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Preface 
 

Comparing to the previous years, population of Ethiopia is highly increasing whereas crop 

production is critically decreasing due to shortage of rainfall; and environmental, 

climatologically and other problems. The only solution is efficient use of the existing water 

resources for irrigation development. Considering this potential, different private, GOs, and 

NGOs implemented water harvesting technologies depends upon the agro-climate of the area.  

One of a good potential that can be used for all purposes is ground water, which is focus area of 

this training material.  

 

This module is produced considering the available ground water potential; importance of 

maintaining the existing HDWs; and future development of new schemes. At large, this 

standard module will serve in all regions as a training material to woreda and kebele 

agricultural experts; and even to rural communities. It is also planned that every region will 

translate the module from English language to local language of the woreda for better 

understanding of the technology by the rural community.   

 
Constructive suggestions will always be acknowledged and appreciated. 
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1. Introduction  

This manual contains many points, which enables the woreda non-geologist expert to select 

sites for hand dug wells confidently. The actions which are described in the site selection 

procedures chapter are the facts which are needed to be considered in order for the hand dug 

well to become successful. The data needed for site selection are described in a brief manner. 

Technically geological facts are the most important ones in site selection. Therefore rock nature 

in response to water is described. Weathered and fractured rocks are more water bearing 

formations than fresh and massive rocks. Vegetation pattern (growing pattern) indicates 

shallow ground water table is clearly explained. 

In most parts of Ethiopia, water is available at some depth almost everywhere beneath the 

earth's surface. A well is a dug or drilled hole that extends deep enough into the ground to 

reach water. Wells are usually circular and walled with stone, concrete or pipe to prevent the 

hole from caving in. It sunk by digging or drilling through one or more layers of soil and rock to 

reach a layer that is at least partially full of water called an aquifer. The top of the aquifer, or 

the level beneath which the ground is saturated with water, is called the water table. In some 

areas, there is more than one aquifer beneath the water table. Deep wells, such as those sunk 

by large motorized equipment, can reach and pull water from more than one aquifer at the 

same time. However, this manual will only discuss sinking wells to the first usable aquifer with 

hand-powered equipment, which is relatively low cost, labor based and household managed.  

The other main factor for successful site selection is community’s needs. This is described 

briefly assuming that without community participation water points’ sustainability is 

impossible.  

 

2. Advantages and Limitation of Ground water abstraction (HDW) technology 

2.1. Advantages of HDW technology 

 As compared to surface water, ground water is in normal conditions environmentally, 

bacteriological and chemically safe because many harmful organisms are retained and 

filtered by the soil. Therefore, ground water is preferable for sources of domestic water 

supply in addition to irrigation as no considerable cost for treatment is required. 

 Because the community can be involved in the actual construction, it is "their" well, 

which they are more likely to maintain.  
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 The equipment needed is light and simple and thus suitable for use in remote areas.  

 The construction techniques are easily taught to unskilled workers, thus cutting 

supervision time.  

 With the exceptions of cement and reinforcing rods, the necessary materials are usually 

locally available, making it one of the cheapest methods of wells construction in a rural 

community.  

 A completed well provides a reservoir at the source which will accumulate and store 

water from aquifers that would otherwise be too weak to use.  

2.2. Limitations of HDW technology:  

 Since water lifting technologies are required for all ground water abstraction, most of 

the farmers may not have financial capacity for procuring the equipment 

 60 meters is usually the practical limit to the depth that can be reached, although most 

dug wells are less than 20 meters deep.  

 Construction is slow; and extracting large quantities of water with motorized pumps is 

not feasible.  

 Hard rock is very difficult to penetrate and often can only be accomplished by blasting, 

which is slow, hard work.  

 Because it is difficult to penetrate very far into the aquifer, slight fluctuations in the 

water table often make hand-dug wells unpredictable and unreliable.  

