Drawing of typical proposed designs of units with specifications: Twin Pit Water Seal Toilet:
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The ‘Twin Pit Water Seal Toilet’ is a complete excreta disposal system, which, on one hand fulfills all the sanitary requirements and on the other hand, provides continuous operation with minimal effort. The main components of such a toilet are the water seal pan/ trap arrangement, squatting platform, junction chamber, two pits and a superstructure.

The squatting platform is a raised pucca floor constructed with appropriate plinth and foundation. The pan has a steep bottom slope, which allows easy flushing of excreta. The outlet of the pan is connected with a P-trap.

On flushing, some water always remains in the trap and forms a ‘water seal’. The water seal prevents the bad odour coming from (and the insects reaching the) excreta. The outlet of the trap is connected with a junction chamber either by using a pipe or by constructing a covered brick drains. The junction chamber has one inlet (connected to the P-trap) and two outlets (connected to the leach pits), which are for alternate use. A temporary or permanent superstructure is constructed over the platform for privacy and protection.

For making a twin-pit toilet operational, one of the outlets of the Y-junction in the junction chamber is blocked while the other outlet is kept open to the corresponding pit. The disposal process of the excreta is the same as in a ‘direct pit toilet’. In this case, when the first pit gets filled up, the flow of excreta has to be diverted to the stand-by second pit. For doing this, one has to remove the cover of the junction chamber, open the outlet connected to the second pit, block the outlet connected to the first filled up pit and replace the junction chamber cover.

The contents of the filled pit will become organic humus and safe for manual cleaning in about two years. When the second pit also gets filled up, the first pit is cleaned and the same operation is repeated to divert the flow of excreta from the second pit to the first pit as was followed earlier. Thus a ‘Twin-pit Water Seal Toilet’ provides a continuous operation.

· The functions of different components of two-pit pour flush toilet:
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• W.C. Pan: To direct excreta into water seal trap. Ideal Pan should have 450 steep angle so that it can conserve water and enable easy flow of excreta.  
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• Water seal trap: To prevent emission of foul smell (gases) from the leach pit and entry of flies and other insects into leach pit.


• Junction chamber: To restrict flow of excreta to one leach pit at a time and facilitate removal of accidental blockage in the connecting pipes.

• Drain pipes: To carry excreta from Junction chamber to leach pits.


• Leach pits: To facilitate leaching of liquid from excreta into surrounding soil and dispersion/absorption of obnoxious gases into surrounding soil and decomposition of excreta.

Dimensions:
The ideal floor area for a latrine is 1.2 sq m and the height around 1.8 m. A door opening of around 600 mm is adequate on an average. Any deviation to the higher side from these dimensions will give rise to an unnecessary expenditure. Any deviation on the lower side will be at the expense I of long-term inconvenience to the users.

Construction Material:
Walls:
Thickness of the latrine wall shall not be less than 111 mm (4 in.) if burned bricks are used. With moulded solid cement blocks the thickness can be further reduced to 75 mm (Provided a lightweight roofing material is used. The use of cement blocks made on site has certain specific advantages over bricks:

· It involves less man-hours of skilled labor 

· It requires no plastering if finished flush both internally and externally. Can finish it with a white wash. However the inside of the wall has to be compulsorily plastered with cement mortar to a minimum height of 600mm from the floor, especially in the case of a pour-flush latrine.

If bricks are used the exposed faces outside requires to be plastered. However in this case too the inside finish can be as in the case of block walls.

It is stronger in compression – than the bricks. The wall thickness can therefore be reduced 

A mix ratio of 1:10 (cement: sand) can be used to make the blocks 

Roof:
Roofing involves a good proportion of the construction cost of a latrine. Poly propylene reinforced cement 6 mm thick corrugated sheet/ Asbestos sheet or Ferro cement will be a more economical and a durable option for the roof since it has a far greater life span, easy to make and the use of rafters can be totally eliminated. Thickness of the slab can be 15-20 mm and either 15mm chicken wire mesh or 20x20mm welded mesh can be used as reinforcement. Cement mortar 1:3 (cement: sand) can be used for the construction. A roof can be cast in two plates to be joined in-situ after placement on the walls.

Door:
This is another item that involves excessive costs. Timber has become a scarce commodity and hence a costly one in the country. The following techniques can be useful to curtail the use of timber in the latrine construction.

Eliminate the doorframe and use wooden plugs sunken in the wall with concrete surround instead, to hang a door panel of a lighter weight.

Use a light and water resistant material such as asphalt sheet, SheIta, GI plain or corrugated sheet fixed on a wooden frame of 50x25 mm reepers for the door panel.

Squatting pan:
Generally three different sizes of squatting pans are available in the market. The largest out of these are better suited for latrines with cistern flush. The other two types are for pour flush use. For a household latrine either of the latter two can be used, the smallest obviously is the lowest in price.

THE PITS
Pit lining material: Where the soil is firm and the pit lining is limited to the top 600 mm any available building material can be used. However for pits needing full lining to prevent collapse one has to select an economical option, Circular pits are more stable; hence it should be the obvious choice in this instance. Described below are two alternative options of pit lining employing which the costs can be substantially reduced and the work made much easier and quick

Ferro cement lining of pits:
Ferro cement rings of diameter 1 m can be pre-cast in lengths of 1-1.5 m and placed in the already excavated pit or sunk to the designed depth, if the soil is too loose barring open excavation due to collapsing sides. One or more units can thus be installed and jointed in-site with cement mortar. Openings for percolation of effluent from the pit have to be provided in the rings when they are cast making sure the mesh reinforcements are not exposed.

The top 300-450 mm can be double lined with bricks, blocks or stones to form a wider platform to seat pre-cast pit cover, which can also be made out of ferro cement.

Cement Concrete Block Lining:

Curved cement blocks of thickness 75 mm and depth 200 mm, made out of 1:10 mortar (cement: sand)  is another economical material for pit lining. In this case the blocks can be pre-molded on site using a specially fabricated wooden mould to the specific dimensions. The dimensions of the block are decided in a way that a specific number of full blocks, in this case 10; with a: maintained joint width of 20 mm a layer of the wall is formed. Thus the skill required to build a pit lining using the curved block is minimal. An average layperson can manage it with ease;  here all the vertical joints below 500mm from ground level are kept open (un-cemented) to provide for percolation of the effluents.

Pit Cover:
The most economical material that’ can be used to make the pit cover is ferro-cement. A lid of diameter 1.2 m can be pre-cast with un-reinforced cement mortar if designed in the shape of a cupola. However, it is advisable to use the same design, but using at least one layer of 15 mm chicken wire mesh as reinforcement. In pre-casting the ferro-cement cover an improvised form is required to achieve the desired shape. For this purpose a compacted mound of soil on a leveled area covered with a polyethylene film can be effectively used. A 10 mm layer of mortar 1:3, is applied on the improvised mould and the wire mesh is laid in place. A second layer of similar thickness is then applied covering the mesh. The surface is then sprayed with some neat cement and finished smooth with trowel.
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