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Abstract 

I 

Abstract 

Northern Bahr el Ghazal area in southwestern part of Sudan was severely 

affected by the civil wars in Sudan. This has led to lacks of development in 

most areas, not least water supply. In combination with a high number of 

refugees returning to the area the water situation is very difficult. 

This study is made to investigate how the water project of International Aid 

Services (IAS) is working. First I wanted to get a good image of the different 

areas connected to the IAS water project such as community mobilization, 

drilling and water source and sanitation education. 

At the time of my studies the Community Mobilization Unit (CMU) had just 

began their work, therefore the system with Water Source and Sanitation 

Committees had not yet been really implemented. However, some had been 

formed but not trained. 

The drilling is performed using two different methods, Mud Rotary and Air 

Flush. Mud Rotary is used in clay soil and Air Flush is used in more rocky 

soil. 

One of the main problem issues is transport, mainly transport of drilling 

machines, well material and water used during drilling. Problems in the means 

of transport are the terrible conditions of the roads which also lead to terrible 

conditions of the vehicles, especially the heavy vehicles which are very old. 

Another main problem is supplies, especially supplies of spares for the 

vehicles and equipment but also food and other essentials. Many things have 

to be brought from other countries via Khartoum and then by lorry to 

Northern Bahr el Ghazal. 
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One of my conclusions is that much weight must be put on the county 

community mobilization to really involve the local people in the project so that 

they feel responsible for the well after it has been handed over. This is crucial 

to get full impact of the project.  

Another conclusion is that if supplies could be handled through Southern 

Sudan (Juba) it could cut down transport time and costs. But this cannot be 

realized yet since the range of things in Juba is rather limited compared to 

Khartoum. 

Finally I believe that the personnel must be very observant for coming 

breakdowns and report this immediately to enable ordering spares, etc. as 

soon as possible and minimize the time standing still.
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Sammanfattning 

Northern Bahr el Gazal-området i sydvästra Sudan blev allvarligt drabbat av 

inbördeskrigen i Sudan. Detta har lett till brister i utveckling inom de flesta 

områden, inte minst vattenförsörjning. I kombination med ett stort antal 

flyktingar som återvänder till området blir vattensituationen mycket 

ansträngd. 

Denna studie skall undersöka hur det vattenprojekt som International Aid 

Services (IAS) driver fungerar. Först ville jag få en bra bild av de olika 

områden som är relaterade till IAS vattenprojekt vilka är; county community 

mobilization (projekt för att få igång byar att arbeta för utveckling mm.), 

borrning och utbildning om vattenkällan och sanitetsfrågor. 

När jag utförde mina studier så hade Community Mobilization Unit (den grupp 

som arbetar med att få igång byars utveckling) precis börjat sitt arbete. Pga. 

detta har inte systemet med Water Source and Sanitation Committees 

(kommitté för vattenkällan och sanitet) kommit igång riktigt. Det som har skett 

är att några har bildats men inte utbildats. 

Själva borrningen utförs enligt två metoder, den ena kallas Mud Rotary och 

används vid lerig mark och den andra kallas Air Flush och används vid 

borrning i mark där man räknar att träffa på berg. 

Ett av de största problemen är transporter, det innebär transporter av 

borriggar, brunnsmaterial och vatten som används vid borrning. Problemen är 

att vägarna är i mycket dåligt skick och detta leder till mycket slitage på 

fordonen, i synnerhet de tunga fordonen som är mycket gamla. 

Ett annat stort problem är tillgång på reservdelar till fordonen och maskinerna 

men också mat och andra nödvändigheter. Mycket av detta måste hämtas från 

Khartoum och sedan föras med lastbil till Northern Bahr el Ghazal. 
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En av mina slutsatser är att mycket fokus måste läggas på County Community 

Mobilization för att verkligen involvera lokalbefolkningen i projektet för att de 

ska känna sig delaktiga och känna ansvar för brunnen när den har 

överlämnats. Detta är nödvändigt för att få full genomslagskraft i projektet. 

En annan slutsats är att om man kunde sköta leveranser av reservdelar, 

bränsle etc. från Södra Sudan (Juba) kunde man skära ned på kostnaderna och 

tiden för transporterna. Detta kan dock inte genomföras än eftersom utbudet 

är mycket begränsat jämfört med i Khartoum. 

Slutligen är det min övertygelse att personalen måste vara mycket observant 

på riskerna för kommande haverier och rapportera detta omedelbart för att 

kunna beställa reservdelar så fort som möjligt och därigenom minimera tiden 

då borrningen, etc. står still.
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1 Introduction 

This study is my final thesis of my education in civil engineering, road and 

water construction. 

It will be an evaluation of the NGO International Aid Services’ (IAS’) water 

project in Northern Bahr el Ghazal. My intention was to just focus on the 

technical areas of well drilling. However, this has been widened to get a wider 

image. The evaluation is done by observing the work done before, during and 

after the actual drilling.  

1.1 Background 

When I chose this particular education one of the reasons was my 

background as a missionary son. After being raised in Kenya I have always 

had a feeling for countries less developed than Sweden. Because of this it 

was a natural step for me to use this opportunity to get a feeling for working 

with road and water constructions in a less developed country, in this case 

Sudan. A project like the one IAS is performing is also what I would like to 

work sometime in the future. 

To financially enable me to do this study I was granted a scholarship called 

“minor field studies” (MFS) from SIDA. 

The head question of issue of this project was chosen with consideration of 

my future interests and also the relevance to people in Sweden and to IAS. To 

be of any interest to people in Sweden it must not be too detailed and to IAS I 

want it to be of use and see the strengthnesses and weaknesses of the water 

projects in Northern Bahr el Ghazal. 

1.2 About IAS 

”International Aid Services (IAS) is a relief and development organisation. 

The organisation has independent registrations in Denmark, Germany, 

Norway, Sweden and USA. Each IAS Headquarters has its own board and a 

partnership agreement is signed between them. The role of the partnership 

agreement is to combine the different country's goals and vision to assist 

people in need.” 

(http://www.ias.nu/world_about.asp (070109)) 

IAS gets funding from a number of partners in different countries. Some of the 

Swedish partners are SIDA, Läkarmissionen, Operation Mercy and Swedish 

Mission Council. 
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1.3 About Bahr el Ghazal  

Bahr el Ghazal is both the name of the river and the region located in south 

western Sudan. It is an area that has been severely affected by the civil wars 

between the Arabic northern Sudan and the southern rebels. The wars have 

really prevented this area from developing and one of the big issues is access 

to clean water. In combination with a high number of refugees returning the 

water situation is very difficult. 