 The hand-dug well is the only method of well construction where people actually go into 

the well to work educational campaign to demonstrate and explain what each part of 

the well is and how it works might help villagers understand and then want to work with 

and maintain it more. In so doing, proper maintenance necessary in keeping the well 

functioning might be better carried out, particularly in communities using a well or an 

improved water source for the first time.  

 For sanitation reasons a pump is desirable. If installed on a hand-dug well with a full 

cover, a pump will help reduce chances of contamination significantly. In rural areas 
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where pump maintenance and repair can be a real problem, large diameter wells are 

often the best solution to water supply problems. Pumps can be installed while leaving 

an access way through which water can be drawn by rope and bucket if the pump 

should break down.  

 

3. Why and Where HDW is Important? 

          The sub surface/ground water/ is the source of water for the HDW micro irrigation technology 

among other water sources such as surface water, rainwater, springs, and deep wells. 

Knowledge of ground water occurrence is essential for understanding of why and where it 

occurs and where hand dug wells could be built.  

The level at which the ground water becomes continuous is called ground water table/GWT/ 

and is represented by the water surface elevation in a well or in other excavations. The level of 

the water table fluctuates up and down according to the seasons as the inflows and outflows 

vary with the seasons of the year and the utilization by humans. 

If there is no easily accessible surface water source or rainfall as required; development of HDW 

as one micro irrigation project is necessary.  

 

4. Types of Wells 

In general, there are two types of wells: dug wells and drilled wells. The obvious difference 

between the two is the size of the holes. In both categories, there are many different specific 

sinking techniques.  

4.1. Drilled wells, on the other hand, are sunk by using special tools which are lowered into the 

ground and worked from the surface. These wells are normally less than 30 centimeters (cm) in 

diameter. The detail is not included here.  

4.2. Dug wells (HDW) are sunk by people working down in the hole to loosen and remove the 

soil. They need to be at least 1 meter wide to give people room to work. The main objective of 

this manual focuses on HDW.  
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Rural communities have frequently employed hand-dug wells to increase the supply of water 

available for individual use of irrigation & other purposes. Using simple construction techniques 

and suitable materials, hand-dug wells can provide reliable sources of water.   

 

5. Planning and design procedures 

5.1. Site Selection Procedures  

 

This study and design shall be prepared on the basis of scientific and community participation 

approach, which brings the two approaches as one by compromising. This means, after 

exhaustively collecting every-information, the final conclusion will be made together with 

community. 

 

Before anybody locate the site, it is necessary to know the location and size of land to be 

irrigated that is the main decisive factor to determine scale & type of a project.  

The next step is to carry out field investigations. These investigations are categorized and 

analyzed with the following parameters. 

1. Data collection (Inventory). 

2. Topography 

3. Geology and watershed characteristics 

4. Vegetation pattern & Climate 

5. Rain fall distribution 

6. Distance of an improved water source from the land to be irrigated 

7. The size of the irrigable land and yield of HDW/water source 

8. Community/household Participation and other information 

 

Based on the analysis of the above parameters, successful and sustainable well site will be 

selected. Site selection is the responsibility of the beneficiary with assistance from a suitably 

qualified person such as trained expert in site selection or a hydro geologist (if possible).  The 

process is illustrated in the Figure 1 below. 
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Fig.1. Radius of Influence for HDW 

 

5.2. Data Collection (Inventory) 

This module provides the basic data for the expert in determining the actual well site. In this 

inventory work the data of the previous and existing water points will be registered or 

identified. During data collection, the following points should be recorded. 

 

i) Previous Works (Non-Functional Water Points) 

These works include those water schemes that were constructed before but destroyed or are 

not functional for different reasons and those water schemes, which are abandoned because of 

rockiness or caving problem. Reasons for those not functional might be displacement of people, 

construction problem, absence of maintenance, etc. Therefore this part of study can be 

categorized in to three parts. 

(ii) Non-Functional Community Hand Dug Wells.  

These are the wells, which were constructed to serve for group of farmers for irrigation 

purpose. Concerning this community hand dug wells; the following data should be collected. 

