Guideline notes on water well inspection checklist.

The following table aims to support the Technical Assistant (TA) whenever they are to assess the well execution of a community well used for human consumption. It has a checklist template and is more suitable for completed facilities where the inspection of the inner-column through a man hole is possible.
Each of the parameters taken individually is not a self standing evidence of poor quality of  processing in the targeting, the setting and/or the maintenance of the facility. Nevertheless it contributes to the building of an array of elements which may suspect such. Moreover, the observed defaults do not aim at producing a definitive statement on the quality of the facility but aims at guiding the TA in his collection of complementary information on the spot (from users or implementing team).
For each of those parameters, some guiding notes are reported after the table. They aim at providing the TA with some background information in order to complete and refine the observations collection on the spot
.
The following parameters are based on observation mainly, require little technical skills (a few on well setting, not further detailed) and have been tested in 2012 in DRC. The checklist can be completed (with a bit of training) in less than 10 minutes on site. If some defaults are observed, it is advised to take a picture of them in case of later  confrontation and/or reminder.

One of the main interest of the following checklist is that it facilitates the consistency of the observations between one implementing partner and another. It contributes to the objectivity of the observations between different sites, implementing partner and observers.

	N°
	Cat.
	Observation

	1
	Site
	Nearby Latrine 

	2
	
	Nearby households

	3
	
	Natural hazards exposition (floods, etc..)

	4
	Inner Column
	Regularity of the thickness of the casings

	5
	
	Casing well centered in the gravel pack

	6
	
	Regularity of the assembling of the casings column

	7
	
	Gravel pack filling to the upper casing

	8
	
	Water tightness and regularity of the thickness of the lining column

	9
	
	Visible iron bars on the lining column or on the casing rings

	10
	
	Insufficient casing diameter

	11
	
	Casing Depth

	12
	
	Size of the manhole 

	13
	
	Diameter of the iron bars and concrete gravels

	14
	Surface Equipment
	Absence of structural cracks on the cover, the walls, the apron and/or the drainage channel and/or sign of abnormal erosion

	15
	
	Visible iron bars on the cover, the walls, the apron and/or the drainage channel

	16
	
	Water tightness of the overall extracting device (hand pump)

	17
	
	Drainage of surface water

	18
	
	Absence of stagnant water around the water point (soakaway pit)

	19
	
	Sensitization signboard on use and hygienic behaviour around the water point

	20
	Maintenance
	Absence of household waste at water point level

	21
	
	Animal proof fence around the water point

	22
	Monitoring
	Taste, smell, colour of the drinking water

	23
	
	Daily and/or seasonal water point dry up

	24
	
	Water analysis at water point level

	25
	
	Water analysis at household level

	Colour Codes 
	
	Suitable/Correct

	
	
	+/- Suitable /Correct

	
	
	Not Suitable/ Problem

	
	
	Not recorded/ Non Applicable


Notes :
1- Nearby Latrine : SPHERE standards recommend a minimal distance of 30m of any latrine from the water point. This distance can be balanced by the position of the latrine towards the water point (upstream/downstream the water point or from the water intake in the well whenever observable), by the geology of the well when dug (clay will rather limits contamination risk, sand or gravel will rather raise them), by the water table level in rainy season and the one of the latrine. The observation of depressions (holes, deep ditch) around the well is to be observed as risk of contamination as well.
The presence of latrine in the vicinity is an indicator of possible lack of skills from the technical teams (lack of community support in the choice of their latrines and/or water point location).
The major consequence is a greater risk of water contamination, which could be of high concern in cholera prone areas.

2- Nearby households: The nearby presence of water nearby households (whatever its nature/palatability) and the distance from the water point is one of the first indicator of its effective use. The absence or the little number of households around the water point may indicate it is not used particularly if other sustainable (but not necessarily safe) water sources are closer to households.
It is recommended to observe whether the water point is located in a private compound. It may result in a privatization of the water point and restrict its number of users.
The absence of household nearby the water point or its location in a private compound is the indicator of a lack of skills from the technical teams (improper site selection). Nevertheless it has to be balanced with effective water availability in the area (what effort were provided to tackle a better site).
Major consequence is a resulting limited number of users and a lesser impact of the project. 