Bahr el Ghazal is divided into four states; Northern Bahr al Ghazal, West Bahr 

al Ghazal, Lakes, and Warab (http://en.wikipedia.org/wiki/Bahr_el_Ghazal 

(070120)). Northern Bahr el Ghazal is divided into counties; Aweil East, 

Aweil North, Aweil West and Aweil South. The counties are divided into a 

number of payams. A payam could be compared to the Swedish “kommun” 

but not quite as big. 

The climate of Northern Bahr el Ghazal is divided into two seasons. The dry 

season takes place from around October until mid May every year. The wet 

season then comes from May until October.  

During the dry season the weather is very dry and hot, around 35-45° C. It is 

during this time IAS is performing the well drilling. During the wet season the 

rains are heavy but the temperature is lower, 25-35°C. 

1.4 Purpose and Goal 

My purpose with this study is to see how the well drilling done by IAS in 

Sudan is done. I am very interested to see how a project like this one works in 

a country like Sudan and an area like Northern Bahr el Ghazal. 

The goal with this study is to evaluate the well drilling done by IAS in 

Northern Bahr el Ghazal. This means to see which parts are working well and 

what parts can be improved. 

Some of the questions of issue I intend to use are: 

• What factors are considered when choosing a location and a place for 

a well? Have the previous locations been to satisfaction?  

• What methods are used when drilling? What machines are used? Are 

there any alternative methods or machines? How is the supply of 

spares working? 
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• What has to be done before the well can be taken to use? What 

education is given to the locals before the well is handed over? What 

maintenance has to be done to the pump and the well? What pump 

types are used? Are they working well? Are there any alternatives? 

1.5 Methodology 

Before leaving for Sudan I intended to read some literature concerning the 

areas I will be covering, among others; geothechnics, well drilling technics, 

pump technics. I also intended to interview a welldriller in Sweden, from a 

company called Mullsjö Brunnsborrning. 

In Sudan I intended to talk to the personnel in the Khartoum office and the 

personnel in the Northern Bahr el Ghazal offices. I would also be following the 

drilling teams at the drilling sites and interview the members of the drilling 

teams. If possible, I wanted to interview some of the locals in a village where 

IAS has drilled a well. 

1.6 Approach 

Before leaving for Sudan I intended to do some studies on how well drilling is 

done. However, I didn’t do that very much apart from the visit at Mullsjö 

Brunnsborrning where I got an image of well drilling. 

When I came to Sudan the 13th of April 2006, I spent almost one week in the 

IAS office in Khartoum. There I was able to speak to the founder and director 

of IAS, Leif Zetterlund and I also read some literature about well drilling and 

about IAS.  

From Khartoum I left for Northern Bahr el Ghazal the 18th of April and arrived 

one day later in Akuem, where IAS has a base. I spent a couple of days with 

the personnel there and made some interviews with one of the County 

Community Mobilizers (CCMs).  

From Akuem I went to Marial Bai, another IAS base, where I stayed most of 

the time. In Mairal Bai the IAS water coordinator stayed and I made some 

interviews with him and with the three Cams who also stayed there. I also 

spent a couple of days with the drilling teams some times and attended the 

drilling, observing and interviewing. 

When I came back to Khartoum the 27th of May I processed the data I had 

collected. I also reviewed it together with Leif Zetterlund. 

When returning to Sweden I completed some of my information and put it all 

together. 
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1.7 Delimitations 

This study will not cover areas such as purification of water, water irrigation, 

handling of wastewater. It will also not investigate the quality of water, not 

from shallow wells or rivers nor from drilled wells. It will also only be covering 

the methods used by IAS in Northern Bahr el Ghazal. No studies of other 

NGOs will be done. 

1.8 Disposition 

The report is roughly divided into four sections, IAS Water Project (2), 

Difficulties and Problems (3), Conclusions (4) and Comments (5). 

IAS Water Project (2) describes the procedure and the actors involved in IAS’ 

water projects in Northern Bahr el Ghazal. 

Difficulties and Problems (3) describe the problems and weaknesses I have 

discovered during my study. 

Conclusions (4) is where I am answering the questions at issue, discuss the 

problems and give some recommendations for the future. 

Comments (5) is where I give some comments on my studies what I thought 

was good and what could have been done better by me. 
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2 IAS Water Project 

IAS has got water projects in different areas in Sudan, such as Equatoria 

(South East Sudan) and Nuba Mountains in Middle Sudan. However, this 

report will only be covering the IAS water project in Bahr el Ghazal. 

2.1 Project actors 

The water project in Northern Bahr el Ghazal has a number of actors, both IAS 

staff and others, such as local authorities and communities.  

2.1.1 Drilling teams 

IAS water program in Northern Bahr el Ghazal has got two drilling teams, 

Drilling Team 3 and Drilling Team 5. Each drilling team is built up as follows: 

• 1 Senior rig operator who runs the drilling rig and is also the team 

leader 

• 1 Assistant rig operator, who is the stand-in for the senior rig operator 

• 1 Senior pump supervisor who is the one in charge of fitting the pump 

and constructing the platform 

• 4 Trainees who is being trained to the posts above. They are also 

participating in the other parts of the work 

The idea is that when the trainees are fully trained, they will be forming 

another drilling team together with some of the ”old” crew. Their places will 

then be filled up with new trainees. This way there will be more drilling teams 

and the extent of the water projects can be widened. 

2.1.2 County Community Mobilizers (CCM) 

The Community Mobilization Unit (CMU) in Northern Bahr el Ghazal started 

their work in February 2006 and has therefore been working just a few months. 

The CMU has a number of goals, some more connected to the water work and 

some less. However, the CCMs part in the water project is so important that a 

little bit of all their tasks will be mentioned, which are as follows. 
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2.1.2.1 Mobilize communities in development strategies 

This means to help the Communities make a raw model in development for 

being able to develop in different areas such as water, agriculture, education 

etc. 

2.1.2.2 Forming Village Development Committees (VDCs) 

A VDC is formed in selected communities, where IAS has been working or no 

other NGO has been working, to be responsible for development issues. The 

VDCs are elected democratically with legal formalities to enable an honest and 

responsible VDC and not just the ones that the chief likes. The VDC consists 

of 6 posts: 

• Chairman 

• Vice Chairman 

• Secretary 

• Treasurer 

• Advisor 

• Advisor 

One of these is also supposed to be Sanitation and Girl child promoter 

A policy of IAS is that the VDCs shall consist of 3 women and 3 men. 

However, the illiteracy is very high, 90 percent of the women and 80 of the 

men (http://www.africaaction.org/docs98/sud9811.htm (Acc. 07-10-09)) so 

the post of the secretary is given to the few persons who know how to read 

and write. 