 Type of hand dug wells/ Cultural or modern/ 

 Depth of each hand dug well – this helps to estimate the depth & static water level of 

ground water of the new water point in the nearby area.  

 Nature of rock Conditions –  
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This is also very important to give information about the underground rock nature of the new 

sites. This facilitates the guess whether the expected work is easy or not. Accordingly the 

necessary precautions to avoid future construction problems can be avoided.  

 For example, previous caving problems indicate that there is a need to use large diameter 

cylinder and carry out digging by using the sinking method.  

 Previous hard rock problem helps to make reservations for chiseling work or look for 

another site. 

 Empty the well and measure the water column rise in meters within 12 hours- from this 

data underground water recharge can be evaluated for other hand dug wells 

 Water shortage time- this is useful for comparison with the present condition. 

 

(iii) Abandoned Hand Dug wells  

These hand-dug wells were dug but not finalized to serve for water supply or irrigation purpose. 

Therefore, the real cause for abandoning of each water point should be known. 

 

Possible causes can be:  

 Hardness of rock - if this is the case do not locate the site near the abandoned hand dug 

well 

 Caving problem - do not start digging unless you prepare protecting mechanism 

 Absence of water- if there is not enough water within reasonable depth, don’t locate the 

new site in the nearby area. 

 Construction Problem- this reason for abandoning can be corrected while constructing the 

new one. 

 

(iv)  Non- functional Household (private) Hand Dug Wells 

Check the existing irrigation wells, which were abandoned and reasons for abandoning. This 

increases your knowledge of possible expected problem, check also if there are any abandoned 

or failed boreholes in nearby. The records from the drilling can be available at the community, 

woreda, zone or bureau level and may provide important information on the rock formation 

and ground water availability and quality. 
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(v) Existing Water Points or Sources and Possible on-going construction 

Check all available functional water sources and their present condition. There are springs, 

HDW, deep wells, house–hold wells, rivers, small pits and ponds etc. The following data needs 

to be recorded. 

                     - Depth and their location. 

- Static water level 

- Rock nature. 

- Water level rise in meters /12hours of the HDW. 

- Yields of the springs, HDWs, etc. 

(vi) Topography and nature of the area 

Topography is one of the most important parameter, which should be considered during site 

selection of hand dug wells and boreholes. Groundwater flows according to the topography of 

the area unless the aquifer is confined. That is, ground water flows from high topography to low 

topography. Naturally any surface and subsurface water follows this regulation. Therefore the 

higher topography is the recharge area to the lowland area.  This is the reason why all water 

points are recommended at the lower area in order to get a recharge from the elevated land.  

Besides to topography, catchments size is another criterion, which should supply enough 

amount of water to the area of well site. 

Surface and sub-surface nature of the site proposed should be known for locating the HDW. 

 

(viii)  Vegetation Pattern and environmental consideration 

Different vegetations are growing in different areas depending on climate, rainfall and soil 

distribution. Vegetations vary in height, leaf width & thickness, and cell wall thickness in 

different areas. 

 

In areas having hot climate with deep ground water table, vegetation types are short and 

narrow leaf size or very thick flesh leaves with thick cell wall. In areas having wet climate with 

shallow ground water table, vegetation types are long and broad leaves with bushy growth. 

Therefore, vegetation types are good indicative for hand dug well sitting. 

The most useful indicators of ground water are the perennial plants (which are present year 

round). Annual plants, such as, grasses, are not good indicators since they come and go 
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depending on rains and seasons of the year. Generally survey of vegetation to help find shallow 

groundwater is most effective if carried out in the dry seasons. 

Although the effect of the construction of hand dug wells on the environment is very minimal, 

some aspects should be considered during siting. Before a site is recommended for the 

construction, its impact on the environment of the area, and watershed environmental impact 

on it should be taken in to account. Example: as much as possible avoid cutting trees to clear 

the site for construction. 

