Kirina Village Well Top Repair Project 


John Hubbard, PCV Mali, 2007-2009


Technical Aid: Top Well Repair
If a well has a mud and log top or broken concrete top, or the top section of the well wall is collapsing, and the bottom of the well is in good shape, then a top well repair can be an ideal project to improve village access to clean drinking water.  Along with at least monthly bleach treatment, and possibly filtering the water, safe, clean drinking water can be made available for a small fraction of the cost of a deep hole pump.

Well before repair
Well after top repair

(except apron not yet done)
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A top well repair project will have the following construction sections:  A hole is dug down to good, solid ground that is not caving in.  (Around 5 meters down is feasible to repair; discuss with Adama if need to go deeper.)  A concrete foundation with rebar is poured.  Dutch bricks are laid to build the wall up to the target height above ground.  A top slab with rebar and metal door is constructed and then laid on the built wall.  The exposed sides of the well top are creped.  The door backstop is made.  A concrete apron is poured around the well (not yet done in this picture because are waiting for the ground to settle during rainy season).  Finishing touches can be a pulley overhead and an upright log to store the water pulling bag off the ground.  Then a training session is conducted to teach how to bleach treat the well water, how to filter the water if necessary, best water storage practices for drinking and cooking use, importance of a clean well site, etc.
The Hippo Manual (2006 edition) and a three page guidesheet received at the 2008 IST were used to plan the project.  Based on the project work, this short fische was written.  Another fische was written with complete instructions on doing a top well repair.  Sections include tools to obtain, costs of materials and tools, manpower, timing, and material usages information, making and using concrete and mortar, constructing each well section, as well as some discussion of other top well issues.  It is well organized so that you can find and read only the information desired.  Many illustrative pictures are included.  The fische file name is ‘Top well repair with Dutch bricks - complete construction information - 091202.doc’ (YYMMDD date may have changed).
The above typical 1 meter diameter well dug down 2.5 meters (10 layers of Dutch bricks at 8 bricks per layer) had the following material usages and costs, and approximate man-hour and day requirements.  Delivery costs are not included:

	Cement
	10 to 11 bags
	6000 cfa, each 50 kg bag
	10 bags can be delivered by public transport. Delivery trucks can be hired in Bamako.  The cement is used to make both 1:3:5 ratio concrete and 1:4 ratio mortar.

	Rebar, #8
	50 meters
	2000 cfa, each 12 meter stick
	Buy 5 sticks, 60 meters, to allow other uses during construction.

	Metal door
	1
	10,500 cfa
	Custom built door with frame, including hinges

	Paint and brush
	250 ml can
	1250 cfa
	Enough to do 2 coats of paint

	Bailing wire
	1 roll
	2500 cfa
	For tying rebar grid.  Much more than needed.

	Gravel/sand mix
	1 truck
	75,000 cfa
	Near Tubaniso for 7 cubic meters delivered.  Read complete fische for discussion of gravel/sand mix versus buying sand and gravel separately.  This is more than needed for one well, but I was doing 6 wells.

	Dutch brick mold
	1
	40,000 cfa
	Buy in Bamako only, ask Adama for source, or borrow one from Peace Corps

	Specialty tools
	Lot
	10,000 to 20,000 cfa
	At least 2 rebar benders (2000 cfa each) and a mid size screener (2000 cfa for screen and 2000 cfa for construction).  Screener is  used to separate sand to make the mortar and to clean up gravel and sand of debris.

	Man-hours
	125 to 150
	---
	Man-hours to complete one top well repair.  Typical is a 4 person work crew, but read the complete fische.

	Days
	11
	---
	Work about 4 hours in the morning.  Not including digging the hole and back filling after each 4 layers of bricks laid.


Some important things to know when planning your material usages and funding:

1. The poured concrete will have a smaller volume than the total volume of the individual sand, gravel, and cement components making up the mixed concrete to be poured (water not included in the calculation).  This fact is noted in the Hippo Manual, Chapter 13, Section 4, Slabs, but not at Table 13.2 in Chapter 13, Section 2.1 on Cement Mixture Volume Ratios (2006 edition).  This means the finished concrete will be two-thirds of the volume of the dry cement, sand, and gravel combined.  I found this to be about true.  However, at Table 13.2, it is correct in saying that about 19 Dutch bricks can be made from one 50 kg bag of cement.

2. Mortar will shrink about 15% based on two tests I did.

3. Down the road from TubaniSo at Djoliba next to the Niger River where I bought my gravel, there are at least these two grades of gravel.  Be sure you know what you are buying, or look at it first.

a. Gravier (graveli in Bambara) is a gravel and sand mixture that Malians use to make concrete.  The ratio of gravel to sand is more or less right (since that is what is used), but not tested and controlled.  This is manually sieved to remove much of the sand from the original mixture dug from the river.  To make mortar, sieve the mixture to obtain the needed sand.  (Or buy sand.)
b. Gravier propre (graveli propre in Bambara) is clean gravel, which is machine sieved to be visually almost pure gravel and only residual sand.

4. Many, if not most, well metal doors break after they are installed (sometimes soon) based on my village’s experience, the many wells I have observed in other villages, and the experience of another top well repair project.  This is because a backstop was not made like can be seen in the above picture.  Also, my door and frame is removable if a repair should be needed.  See the complete fische for design and construction details.
5. The concrete apron around the well should not be made until after one rainy season.  All my wells had ground settling (several had significant settling) because the dirt was not well enough watered in and compacted during the Dutch brick wall construction stage.

6. If you want the village to be able to make Dutch bricks for other wells after your service, consider having your own mold made rather than borrowing one of the Peace Corps molds.  I believe Dutch bricks are a Peace Corps innovation, and not used elsewhere.
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