2.1.2.3 Promote girl child education 

Many families in southern Sudan, and also many other parts of Africa, 

consider the boy childs as their future and the girl childs should just be 

married to enable the families to get the dowry, the amount of money, cattle 

etc that the brides family receives from the bridegrooms family. It is one of the 

CCMs tasks to see to that the families become more eager to send also their 

girl Childs to school.  
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2.1.2.4 Help the communities to prioritize their problems 

When the communities have come up with their problems, for instance lack of 

water, agriculture, education etc. the CCMs help them to prioritize among 

these problems. This enables the communities to start dealing with the most 

urgent issues, and also to come up with the causes for the problem as well as 

possible solutions.  

2.1.2.5 Organize training of VDCs 

The training is done in three steps: 

1, Leadership training – 1,5 Days (9 hours) 

The first step includes training of the members of the VDC for their different 

positions. Each and everyone is taught what is expected of them as leaders 

and the qualities of being a good leader. They are also taught about what the 

Bible says about being a leader. 

2, Proposal writings, project management and sustainability – 3-5 Days 

In the second step of the training the VDCs are trained in writing proposals 

for taking action on the problems that has been prioritized earlier. Later on, 

when the training is completed and the VDC is operating, they can write 

proposals about some of their problems and then hand them over to IAS, or 

other partners. 

During this step they are also taught project management, that means how to 

run projects which includes personnel handling, incentives etc. Finally they 

are taught how to make their project sustainable, meaning that they make sure 

that the projects has good support in the village and that the project will be 

working successfully for long.  

 

The duration of this training depends on the funding; if there is just a little 

money at the time the training can be as little as 1 day. However, this is far too 

little, 7 days would be better for the people to understand properly.  

3, Accounting skills and Market research – 1-2 Days 

In the final step the committee is taught how to handle the VDCs’ money and 

also how to get funds for their projects. Funding can come from saving 

money in the community (subscription and pledges) and also from external 

donors such as NGOs or other local partners. They are taught in book-

keeping, incomes and expenses. They are also taught stewardship, what the 

Bible says about handling money.  

Finally, they are taught market research, meaning that they are taught how to 

prize the things they are selling and also what the market wants to buy. 
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2.1.2.6 Create and train the Water Source and Sanitation Committees (WSSC) 

The WSSC is formed either by the CCMs or, in a few cases, by the 

community-based pump mechanics (CBPM) (see 4.1.3.1). They work hand in 

hand with the CBPMs and their roles are as follows: 

• Promote hygiene, that is to make sure that the people getting water 

from the borehole have clean containers and that they store the water 

properly, etc.  

• Collect money from the villagers, for buying spare parts or mending the 

platform. This money can also be used for paying something to the 

CBPMs when they have performed some work on their pump. 

• Promote sanitation, by building latrines and garbage pits since many 

villages don’t have any and also making sure that people use these 

ones and don’t urinate, defecate or throw garbage near the borehole. 

• Making sure that the borehole is kept clean to avoid contamination. 

This is done by fencing the borehole, keeping the cattle away from the 

borehole and also making sure that latrines are put at a safe distance 

from the borehole, etc. 

• Report technical problems to the County Pump Mechanics (trained by 

UNICEF) and also arrange some kind of payment for the CBPM since 

they are not being paid for their work by anyone else. 

• The care-taker shall do maintenance on the pump frequently, this 

includes greasing the chain. 

This committee consists of 6-9 persons from the local community: 

• Chairman 

• Secretary 

• Treasurer 

• Care-taker 

• Hygiene educator 

• Member 

In Aweil West, North and Center counties the CBPMs has been included in 

the WSSCs. 
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2.1.3 Community-Based Pump Mechanics (CBPM) 

Two CBPMs are elected by the community who is using the hand pump. 

These two persons shall be residents of the community where the hand pump 

is located; also the gender issue is being recognized in the selection. The 

qualifications are that the person shall be honest, able to read and write 

English properly, God-fearing, able to organize the community for meetings, 

able to co-ordinate with the water office in the Counties and have ability to 

work with and train other people. The CBPMs are supposed to be elected 

before the project starts. 

 

 

The roles for the CBPMs are as follows: 

• Carry out preventive maintenances(major service - once a year) 

• Repair hand pumps for faults discovered 

• Report any major breakdowns beyond their capacity to the County 

water office. 

• Keep records of both maintenance and repair work done. 

• Maintain proper accounts for maintenance, repairs and spares charged 

to the community. 

• Maintain tools and stock of spare parts to enable them the capacity to 

carry out repairs during routine maintenance visits. 

• Train the Care-takers on their job in general maintenance and care of 

the hand pump. 

2.1.3.1 Training of the Community-Based Pump Mechanics (CBPMs) 

There is one person in Bahr el Gahzal employed to train the CBPMs who has 

been selected in a number of villages that has received a well. In the future he 

is supposed to go to the village together with the CCM and form the WSSC 

before the well is drilled 

When the CBPMs have been elected, they are called to training. The training 

is done in three days, one and a half day theoretic and one and a half days 

practical training: 
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Day 1 – Theoretical education about the pump and roles and responsibilities 

of the CBPM, communities, civil authorities and water agencies (NGOs). 

(About 8 h) 

Day 2 – Theoretical education on personal hygiene and water sanitation 

issues until lunch. (About 4 h) 

Practical education about cylinder overhaul, including the spare parts for 

Indian Mark II. (About 2 h) 

Practical education about pump installation. (About 2 h) 

Day 3 – Practical, dismantling and installation of pumps. (About 8 h)  

2.1.4 IAS Water Coordinator 

The IAS Water Coordinator in Northern Bahr el Ghazal is the head of the 

projects in Northern Bahr el Ghazal, meaning that he is the one who is 

planning the drilling together with the SRRC water office. He is also the one 

who orders supplies etc. and who writes the monthly water reports. 

2.1.5 Sudan Relief & Rehabilitation Commission (SRRC) 

“Humanitarian wing of the Sudan People’s Liberation Movement (SPLM), 

Elijah Malok executive director. Combines Sudan Relief and Rehabilitation 

Association and Relief Association for South Sudan, the humanitarian wings 

of the SPLM/A and the SPDF respectively.” 

(http://www.irinnews.org/webspecials/SudanDarfur/Whos-WhoI.asp 

(070120)) 

2.2 Administrative procedure 

2.2.1 Current procedure 

Since the CMU (community mobilization unit) just started their work, there are 

only a few VDCs and WSSCs and they are not yet trained and ready to give 

proposals. Therefore the procedure of well drilling looks a bit different 

compared to the future plans. 
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When IAS gets funding for the well drilling, they sit down with the local 

authorities who co-ordinates all the well drilling in the county. The local 

authority, the SRRC water section, gives the locations where to drill to IAS. 