         (ix) Rainfall Distribution, location of water source from irrigable land and size of irrigable land 

Collecting these data is also important in the study and detail design of micro irrigation scheme.  

 

5.3. Well Sections 

Every well, whether drilled or dug, has three sections: top, middle, and bottom. Each of these 

sections varies in construction, because each must function differently.  

i) Top section - That part of the well at or above the ground surface level. It should be designed 

to allow people to get water as easily as possible, and, at the same time, to prevent water, dirt, 

and other contaminants from entering.  

ii) Middle section - That part of the well which is between the ground surface and the water, 

this section is usually a circular hole. It is reinforced with some kind of lining to prevent the 

walls from caving in.  

NOTE: Lining and casing refer to the same part of the well. Lining is used to refer to that part of 

the dug well, while casing refers to the pipe used to reinforce a drilled well.  

        iii) Bottom section - That part of the well that extends beneath the water table into the aquifer. It 

should be designed to allow as much water as possible to enter, and yet prevent the entrance 

of any soil from the aquifer. Its lining will have holes, slots, or open spaces, allowing water to 

pass through. 

5.4. Well Shape and Size  

The shape of the well is what it would look like if you were looking straight down into it.  
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The size of the well is a measure of how wide it is. Some holes are very large, and some are very 

small. The size will be largely determined by: (1) the way it is excavated, (2) the materials used 

to line it, and (3) the purpose of the well.  

The size of the round hole is usually expressed by its diameter, a measurement from one edge 

of the hole through the midpoint of the well to the other side of the circle.  

Although wells can be dug in any shape, almost all wells are round. The reason for this is that a 

round well produces the greatest amount of water for the least amount of work. Also, a round 

lining is the strongest that can be built for the smallest quantity of materials. Thus, while other 

well shapes have been used without problems, a round shape enables the builder to get the 

most from available time, money, and materials.  

Square or rectangular wells are usually dug where materials to be used in lining the well 

necessitate such a shape. This is most often the case when flat wood board" are the only lining 

materials available. Wood, however, is not recommended for several reasons, which will be 

discussed later.  

Well Size-Diameter: Before the actual digging work begins, the exact diameter of the hole must 

be decided for circular shaped well.   

Generally, the choice of diameter will be based on two considerations. The well should have (a) 

the smallest diameter which still provides (b) a comfortable working space for the number of 

people that will be working in the well at one time. HDWs are need to be at least 1m wide to 

give people room to work. 

The smaller the diameter of the well, the less soil and rock will have to be dug and the less 

materials will be required to line the well. Remember, if you double the diameter of the well, 

you increase the amount of soil and rock that must be dug by four times. For example, as 

indicated in the table below, a 1.0-meter diameter well 20 meters deep requires removal of 

15.7 cubic meters (m³) of material while a 2.0-meter diameter well 20 meters deep will require 

the removal of 62.8 m³.  

Diameter x Diameter x 0.7854 = Area; and Area x Depth = Volume  
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Table. 1. Examples of dimensions of a well 

Diameter Area Depth Volume 

1.0 m 0.79 m² 20 m 15.7 m³ 

1.5 1.77 20 35.4 

1.8 2.54 20 50.8 

2.0 3.14 20 62.8 

5.5. Estimation of Typical Bill of Quantities of Materials and Labor Needed  

You should make an estimate of the quantity of materials you will need to construct the HDW 

and arrange to have as much of the material as possible on site before you begin.  This will 

ensure that work is not held up whilst materials are being procured, transported or collected.  

The most commonly used materials needed for construction of Hand Dug Wells will be locally 

available (sand, gravel, stone, water, wood, local labor) and others (cement, industrial material, 

skilled labor) will need to be procured and transported to site. Whether they are bought or 

provided by the Community, all materials have value and should be handled properly during 

transportation, storage and use.    

 

 5.6. Beneficiary or households Participation  

Households’ participation in the choice of technology and site selection is required in order to 

retrieve, as much local knowledge as possible and to secure the households acceptance of the 

selected water source as it is a key factor for sustainability.  

