ASSESSING THE PHYSICAL ASPECTS OF SHARED TOILETS TO ACHIEVE IMPROVED SANITATION IN THE SLUM AREA.
Abstract
The number of slum dwellers is increasing day by day and it also increases the demands of hygienic sanitation in slum areas. Several development organizations are advocating for shared sanitation systems to full fill the demands of dense urban areas, primarily in the slum area. Shared toilets are now considered as one of the most effective solutions for slum sanitation, but the problem arises when JMP marked shared toilets as unimproved sanitation due to is unhygienic physical and management conditions. This paper explores the physical aspects of shared toilets to mark them as improved sanitation options for slum dwellers. The main objectives of the study are to it assesses the physical aspects of shared toilet based on the indicators of improved sanitation system and develop a set of strategic guidelines for improved shared toilets in slum area. This research examines two different slums around Khulna city where shared toilets are the main sanitation options and assess their physical conditions. This study mainly employed the qualitative methods. To collect data, open-ended questions, key person interview physical and social survey is conducted. The key findings are articulated under two broad aspects firstly it finds out the Key factor of an improved sanitation system which consists of fecal sludge and wastewater collection and typologies of toilets and the second it also investigated the physical aspects of shared toilets. It is expected that this research would develop a set of strategic guidelines for improved shared toilets in slum areas, which will help related authorities, executioners, and for further researches while they working with improved shared sanitation in slum areas.
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1. INTRODUCTION
Clean water and sanitation is one of the major goals of SDGs (Sustainable Developments Goals). Currently, 2.6 billion people do not use improved sanitation. SDG 6.2 targets that “By 2030, achieve access to adequate and equitable sanitation and hygiene for all, and end open defecation, paying special attention to the needs of women and girls and those in vulnerable situations.” 

SDG 6.2 targets to ensure adequate and equitable sanitation for all and end open defection which is the main target of improved sanitation. Because of rapid growth in urban populations, the number of people in urban areas without improved sanitation is increasing day by day (WHO & UNICEF 2010). Recently Urban populations are gradually surpassed the rural population which made us “Homo sapiens Urbanus” (UN-HABITAT, 2008). Though urbanization had a positive impact both on the local economy and on the migrant themselves, it also results in the expansion of low-income and often unplanned settlements, regularly known as slums. These slums, also called shanties, favelas or Boonville, are characterized by a high degree of heterogeneity in terms of income, housing, and diversity of people (Gilbert, 2007).To improve the quality of the sanitation service, it is necessary to bear in mind the physical and institutional constraints as well as considering the users as a central stakeholder. To cope with the lack of sanitation facilities, the population uses a range of practices from open defecation to toilet sharing. (Mazeau ,A., Reed,B. 2010). 
In Bangladesh around 2.23 million people are slum dwellers, and the number is increasing by 60% in the last 17 years. Here they lead a below standard lifestyle, the lack of sanitation is one of the major problems of these areas. To serve the sanitation problems of those slum areas shared toilet system is one of the solutions. But those shared toilets also failed to assure the improved sanitation facilities. According to JMP (Joint Monitoring Programme), shared toilets is not considered as the improved sanitation, due to their hygienic and physical conditions. (WHO &UNICEF 2010). The hygienic condition of toilets is largely depends on the physical condition of it. The main physical problems associated with shared toilets is the inappropriate disposal system of human excreta and black water, where a sanitation facility can hygienically separate human excreta from human contact. The conditions of access, privacy, dignity, and cleanliness may not be met if such a facility is shared by two or more households. Due to the location of those toilets block it is not easily accessible for all, the woman and children suffer most due to the accessibility problems. Universal accessibility is also one of the major issues associated with shared toilets, lack of universal accessibility facility reduces the acceptance of shared toilets to the vulnerable groups (senior citizen and handicapped). Privacy and safety of the users are not always guaranteed. As SDG 6.2 mainly focused on adequate, equitable, hygienic, secured, and improved sanitation system for all, so it is needed to develop the shared toilet in slum area more accessible, equitable hygienic and improved to achieve the goal and ensure a safe sanitation system for all. So this research tries to find the answer to the question, how does the physical aspect of shared toilets can improve the sanitation system in slum areas?  The main aim of this research is to develop some working guidelines for shared toilets that will be more acceptable for slum dwellers and fulfill the aspects of improved sanitation. To attain this aim, the study has taken the following objectives.

· To investigate the physical aspects of shared toilets based on improved sanitation system.

· To develop a set of strategic guidelines for improved shared toilets in slum areas.

This study is concerned about the physical aspects of shared toilets to achieve the goal of improved sanitation. The main area of focus is the physical and spatial aspects of shared toilets. Emphasis is on identifying the main physical and spatial vulnerabilities associated with shared toilets in slum areas. In this regard, physical conditions, built environment, and management process are analyzed.

 

2. CONCEPTUALIZING IMPROVED SHARED TOILETS IN THE SLUM AREA
This research focuses on the improved shared toilets in slum area, According to WHO and UNICEF (2012), an improved sanitation facility is defined as one that hygienically separates human excreta from human contact, it is not necessarily identical with sustainable sanitation. The Joint Monitoring Programme (JMP) for Water Supply and Sanitation defines "improved" sanitation as the following kind of toilets (WHO and UNICEF 2012), 

Flush toilet Connection to a septic system, 

Flush /pour-flush to a pit latrine, 

Pit latrine with slab,

 Ventilated improved pit latrine (abbreviated as VIP latrine), 

Composting toilet. 

