is a blessing from Heaven”. The users see the operation to be efficient, easy to access and the people friendly and responsive to user needs. 

A weakness of the system lies in its failure to convert the tremendous need for service throughout Dhaka into economic demand.  All stakeholders including DSK recognise that the weakness of the operation lies in publicity. The management has to undertake a multi channel media campaigns to publicise the availability of service. There is a general consensus amongst key informants that effective publicity would create demand not only to make the Vacutug operation profitable but would also to create space for interested private sector operators to invest.  

Perhaps the greatest hurdle the operation has to surmount is in safe disposal of sludge. Presently it disposes sludge into DWASA sewerage lines at two pumping stations. This is possible where sewerage system exist but alternative has to be found for other areas. DSK is now compelled to dump faecal sludge into open ditches. Digging pits on vacant land to dispose sludge is not possible because of problems of land ownership and increase in operational cost. Perhaps an alternative solution to explore is getting the DCC to provide trenching grounds at suitable locations.  This would not be new for DCC. In the past DCC used to maintain trenching grounds to deal with sludge from bucket latrines. DCC discontinued the practice after bucket latrines were officially declared illegal in the mid 1980’s. As per City Corporation Ordinance the DCC is still required to maintain trenching grounds. DSK would do well to open a dialogue with DCC to renew the practice. Considering the fact that maintaining a sanitary environment is an obligation of the city government, DCC may be responsive to the idea.  


Scheme operation issues 

Interviews and informal discussion with stakeholders and users reveal important facet of the Vacutug operation. In general, users - both at household and institutional levels - are satisfied with the friendly well-behaved attitude of operators and the service. An engineer from a factory that used the service remarked that the operation is the only means of reducing pathogen load in the environment in Dhaka and that private sector should get involved in a big way. Women in low income user households are particularly happy because they see the service as a relief from problems they face when pits fill up. Vacutug operation responds promptly and there is no hassle on rates or quarrel with neighbours.

On the flip side are the sweepers who traditionally empty latrine sludge. They perceive of the operation as invading their turf and cheating them of an income. Fortunately for these people latrine cleaning is not the main occupation. Some are regular sweepers of DCC others pull rickshaws or work elsewhere in marginal employment. Latrine sludge cleaning is only a source of occasional extra income.  The operation is not depriving them of their livelihood but does have an affect on income reduction.  The employment the operation generates is minimal, not enough to absorb even a fraction of the sweepers it affects. To help sweepers tide over temporary difficulty and also get the support of sweepers the management introduced a commission for sweepers who bring in orders for sludge cleaning. This system has worked well and has little long-term implication for the Vacutug operation. The households send subsequent request for service directly to the management. 

Sustainability and growth 
Long term sustainability of Vacutug operation would need political support. Without political support it would not be possible for operation to establish effective linkages and partnerships with local governments such as City Corporations, Pourashavas and government agencies. In the absence of such linkages operation would not have access to grounds for sanitary disposal of latrine sludge. Without sludge disposal grounds, Vacutug operation can clean latrine sludge but would continue to pollute environments much in the same way as the traditional sweepers do. Unfortunately the management has not yet started establishing political linkages at the lowest levels. Most ward commissioners in areas of operation are not aware of the service and liaison with DCC is still at a preliminary stage. DSK has just initiated a dialogue with DCC.
There is no way that DSK operation can meet the potential demand for service in the city. As experience has already shown that with little or no publicity the revenue collection has gradually risen to cover the management and O&M expenditure. Given a proper effective publicity campaign and marketing strategy the potential demand may easily transform to actual demand. This would open up opportunity for private sector and others to profitably invest in Vacutug operation in Dhaka and other urban areas of Bangladesh.

WAB introduced the service with the intent of serving the urban poor. There is an apprehension, not without justification, that going private on the operation may bypass the needs of the poor in urban slums and fringes.  The present DSK operation cross-subsidises service for the poor through concessionary rates for them. Unregulated private sector may very well neglect the poor. The government has a strong role to play in regulating the private sector to guarantee the rights of the poor to services. The National Policy on Safe Water Supply and Sanitation 1998 calls for greater involvement of the private sector in water and sanitation services and emphasises the regulatory role of the government.

5 – Questions and Issues Arising
Vacutug is a relatively small operation but with some successes clearly visible. What is useful at this stage is to pose some questions about current operation and future scope: [WAB/DSK to fill in where possible, otherwise use as discussion points in Workshop]
	Issue
	Question
	Response

	Current treatment and disposal issues
	How is treatment and disposal carried out now?
	

	
	What environmental problems arise and can they be solved?
	

	
	What (other) major constraints can be identified that need to be addressed?
	

	Potential for expansion / scaling up
	Given the immensity of the sanitation problem and the seeming success of Vacutug to date, what is the potential of Vacutug type operations in Dhaka (if not constrained)
	

	Constraints to scaling up
	What institutional issues need to be confronted?
	

	
	...institutional issues?
	

	
	...what financial ones?
	

	
	...what operational issues?
	

	
	... what physical / environmental issues?
	

	
	...what publicity/PR issues?
	


Annex – Locations of Vacutug Operation in Dhaka (marked V)
Vacutug Steering Committee





DSK Head Office





Vacutug Management Team





Users
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�WAB to revise the whole paper using more recent date figures.


�Is this compatible with ... treatment plant serves 27% of the population – see above?


�Updated figures needed


�Please give details of number of users


�Sounds like a contradiction of the previous sentence?