The water Coordinator of IAS in Northern Bahr el Ghazal then goes to the first 

location together with some people of the drilling team. They choose where to 

drill and inform the village people to clear the road, dig the mud pits etc. Then 

the drilling is performed. 

When the water source is ready it is somehow handed over to the village and 

the VDC and WSSC is formed by the CCMs. 

2.2.2 Future procedure 

When IAS gets funding for well drilling they will scrutinize the proposals of 

the VDC and give them the funding for a well-drilling, whereby the VDC will 

choose either IAS or another drilling company to drill their borehole. Then the 

water and sanitation trainer and the CCM go to this location to sensitize 

(inform and enlight) the people and form the WSSC and train the CBPMs and 

the WSSC in hygiene and sanitation.  

When the borehole is completed and the training is conducted the project is 

purely a community project, the ownership is handed over to the community, 

and they will be responsible for the operation and maintenance (O&M). 

This procedure is what IAS is currently working to implement, however, both 

the CCMs and the Water and Sanitation trainer started their work just a few 

months ago. Because of this the procedure has not yet been taken to practice. 

2.2.3 Requirements for getting a well drilled in the village 

2.2.3.1 Current requirements  

When a village is getting a borehole there are some requirements that they 

have to fulfill. The requirements are as follows: 

• Provide labor during the drilling and construction of the well. 

• Clear the road so that the vehicles can reach the place where the 

drilling will take place. 

• Collect gravel for the gravel pack. 

• Dig the mud pits. 
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• Providing local materials such as bricks, sand, stones etc. needed 

during the drilling. 

• Together with the local authorities provide security for the crew and 

the equipment. 

• Provide accommodation and feeding for the drilling team. This 

requirement is however not being implemented in Northern Bahr el 

Ghazal because some of the people hardly have enough food or room 

for themselves.  

2.2.3.2 Future requirements 

• All the above +  

• Functional Village Development Committee (VDC) 

• Functional Water Source and Sanitation Committee (WSSC) 

• Capital for maintenance - Accountability 

2.3 Making the well 

Northern Bahr el Ghazal area is an area where the soil in most places consists 

of clay although some places have a solid rock. Since the procedure is rather 

different on these two types they will be described separately. First is the one 

called ”Mud rotary” used when the soil is mostly clay and then ”Air flush” 

which is used when the ground formation consists of solid rock. 

Some of the equipment is used in both methods; this includes the rig (Figure 

1), the drilling pipes and other equipment. 

2.3.1 Geotechnical preparations 

When given a location, the water project coordinator goes to the destination. 

If a terrameter is available, this one is used to examine the soil compound. The 

terrameter sends waves down in the earth and then reads the resistivity and 

conductivity, but it can not tell the difference of rock and very hard clay. 

If there is no terrameter, there are several signs to be recognized. Such things 

are anthills, trees and plants. If you are an experienced driller you can, by 

using these signs, get a good image of where the most suitable place to put a 

well is. Other factors to consider is of course also distance to villages, houses 

and roads. 
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2.3.2 Mud rotary – Drilling in clay soil 

When drilling in unconsolidated soils like mud and clay a procedure called 

Mud rotary is used. This means that, apart from the machines mentioned 

above, a steel, three winged, tungsten-edged drag blade drill bit (Figure 2) is 

put at the end of the drill pipes, a mud pump is plugged in between the final 

pit and the drill rig.  

  

 
 
                                

 

This procedure always uses water, often mixed with an additive such as 

polymer to increase the ability to lift the debris. The water mixed with polymer 

is the “drilling fluid”. Because of the large amount of water used during this 

operation, and the sometimes very limited supply of water, it is important to 

take care of the water used in the borehole. That is why the pits (Figure 3), 

next to the drill-site, are dug. This is the first stage in mud drilling and can be 

done almost whenever, before starting drilling. 

 

  Figure 3. Mud Pits 

Figure 1. Drilling rig Figure 2. Mud Drilling Bit 
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Next step is to establish a drill-site at the location, this means to get all the 

machines, tools, vehicles, tents, water, fuel, pipes and other necessary 

equipment to the drill-site. This is done by lorry.  

Then the rigging up is done. This includes a lot of things; the placing of the 

bore-rig, compressor, water pump, filling the pits with water and then mixing 

the water with polymer etc. When this is completed drilling can start. 

2.3.2.1 Drilling 

During drilling samples are collected every 1 meter to enable designing of the 

well, these samples are then examined by feeling the texture in the hand and 

looking at the colour. Designing of the well means where screen casings and 

plain casings are placed at appropriate places. The screened ones should be 

placed where the aquifer is and the plain casings where the mud is. 

Monitoring the mud-cakes coming up to be able to maintain the viscosity is 

also done frequently. Drilling then proceeds till the desired depth.  

When desired depth is achieved, cleaning up operation is done. That means 

flushing with compressed air from the diesel-powered air compressor. Then 

the bit and the pipes are removed from the bore-hole.  

2.3.2.2 Completing the well 

After removing the drill bit and the pipes the casings are mounted (Figure 4). 

Because of the great advantage in first and foremost weight, plastic casings 

are being used instead of steel. In the permeable layer/s, which most often are 

characterized as sand and similar soils, where the water is, screened casings 

(Figure 5) should be used to allow the water to flow in and fill the well. 

Above and under the screens regular casings should be used to keep the 

unconsolidated soil out of the water. The bottom one is done as a cone to 

prevent the water from exiting the well. If there is no prefabricated one it can 

be made by cutting and warming the pipe. The casings are then screwed 

together and lowered one by one. When the casings have been mounted 

gravel is packed outside casings to prevent soil with small grain size from 

stopping up the water flow.  
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The gravel is also used as a base on where a layer of cement (Figure 7)  is 

founded, to prevent the well from getting contaminated with surface water 

pollution. Above this ”seal” the annulus, the space between the casing and 

the borehole walls, is filled with some of the material removed when drilling up 

to surface level. 

When reached this level the bit and the drilling pipes are put back down the 

hole and the flushing begins. This means that compressed air is connected to 

the rig and then blown down the hole to flush out the remaining drill fluid and 

also to flush out the water that has become mixed with soil during drilling. 

First the flushing is done for about one hour to get all the drill fluid out, and 

to be able to see the amount of water coming in from the ground. This water 

flow is then measured to see if the borehole produces enough water.  

In all the boreholes that IAS is drilling in Northern Bahr el Ghazal a hand 

pump will be installed. A hand pump will not require very big flows so an 

inflow of as low as 350 liters per hour will be enough. If the flow rate is lower a 

new hole must be drilled. 