Saeed, T. F., Al-Muyeed, A., & Ahmed, T. describes (the second edition of Environmental sanitation, wastewater treatment and disposal) that, a hygienic latrine would mean to include all of the following:

· Confinement of the faces away from the environment.

· Sealing of the passage between the squat hole and the pit to effectively block the pathways for flies and other insects’ vectors, thereby breaking the cycle of disease transmission.

· Venting out of foul gases generated in the pit through a properly positioned vent pipe to keep the latrine odor-free and encourage continual use of hygienic latrine. (Saeed, T. F., Al-Muyeed, A., & Ahmed, T. (2015)
Physical aspects of shared toilets:
Now the question is which physical aspects of shared toilet is needed to develop. What are the physical aspects of shared toilets? Is it only related to the built form and toilet cubicles or also relate to the surroundings and management process.  According to the guidelines for public and community toilets management by cities in Andhra pradesh, 2016), where they describe the key physical aspects of shared toilets which will necessary to keep in mind while designing and managing a shared toilet. 

The key physical aspects are location, accessibility, external structure, internal design, supporting infrastructure services, and technology for sewage disposal. (SAC (2016)
The physical aspects of shared toilet is mainly categorized in three broad aspects

· Access to infrastructure and external infrastructure, location of toilet blocks, their accessibility and ratio with household these all are included in these part.

· Internal structure- facilities are more related with the size, safety, privacy, lighting, cleanliness, ventilation, fixtures, Sewer disposal, and water supply system.

· Management of shared facilities mainly concern with the coverage of shared facilities sludge management process and restriction of users access.

 
 Location
The location of sanitation facilities is linked with the use of shared sanitation. The distance between the household and the shared sanitation facility will play a key role in the ease of use (TARU & WEDC 2005). Three main geographical locations can be identified:
• The dwelling or the compound;

• The neighborhood; and

• Public and communal areas (Schaub-Jones et al. 2006).

The WASH (2008) has an observation that there is a tendency to locate toilets and urinals close to other “odor and fly producers”, such as garbage dumps and places where animals defecate. This will not motivate people to use them. It is better to locate facilities elsewhere and/or design solutions that minimize nuisance and environmental degradation. So, the location of shared toilets needed to be easily accessible and also try to place far from the environmental nuisance area.

 
Accessibility
Hunt, C. (2001) describes as that distance is only one-factor determining accessibility. Accessibility is also regulated by the cultural and social representation. Different contexts govern the use of communal facilities and the different social norms may restrict movement, for example in areas of northern Nigeria where men, children, unmarried girls, and post-menopausal women have greater freedom of movement than married women, who have to remain at home in seclusion (Robson,E 2000), only venturing out occasionally after dark.

Ratio with household unit or users
The ratio of a toilet cubicle and household plays an important role in shared facilities. A cut-off figure of five households was suggested by the JMP Technical Taskforce as a possible threshold (UNICEF and WHO, 2010). The assumption is that management of a facility used by five or fewer households is likely to be easier as the households know each other through, for instance, co-housing. However, the same document reckons that there is no empirical evidence to suggest that five households are a better guarantee of safe use and management of toilet facility than four or six households.

Size
The size of the shared toilets block and each cubicle is the important physical factor of a shared toilet, and sometimes it’s also regulated by contextual considerations and also by the user's gender and age.  As the JMP already distinguishes between improved and unimproved, some physical factors need to be considered. Size and layout will determine the services offered by the facility, in terms of quality and quantity. From the study of (Burra et al. 2003) a block consisting of cubicles each for 20 men and women. Larger facilities can include stalls specifically for children and provision for disposal of menstrual hygiene waste. The number of cubicles and number of users per cubicle will have consequences on the time spent queuing and the difficulty of maintaining the facility (Hanchett et al. 2003). Sometimes large sanitation blocks can provide better services and be more cost-effective, but it will increase average distances, compared with many smaller toilets providing the same coverage with minimum distance. Communal facilities are likely to have a high number of cubicles. Household shared facilities may have up to two or three cubicles. 

 
Safety
People have to feel secure when they use the shared facilities without risking and fearing harassment by people or attacks by animals such as snakes, scorpions or spiders. Access routes have to be open and clear and the facilities must be in hearing/visual distance of the community so that assistance can be called for if necessary. WASH (2008) has an observation that, girls and women will not use toilets or collect water from locations that are situated in an “unsafe” location because of the risk of harassment or even rape (by people of the opposite and same-sex) or because of cultural believes or restrictions because people should not be seen when visiting a toilet.

They also added that the proper environment for menstrual hygiene and management has to be provided for adolescent girls and women in the fertile age. They need adequate toilets and water supplies for girls and women to comfortably change and dispose of sanitary pads and wash themselves and privacy when they menstruate. The needs and requirements are culturally determined and could even differ between ethnic groups or social classes within the same community. (WASH 2008-09) Dialogue on sensitive issues like feminine and menstrual hygiene, managing diarrhea should be part of the design process to determine the obstacles and needs. 

