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foreworD

about the tool Kit for Profession-
alizing Manual Drilling in africa 

UNICEF, Practica and Enterprise Works/VITA, a divi-
sion of Relief International, have developed a toolkit 
for African countries wishing to embark on the profes-
sionalization of manual drilling. This toolkit includes 
Technical Notes, Technical Manuals, Advocacy Mate-
rials, Mapping of suitable areas for manual drilling, 
Case Studies, and Implementation and Training Manu-
als. This initiative builds the capacity of the local pri-
vate sector in order to respond to the ever increasing 
demand for safe water in rural areas. 

This manual is a part of this larger set of tools that con-
tribute essential information on how to professionalize 
manual drilling in Africa.  The complete set of materi-
als includes: 

	 •		Mapping	the	Potential	for	Manual	Drilling	in	Af-
rica (12 countries in Africa):

	 •			Chad,	Madagascar,	Niger,	Sierra	Leone,	
Central African Republic, Mauritania, 
Togo,	Senegal,	Benin,	Ivory	Coast,	Liberia,	
Mali

	 •	Technical	Notes:	

	 •	The	Case	for	Manual	Drilling	in	Africa

	 •	Professionalizing	Manual	Drilling	in	Africa

	 •	Selection	of	Well	Construction	Methods

	 •	Manual	Drilling	Techniques

	 •	Mapping	the	potential	for	manual	drilling

	 •	Case	Studies:

	 •		Niger	-	Sustainable	Transfer	of	Manual	
Well Drilling to the Private Sector in Niger

	 •		Chad	-	The	Impact	of	Manual	Drilling	for	
the Construction of Sustainable Water 
Points in Chad

	 •	Videos:

	 •		Advocacy	for	Manual	Drilling	in	Africa	–	
Highlights (3-min)

	 •		Professionalizing	Manual	Drilling	Sector	in	
Africa (12-min)

	 •		How	to	Professionalize	the	Manual	Drilling	
Sector in Africa (16-min)

 

•	Manuals:

	 •  professionalizing the Manual drilling sector 
in Africa (this manual)

	 •		Understanding	Groundwater	and	Wells	in	
Manual Drilling

	 •		Desk	Study:	Inventory	of	Manual	Well	Drill-
ing Techniques (Rota-sludge, Augering, 
Jetting and Manual Percussion)

	 •		Improving	Skills	of	Manual	Drilling	Enter-
prises: Business Management

	 •		Financing	Options	for	Low-Cost	Well	Drillers	
and Communities for Rural Water Supply

Successful manual drilling operations that deliver sus-
tainable water supplies to communities and support vi-
able local micro, small, and medium manual drilling 
entrepreneurs and enterprises must consider technical, 
management, and financing issues to be successful.  
The reader is therefore encouraged to review the entire 
range of resource materials listed above, keeping in 
mind that the materials have been developed as a set. 
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introDuction

The purpose of this manual is to assist UNICEF 
Country Offices and others interested in promoting 

the emergence of a professional manual drilling sec-
tor in their country of operation. The manual provides 
a step-by step methodology, based on experiences 
in Niger, Chad and Senegal, for the promotion of a 
local professional manual drilling sector. Drawing on 
these experiences and using the expertise available 
in the partnership, programs can be tailored to the 
needs and the means of different country programs.

It is critical to understand from the beginning that this 
document aims at defining a Capacity Building Process 
and does not describe a borehole drilling program. The 
ultimate goal is to have an alternative option for pro-
viding sustainable water points. In order to do this it is 
important to create a sustainable professional manual 
drilling sector that will be able to respond to demand 
from donors, communities, and individuals in the future. 
During the capacity building process boreholes will be 
installed but the priority will be on training and qual-
ity assurance. In some cases this will require that long 
term goals will take priority over short term goals of in-
stalling the maximum number of boreholes. Depending 
on the existing capacity in the country, it will take 3-5 
years to develop a professional manual drilling sec-
tor that will be able to respond effectively to tenders.

Experience has shown that it is important to match the 
capacity of the sector to the anticipated demand while 
providing a means to increase the sector capacity as 
demand increases. It makes sense that a business that 
is installing 50 boreholes a year will gain experience 
more quickly and do a better job than an enterprise 
that is only installing 10 boreholes per year. Initially 
it is better to start with a fewer number of enterprises 
and then gradually increase their numbers as demand 
increases. Additional enterprises should be selected 
because there will always be businesses that either 
withdraw or are removed from the capacity building 
program, due to lack of interest or non-compliance. 
The idea is to have competition to ensure quality and 
to maintain reasonable price levels while ensuring that 
the enterprises are actively involved in manual drilling 
on a regular basis.

