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1. Overview
Placenta pits allow pathological waste to degrade naturally. Around 90% of the waste is liquid, which will soak away into the ground. The rest will degrade though a complex and variable mixture of biological and chemical processes.  These are primarily anaerobic processes though some aerobic decomposition will take place in the upper layers. The waste should not be treated with chemical disinfectants like chlorine before being disposed of because these chemicals destroy the microorganisms that are important for biological decomposition. 
As the waste decomposes, pathogens will be destroyed as well, though some, including eggs, are more resilient than others. At present there are little data on how long it will take for all pathogens and eggs to die, so it is recommended that 2 years be allowed to pass before reopening. More research should be carried out on this subject. 
At least the top 50 cm of the pit should be reinforced with concrete to prevent surface water infiltration, and its base should be made of concrete to stabilize the structure and to slow the downward movement of liquid towards the water table. 
The pit shown in the figure below can be also constructed from a standard concrete ring with a diameter of about 1 m. The top slab should be above ground level and made of water-tight concrete to prevent surface water infiltration. The top should be closed by a lockable hatch and a vent pipe installed to ensure that the generated gases can escape and air can get in. Where soil is particularly sandy, extra precautions may need to be taken to protect the water table and to prevent the pit from collapsing: the sides may be reinforced with bricks, laid with gaps between them so that the liquids can still escape. 
The pit should be closed off with a concrete slab to reduce the risks of attracting vectors such as flies, mosquitoes and rodents.  It is essential that the organic waste be covered with the lid immediately after disposal to avoid attracting insects and rodents. In the very early stages of an emergency, the slab can still be made of wood, but it has to be replaced rapidly by a concrete model.

2. Procedures

1.1. Placenta pit pre-construction planning

1.1.1. Decide on the purpose of the pits.

· Pits can be used for pathological waste and organic waste such as food. 
· Non-infectious waste can be composted separately if facilities exist.

· Reserving the pits for pathological waste alone will extend their useful life.

1.1.2. Decide on the number and capacity of pits required.

· Two pits are recommended. This means that the second one is available immediately when the first is filled and avoids the facility being left without any disposal option.

· Calculate the volume required based on the amount of pathological waste/organic waste being generated. The weight of the average placenta varies from country to country, but as a rule of thumb, weighs 600 g, or one-sixth of the weight of the baby. A conservative estimate for calculating the volume required is that each placenta and associated liquid will have one liter of volume, but that 90% is liquid that will eventually soak away. 
· For a circular pit of 1 m diameter, each usable meter of depth has the capacity for 500 placentas. Hence a pit of 3.5 meters depth will have 3 m of usable depth and 5 cm of free space. This will be able to take 1,500 placentas (4 placentas per day for a year) even if there is no loss of liquid. Assuming 90% loss, this can be sustained for several years. Even if there is only slow loss of liquid (4 months for 90% to leach into soil), a pit of this size will take 10 placentas per day for over 6 years before it fills up. 
· See also Table 1 below for the numbers of placentas that can be put into pits of different volumes.

· As a rule of thumb, two pits, each with the capacity for 1 year without loss of liquid are needed, or one pit with the capacity for 2 years. This will ensure that even if the pit does not leach as quickly as expected, there will be enough capacity to allow the facility time to make contingency plans.
· Include an extra 50 cm at the top of the pit as free space that will not be filled.

· Having two pits may also allow for pits to be reused once enough time has elapsed for degradation to reduce the volume of waste. The rate of decomposition depends on several factors including humidity, temperature and any chemicals added to the pit (see below). A minimum time of 1 year is recommended before reusing a pit. Material should not be removed from a pit unless at least two years have elapsed to allow all pathogens and eggs to die. 
· Any material removed from placenta pits should be handled with PPE unless it has been tested and found to be free of pathogens. 

1.1.3. Select location of pits.

· As far away as possible from publicly accessible areas and from hygienically critical areas (e.g., water wells, kitchen, etc.).

· Far enough from other buildings and public areas to avoid problems from odors. 
· A secure location that nonauthorized people and animals (e.g., feral dogs) cannot get into. This may part of a waste disposal zone or a dedicated area. 
1.1.4. Consider the local soil type. 
· If the soil is particularly sandy it may require extra reinforcement to prevent the pit from collapsing. 
· If the subsoil is very rocky and/or has a lot of cracks, the pit may be partially dug in a very well-compacted earth mound. In this case the aboveground part should be completely lined with bricks or stones and should be watertight.

1.1.5. Check the pit will not affect the groundwater.

· Placenta pits are not recommended in sites where the water table is near the surface or in areas prone to flooding. 

· At least 1.5 m from the bottom of the pit to the groundwater level is recommended.
· Dig a test pit and insert a narrow metal pipe or bar into the soil to a depth of 1.5 m. If the end of the bar is wet or soil removed from the pipe is wet, the pit may be too close to the ground water. Note that recent heavy rain may affect the results

· If the groundwater is too close to the bottom of the test pit, consider other options: 

· Changing the design of the pit to make it wider but shallower.
· Creating more, shallower pits. 