Privacy
Particularly for people above the age of approximately 8 years toilet facilities and urinals should guarantee privacy. In some cultures, it is important not to be seen entering or leaving the toilet. Access routes can therefore better be located away from the busy part of the community and roads, while still being open and clear for security reasons. The WASH (2008-09) report mentioned that the location of the facilities should allow for proper supervision and reduce the risk of vandalism, particularly when shared toilets facilities are being installed and they also suggested that, somebody or a group of supervisors has to be responsible for this task. (WASH 2008-09).

 
Lighting
  Internal lighting considerations are crucial components of public/community toilet design. Women are more likely to use well-lit toilet blocks, especially at night. Ensuring suitable lighting requirements will ensure that women feel safe while using the facility. Wherever possible the design should incorporate natural lighting or encourage the use of CFL or LED bulbs instead of conventional bulbs and fluorescent tube lights, which consume higher electrical energy. The guidelines for public and community toilets management, Andhra pradesh, 2016, describe that an efficient lighting system in toilet blocks would ensure increased use, enhanced safety for users, and also save on energy costs. The specific lighting requirements will vary depending on the site conditions. The lighting needs of a 24-hour facility will be different from those of a toilet that is not operational at night. Besides, the following considerations must be factored in: 
· Light fixtures must be vandal-resistant and energy-efficient. 
· Warm colors for downlights above the washbasin/ mirror. 
· The maintenance plan must make provisions for periodic replacement of fixtures. (SAC (2016)
Water supply 
Availability of sufficient water in a shared toilet is essential for its efficient operations and maintenance. It is also essential to ensure that users practice good personal hygiene. In the case where there is a lack of the water supply system, the toilet must have placed near to the water supply system. In case shared water supply is available, provision should be made for the storage of water in an overhead water tank. The water requirement for each use of the toilet facility including washing hands and floors, is 7 liters, for flushing urinals 0.20 liter. 
Sewage disposal facility
Human waste from shared toilets needs to be properly managed to maintain sanitary conditions, to ensure that there are no adverse consequences on health and the environment. The following technologies may be adopted for the safe treatment/disposal of wastewater. Appropriate technology must be selected based on site condition, hydrogeological condition of soil, etc. Sewer disposal system has several options, connection with sewer, leach pit technology, conventional septic tank, An on-site intervention system is available.
 

Sludge management: 
The efficiency, cleanliness, hygeinicity effective use of shared toilets all depends on the Sludge management system of a toilet block, according to JMP, improved toilets must have the provision of fecal sludge management, the sanitation value chain contains 4 major part Store and collection of sludge, emptying, treatment, and reuse. As slum is a very congested area and its impossible on-site fecal-sludge treatment in the slum area but the toilet blocks needed to have the provision of store and collection of fecal-sludge. Several collection and storage sys​tems need regular dislodging, namely, single pit, Single Pit VIPs, Settling tanks, Septic tanks, Anaerobic baffled reactors, and Anaerobic filters.
 
Mainly in slum area shred toilets are consist of a pit and Pit emptying constitutes a major prob​lem in many places, both technically and managerially. In many countries and cit​ies, both mechanized and manual pit emptying services are being offered. Mechanized services are rendered by municipal authorities or by small to medi​um-sized enterprises.
Manual emptying can mean one of two things: The waste/sludge is emptied by hand using buckets and shovels or by a portable, manually operated pump system (e. g. “MAPET: Manual Pit Emptying Technology”). And the second option is Mechanical emptying. Most pits/septic tanks, however, are emptied by vacuum trucks or tankers equipped with a pump and a storage tank. The pump is connected to a hose, which is lowered down into a septic tank or pit, and the sludge is pumped up into the tank. Generally, the storage capac​ity of a vacuum tanker ranges between 4 and 6 m3. Depending on the system, the materi​al to be pumped out can sometimes be​come so compacted that it cannot eas​ily be removed. In these situations, the solids have to be liquefied with water to flow more easily. If water is not available, the waste will have to be re​moved manually. FS collection and haul​age are particularly challenging in metro​politan centers with their often large and very densely built-up, low-income dis​tricts. Large trucks often have difficulty accessing pits/septic tanks in areas with narrow or inaccessible roads/lanes. 
Restricted user access
The shared toilets need to fix a population to use and maintain it, otherwise, it’s impossible to maintain properly and the conditions of shared toilets may worse day by day. The facility may only be used by a restricted population and it influenced the ownership and management and will be manifested by the way access is controlled or charged for. Thus in In the case of community toilets, access might be free or be covered by a monthly fee for members of the community but more expensive for visitors, who may be charged per visit.
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Figure 1: Theoretical framework of the study (source: author)

Through literature review and pilot study, the theoretical framework (Figure 1) is fixed. The aim of the literature review is to find out the indicators for improved shared toilets in slum area of Khulna city. Through these discussions, the indicators for accessing the physical aspects of improved shared toilets. 
3. METHODOLOGY: 
This research is based on a case study research approach to analyze the physical aspects of shared toilets to develop them as improved sanitation. The research involves the study of an issue explored through one or more cases within a bounded system (i.e., a setting, a context). The data are collected by using many procedures, like questionnaire survey, interview, FGD, observation, photography. This research is based on qualitative data collected from stakeholders. Though some quantitative data are interconnected with this research, primarily the research is based on a qualitative approach.  Though, most of the previous sanitation and urban planning-related frameworks were working with the top-down process. But in recent years this process is shifted from top-down to bottom-up approaches. This approach allows more people’s views and participation in development and planning procedures. This process allows contextual and flexible methods and calls for participation. However, it is specified that both paradigms can be appropriate depending on the contexts (Chambers, 2008).