3- Natural hazards exposition (floods, etc..):  Selected site for well construction should not be exposed to natural hazard such as flooding (or landslide,..) in order to preserve the quality of the stored water. Should such happens, the facility should be protected against the related hazard. The most appropriated solution depends on the threat itself. Special attention should be paid to the knowledge of the local population and signs which can be observed on site such as vegetation change, ground collapsing, previous hazards marks on building, type of architecture, etc.).

The existence of wells in flooded areas or exposed to other natural hazard without mitigation measures is linked to lack of capacity within the supervision teams and/or a lack of follow up in site selection or the type of mitigation measures adopted.
Wells exposed to floods (or collapsing) will not insure access to safe water neither will it contribute to epidemic (cholera, typhoid) or diarrheal outbreaks risks reduction in a population already weakened by the occurrence of the natural disaster.
	4- Regularity of the thickness of the casings: It is not it thickness as such (it must not be less than 10 cm thick) but its regularity which is to be checked as thickness is hardly observable from the surface if the well is completed, otherwise it can be checked if casing rings are still on site. The lack of regularity of a casing is an indicator of defaulting tools (worn or damaged casing mould) and/or a lack of  technical skills within the team (implementation of poor quality).

Consequences are a weakening of the facility and a decrease of its lifespan.

5- Casing well centered in the gravel pack : Gravel pack should be 10 cm thick.

An offset casing is an indicator of defaulting tools (worn or damaged casing mould and/or winch) and/or a lack of  technical skills within the team (implementation of poor quality), and/or the use of improper materials (gravel pack must be of 10 to 15mm diameter, siliceous at best, limestone and sandstone should be avoided).
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Consequences are a higher risk of contamination and the weakening of the facility (if casing are not properly aligned).
	6- Regularity of the assembling of the casings column: Casing rings are put on the top to one another and vertically aligned without gaps. This alignment is facilitated when the casings are done in the well column (their setting takes more time in that case), or if the mould are adjustable 

Note that if casing can be inspected, the number of infiltration holes is an important parameters: their number should be close to 100 per 0.50m of casing, be 6 to 8mm diameter, and the hole inner conduct oriented 45° vertically from the outside (see Scheme aside).

Improperly aligned casings is an indicator of defaulting tools (worn or damaged casing mould and/or winch) and/or a lack of  technical skills within the team (implementation of poor quality, rush in the implementation).

Consequences are a weakening of the facility, a decrease of its lifespan and increased risk of water contamination.
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Adjusted casings


7- Gravel pack filling to the upper casing: Whatever the number of casings set, they must always be surrounded by a gravel pack until the top of the last casing.

The absence of gravel pack until the top is an indicator of a rush during the implementation and/or of a disorganized team (poor anticipation of the final well depth, poor on-site work duration programming and/or unreliable material supply chain), or, to a certain extent, to an incomplete facility.
Consequences are an increased risk of water contamination and water production capacity losses.

8- Water tightness and regularity of the thickness of the lining column: the lining (the full column, without holes) is always cast in the well. The lining must be regular in a vertical alignment without irregularities. It must be water tight without cracks and filtration areas.

An improperly cast lining is the indicator of defaulting tools (worn or damaged lining mould and/or winch) and/or a lack of  technical skills within the team (implementation of poor quality, rush in the implementation).

Consequences are a weakening of the facility, a decrease of its lifespan and increased risk of water contamination.
	9- Visible iron bars on the lining column or on the casing rings: The lining and the casing rings are made of reinforced concrete (concrete reinforced with iron bars inside). Those iron bars must be cast in the middle of the concrete in order to have a strengthening effect. If they can be observed on the edge of the lining or the casing rings, the concrete is weakened. 
Be aware not to mix up the normal moulds connection bulges (which are visible along the column) with a salient iron bar. Main difference is the color (concrete or iron) and their regularity (bulges are visible all along the column by lengths of 0.5 to 1m, iron appears in a less regular manner).
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Visible iron bars are indicators of defaulting tools (worn or damaged lining mould and/or winch) and/or a lack of  technical skills within the team (implementation of poor quality).

Consequences are a weakening of the facility, a decrease of its lifespan and increased risk of water contamination with iron (with consequences on the taste, health related risks remain limited).