It is important to recognize that any private sector ini-
tiative is driven by profit and manual drilling enterpris-
es are no exception. In order for these businesses to be 
sustainable and to grow to meet increasing demand 
they need to earn a reasonable profit. Due to much 
lower capital investment and lower operating costs 
these enterprises will be able to install wells at a sig- 

 
 
 

nificantly lower cost than companies relying on large  
drilling rigs. The final product whether drilled manu-
ally or by machine is the same, so the cost savings 
come from lower overhead and operating costs of the 
manual drilling enterprises. Competition will over time 
result in the optimum price for boreholes, but initially 
the emerging businesses should be encouraged to in-
vest in growth by ensuring that they receive adequate 
profit margins.

This manual provides a step-by-step guide for develop-
ing a professional manual drilling sector but it is not a 
cookbook. It provides an overview of the steps and it 
will indicate when experienced practitioners should be 
consulted to provide in-depth support as the program 
moves forward. Every country will have its unique set 
of conditions and challenges that will require experi-
ence to resolve and keep the program moving forward.

The goal of the program outlined in this manual is to 
dramatically increase the number of safe water points 
that are installed annually in Africa, without huge in-
creases in investments. This manual provides a guide 
for realizing this dramatic increase, by building the 
capacity of the manual drilling sector. This is not the 
process to follow for the installation of a handful of 
wells. As mentioned earlier, this program will require a 
commitment for at least 3-5 years, which may exceed 
the planning horizon of some country programs. This 
is a critical issue because once the program is initiated 
and well drillers are equipped and given the initial 
training, it will be difficult to turn back, especially if 
there is profit to be made through drilling. Experience 
from other countries has shown that unregulated, in-
adequately trained, unprofessional well drillers have 
installed poor quality wells that adversely affect the en-
vironment and give a bad reputation to manual drilling 
in general. Once a country feels that manual drilling 
poses a risk to health or the environment it becomes 
much more difficult to convince the decision makers 
that professional manual drilling is a viable comple-
ment to other rural water supply options.

In addition to this manual there are other resources 
that are available to help country programs with 
training and promotion (see foreword page and  
annex 4).

1. 
1. 
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1. rural water suPPly  
       sector assessMent

A detailed assessment of the current situation in the 
country is a critical step in planning a program to 

professionalize the manual drilling sector. The follow-
ing steps are important in deciding if the conditions in 
a county favor the promotion of manual drilling, and 
if so, it then provides guidance on the steps that will 
be needed to develop a professional manual drilling 
sector. 

1.1 preliminary Assessment

It is assumed that a significant potential for manual drill-
ing to improve access to safe water in rural areas has 

been demonstrated, either through the UNICEF Map-
ping of the Potential for Manual Drilling in Africa or 
another program.

It is critical to point out here that manual drilling is not 
a panacea, it is feasible under certain hydro-geological 
conditions, but it is not practical everywhere. Moreover, 
in order for a manual drilling sector to emerge there 
will need to be a substantial market for manual drilling 
in the given country. The large scale mapping should 
provide an indication of the potential for manual drill-
ing based on geology and depth to the water table. 
This should be cross referenced with the population in 
the favorable zones to give an idea of the number of 
people that could benefit from manually drilled wells. 
The information can also be cross referenced with the 
present level of drinking water coverage in these areas 
in order to define priorities.

It will be important to identify the key actors in the rural 
water supply sector and to understand their capabili-
ties and their limitations. In addition, it will be critical to 
understand how they view manual drilling and to seek 
ways to gain their support or counter their resistance. 
The following parts of the assessment should be done 
concurrently in order to move the process forward in a 
timely manner. 

1.2 detailed in Country Mapping

While the general mapping based on analysis 
of existing data will provide an indication of 

the potential for manual drilling it may not be detailed 
enough to provide a true picture. In many countries 
data available are not detailed enough (in terms of 
scale and thematic coverage) to allow an accurate 
assessment without in-depth field investigations. The 
spatial distribution of suitable manual drilling locations  

 
 
 
 
 
may depend on the weathering of the parent material 
and be found in pockets of alluvial deposits located in 
geologically unsuitable areas. 