The degree of households’ participation and control may be the most important factors in 

determining the success of any wells construction scheme.  
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6. Hand Dug Well Construction 

 Before the construction started, type of well to be constructed should be known on depth, 

water source, and designed lining materials at the time of the study period. Considering its 

construction work, Irrigation wells can be broadly classified as follows:  

6.1. Classification of open wells during construction period 

6.1.1. Open wells based on depth 

Open wells can be classified in to shallow open wells and deep open wells. Shallow open wells 

penetrate the first pervious stratum only and draw water from it. The bottom of the shallow 

well doesn’t rest on the impervious layer. Deep open wells rests on an impervious layer. The 

impervious layer consists of beds of clay, cemented sand other hard materials below water 

tables. A deep well resting on an impervious layer draws its supply from the aquifer below it 

through the hole bored in it. The impervious layer acts as a beam and provides support to the 

well resting on its top. 

 

6.1.2. Open wells based on lining 

On the basis of lining (or staining), the open wells can be classified as: 

a. Unlined wells have no lining.  

The well sides are unprotected. These wells are temporary nature. Unlined well is of limited 

depth. It caters to only small, local demands. This type of well is sometimes constructed where 

the water table is at a shallow depth, below the ground surface, and where the subsoil 

formation relatively hard and compact so that it can stand vertically at the sides of the well. It is 

mostly serves for supplementary micro irrigation. 

 

b. Well with pervious lining:  

In this type of well, the sides are lined with dry bricks or stone masonry (without mortar) so 

that the lining is pervious. To give structural stability, a portion of the lining above the water 

table is constructed in cement mortar. Generally, a band of lining in cement mortar, about 0.3m 

deep, is also provided at 1.25m vertical interval below the water table. The water enters the 

well from the sides only, and therefore the flow is radial. 

This type of well is suitable for construction in the formations consisting of gravel or coarse 

sand deposits. For sand formations, brick ballast (gravel) up to 20mm size is packed behind the 
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lining to form a sort of filter which prevents the fine sand from coming in to the well with 

flowing water. This type of well is quite suitable and economical for the limited rate water 

withdrawal. 

 

c. Well with impervious lining: 

This is the most common type of well and suitable for all types of formations. This is a 

permanent type of well commonly constructed for well irrigation of small farms. It provides a 

dependable source of supply so long as the ground water conditions are favorable. In sandy 

soils, the impervious lining is also essential from structural stability consideration. These wells 

are fairly deep, but the depth is usually limited to 30m from the consideration of an efficient 

and economical lifting of water. 

The lining of such wells is in brick or stone masonry in cement (or lime) mortar or concrete. The 

thickness of lining generally varies from 30cm to 70cm, depending on the depth of the well for 

stone or brick lining. Bottom of the well is not plugged so that the water can enter the well 

from its bottom. In this type of well the flow is not radial.   

 6.2. Measuring Yield of Wells at the time of construction 

The yield of a well is the amount of water that can be removed from the well (by pumping or 

bucket) without the well running dry.  You must know how to measure and calculate the yield 

of a well because this is how you know that you have dug the well shaft deep enough.  The 

Project Supervisor will also measure the yield to confirm that you can stop excavating and start 

finalizing the well and constructing the headwork.  Often you will do this together.  

 The Static Depth of Water is the depth after the well has been left overnight with no pumping 

or bucketing.  This is also referred to as overnight storage.  To determine whether the well is 

deep enough, you need to check both the yield, and the static depth of water.    

For Example:  When you have excavated enough so that the static depth of water is 2.0 meters, 

check the yield.  If it is 20 liters per minute or more, you can stop excavating.  If it is less than 20 

liters per minute, you must dig deeper.  

6.2.1. When to measure yield:  

 You should measure the yield when the static depth of water is approximately 2.0 meters.  If 

you need to excavate deeper, check the yield for every half meter more you dig. It should not 

be in rainy season. 
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6.2.2. How to Measure Yield:  

 Steps:  

 1. Check the static depth of water with a tape measure first thing in the morning before any 

work has begun.  