10- Insufficient casing diameter : For small communities, casing rings must have an internal diameter of  at least 1m (1.20m for external diameter). For greater communities and wells dedicated to pastoralist use, internal diameter should be 1.20m (external 1.40m). In a clay underground (of limited water production capacities) it is recommended to privilege an 1.20m internal diameter, acknowledging that its setting will require more time. In a very productive aquifer (gravel and/or sand underground) smaller diameters can be envisaged.

Insufficient casing diameter is an indicator of inadequate tools (mould too small) and/or a lack of technical skills within the team (poor programming).

Consequence is a limited water production capacity.

11- Casing Depth: As a rule of thumb, the minimum depth of the first casing ring (the highest one) should be 10 metres. This depth is seldom respected in the setting of a well (the depth of the first casing ring depends on the aquifer depth). Nevertheless, whenever such rule of thumb is not respected, it recommended to check the nature of the underground soils (a sandy or gravel type soil is likely to facilitate infiltration, and thus contamination from the surface) and the proximity of nearby potential sources of contamination (latrines, ponds, holes). If such should be highlighted, a close monitoring of the bacteriological content of the water should be processed, particularly during the rainy season. Site inspection should foresee the surrounding of the well site in the rainy season if processed during the dry season.
Casing rings to close to the surface is often an indicator of a lack of  technical skills within the team (poor site observation or timeframe programming).

Consequences is an increased risk of water contamination from the surface through infiltration.

12- Size of the manhole: The manhole must be large enough to allow a man to penetrate inside the well. It must be completed by a secure way down system to the bottom of the well (ladder) in order to allow its inspection. A minimum requirement of 60 cm wide can be used as a reference. Those manholes must be water proof against infiltrations and accessible to the communities. The inner structure of the well can be completed by a limnimetric scale in order to follow the evolution of the underground water table..
Improperly dimensioned manholes is an indicator of a lack of  technical skills within the team (poor well design and improper team monitoring).

Consequence is a lack of access in the well inner-structure without jeopardizing the quality of the facility (destruction of the cover). It may involve delays in breakdown diagnosis and well repairing.

13- Diameter of the iron bars and concrete gravels: It is sometime possible to observe the gravel and the iron used among the on site remaining (or when the on site work is on going). Minimal diameters for iron should be 8 mm (for the vertical irons) and 6mm (for the horizontal iron). Any smaller diameter tends to weaken the well.
Gravel used for concrete should be homogenous between 6 and 25mm diameter (the optimum being 20mm for a sand diameter between 0.25 & 6.3mm). The rule of thumb is to have a continuous variation of the gravel diameters fro the sand to the gravel.
Too-thick gravels, too-thin sand or too-small iron bars are the indicators of a lack of technical skills within the team (improper choice of materials).
Consequences are a weakening of the facility, a decrease of its lifespan.

14- Absence of structural cracks on the cover, the walls, the apron and/or the drainage channel and/or sign of abnormal erosion: Structural cracks must be distinguished from surface cracks. The first ones are usually deep and regular (they follow the assembling lines of the structure), the other are shallow and goes in every direction (they result from lack of follow up from the team when concrete is drying). Some marks of accelerated erosion can be observed. These are pieces of structure which have collapsed (pieces of edge, drainage channel, dry pit, hole in the apron).
Structural cracks are indicators of a lack of technical skills within the team (badly processed or absence of iron bars, insufficient concrete content, insufficient foundations and/or rushed setting).

Consequences are greater risk of water contamination from surface infiltration, the creation of stagnant water area around the water point and the collapsing of the surface equipment. 
15- Visible iron bars on the cover, the walls, the apron and/or the drainage channel: Please refer to note 6 for the structural explanations. Iron can appear under the outlet of the hand pump if water is acid.
Visible iron bars are indicators of a lack of technical skills within the team (badly processed work, cement content insufficient, absence of adjuvant in case of acid water).

Consequences are greater risk of water contamination from surface infiltration, the creation of stagnant water area around the water point and the collapsing of the surface equipment.

16- Water tightness of the overall extracting device (hand pump): The exctracting device must be infiltration tight when iti is not in use. It implies the proper number of nuts attaching each elements (cover-pedestal, pedestal-outflow, outflow-head) and the presence of gaskets at the same place. Testing the device is recommended.