The detailed mapping will need to use all of the local 
resources available including:

• Local	hydrogeology	experts

• Interviews and discussion with the population

•  Detailed data regarding existing water points, 
both from existing information as well as di-
rect field observation

• Topographical maps

• Existing well logs

• Field surveys

• Geological maps

• Satellite images

• Shuttle Radar Topography Information

The information is correlated and cross linked to pro-
vide overlays of suitable geology and static water ta-
ble depth, plus other layers of information where it is 
considered suitable. 

Geological and geomorphological information are es-
sential to define geological suitability. Equally impor-
tant is the available data regarding static water level in 
the wells. This data is essential to define the expected 
depth of the water table

In general manual drilling is considered feasible in un-
consolidated alluvial formations (sand, silt and clay) 
with interspersed layers of soft sedimentary rock or 
laterite. Igneous formations such as granite and ba-
salt are too time-consuming to penetrate using manual 
methods. Depending on the nature of the formations 
and the depth to the water table manual drilling is gen-
erally considered feasible for depths up to 40 meters 
but depths of 60 meters are not uncommon under fa-
vorable conditions. A rule of thumb is that if a hand 
dug well is feasible without the use of a jack hammer 
or dynamite then manual drilling will be feasible, pro-
vided that a good (sand or gravel) aquifer can be 
found. In cases where the aquifer is clay or silt, large 
diameter hand dug wells are a better option, as water 
inflow will be higher.

Once the areas that are feasible for manual drilling 
have been delineated then these maps need to be 
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cross referenced with the un-served population to see 
the potential market for manually drilled wells and the 
corresponding potential impact. As an initial estimate 
it could be assumed that there is a need for one well for 
every 250 people in the favorable zones. This estimate 
should reflect the national policy guidelines that may 
dictate either higher or lower levels of coverage. Us-
ing the national target for people per water point, this 
figure would need to be adjusted based on the spatial 
distribution of the population (many small dispersed 

communities would require more water points) and the 
alternative water sources (abundant alternative sourc-
es of water would reduce the demand for manually 
drilled wells). These adjusted estimates would provide 
an idea of the potential market for manually drilled 
wells and would give an idea of the drilling capacity 
needed if financing was not an issue.

In addition to the market for community wells, there 
will be a market for private wells that will be more 
difficult to assess. The size of this market will depend 
on variety of social and economic factors including 
disposable income, tradition of private water supply, 
tradition of using ground water, and the existing well 
digging or drilling capacity in the country.

Initially the capacity required will depend predomi-
nantly on the funding available to invest in manually 
drilled wells from UNICEF, the government and other 
donors.

1.3 national policy

It is critical that the government is involved from the 
early stages and that the decision makers are on-

board with the idea of using local manual drillers as 
one of the tools to increase access to safe water for 
the rural population. It should be stressed that the tar-
get is rural areas, not densely populated urban areas. 
Manual drilling should be presented as another tool in 
the fight to increase access to safe water in order to 
achieve the MDGs. Other techniques are better suited 
in certain situations, but where manual drilling is feasi-
ble it should be considered. It also needs to be stressed 
that the goal of professionalizing the manual well drill-
ing sector is to ensure that the local capacity exists to 
provide high quality boreholes. These boreholes will 
be of the same standard and quality as mechanically 
drilled boreholes, but at a cost of 20% or less of the 
prevailing costs for a machine drilled well.

The reaction of the government will depend greatly 
on the in-country experience with manual drilling. If 
there is a history of poor quality wells and polluted 
aquifers, the need for professionalizing the sector may 
be evident, but the government will want reassurance 
that a quality control and certification mechanism will 
be put into place. If there is limited experience with 
manual drilling the government may be skeptical that 
it will be effective. There may also be the feeling that 
this is not a state-of-the-art technology and that it is 
somehow inferior to what is used in other countries. 
It is important to emphasize that the end result is the 
same as a machine drilled well and that it has the ad-
ditional advantages of creating local employment and 
developing local businesses.

steps to professionalize  
the Manual drilling sector

rural water supply sector assessment
•		Favorable	hydrogeological	conditions	for	

manual drilling
•		Substantial	 market	 for	 manually	 drilled	

wells
•		Dynamic	private	sector	to	support	manual	

drilling enterprises
•	National	policy	open	to	manual	drilling

selection of Drilling enterprises
•			Identify	experienced	well	drillers	or	well	

diggers
•		Mechanical	well	drillers	interested	in	ex-

panding into manual drilling
•	Businesses	in	related	field

training of Drilling enterprises
•	Well	Drilling	Techniques
•	Hydrogeology	for	manual	drilling
•	Business	management	and	Tendering
•	Supervised	practical	field	experience