2. Empty all the water out of the well by pumping (if you have a de-watering pump) or by 

bailing with a bucket.  

3. Allow water to enter the well to a depth of 0.5 meters (check with a tape measure)  

4. Wait for 30 minutes  

5. Measure the depth of water in the well with a tape measure  

6. Calculate the yield of the well as follows:  

 

Area = Diameter x Diameter x 3.14   

                            4  

 Depth = Final measured depth – Initial depth (0.5m)  

Quantity of water = Area x Depth x 1000 (to give liters)  

Example One: 

Static depth of water = 2.0m  

Well diameter = 0.95m  

Final measured depth = 1.02m  

∴ Area = 0.95x0.95x3.14 = 0.71 square meters  

                        4  

   Depth = 1.02 - 0.5 = 0.52m   

    Quantity = 0.71x0.52x1000 = 369 litres  

 Yield = Quantity / Time (30 minutes) = 369 / 30 = 12.3 liters per minute  

 

Example two: 

Static depth = 2.0m; and Yield = 12.3 liters/minute  

The result is not acceptable.  You must keep digging deeper.  

A. Get a bucket of known volume and a stop watch or clock that measures seconds.  

B. Place the end of the hose in the bucket and at the same time start the stop watch or read the 

seconds on the clock.  
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C. When the bucket is full, stop the stop watch or read the seconds on the clock.  

D. Calculate the number of seconds to fill the bucket.  

E. Flow rate (litres per second) = Volume of bucket (litres) / number of seconds  

F. Yield (litres per minute) = Flow rate x 60  

6.2.3. Deepening the Well   

Well deepening is done when a well has dried up in the dry season or in a drought.  The aim is 

to penetrate further into the aquifer so that the well will not dry up in future years.  

6.3. Components of the Well 

i) Well Headwall: The headwall is simply the continuation of the well lining above the ground level.  It 

should be at least 250mm high.  Sometimes headwalls can be up to a meter high, however if a 

Hand pump is to be installed this is not recommended.  

ii) Apron & Drainage: The Apron is a concrete platform around the well.  It creates a clean smooth 

surface from which to collect water.  It is sloped so that spilt water flows away from the well.  

At the lowest point, a Drainage Channel takes any spilt water (or rainwater) away from the 

apron to a soakage pit, garden or animal trough. The apron can be square in shape, or round.  

Square aprons are 4.75m x 4.75m, and round aprons are 5 meters in diameter.  

 

6.4. Steps for construction  

1. Mark out the apron using wooden pegs  

2. Thoroughly clean the area of all vegetation, roots and other organic matter.  

3. Select the lowest point around the edge of the apron.  If the ground is flat, then one side will 

have to be built up using stones, sand and aggregate to create a slope to a lowest point (chosen 

for convenience in this instance).  

4. Measure 6 m from this point to the location of the soakage pit, trough or garden.  

5. Mark the corners of the drainage channel with pegs.  

6. Using wooden boards, make shuttering around the edge of the apron and drainage channel.  

Shuttering should be 150mm high and create a gap 100mm wide (see figure below).  Secure the 

shuttering with pegs and baton braces.  

7. Using a 1:2:4 (cement: sand: aggregate) mix, fill shuttering with concrete, tamping 
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thoroughly to remove air.  

8. The next day, carefully remove the inner shuttering, making sure you do not disturb the 

outer shuttering.  

9. If available, lay a 50mm thick bed of clean sand within the apron walls  

10. Wet the bed of sand or ground thoroughly.  

11. Lay a 75mm concrete slab within the apron walls, smoothing and grading it to ensure that 

there is a 2-5% slope away from the well, and the lowest point is where the drainage channel 

starts.  