The absence of water tightness of the extracting device is an indicator of a lack of technical skills within the team (improper setting of the device), of mismanagement (stolen nut, rope, etc.), of access to spare part, and, more generally, of a lack of monitoring of the water point (by the community and the implementing partner).

Consequences are greater risk of water contamination and an accelerated degradation of the extracting device.

17- Drainage of surface water : The runoffs from the water pumping and rainfalls must correctly evacuated out of the water point area. It implies that the apron most have a slight slope leading to the drainage channel. The drainage channel must have a sufficient slope to lead the surface water to the soakaway pit. A test can easely be perfomed with a bucket at outlet level.
Remaining surface water on the apron or in the drainage channel is an indicator of a lack of technical skills within the team (drainage wrongly oriented due to badly processed work) and/or of a lack of maintenance (drainage clogging due to lack of cleaning).

Consequences are a lack of sanitary conditions around the water which contributes to the water related disease hazards.

18- Absence of stagnant water around the water point (soakaway pit): The soakaway pit aims at preventing stagnant water around the water which could contribute to the dissemination of pathogenic vectors (mosquitoes). The presence of water in the soakaway pit can be nevertheless explained by the on going use of the water point. In that case, it is recommended to ask to the users whether this stagnant water remains during the day. A soakaway pit is not necessarily required if the soil is of sand nature (though the infiltration risk should be assessed in that case, see note10). Seasonal variations must be anticipated in order to assess if there are any risk of stagnant water in the surroundings of the well. Soakaway pit should be made of a regular mix of stones and gravel in order to be porous. As for the rest of the water point structure, the soakaway pit must be regularly cleaned and protected from animals (with a fence, for instance).

Presence of stagnant water around the water point is an indicator of a lack of technical skills within the team (neglected soakaway pit setting and/or design) and/or of a lack of maintenance (soakaway pit clogging due to lack of cleaning).

Consequences are a lack of sanitary conditions around the water which contributes to the water related disease hazards and a greater risk of water contamination through infiltration.

19- Sensitization signboard on use and hygienic behaviour around the water point: A signboard should be present at water point level. It should include both schemes and notes about the main recommendations on the use and hygienic behaviours around the water point. Main messages should include: the absence of household waste in and around the water point, the absence of animal wandering, a regular maintenance of the fence and of the other water points elements, a monitoring of the proper use of the water points for domestic needs only (children surveillance) and, according to the type of extracting device the maintenance requirement of the hand pump. Ideally the construction date, the water point characteristics (total depth and specific yield) and the name of the water committee in charge should be reported in the signboard (or carved in the concrete during its setting).
Signboard should be made of sustainable materials (protected wood, metal) so should be the painting (oil painting, varnish). It must be protected from the weather hazard as well (sun, rain and wind).

Absence of signboard or irrelevance of content and/or used materials is an indicator of a lack of technical and supervision skills within the team (neglected sensitization component of the project).
Consequence is an improper use and maintenance of the water point in the long term.

20- Absence of household waste at water point level: It is a proxy which aims at assessing the regular maintenance (cleaning) of the water point. Dust or leaves are not relevant as it could have deposit during the night. On the other hand, the presence of meal leftover (ears of corn), organic debris in decomposition or animal faeces tend to reveal a lack of maintenance. An extremely clean water point (no dust) is more often a sign of the community being informed of the water point inspection and having acted accordingly.
Presence of household waste at water point level is an indicator of a lack of technical skills within the team (insufficient monitoring of the maintenance and/or inadequate community sensitization).
Consequence is the creation of an healthy environment at water point level.

21- Animal proof fence around the water point: Most of the water point are not equipped with fence which prevent domestic animals (dogs, pigs, poultry) from entering the water point area (presence of animal faeces is a good proxy). whenever fence exists, they are made of unsustainable materials too much spaced to insure this protection. Local solutions exists though and are easily observable in the vecinity: adobe made walls, living hedge. The fence must include the entire water point (apron, drainage channel and soakaway pit).

The absence of animal proof fence is an indicator of a lack of technical skills within the team (lack of community support in the choice of materials and/or techniques)
Consequence is the creation of an healthy environment at water point level with greater zoonosis infection hazards..