To assess the physical aspects of the shared toilets it is important to evaluate the context and the perspectives of the stakeholders, the selection of case study area is important for these research. 

Case Study Area Selection: 
As sanitation is a broader global issue and shared sanitation is a part of these so before we select the specific study area we must consider the global/regional aspects of shared sanitation then the city level and at last we can fix our micro-level study area. We can fix the level of study the area into three broader levels.
Macro level-level: Total country or regional level as Bangladesh is an overpopulated country where a large number of population in the urban area lived in the slum and their most available solution of sanitation is shared toilets. Bangladesh is also a country where shared sanitation is an alternative solution for the urban population. So, Bangladesh is a potential region to study these areas.
 Meso level- total city or neighborhood city level, when the research tries to specify the study area in a single part it’s found out that Khulna is a potential study area as Khulna is typically a growing city. Shared facilities is practicing
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Figure 2: Selected Slum location
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here from long time, many organization including Local authority and NGOs are working on it here. And here the practitioners and authorities are also jointly working to find out the most feasible solutions of shared toilets to develop the situation day by day.
 Micro-level: in site a slum area: The research needs to focus on the problems of shared toilets in slum area in different context and socio-cultural conditions. So we collect some secondary information available on shared sanitation in the slum area of Khulna city. To find out a suitable case study area we conduct an initial review with those, and finally found the Greenland slum (block A and B) in railway area which is quite relevant for our case study. 
Green land slum , block A & B:   The catchment area around block A, Road no 1 &4 , block B road no 8-12  was selected based on the coverage shared toilet blocks named as community sanitation which was installed by the Ngo’s around 15- 18 years ago and the conditions of those toilet blocks are very poor and unhygienic at block B their we found mainly some ring slab pit toilets where the out-lets are not defined . Here in these slum area the neighborhood households are well acuintecned with everyone so sort of safety is ensured here, but for socio-cultural considerations and as there has no separate toilets for men and women , the women and tendered girls has less accessibilities at those toilets. And due to the worst physical conditions of those toilets the security and safety issues are comparatively more vulnerable here. Though the number of users are fixed for every toilets blocks but surroundings neighborhood people can also use those toilets block as there is no certain community restriction is available here. So these slum represents a neighborhood where, out siders can use the shared facilities and it’s hampered the community lifestyle and the physical conditions of the shared toilets are comparatively low.

Data Collections Techniques:   

Here the information and the data on the physical aspects of shared toilets are collected in two steps: a theoretical part based on literature review of relevant theories and researches on improved sanitation and shared toilets. And the second steps are based on field survey, observation, mapping, transect walk and interviews in the selected case area. 

Literature Survey: Review of relevant literatures to determine the key concepts and develop an understanding to prepare a theoretical framework in order to carry out the field survey and analyze the data. 

Field Survey and Data collection: An initial pilot survey of the shared toilet in slum area helps setting up their selection criteria of case and samples; later the total research focused on their current conditions, mapping out their context observe their consequences. Semi structured question, scoring the current situations and key person’s interview helps these research to collect data from the field.
Observation and Transect Walk

Observation is used as one of the vital technique for understanding of the context in the case study approach. To understand the context its informal observation is necessary. Observations were also used in a more formalized way during the toilet surveys and transect walks. Transect walks were mainly used to select the catchment area of the neighborhood and done at the beginning of each fieldwork.

Shared Toilets block Surveys and Queues Observations:

A pilot survey is conducted in slum area with the help of local people. At these phase we collect visual data on the size and quality of the shared toilets and the condition of waste management system associated with it. The queues were measured during morning and afternoon peak times on Friday and the one of the other working days for all shared toilets to do the most representative observations.

Mapping of shared toilets block and surroundings:

The mapping represents the distribution of the sanitation facilities in respective areas and also satisfy one of the indicators (distance between toilet block and household units). It was a central method in this research as it allowed the participants to discuss together their different uses of sanitation facilities. 

This tool was also used as a basis for the scoring of the facilities. Different groups of the population drew the spatial distribution of the sanitation facilities as they perceived it. This provided information on how each group perceived their access to sanitation, which differences could exist between groups and which elements justified eventual differences. 

Scoring the existing facilities:

The users from the selected areas ranked and scored their sanitation facilities of the neighborhood using criteria that mattered to them. The users were scoring their toilets facilities according to the ratio of toilets block, location of the toilets units and the distance from their house unit, accessibility issues like accessibility problems of women , children and senior citizen, physical conditions of toilets and the safety, security concerns. The score is limited between 0-5 the participants score every segments of the following questions. The participatory scoring followed the participatory mapping and was conducted with the same group of participants. 