12. Cover and keep moist for 7 days.  The remaining shuttering can be removed after 24 hours.  

 

6.5. Construction Equipments and Materials 

All necessary equipments required for study, site clearing, excavation, and construction should 

be available before starting the activities. The common tools are measuring tapes, Shovel, 

Pickaxe, Digging Hoe, Bucket, Hammer, Chisel, Wheelbarrow, Rope, Shovel, other carpenter & 

masonry tools, etc.    

 

7.  Construction Supervision and Testing Procedure 

7.1 Supervision Schedule 

 Site visits at milestones to check that the works shall be completed in accordance with 

specifications; and random site visits at other times to ensure that works should progress in 

accordance with agreements and that safe work practices are being used. 

 Final testing of facilities to ensure that sufficient quantity and quality of the work is 

produced to meet community demands is important 

 The Supervisor or technical advisor should prepare a tentative schedule of site visits.  

7.2 Supervision Items 

It is not possible, in this document, to list all the items that the Supervisor/technicians should 

check on site visits as they are numerous and will vary from site to site.  As a general rule, 

everything that the Supervisor should look out for should be contained in the Specification and 

Designs contained.  It is good practice, therefore, for the Supervisor to prepare a checklist of 

critical items and measurements on signing of the contract. 
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The following is a list of some of the things a supervisor should check and look out for when 

conducting site visits to hand dug well construction sites.  It should be noted that this list is not 

comprehensive. 

 

Table 2.  Example of Items to Check on Supervision Site Visits 

 

Item Observation or Measurement 

General site conditions  Fencing to keep animals and children away 

 General cleanliness of the site 

 Storage of tools, equipment and materials 

 Evidence of safe work practices 

 Storage of spoil from excavation 

Excavation  Verticality (allowable limit of 10mm non verticality for 

every metre of depth) 

 Depth left unlined and stability of surrounding ground 

Precast Concrete Rings  Dimensions (ID 0.95 m, OD 1.1 m, wall thickness 75mm) 

 Quality of concrete mix (strength, compaction, finish) 

 Reinforcing Steel (quantity, type and placement before 

placement of concrete; visibility of steel after concrete 

placement) 

 Placement, including gravel packing and mortar seal 

between rings. 

In-situ Lining  Dimensions (ID 1.3 m, roundness) 

 Joints between lifts 

 Reinforcement (quantity, type and placement, and 

visibility after formwork removed) 

 Quality and mix of mortar used for masonry lining 

 Quality and mix of concrete blocks if used for lining or 

joints. 

Materials  Uniformity of size and cleanliness of gravel/aggregate 
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 Cleanliness of sand 

 Quality of stones used for masonry lining. 

 Cleanliness of water for concrete and mortar 

Head works  Height of headwall (minimum 250mm above ground) 

 Hardness of apron foundation material (no soft ground 

etc) 

 Drainage slope (2 – 5%, no ponding of water) 

 Soakage pit (no ponding or stagnant water) 

 

Finishing  Final fencing (ability to keep animals out, and to 

prevent unauthorized access) 

 Cleanliness of well (see below) 

 General cleanliness of site, including removal of 

building materials and restoration of any damage 

caused by construction. 

7.3 Final Site Inspection and Testing 

HDWs 

Apart from the general standard and quality of excavation and construction outlined above, the 

Supervisor is responsible for making the final inspection and tests that dictate that excavation 

can cease and that the well is complete.   As a general rule, the two tests that determine that 

the well is complete are for Quantity and Quality of the water (if it is required for water supply). 

 

Quantity 

The yield measurements and detailed target in the Specification should be meet.  The nominal 

targets are a combination of static depth of water in the well, and inflow when water is 

removed.  These targets are as follows: 
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Table 3.  Nominal Targets for Hand Dug Well Yield 

 

Depth Inflow 

2.0 metres 20 litres per minute 

2.5 metres 15 litres per minute 

3.0 metres 10 litres per minute 

 

As outlined in the Specification, under certain circumstances the HDW may be deemed to be 

complete even if these nominal targets are not met.  It is the Supervisor’s responsibility to 

make this decision. 