After seeing that the flow rate is enough the flushing will continue for some 

hours until the water coming up from the hole is clear and clean. When the 

flushing is almost done the flow rate is measured again and written down and 

reported to the IAS Water Coordinator (in Northern Bahr el Ghazal, Davis 

Yuma). 

Figure 4. Mounting of casings 
 

Figure 5. Screened Casings 
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2.3.3 Air flush – Drilling in rocky soil 

This method is done when the soil is very hard or consists of solid rock. 

Besides the common equipment mentioned above it also uses the air 

compressor, to drive a ”down-the-hole-hammer”, and a tungsten bit fitted 

with ”buttons” spread to cover the whole area of the borehole. 

The compressed air produced by the compressor is blown down the centre of 

the drilling pipes to the hammer. The hammer consists of a piston that 

smashes the hammer and the bit while it is slowly rotating. This way it allows 

the bit to pulverize hard formations such as rock. Though, it is very important 

that the bit is rotating slowly enough to let all the ”buttons” on the bit cover 

the whole area of the borehole. 

Many of the preparations before you start drilling are the same as when 

drilling in mud and clay soils. One of these procedures is, if you know that 

rock is rather deep below or if you are unsure about it, digging the mud pits 

for the mud rotary drilling that will be performed until finding rock. The other 

preparations are establishing a drill site, rigging up and the social 

preparations such as forming a WSSC. 

In many cases it is necessary to also use water, or water mixed with an 

additive, for instance polymer. If this is the case you also must dig the mud 

pits. 

2.3.3.1 Drilling 

When starting drilling with air flush from the beginning, the compressor must 

run for a little while before starting to drill. This is done because the pressure 

must be built up to a sufficient level. When the pressure is enough you can 

start the drilling. The pressure should be rather low when starting and then 

increase further down. When drilling with compressed air, some of the air will 

flow out of the bit and then up the hole carrying the debris and in this way 

keep the hole clean. With this method it is very easy to see when striking 

water, if water is not used during drilling that is, the water will be flushed up 

to the surface. When water is stroke the drilling will proceed for a couple of 

more meters to make sure that the well will contain enough water when 

completed.  
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Figure 8. Pump and Platform 

When the depth is enough the hammer, bit and the drilling pipes are removed 

and the casings are mounted. If the rock is rather hard, the casings are only 

mounted down to the depth where the rock starts. When striking rock the 

drilling team will soon find out if it is hard enough. If the rock is found hard 

and not likely to crumble the casings will only be mounted down in the rock 

and then the remaining depth will be without. If this is the case a smaller 

diameter of the part of the hole drilled in rock will be made than the part 

above. 

2.3.3.2 Completing the well 

After mounting the casings a layer of cement is 

founded to seal the borehole from surface and 

soil water contamination (Figure 7). This layer 

is placed by the bottom of the first casing, 

where the rock starts. Above this seal ground 

material can be used for refilling. 

When the casings are mounted the well is 

flushed just like when using Mud rotary. This is 

to get all the debris out of the hole. 

2.4 Pump 

The pumps used for the wells drilled by IAS in 

Northern Bahr el Ghazal are of hand pump types. 

When mounting the pump the first thing done is to 

determine at what level the intake of the pump should 

be. This is done by measuring the hydrostatic water 

level and the actual water level. 

The pump pipes are thin steel pipes with a diameter of 

32 mm. The depth of the bottom pump pipe is decided 

by the hydrostatic water level.  

The pipes are screwed together (Indian Mark II) one at a time just like when 

lowering the casings. When reached the correct level the pump is installed, 

this is done by connecting the pump to the pipes and placing it on the top 

casing. 

Figure 7. Cement Seal 
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Figure 9. Indian Mark II Hand Pump 

http://www.balajicastings.com/hp3-en.shtml (Acc. 07-10-09) 

Figure 10. Afridev Hand Pump  

http://www.balajicastings.com/hp1-en.shtml (Acc. 07-10-09) 
 

 After this is done a concrete platform (Figure 8) is founded to make the use 

of the well more easy and to ensure that the place next to the pump is not 

muddy and slobby as it would be if there was just soil under the pump.  

2.4.1 India Mark II (IM2) Hand pump (figure 9) 

This type is an Indian-made pump made of strong steel 

material. All the parts are properly fixed and it is very 

reliable. It can run for at least four years before 

repairing, if properly maintained. 

The pump is supposed to be pumped with slow long 

strokes to minimize the chance of breaking it. Not short 

and quick strokes, it will reduce the lifetime of the 

pump. 

The pump consists of the complete head with handle, 

water tank, pump stand, connecting rods, pipes and the 

cylinder.  

 

2.4.2 Afridev Hand pump (Figure 10) 

This pump is made in Kenya and India and 

made of plastic and steel material. The pipes 

are plastic. The pump is very easy to 

maintain and also very light, it can be 

repaired using only two spanners. Also it 

only requires three people to do any 

mending.  

The pipes are glued together instead of 

having threads, this makes repairing 

complicated since the pipes have to be cut 

instead of just unthreading. 
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2.4.3 Spare parts for Hand pumps 

Spares for hand pumps are not provided by IAS. UNICEF is the one providing 

spare parts for the pumps to the SRRC. SRRC then co-shares the spare parts 

to the WSSCs, this way the WSSCs only have to pay half the price. However, 

this is not yet really working in Northern Bahr el Ghazal. The CBPMs have 

just finished the training and the WSSCs has not yet been trained (Aweil 

East). 

This system is being used in western and central Equatoria areas (middle 

south of Sudan) and has been working well.
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3 Difficulties and Problems 

3.1 Drilling problems  

3.1.1 Boulders 

In some areas, especially the rocky areas, a big problem is boulders. Boulders 

are a layer of stones that move against each other. This is a problem because 

it can easily make the hammer get stuck and this means a great loss since it 

most often also mean that a number of pipes get lost. This is not happening 

very often, as I was told, IAS has lost about 4 hammers in about 10 years. One 

of them was lost in Northern Bahr el Ghazal just recently. (See appendix 1 

Details of the boreholes drilled (Feb-Apr 2006)) 

3.1.2 Dry wells 

Another problem is that some of the boreholes drilled hardly give any water, 

and then the drilling team must drill another hole and abandon the first one. 

This is most common in the mud soil areas. There were some dry wells among 

the ones drilled feb.-apr. 2006 but they are not displayed in the report. 

3.1.3 Collapse of the well 

Sometimes the well wall is very soft and when the polymer is not properly 

mixed the collapse could take place. This has happened 6 times of 28 total. 