Semi-structured Questioned Survey:

The semi structured interview was addressed to an individual and gathered quantitative information on the condition of provided shared sanitation facility by the different household members in different distance/location who use the same toilet block. Specific focuses were given to the ratio of toilets block, location of the toilets units and the distance from their house unit, accessibility issues like accessibility problems of women, children and senior citizen, physical conditions of toilets and the safety, security concerns and the relations between dwellers. The sampling here was important to find out the peoples preference.

Collection secondary data from authority:

Some secondary data were collected from the respective authorities and the local NGOs who involved in the installation and management of shared toilets. It included national census and any newspaper articles related to the research. Secondary data supported the understanding of the context

Analysis of Data
To analyze the data, we followed both content and built environmental analysis method, which will help the research to find out a proper perspective about the case. Built-environment analysis is used. Built-environment analysis is used here to understand the relationship between the spatial environments of the built-form and people’s activity, behaviors (social actions and interactions). And content analysis method has adopted to analyze the qualitative data collected by both semi-structured interviews and open-ended questions at the questionnaires. In this study, qualitative data has been used to explore the expectation of shared toilet users, their need and problems. By systematically evaluating texts (e.g., documents, oral communication, and graphics), qualitative data can be converted into quantitative data.  This study however, focused on content analysis to get authentic information from participant. For annotation and searching aid NVivo is used as a scientific tool in this study. It helps to pictured people’s perception through word clouds about the physical aspects of shared toilets.
4. EXPLORE THE EXISTING CONDITION OF SHARED TOILETS IN SLUM AREA:
The primary aims explore the existing conditions of shared toilets in the slum area, the people’s perception of their shared facilities and tries to assess the physical aspects of shared toilets according to the criteria of an improved sanitation system. All this helps to produce a set of strategic guidelines for improved shared toilets in slum areas. According to the people’s perceptions, the ratio of the toilet, distance 
between toilet and hose hold, size, hygiene, and cleanliness, physical aspects, lighting, fecal sludge disposal are the major problems to the shared toilets users.
Physical condition: 

Most of the user are not satisfied with the size of the shared toilet, ventilation, lighting and the physical condition of it. Most of the time a large number of people use a single toilet block remain dirty always and hard to maintain the hygienic condition, ventilation system is very poor and the size of the toilet block is very small, lack of lighting facility women face security problem at night. 
“Most of the women complete their bathroom works at early morning, because when the men and the children wake up it’s create a long queue, and most of the men smokes while they are in the toilet and it smells very bad and hard to use the toilet at this time. We had no separate toilet for men, women, and child so it’s also create a problem for us, most of the time children under 5-6 years complete their toilet beside the local drain”   




  

                                                                           A women respond, at Railway slum.

Distance: 

Distance is also a major issues for toilet user, around 40% responds states that the distance of shared toile hamper their frequent accessibility in the toilet. Due to the location of the shared toilet, a certain number of the user has to face problem while they use the toilet, the user who is comparatively near to the toilet can get frequent accessibility rather than the distant one, and most of the time tender age women and age-old people have to face that problem.  

 “It’s a problem for us to use toilet those we live at the end of the slum, at morning we had to face a long queue and for the distance, it hampers our frequent use of the toilet, our girls and women suffer very much”





     A respond, at green land slam block b
Sewer: Fecal sludge and wastewater disposal conditions are very poor, most of the toilet are pit toilet and has no option to clean the sludge regularly, so when the pit fill with the sludge, it overflows, and as they had a direct connection with the local drainage, so most of the time the fecal sludge and black water overflowed from the pit in the connected drain. And at the water logging time creates a disaster to the surroundings.

Among others dampness is also a major problem at the shared toilet, most of the shared toilet is located nearby waste dumping area and it also responsible for bad smell and adores, as a large number of people use it so cleanliness is not maintained properly, in slum area land scarcity is also a big issue so a suitable location for shared toile is also a big challenge, as slum people are economically vulnerable so maintenance of toilet is also a problem for them.

Physical Aspects of Improved Shared Toilet:

According to SDG 6.2 “By 2030, achieve access to adequate and equitable sanitation and hygiene for all and end open defecation, paying special attention to the needs of women and girls and those in vulnerable situations” 
SDGs 6.2 targeted equitable, adequate, safe, improved sanitation for all. To ensure 100% improved sanitation coverage in slum areas it’s important to develop the shared facilities as improved sanitation.

According to SDGs 6.2, the JMP 2017 reports improved sanitation as the combination of a safe collection of fecal sludge from human contact, safe management of wastewater and fecal sludge and treatment of sludge and reuse of it. 

Now in slum area safely store and collection of fecal sludge and safe management of wastewater is necessary to ensure an improved sanitation system.
These research asses management of shared sanitation of slum area, sewer and solid waste disposal system of shared toilets, types of shared toilets provided in slum area, location of shared toilets and the people's feedback on it, accessibility issues, Number of shared toilets in a slum area and the ratio of shared toilets with households, queuing time in peak hour, comfortable size of toilets block, safety and security measures, cleanliness and ventilation, and community involvements in the management process.
Physical aspects of improved shared toilets have some indicators 
· Adequate and equitable access to the toilet 

· Safety and security

· Physical conditions of toilets (infrastructural conditions)

· Sewer management.