training of supporting businesses
•	Quality	control	firms
•	Social	mobilization	trainers
•	Well	drilling	tool	makers
•	Pump	installers	and	repairers

certification Drilling enterprises
•	Nationally	recognized	certification
•		Branding	 and	 promotion	 of	 certified	 

drillers
•		Use	of	certified	drillers	by	other	 

organizations
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In addition to general impressions based on experi-
ence there is always a certain amount of inertia, which 
maintains the status quo. Governments are often reluc-
tant to try something new when there is a well estab-
lished procedure for the current way of doing things. 
It is important to show the government that there are 
clear advantages to manual drilling over other tech-
niques such as machine drilled boreholes or cement 
lined wells. The use of promotional materials, rapid 
assessments on water quality and perhaps visits to 
countries where manual drilling has been accepted are 
ways to get the key decision makers on-board. 

1.4 technical standards for 
manually drilled wells

One of the key activities that UNICEF can initiate is 
a dialogue on the collaborative development of 

a set of technical standards for manually drilled wells. 
Although, the standards for machine drilled boreholes 
in some countries are excessively strict for wells that 
are less than 50 meters deep and destined to be used 
with a hand pump, these standards should be used as 
the starting point for discussions. The goal is to ensure 
that manually drilled wells meet the same quality stan-
dards as machine drilled wells. This will go a long way 
toward alleviating the government’s concerns relating 
to borehole quality. 

Providing funds for key government officials to attend 
conferences where manually drilling is being promoted 
or study visits to countries where manual drilling has 
become part of the mainstream may help to overcome 
their reservations. As Ada Issoufou, Departmental Di-
rector for Water in Matamey, Niger said “At first we 
were reluctant to use low cost manually drilled wells 
but after 3 years of testing and 58 wells installed, the 
results are excellent. The people really appreciate this 
technology and I would encourage my colleagues in 
Africa to try it in their countries.”

In Chad the government has adopted well standards 
for manually drilled wells and has included them as 
part of the national rural water supply policy.

1.5 other Actors in the rural Water 
sector

The actions of other organizations working in the 
rural water sector can have a significant impact on 

the development of a professional manual well drilling 
sector. It will be important to sensitize the entire sector 
to increase the understanding of the role of manual 
drilling so that conflicts can be minimized. Initially 
some of the players may feel threatened by the intro-
duction of a lower cost technique and there may be 

established relationships that are threatened.  It will be 
essential to identify concerns and work to find solutions 
so that conflicting interests can be managed. For ex-
ample, one government official expressed the concern 
that if manual drilling becomes widely used then his 
district where water is only found in the bedrock would 
not get any assistance. It is important to ensure that ev-
eryone understands that manual drilling complements 
mechanized drilling and other water source develop-
ment efforts.

1.5.1 non-Governmental organizations 
(nGos)

It is not unusual for an NGO with a rural water supply 
project to become involved directly with drilling, using 
either manual or mechanized techniques. Depending 
on the size of the program they could be in direct com-
petition with the private sector drillers. There are many 
examples of NGOs closing their operations in a coun-
try and taking the expertise with them when they leave.  
Often NGOs cite the cost of boreholes as the reason 
that they want to do the drilling themselves or the lack 
of a quality control mechanism. However, NGOs have 
tax advantages that private businesses do not and 
much of their overhead costs are not supported by the 
drilling. It would be hoped that as the manual drilling 
sector becomes more professional with quality control 
mechanisms in place and the costs come down, that 
NGOs could be encouraged to use the certified profes-
sional drillers, rather than to compete with them. This 
will require lobbying and education of the NGOs to 
convince them that the long term development goals 
for rural water supply are better served by a vibrant 
local manual drilling sector than by external projects. 

It will be critical to identify the key actors in rural water 
supply and begin dialogue with them early, to learn 
of their concerns and their impressions of manual drill-
ing. The more support for the development of a profes-
sional manual drilling sector the easier it will be to 
ensure consistent approaches that do not compromise 
the emerging enterprises.

1.5.2 donors
Donors have their own criteria and standards and 
UNICEF will need to work with them to raise their 
awareness of manually drilled wells. The most impor-
tant criteria for most donors will be the formalization 
of the manual drilling enterprises and their ability to 
respond to tenders. If donors wish to use manual drill-
ing enterprises, where it is feasible, they will have to 
separate their tenders by zones. It is not uncommon to 
find tenders that specify the requirement for equipment 
based on the worst case scenario for the given lot of 
boreholes. Thus a donor might require the enterprise 
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to have a large mechanized rig capable of drilling 
to 200 meters, even when the majority of the wells 
will be less than 40 meters in unconsolidated soils. In 
some countries, although the donors have not made 
the distinction, the drilling companies have, and they 
sub-contract wells to small manual drilling enterprises 
in areas where it is feasible. In the cases where this oc-
curs the donors and governments are already satisfied 
with the quality of manually drilled wells but they might 
be paying too much for them.