(See appendix 1 Details of the boreholes drilled (Feb-Apr 2006)) 

3.1.4 Water supply 

When drilling with the Mud Rotary method a large amount of water is being 

used. Currently, the water is brought from local rivers where a petrol engine- 

pump is used to fill drums of water loaded on the lorry and pickup. Offloading 

these drums is done by rolling the drums of the back of the lorry down to the 

ground. This damages the drums and the water is leaking out on the ground. 

There is also a tank vehicle, but it is currently broken and it will also just be 

serving one of the two teams due to the great distance between the areas 

where the teams are located.  
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3.2 Transport 

The main issue that makes things difficult is the transport of equipment, 

personnel and supplies. This is mostly because the roads consist of mostly 

dry mud. During the wet season the roads become very soft, slippery and at 

some places flooded. During this time of year, because of the softness of the 

soil, the vehicles traveling on the roads create very big holes and bumps. 

These holes and bumps remain during the dry season although the soil is 

hard. This makes the roads very bumpy all year around and this limits the 

speed to no more than an average of maximum 25 km/h for the heavy vehicles 

and slightly more for the light vehicles. 

During the wet season no drilling is performed due to the nature of the roads 

and the lack of bridges, transport is impossible. 

The rough nature of the roads doesn’t just affect the speed of the vehicles; it 

also makes breakdowns very common. Especially on the heavy vehicles that 

are very old. 

3.3 Supplies 

Another transport problem is the supply of fuel, material for drilling, spares, 

food and other essential things needed by the drilling team and the machines. 

Southern Sudan is not very developed meaning that the infrastructure is not 

very extended, and many of the roads were built more than 50 years ago and 

not maintained. All things that can not be found in the local area, almost 

everything, must be brought by lorry from Khartoum. This trip takes about 4-5 

days during the dry season and is almost impossible during the wet season. 

Because of the great distance lorries will bring supplies for a long period 

when arriving. 

3.4 Equipment 

Some of the equipment, especially the heavy vehicles, are very old, some of 

them 40 years old. Although they are very strong they break down rather 

often and this sometimes causes the whole procedure to stop. Since the 

vehicles are very old supply of spares is rather difficult, and even if spares 

can be found it may have to be brought from Europe, to Khartoum and then 

by lorry, or if they are not very heavy by plane to Northern Bahr el Ghazal. 

This can cause an interruption of several weeks. 
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Another ”problem” is that the people in the drilling team are very good in 

making things work although they are broken. An example of this was when 

we were bringing water for the mud pumping; the pump has threads for the 

hoses. The hose used to fill the drums had a connection but it was too worn 

out to be tight and since the hose used for getting water from the river didn’t 

even have a connection one was made using a soda bottle and wire. 

 This was working although it took several hours before all drums were filled. 

If new connections were used for both hoses it would have been done in half 

an hour. Since it still is possible to perform the job no spares had been 

ordered. 

3.5 Management problems 

A drill team consists of one Team leader, two senior rig technicians and two 

drivers plus some trainees. Above the team leader is the water Coordinator, 

located in Marial Baai/Akuem.  

Much of the time while drilling is just waiting while drilling to satisfactory 

depths and during this time some of the team members are just resting or even 

taking one of the vehicles to a nearby village and do some shopping. I am not 

saying that this is wrong, as long as it doesn’t affect the work. By that I mean 

that as much as possible must be prepared before taking off or resting.  

3.6 Bad fuel 

The quality of the fuel, petrol and diesel, is sometimes very poor. Some of the 

diesel I saw was completely black, almost like oil. This affects the machines 

and vehicles in a bad way, the fuel pumps can break or be working very 

poorly due to this matter. 

3.7 Problems and experiences from the CCMs 

The Community Mobilization Unit in Northern Bahr el Ghazal was started in 

January 2006 and the CCMs started their job in February. Because of this not 

much data on how the VDCs are working is to be found. 

WSSCs have been formed in small scales in Aweil West previously but no 

training was performed. No following up has been done on these WSSCs. 

There are rather many broken boreholes; most of them are shallow wells. 

Most of them were drilled by other NGOs. There is just a handful, 2-3, of the 

broken ones that was drilled by IAS.  
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3.7.1 Experiences from Amule Thomas, CCM Aweil East 

In Aweil East there are three VDCs, they are all ready to be trained and this 

means 24 persons. His goal is to have trained 3 more VDCs until leaving for R 

and R in late June.  

These VDCs are all in different Payams, IAS is operating in 3 different Payams 

in Aweil East, Mangok, Yargot and Wunlang. Also the CBPMs are from the 

Payams where the VDCs are formed. All the villages where a VDC is formed 

have received boreholes by IAS. 

There are 21 boreholes drilled in Aweil East, 8 in Wunlang, 8 in Yargot and 5 

in Mangok. In Mangok and Yargot the CBPMs are already trained for all 

boreholes drilled. Each borehole has 2 participants for pump mechanic 

training. 

WSSC are not yet trained, but there is a WSSC for every borehole in Mangok 

and Yargot but not yet in Wunlang Payams. 

3.7.2 Experiences from the CCMs Aweil North, West and West 
(Gumjuer East) 

Metha Amos – CCM Aweil North 

Formed 2 VDCs, no WSSCs. Trained one of the VDCs in step 1 (leadership 

skills) 

Yakani Stephen – CCM Aweil West 

Formed 2 VDCs, 3 WSSCs including 6 CBPMs. No training done 

William Atak – CCM Aweil West (Gumjuer East) 

Scheduled formation of 1 VDC, 2 WSSCs. No training done 

Generally for Aweil West, North and West(Gumjuer East) No WSSCs trained 

yet. 

The major problem for the CCMs is transport. There are no means of transport 

put aside for the CCMs1, currently they have been using the bicycles of the 

Christian Ministry and also occasionally been able to ride with the car when 

the direction concedes with the location of the CCM field. 

                                                
1 In June motorbikes were brought for the CCMs 
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Funding is also a major problem; the lack of funds has disabled some of the 

training supposed to be performed. It is also a problem that the CCMs is 

given no money for facilitation since they might be far away from the base 

and sometimes even could spend the night outside the base to enable 

reaching more locations while away. 

Another problem is the weather and the roads in this area, during the wet 

season the roads will be almost impossible to pass with any kind of transport. 

A problem when forming the VDCs is sometimes that the expectations are 

raised very high. They think that IAS will bring very big changes to the 

villages while the responsibility really is lying on the community. 

A problem when working with the VDCs is the Payam administration who is 

dictating on the priorities of the community. At one location the SRRC has 

been complaining, and even posing threats, about the staff of IAS being from 

other regions of Sudan. After this incident local assistant CCMs has been 

recruited. This also makes it easier to communicate with the local people since 

few of them speak Arabic or English. 

The wet season creates some problem for the CCMs because many of the 

people start cultivating the land and becomes less interested in the VDC 

project. 