Adequate and equitable access to the toilet: Equitable and adequate access to a toilet is important to ensure the improved sanitation. In slum area location of the shared toilet, equitable access for women, men, and elderly people and the ratio of toilet blocks and house unit is important indicators.
Location and the distance of shared toilets:
Initially the location and distance of shared toilets is a major issue in usage pattern, comfortable distance and location is most preferable to achieve the goal of frequent access to the toilet. When the distance between the toilet blocks and the house unit increases it’s hampered the toilet user’s usage pattern and accessibility
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At Greenland slum road no 12, the previous toile block was at the end of the road and beside the vehicular road, so it hampered the dweller to use the toilet frequently, and for women and girl it was a major problem to use the toilet so they decided to relocate the toilet, thus they all can frequently use the toilet. Here in figure 5 shows the previous toilet block location and dwellers feedback for new toilets location.
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Figure 6: Existing toilet location and dwellers feedback on toilet block, Greenland slum road 11

Figure 6 represent the users feedback of Greenland slum road no 11, the existing infrastructural condition of the shared toilet is very poor but they are fully satisfied with the location of their toilet blocks because these toilet blocks can serve these 20 house hold frequently. 
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Figure 7: Existing toilet location and dwellers feedback on toilet block, Greenland slum road 10

Sometimes the users are also eager to negotiate the location. At Greenland slum road no 10, the previous toile block was at the end of the road and also beside the vehicular road, so it also hampered the dweller to use the toilet frequently like road no 12, and for women and girl it was a major problem to use the toilet so the dwellers relocate their toilet and they choose a suitable location for their toilet blocks and they compromise their situation for that. Here in figure 7 it shows the new existing toilet blocks and the previous one.
Accessibilities Issues
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Figure 8: Accessibilities in toilets block in Greenland Slum area.

Figure 8 shows the percentage of separate toilets for men and women in Greenland slum area, at Greenland slum area from 5 shared toilet it’s founded only 2 shared toilet where men and women toilet blocks are separated and 2 toilet blocks contains hand rails which helps the elderly people and children to ensure the use of toilets.

SDGs 6.2 targeted to equitable access to sanitation for all, to fulfill this target its necessary to ensure equitable sanitation facility for men, women, children and elderly people. Those shared toilet blocks where the male and female toilet is separate and has some safety provision for elderly people is more accessible for all. Having better infrastructural condition and hygienic quality lack of equitable accessibility facility can lessen the access to the toilets.  

Ratio Of toilets Block and House-unit:
The ratio of toilets and household units is also an indicators of improved shared sanitation facilities while a large number of people used a shared toilets, it does not support the community properly, it creates unhygienic conditions, takes long waiting times in que, hampers the physical conditions of the toilets and also hampered the safety and security issues. Here the dwellers preferable ratio of shared toilets is given below it’s a comparison between the three slum area and their most preferable options are scoring in (0-4) scale 
	Ratio with toilets cubicles and family.
Green land Slum. Total responds : 30 
	Users satisfaction scoring  (4-0)

	
	  4(Very good)
	3(Good)
	2(Normal)
	1 (Bad)
	0 (Very bad)

	5 family per toilets
	15
	12 
	03
	0 
	0 

	8 family per toilets
	12
	10 
	08
	0 
	0 

	12 family per toilets
	8
	10 
	12 
	0 
	0 

	20 family per toilets
	0
	0 
	05
	10
	15


 Statistics for the Greenland slum area, here the user’s satisfaction is and the number of responses is shown here. Here responses show that 5-8 family per toilets is more preferable to them
Types of Toilets and Sewer Disposal System:
To assure the improved sanitation and hygienic condition it badly needs to differ the human extract from the human contact and collect them in a sealed store to dispose of them periodically JMP  refers these types of toilets as an improve toilets, where human extract can store safely and has provision to collect them.

·         Flush toilet

·         Connection to a septic system

·         Flush / pour-flush to a pit latrine

·         Pit latrine with slab

·         Ventilated improved pit latrine (abbreviated as VIP latrine)

·         Composting toilet

But the survey findings showed different results, disposal system, when the pit is filled with the fecal sludge and black water it overflows the nearby drain. 
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At green land slum total, responds are 30 persons. Figure 9 shows the percentage of ring slab toilets and toilet with septic tanks at Greenland slum area, here almost 60% toilet is ring slab toilet but has no sewer disposal facilities, most of the toilets are directly connected with the local /nearby open drain and these drains carry the fecal sludge and black water to the river and when the flooded the fecal sludge is also flooded here and contaminated the surroundings. Only 20 % of toilets have a sewer disposal system where fecal sludge is stored in a store but the black water is also connected to the open drain and only one toilet out of 5 is have a proper sewer disposal facility with sludge removal channels and a soak pit before the black water dispose into the nearby local drain. This toilet is recently installed by An NGO. 
These observations and interview findings show that, most of the shared toilets are not fulfill the minimum requirements of improved sanitation and some of them are really dangerous in physical conditions. Minimum fecal sludge store and sewer disposal system is neglected here
To develop an improved shared toilet minimum ventilated pit toilet with proper fecal sludge and sewer disposal system is needed.
Ventilation and Dampness:
· The ventilation system is important to ensure the hygienic physical condition, ventilation removes the dampness and adore too.