It is also important to note that the well is also designated as “Provisionally Complete”, even if 

the nominal yield targets are met, until the first dry season has passed, to ascertain whether 

the HDW needs to be deepened. 

 

Abandoned HDWs 

On occasion it may also be necessary to judge that the well should be abandoned.  This could 

be due to  

 Excessively unstable soil conditions 

 Evidence that the well is contaminated and cannot be disinfected 

 The well being dry and it being unlikely that water will be found 

 Large rocks or boulders that cannot be excavated or removed 

Unless it can be shown that any of these are due to negligence on the part of the Contractor, 

the contract will be paid as per the Bill of Quantities (for works done).  If the well is abandoned 

then it should be filled in with excavated spoil so that there is no danger of animals or children 

falling in. 

The decision to abandon a HDW will be made by the Supervisor or WoA expert 
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Annex. One 

Bill of Quantities for Hand Dug Wells 

 

Item Description Unit Qty Rate Total 

1 Mobilisation/Demobilisation     

a To site for well construction each 1   

b To site for well deepening each 1   

c From site after well construction each 1   

d From site after well deepening each 1   

e Hiring of expensive equipment each 1   

 Sub-Total I     

2 Setting up / Excavation (1.5 metre diameter 

hole) 

    

a Site Preparation each 1   

b Excavation  at different depths m    

 Sub-Total II     

3 Well Lining (Concrete – in-situ cast or pre-cast)     

a Well lining at different depths m    

4 Well Lining (Masonry)     

a Well lining at different depths m    

 Sub-Total III     

4 Works Below Water Table     

a Caisson lining below the water table  m    

b Caisson lining for well deepening (provisional 

payment) 

m    

 Sub-Total IV     

5 Head works     

a Headwall each 1   

c Access Extension each 1   

d Access Hatch Cover each 1   
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Item Description Unit Qty Rate Total 

e Apron with Raised Lip each 1   

f Drainage Channel each 1   

 Sub-Total V     

6 Completion     

b Construction of Fence each 1   

c Operation and Maintenance Training each 1   

 Sub-Total VI     

 Total     
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Annex. Two 

 

Water Point Site Selection Report/ Sitting Report/ to be filled for each Water Point 

 

1. GENERAL CONSIDERATIONS 

1.1 Zone__________________        1.2. Woreda________________________ 

1.3 Kebele__________________     1.4. Village/Gott________________________ 

1.5 Location of the benefciary from the woreda capital (how to get there). 

 

 

 

 

1.6 Total size of land to be irrigated by each water point__________ 

1.7 Point Location ______________N,  ______________E, Altitude ___________Mt. 

2. TOPORGAPHICAL LOCATIONS OF THE WATER POINT 

 A. In a valley                   B. On a ridge                     C. On a plain. 

3. CLIMATE 

    A. Dega                               B. Wayne dega                          C. Kola. 

    Name of the months of wet seasons________________________________________ 

    Name of the months of dry seasons________________________________________ 

4. EXISTING IRRIGATION WATER SYSTEM   

     Type of water source ___________________________________________________  

     Average distance from the land to be irrigated__________________________________ 

     Adequacy of the water __________________________________________________  

     Reliability of the source_________________________________________________ 

     Accessibility of the source________________________________________________ 

    Problems with the existing water sources_____________________________ 

     ____________________________________________________________________ 

   Remarks on the recommended water source _________________________________ 

     _____________________________________________________________________ 

    ______________________________________________________________________ 



 
 

23 
 

 

5. SKETCH OF THE LAND AND THE SOURCE 

In this sketch the following should be included a) roads in the area, b) land patterns 

(location of land), c) location of existing source and d) location of the proposed source with 

respect to the land to be irrigated and other important features. 

Sitting done by: 

1. Name________________                                           2. Name________________ 

    Signature________________                                         Signature_____________ 

    Date________________ ____                                        Date________________ 
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