3.8 CBPM training problems 

The training of CBPMs is a new project in Northern Bahr el Ghazal, therefore 

only two groups (13+16) has been trained. These groups were trained during 

the end of April and first weeks of May, therefore no monitoring has been 

done yet.  

After completing the last training in Aweil east, the Water Environment and 

Sanitation (WES) trainer, Victor White (VW) will Aweil West and start 

assessments before training. 

Experiences from VW: There is no working system for pump-mechanics in 

Northern Bahr el Ghazal. WSSC does not exist and the pump mechanics 

(trained by other organizations) don’t know their roles and responsibilities. 

During the training the participation has been good and the participants have 

shown great interest. However, a big problem is that almost 50 percent of the 

persons trained are illiterate. 

The training is not enough; there should be one more training because 

learning is a process that needs repetition to succeed. 
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The training materials e.g. tools. is a big problem during the practical training 

since there is no set of tools meant for the training only. This has been solved 

by borrowing tools from the drilling teams; however, it may not always be 

possible to do this. 

3.9 More boreholes needed 

To enable a sustainable improvement in the water situation, one of the main 

issues is more bore-holes. An example of this is in Akuem town where people 

still fetch water from shallow wells and rivers because the water from the bore-

holes is not enough or the waiting will be too long. When staying in Akuem I 

had my room rather near a bore-hole just outside the compound, this enabled 

me to hear when the pump was used. I learned that the pump was constantly 

used all my waking hours, that means from around 5-6 in the morning until at 

least 23-24 at night. I was even told by the personnel at Akuem base that 

sometimes the pump was used almost all night. 

Of course I am aware that there are more important places to put boreholes 

than another one in Akuem town but I thought that it is important to mention 

that just putting one bore-hole doesn’t solve all water supply problems.  

3.10 Gender issue 

The gender issue is a very important thing, perhaps especially, in the water 

projects. According to African traditions it is the women’s responsibility to 

fetch and provide water for the family. It is also the women’s responsibility to 

take care of the house and home which includes food, taking care of the 

children and the cultivation of the soil. However, they very seldom have any 

influence in the decisions made.  

This is why it is very important for IAS to involve the women in the WSSCs, 

VDCs and also the CBPMs. I believe that the involvement of the women in the 

management of the bore-holes is necessary for the success of the water 

projects. 

IAS is working with this issue in several ways in Northern Bahr el Ghazal, the 

Girl child promotion program and also the Community Mobilization Unit that, 

apart from working with girl child education promotion, also is working with 

the VDCs and the WSSCs. The demand from IAS is that the committees shall 

consist of 50 percent women.  

I was afraid that the 50 percent goal was impossible to achieve, but Amule 

Thomas told me that two of the VDCs he had formed, in Aweil East, had 

female chairpersons.  



Difficulties and Problems  

 26

3.11 Co-operation with other NGOs 

The NGOs who currently are having well drilling projects in Aweil state and 

Gumjuer East County are as follows: IAS, UNICEF, Cord aid, SCF UK, IRC and 

Concern.  

The NGOs are co-operating in some ways, which is for instance borrowing 

materials like casings, hand pumps etc. Earlier this year there was also a water 

co-ordination meeting called by the authorities. During this meeting, where 

only IAS, SCF and Concern were participating, an agreement about swapping 

drilling sites was discussed. This means that if two or more NGOs have a 

number of drilling sites at various locations they can be distributed with 

consideration to the places so the transport distances can be minimized.
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4 Conclusions 

4.1 Before Drilling (education, preparations, etc.) 

The drilling sites are currently directed by SRRC but in the future the villages 

themselves, through their Village Development Committees, will make 

requests for wells. This is a very good idea and I really believe that this will 

improve the awareness among the people that this is really their well and they 

will take care of their well. 

In the future the Water Source and Sanitation Committees will be formed and 

trained as well as the Community Based Pump Mechanics before the well is 

made. I have seen in several villages that the people are not really taking care 

of their wells; no fencing, children and cattle are walking just near the well etc. 

When the villages will have a committee with the proper education I believe 

that they will take more responsibility for the water and sanitation issues. 

The sites to drill at the locations are chosen by IAS personnel together with 

some of the village people. During the time I was in Bahr el Ghazal no 

instrument, Terrameter, was used to analyze the ground. I believe that it 

would reduce the number of dry wells that forces the team to drill again if a 

Terrameter is used. 

4.2 Drilling 

The drilling in this area is done using two different methods, mud rotary and 

air flush. 

The different methods share most of the equipment, like the rig, compressor, 

mud pump etc. The big difference is that air flush uses a down the hole-

hammer and another bit. 

It is my opinion that the methods are working rather well. However one of the 

rigs is very old and broke down at least one time when I was there. One new 

rig was ordered when I was there. 

Access of water needed during drilling is also an issue, sometimes the drilling 

teams have to go quite long distances to fetch water. This takes a lot of time 

and consumes a lot of fuel. Just before I left they received a submersible 

pump with rather high capacity, this enables fetching water from other drilled 

wells. In combination with a tank vehicle this could really make the water 

fetching more efficient.  
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4.3 Transport and supplies 

The really big problems are transport and supply of spares etc. The roads are 

really terrible and the vehicles are very old and break down frequently. There 

are also some vehicles that are waiting for spares and have been waiting for 

quite long time. 

Now the most things are brought from Khartoum, North Sudan. I believe that 

in the future it would be better to bring supplies from South Sudan, which 

means towns such as Juba, Yei, etc. But this is not really possible yet since 

the roads are not 100 percent safe from mines and the range of things 

available in South Sudan is rather limited compared to the North Sudan. 

I also believe that IAS personnel have to be very observant of parts running 

bad on vehicles and machines and report immediately. This could cut down 

the time the work stands still when something breaks down. 

4.4 Pumps 

The Afridev pump doesn’t work for as long as the Indian Mark II (IM2), it will 

need repair after around two years. However, the things that need changing 

are just seals and busks. 

The Afridev pump also needs more maintenance; the valves need to be 

replaced every six months. 

The pump has some advantages compared to IM2, these are: lower price, 

lighter handling, lighter pipes and also since the pipes are made of plastic 

they don’t get corrosive (the IM2 has steel pipes that are galvanized, however 

they sometimes tend to rust which will affect the quality of the water).  

The Afridev pump cylinder is easier maintained because you don’t have to 

remove the pipes to remove the plunger (piston). When replacing the seals 

you only have to lift the plunger through the pipes. 

The manufacturers of Afridev have now come up with threaded pipes that 

don’t need gluing which really makes maintenance and repairing much easier. 

However, they have not increased the thickness of the pipes, the pipes are 

rather thin and are not centralized so if the well is installed in rocky areas 

without casing the pipes will scratch against the well wall and after a while 

there will be a hole in the pipes.  