· Bad smell is a big problem for shared sanitation facilities as a large number of people use a single blocks so it remains dirty all time and children are not concern about the cleanees they remain the cubicles dirty after they use the toilets. Men are often smoke in toilets and it also creates bad smell and makes the space suffocated.

· Women's and children are mainly face the problems of bad smell. 

[image: image8.png]w

v
ventilation @
a

Sizes

cleaz\mness S
o





This image refers the responds view on physical conditions, most of the responds mainly women thinks that the size of the toilet cubicles are not perfect and cleanliness is a major problems for them due to lack of ventilations dampness and bad smell is create an intolerable situation at most of the toilet block. 

Safety and Security
To ensure equitable and adequate access to a shared toilet, safety and security measure is important. In slum area security for women and children, while using the shared toilet is a prime concern, the observation shows that most of the shared toilet has no lighting facility, and it reduces the number of female toilet users at night. Sometimes women do not feel secure and brought someone else while they use the toilet at night because of security purposes. Sometimes the location of the shared toilet also responsible for insecurity and discomfort. Most of the shared toilets located beside the road and at the end of the slum, so it’s irritating for teenage or middle-aged women to use shared toilets beside the road. At the time of menstrual period, women need to change and dump napkins, and most of the toilet has no facility to dump the napkins so women have to dump it secretly and it also hampers the security issues
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This feedback shows that most of the shared toilet dwellers reported that lighting is one of the major security issues , around 40% responds most of the women states that location of shared toilet is responsible for their insecurity and discomfort , menstrual safety and water supply is also marked by the women as safety issues
Table 2: Key findings of the Analysis

	Indicators 
	 Findings 

	Equitable and adequate access to toilet. 
	Locations and distance:  most of the toilets is far from around 35-50 m while maximum responds of the survey give their consents with the distance between 25-30 meters.

Accessibility: 70% toilet block has no separate toilet for men women and elderly people, while the needed this. Most of the female responds demands separate toilets for them.

Ratio of toilet blocks and household: In most of the slum each toilet blocks serves around 15-20 household while the respondents prefer with the ratio of 5to 8 household for per toilets block. 

	Infrastructure 
	Types of toilets : most of the toilet is 

Ring-slab toilets, pit toilets or 

Flush-pit toilets without septic tank facility.only 20% toilet has fecal sludge storage facility.

Size : Toilets block are not sufficient for users. Most 

Of the female user are not satisfied with the provided size of toilet cubicles.

Physical Condition: Most of the toilets are not well in condition, less cleanness, dampness, bad smell and unpleasant in nature.

Ventilation: most of the toilet is located near the local drain and damp yard and has not ventilated well.

	Safety and Security
	Safety and security is also important, basically women's are the most victim for the safety issues.

Lighting: proper lighting system is required to ensure security at night, but 90% shared toilet has no lighting facility.

Location: most of the shared toilet is located nearby road, damp yard or at the end of the slum and it also responsible for insecurity.

Menstrual safety: at the time of menstrual period women’s need space for changing and dumping napkins but these space is not addressed in slum shared toilets. 

	Sewer Management :
	Black water disposal: Black water dispose to the local drain without any purification. No soak is found at black water disposal channel.

Fecal sludge storage and collection: the Most of the toilet has no proper fecal sludge storage facility. Some toilet consist septic tank but has no proper sludge collection channel.




5. STRATEGIC GUIDELINES FOR THE PHYSICAL ASPECTS OF IMPROVED SHARED TOILETS IN SLUM AREA:
Based on the findings some strategic guidelines are discussed here for the physical aspects of improved shared toilet in slum area. It is expected that this guidelines may help the concerning authority, researchers and providers, while they working for shared toilets in slum area.

Table 3: Key Strategic Guidelines for physical aspects of Improved shared toilet in slum area.

	Indicators 
	 Working variables 
	Strategic Guidelines

	Equitable and adequate access to toilet.

	· Locations and distance

· Equitable Accessibility:

· Ratio of toilet blocks and household

	· Location of shared toilets: while designing a shared toilet choose the most suitable location which is connected to the drainage system and easily accessible to all. 

· Distance between toilets and household: try to keep the distance between hose hold and the toilets not more than 25 m.

· To ensure maximum facilities for all it’s needed to find out a location for shared toilet which can serve maximum house hold.

· Ensure community participation to find out a suitable location, the provider’s must consult with the community and act according to their feedback.

· The provider /implementation authority can relocate the existing shared toilet blocks, if the community peoples are agreed with them.

· Equitable accessibilities: design separate toilet blocks for men and women.

· Consider children and Women: while designing a toilet try to consider the children scale and also try to keep a block for children.

· If not possible try to give extra facility at women’s toilet ,where children under 5 years can use it easily

· Age old friendly design : while designing a shared toilet consider the age-old citizen and try to ensure universal accessibility/ramp facility while possible 

· As slum area has the shortage of land so if it’s not possible then ,design the riser of the stair steps at least 4’’
· Ensure maximum toilets block: try to provide sufficient toilet block to ensure maximum coverage. 