· Creating a pit that is partially in a mound of very well-compacted soil. In this case the above-ground part should be completely lined with bricks or stones and should be watertight.
	Diameter (m)
	Radius (m)
	Area (m2)
	Total depth (m)
	Usable depth (m)
	Volume (m3)
	No. of placenta per year
	Deliveries per day

	1
	0.5
	0.8
	1.5
	1
	0.8
	786
	2

	1
	0.5
	0.8
	2.5
	2
	1.6
	1571
	4

	1
	0.5
	0.8
	3.5
	3
	2.4
	2357
	6

	1
	0.5
	0.8
	4.5
	4
	3.1
	3142
	9

	1
	0.5
	0.8
	5.5
	5
	3.9
	3928
	11


Table 1. Number of placentas per day that can be put in pits of different volumes. This table is based on a one-meter diameter pit and ignores the leaching of liquid. As a rule of thumb, two pits each with capacity for one year should be adequate for any facility.

1.2. Placenta pit construction
1.2.1. Gather the necessary materials and tools, including:

· Pit - shovels, picks, miner’s bars

· Slab - concrete; though wood can be used only in emergency situations

· Cover - concrete, though wood or plastic can be used in emergency situations

· Lining or impermeable slab seating – concrete, bricks, clay, or preformed concrete rings approx. 1-m diameter

· Ground level - mason’s tools

· Drainage ditch - plastic pipe (diameter: 40 to 50 mm)

· Ventilation pipe (2 m or more) with rain cover

· Piece of nylon mosquito net

· Hinges, padlock and fittings for the lid

· Fencing materials (if the pit is not to be built in an already secure area)

1.2.2. Dig the pit.
1.2.3. Reinforce the bottom of the pit. 

· Concrete, bricks, stones or clay may be used. 
· This will help stabilize the pit and slow the rate of liquid penetration toward the ground water.

1.2.4. Reinforce the sides of the pit.
· At least the top 50 cm of the hole should be reinforced. 

· Where the soil is sandy or there is any concern about the stability of the pit, the reinforcement should extend deeper, possibly to the bottom of the pit. 
· Options for reinforcement include:

· Concrete

· Preformed concrete ring (approx. 1 m diameter)

· Bricks. Bricks laid with gaps between them can also be good reinforcement for the deeper sections of pits as they will still allow water to leach out.

· Clay

1.2.5. Make a slab with the following specifications: 

· Large enough to cover the pit and extend at least 15 cm beyond its edges

· With a disposal hole of about 30 x 40 cm

· About 7 cm thick

· With a ventilation hole of the same size as the ventilation pipe (40-50 mm) 

1.2.6. Make a lid for the hole.
· Connect it to the slab with some kind of hinges.

· Add a padlock for security and/or to close the pit permanently once it is full. 
1.2.7. Place the slab over the pit.
· The slab should be slightly raised above soil level to avoid runoff water from entering the pit. 

1.2.8. Place a plastic (not metal) ventilation pipe in its hole of the slab. 

· The pipe should be at least 2 m high, higher if there are obstacles (e.g., walls) nearby. The higher the pipe, the more the gases will be diluted with the air, which reduces the odor. 

· The outlet of the pipe should have a rain cover and be protected with a nylon mosquito net to prevent flies and other disease vectors from entering.

1.2.9. Make a drainage channel around the pit to prevent runoff water from entering and to protect the walls of the pit.

1.3. Placenta pit use 
1.3.1. Only use the pit to dispose of pathological and biodegradable organic waste.
1.3.2. Do not use the pit for soft waste (e.g. bandages), sharps or toxic waste.
1.3.3. Do not treat the waste with chemical disinfectants such as chlorine before disposal. These chemicals destroy the microorganisms that are important for biological decomposition

1.3.4. Dispose of organics in the pit as soon as they arrive. 
1.3.5. Keep the cover over the hole at all times except when putting waste into the pit. 
1.3.6. Clean and disinfect the slab regularly. Non-persistent disinfectants such as hydrogen peroxide are recommended. 
1.3.7. Do not add disinfectants to the pit.

1.3.8. Ash, charcoal or lime may also be added to reduce odors. 
· Ash or charcoal helps reduce odors without adversely affecting decomposition.

· Lime has a high pH (about 11) so will kill a lot of pathogens, but beware that it may also kill bacteria needed for rapid and complete decomposition. 
1.3.9. When the level of the waste reaches 50 cm from the surface, the pit should be closed down.

· Mark it permanently to explain the contents and the closure date.
· Record the location for future reference. 

1.3.10. It should be possible to reuse the pit after enough time has elapsed. 
· The rate of decomposition depends on several factors, including the microbial and chemical conditions, temperature and humidity. 

1.3.11. If it is necessary to remove material from an old pit:
· Leave at least 2 years after the closure of the pit to maximise the elimination of pathogens and their eggs or cysts.

· If possible, test the material to be sure it is not infectious.

· Provide workers with PPE (mask, goggles, boots, gloves, overalls).

· Limit the use of any extracted material as a fertilizer; do not use for food growing or outside the hospital premises. 
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3. Attachments

3.1. Placenta Pit Design
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Figure 1. Placenta pit design (MSF). 
These documents were first produced by FHI 360 and HCWH under funding provided by the CDC to support and inform proper management of health care waste.
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