The conclusion is that there is no pump that is much better than the other 

one. Currently IAS is only mounting Indian Mark II but if Afridev would come 

up with a way to centralize the pipes, so that the pipes doesn’t scratch 

against the walls, the pump types can be revised. 
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4.5 Budget 

A rough budget for a borehole looks like this (prices in US-dollars $): 

• The pump (Afridev or IM2):  500 

• Fuel and lubrication:  1000 

• Mileage   1000 

• Material for drilling and casings: 1000 

• Salaries:   1500 

• Depreciation of equipment:  1000 

• Administration:   1500 

• Faulty/dry drillings:  2500 

TOTAL: 10 000 USD 

This shows that a lot can be saved if not that many holes are drilled in vain.  

4.6 Alternative well types 

An alternative form of well is shallow wells.  

They have some advantages to drilled wells. These are; lower price (around 

1000 USD), often high yielding, a large part of the work can be performed by 

the local people.  

They also have a number of disadvantages; they are more likely to dry out, 

more sensitive to pollution and there is also a problem if there is rock close to 

the ground.
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5 Comments 

My plan with this study was to get an image of well drilling for water in 

Sudan. It is my opinion that I have covered the main areas of the IAS water 

project in Bahr el Ghazal. However, there are some things that I could have 

done in other ways. 

The main issue is that I didn’t interview any local habitants about their 

opinion of the water project. Before I left I had intended to ask them about 

their experiences with their wells, such as; the place of the well/walking 

distance, how much water the well is giving compared to how much they are 

using, maintenance and handling the pump, etc.  

This was left out due to some reasons; difficulties with language meaning that 

the local people only speaks Dinka and most IAS staff originates from other 

parts of Sudan and therefore speaks other tribal languages, Arabic and 

English. Another reason was limited means of transport  

Looking at my methodology I would say that I have followed the plans in 

general, however, I haven’t been studying that much literature as I had 

planned due to limited time and I also didn’t find that much relevant 

litterature. Another thing about my studies was my two visits to Mullsjö 

Brunnsborrning that wasn’t very relevant since they almost always drill holes 

for heating and not water supply. 

Another thing I planned was to put the focus on the technical perspectives of 

well drilling; this has been a bit changed because I think that it would create a 

wrong image to let the other parts out. If the project is not really implemented 

in the local villages it will not have the impact that is intended. 

A small problem during the work has been that some of the people I have 

been talking to give answers to questions that they don’t really know, this 

has led to that I have been forced to double-check some of my information.  

I think that my studies have shown IAS how a person from “outside” looks 

upon the water project. Some of my comments may not be useful or even 

wrong since I don’t have the experience and insight that people inside the 

organization have. 

Finally, I would like to say that I am very satisfied with the studies and the 

trip. It has really shown me the difficulties that can be found during drilling in 

a place like Northern Bahr el Ghazal. 
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7 Appendix 

Appendix 1 Details of the boreholes drilled (Feb-Apr 2006)) 

1-16 Water first quarterly report 2006 

17-28 Water monthly report for April 2006 

Both Compiled by Davis Yuma, IAS water Coordinator Northern Bahr el 

Ghazal  

 



Details of the boreholes drilled (Feb-Apr 2006). 

 
No. Location County Payam Date 

compl 

F/D 

(m) 

Yield 

(L/Hr) 

DWL 

(m) 

SWL 

(m) 

P/D 

(m) 

Donor Remarks 

01 Parot 1 A.East Mangarto 16/2/06 78 - - - - Cush4C. Collapsed. 

02 ,, ,, ,, 19/2/06 60 1080 38.2 34.6 48 ,, Successfu

l 

03 Malou ,, Wulang 23/2/06 62.2 3600 37.4 33 48 SIDA ,, 

04 Long Aj ,, ,, 27/2/06 54 700 43 35 45 ,, ,, 

05 Liet Nh ,, Yargot 03/3/06 67 1440 29.3 27 36 ,, ,, 

06 Rum diar A.West Ayat .E 06/3/06 67 2880 45 33 51 ,, ,, 

07 Maker Ajith 

1 

,, ,, 27/2/06 51 - - - - ,, Collapsed 

08 ,, 2 ,, ,, 28/2/06 45 1440 16 16 27 USAID Successfu

l 

09 War Alel TTI ,, ,, 02/3/06 52 7200 10 6 27 ,, ,, 

10 IAS 
compound 

,, ,, 17/3/06 36 5400 10 6 24 ,, ,, 

11 Makuach A ,, Guemj.W 19/3/06 42 2880 11 4 27 USAID ,, 

12 Nyimboli Cl 

1 

,, Ayat W. 20/3/06 52 2880 - - - S.H Tubes in. 

13 ,, ,, ,, 24/3/06 52 2160 24 21 33 ,, Successfu

l 

14 ,,      Centre ,, ,,  27/3/06 48 1440 13 11 27 ,, ,, 

15 Akuang Rial ,, ,, 29/3/06 52 2880 18 12 30 ,, ,, 

16 Akuang 
Koch 

,, ,, 31/3/06 64 1260 36 33 51 ,, ,, 

17 Majongdegdi

t 

A. 

North 

Malua W 06/4/06 70 - - - - USAID Collapsed 

18 ,, ,, ,, 07/4/06 52 1800 39 29 42 ,, Suceessfu
l 

19 Akung Rak A.West Ayat. W 09/4/06 52 7200 18 16 27 S.Habor ,, 

20 Wuncue 1 A.East Yargot 10/4/06 72 - - - - USAID Collapsed 

21 ,,            2 ,, ,, 12/4/06 66 - - - - ,, ,, 

22 ,,            3 ,, ,, 14/4/06 54 - - - - ,, ,, 

23 Lolic A.West Ayat.W 14/4/06 48 1080 24   6 27 ,, Successfu

l 

24 Mayom ,, Ayat.C 17/4/06 52 2700 24 29 36 ,, ,, 

25 Mangar Mou A.Nort

h 

M.East 20/4/06 48.8   900 27 24 39 ,, ,, 

26 Agori A.West Ayat E 21/4/06 45 2700 09   6 24 ,, ,, 

27 Majang Kar 1 A.Nort
h 

Malual C 25/4/06 22 - - - - ,, Bolders 

28 Marol Akon A.West Gumjuer

E 

26/4/06 42 1152 15 8 24 ,, Successfu

l 

Explanation 

____________ 
F/D     = Drilled Depth 
P/D     = Pump Depth 
Yield = Litres per hour 
DWL  = Dynamic Water Level 
SWL  = Static Water Level 
Donor = Who finances the well 
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