· Ensure community participation while fixed the number of toilet block, the providers must take dwellers feedback while fixing the number of toilet cubicles

· Fixed a ratio to respect the context: fixed a ratio between the toilet blocks and household unit to ensure the maximum coverage. According to JMP 5 household per toilet cubicles are considered most hygienic solution, 

· As slum area is a compromising area so it’s needed to fixed the ratio according the demand, but the provider must try to keep the ratio between 5-8 household per cubicles.

	Infrastructure
	· Types of toilets

· Size
· Ventilation

· Dampness

· Building materials
	· Suitable toilet module: installed ventilated improved pit latrine with septic tank facility thus the solid waste can store in a chamber and the black water can remove through soak pit.

· Size: fixed a suitable toilet cubicle size to ensure the maximum comfort for the user atleast 4’X4’ length, width and minimum 7’ height is necessary. This size may differ according to the context and users. Generally women needs more space rather than men.

· While fixed the size of toilet cubicles, ensure community participation and compromise the size according to their feedback.

· Ventilation: to ensure a hygienic condition natural ventilation is necessary, so while designing a toilet blocks try to ensure natural ventilation.

· Smell: smells mainly depends on the usuage pattern of the toilet, and most of the time smells also created by male users who smoking in to the toilet, so separate toilet is needed for men, women and children and also provide adequate water supply facilities thus the user can clean the toilet properly after they use it.

· Dampness: lack of ventilation is the main reason of dampness, so designer must try to ensure maximum natural ventilation.

· Building materials: minimum brick wall and corogated sheet roof is use as the building materials, door and door locking system is needed to ensure security.

· The septic tank or the pit is needed to built by concrete or brick with both side plaster and the pit/septic tank must consist a fecal sludge disposal channel.

· Ensure community involvement while raise the toilet fund, every household should participate a minimum amount of money to develop their infrastructure. It also helps them to create an ownership on the toilet.

	Safety and Security
	· Separate toilets for women and child.

· Safety measure for senior citizen.

· Lighting.

· Location


	· Separate toilets for women and child: safety issues is a one of the major social issues, most of the time women's are the main victim. Separate toilets block for women can reduce these problem, at the menstrual period it’s necessary for a women, at this time it needed to change the sanitary pad periodically and dispose them but in our context it’s quite difficult for them, so while designing a toilet cubicles for women its needed to design a safely dispose facilities of sanitary napkins and provide sufficient space for them.

· For children installed a door which is operate from both inside and outside and the stair stems must be suitable for them.

· Safety measure for senior citizen: to ensure the safety measure for senior citizen, installed railing in the toilet thus they can get support from that, try to design universal accessibility while possible and provide comfortable space for them. 

· Lighting: ensure lighting facilities inside and outside of the toilet.

· If electric connection is not available, try to install solar panel to get the lighting facility.

· Security also depends on the suitable location , if the toilet blocks is located nearby road or at the end of the slum or near by a damp yard, it creates security problems , try to install shared toilet, near to the center of the slum or a place surrounded by household.

	Sewer Management :
	· Black water disposal:

· Fecal sludge storage and collection:
	· Separate waste water management: Separate waste water dispose system is needed to manage and remove black water safely.

· Black water treatment facility: Initially installed a soak pit before discharge the black water from pit to the nearby drainage system.

· If possible try to install covered drainage system in slum area

· Separate fecal sludge from human contact: Installed sealed septic tank/pit to store the fecal sludge. And ensure that the fecal sludge and black water cannot contaminated the water table.

· The pit /septic tank must built by concrete or brick with both side plaster.

· The pit/septic tank must covered by sealed concrete slab with a fecal sludge a collection point, where the fecal sludge can discharge by vacuum collection process.



	Land availability
	· Suitable land.

· Participation with stake holders.
	· Suitable land : choose the suitable land for toilet blocks which will cover the maximum household ,also has easy access to all and near to the main sewer system

· Participation with stake holders: for choosing the best option the providers can negotiate with the stakeholders and working with a participatory approach while they installed and manage the total system.


6. DISCUSSION AND CONCLUSION

From the findings which we discuss above, it is clear that the shared toilet is the most effective and easily accessible sanitation solution for the slum dwellers. To ensure the hundred percent sanitation coverage will help us in a long run. Many initiatives are taken to develop the sanitation coverage in the slum area, government and the Ngo’s are working together to reach the maximum coverage, they installed various types of shared toilets but above all none of these could achieve the improved sanitation conditions because of the poor physical conditions and layout of shared toilets. To develop shared toilets as an improved sanitation solution it is needed to develop its physical condition and layout, as well as the placement of shared toilets is most important, because it regulates the equity of the usage of shared toilets. Proper toilet layout may assure the accessibility of shared toilet for all, lighting and ventilation are also developed the condition and ensure the safety. So it is important to consider the site-specific toilet block designing to address the site constrain and ensure the people’s participation and their views on it. One of the major constrain of shared toilets is finding out the suitable locations which may be resolved by the active participation of stakeholders.
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Figure 3: Green land slum 





Figure 4: Peoples feedback on existing physical conditions of the shared toilet. 





Figure 5: Existing toilet location and dwellers feedback on toilet block, Greenland slum road 12. 





Table 1: Scoring the ratio of shared toilets and household unit Green land slum. 





Figure 9: Types of shared toilets in Greenland slum area





Figure 10: .People’s perception on physical condition.








Figure 11: .People’s feedback on safety and security..
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