22- Taste, smell, colour of the drinking water: This information is to be collected at water point users level. Information such as the presence of such at the opening of the water point or after a certain time of use, on a seasonal basis, if those disappear after decantation (oxidation) or not, its description ("salty", "spicy", etc.) will enable identify the nature of this contamination. The use of this water for drinking purpose should be documented as well.
If palliative measures have not been taken (water analysis, promotion of decantation, etc.), taste, smell, colour of the drinking water is an indicator of a lack of technical skills within the team (lack of community follow up and/or water quality monitoring).

Consequence is a higher risk of water point abandon and the return to those used before the project.

23- Daily and/or seasonal water point dry up: The well can dry up during the daily service and/or according to the season. It can be linked to an insufficient depth of the facility usually linked to an improper project programming (digging during the rainy season), to an improper gravel pack settingand/or selection, to an insufficient number of holes in the casing rings.
If such dry up occurs; it is recommended to document its duration (hours, weeks, months), the alternative water source used and the number of users affected (25%, 50%,75%, all of them).

The dry up of a water point is an indicator of a lack of technical skills within the team (project programming, improper selection of materials or tools and/or setting of poor quality).

Major consequence is the collection of water from unsafe water point as long as the well is dry and/or is of limited production. 

24- Water analysis at water point level: Ideally, water quality analysis should be done once the water table is reached, one week after the facility completion, in the heart of the dry and rainy seasons. Main parameters are those of the classical dedicated field kit (NO2, NO3, Mn, pH, conductivity and turbidity) and bacteriological content (EC content). It is advised to include fluorine and arsenic unless it is documented that the underground of the area does not contain any. Other parameters should be added pending on the specificity of the surrounding environment (heavy metal in urban areas, cyanure in gold mining areas, etc.)
Insufficient water quality analysis at water point level is an indicator of a lack of technical skills within the team (insufficient water quality monitoring protocols and/or measuring tools and/or consumables). Whenever possible, it is recommended to observe how those consumables and tools are being stored
 or maintained).
Main consequence is the absence of reliable data with regard to the water quality of the water point and whether its water is safe to drinking or not.

25- Water analysis at household level: The same measures as above can be processed at household level in order to observe some possible parameters drawdown (chemical measures). The main difference with regards to water point water quality monitoring is in the size of the sample. According to protocols, contexts, the expected objective of the survey (assessment or monitoring) , and the size of the population targeted in the project, the size of the sample can vary from 210 (cluster approach) to 396 (random selection)
. Survey frequency should be the same as for water point (begining/end of the project, heart of the rainy and dry seasons).
24 : Analyse de l’eau au niveau des ménages : Les mêmes mesures peuvent être effectuées au niveau des ménages pour observer d’éventuelles diminutions (paramètres chimiques) ou augmentation (bactériologique). La différence par rapport au suivi au niveau du point d’eau  réside dans la taille de l’échantillon. Selon les protocoles, les contextes, la finalité de l’analyse (suivi ou évaluation) et la taille de la population, la taille de l’échantillon peut varier entre 210 (approche par grappe) et 396 (aléatoire) foyers à analyser. La fréquence devrait être la même que pour les point d’eau (début/fin de projet, cœurs des saisons des pluies et sèche).
Insufficient water quality analysis at water point level is an indicator of a lack of technical skills within the team (insufficient water quality monitoring protocols and/or measuring tools and/or consumables). Whenever possible, it is recommended to observe how those consumables and tools  are being stored
 or maintained).

Main consequence is the absence of reliable data with regard to whether the project has contributed to the improvement of access to safe water or not.

 


 
� The schemes reported in the following notes have been based on the ones existing in the following book: ACF, Water, Sanitation and Hygiene for populations at risks, Herman, 2005. It is available on line at: �HYPERLINK "http://www.actionagainsthunger.org/publication/2008/01/water-sanitation-and-hygiene-manual-populations-risk"�http://www.actionagainsthunger.org/publication/2008/01/water-sanitation-and-hygiene-manual-populations-risk�. 


� Some consumables cannot be stored in environment above 25°C.


� Without including the loss ratio (usually 5 to 10%)


� Some consumables cannot be stored in environment above 25°C.
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