A significant risk that will need to be managed is that 
large donors may seek to contract manual drilling en-
terprises before they have the capacity to respond. 
This could not only damage the image of manual drill-
ing, but it could also destroy the emerging enterprises 
if they take on more than they can handle.

As with all other actors in the rural water supply sector, 
maintaining open communication and dialogue will go 
a long way to mitigating some of these problems. UNI-
CEF is well placed to maintain dialogue with NGOs, 
Donors, Governments and the Private Sector and this 
will be a critical role.

1.5.3 Machine drillers
In some countries machine drillers are particularly 
aware of manual drilling enterprises and will even sub-
contract drilling work to them. This may be without the 
knowledge of the funding agency and occurs when 
manually drilled wells are feasible. Currently in most 
countries the manual drillers remain in the informal sec-
tor and are not eligible to bid on tenders for larger 
drilling contracts, instead they work for individuals and 
farmers.

The machine drillers may view the professionalization 
of manual drilling as direct competition with them. 
Certainly a lower cost option will encourage them to 
reduce costs of machine drilled wells. Bringing manual 
well drillers into the mainstream will enable them to 
receive a fair return on their labor. In some cases ma-
chine drillers may wish to add manual drilling teams 

to the services that they offer. Because it is easier to 
start-up a manual drilling business there will be more 
competition possible and this will help to establish a 
fair market price for the wells.

Machine drillers may constitute a very strong lobby 
that will oppose the acceptance of manual drilling, 
because for many years they have had a monopoly 
on the provision of wells. Machine drilling companies 
may also be well known and respected by the gov-
ernment and the donors, giving them considerable in-
fluence with decision makers. It will be important to 
understand where there is overlap between manual 
drilling and machine drilling because this is where con-
flicts over market share may arise. If manual drilling is 
mainly feasible in remote or inaccessible places (i.e. 
steep valleys with no road access) then there will be 
little reason for a dispute. However, if manual drilling 
begins to erode markets that have been traditionally 
the domain of machine drillers then conflict is more 
likely to arise. 

There will always be areas where manual drilling is 
simply not feasible due to the depth to the water table 
or the nature of the overburden. These areas will re-
quire machine drilling and will remain the market for 
the machine drillers.

The assessment will need to identify the number of 
enterprises that are doing machine drilling and their 
capacity (types of rigs, number of wells they can drill 
per year, depth of wells drilled, where they are work-
ing, etc.)

1.5.4 Well diggers
Manual drilling will likely be in direct conflict with well 
diggers who construct concrete lined wells for village 
water supply. In most places where a well can be dug 
by hand, a manually drilled borehole can be installed. 
There are exceptions to this, for example, where wells 
have been dug 70-100 meters deep by hand or where 
the yield is very low. 

In some cases well diggers may wish to be trained 
to drill wells and their knowledge of the geology in 
their region will certainly be beneficial to their work 
as drillers.

Well diggers range from informal sector businesses 
providing a service in a small geographic area to 
large companies that respond to tenders from donors 
and operate country-wide.

The assessment will need to identify the number of 
enterprises that are digging wells and their capacity 
(number of wells they can dig per year, depth of wells 
dug and where they are working, etc.)

Drilling Tools
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1.5.5 Manual drillers
Manual drilling has been used in many countries, al-
though there are only a few cases in Africa where it 
has become widely practiced. Often an NGO, a gov-
ernment ministry or an individual wishing to have a 
water point has used manual drilling as a means to 
that end. Perhaps only a few wells were drilled in a lim-
ited geographical area. The methods may have been 
effective, but no one had the time or the resources to 
do much promotion beyond the immediate area. Gen-
erally all traces of these interventions disappear unless 
there is some written record, like a published manual 
or report. 

Perhaps an outside agency, such as an NGO, devel-
oped manual drilling in order to implement a program; 
this scenario has also been repeated around the world. 
Usually the agency is the driving force, owning the 
tools, employing the well drillers, selecting the sites, 
sourcing the materials and providing the funding. Un-
der this scenario, the activities continue until the fund-
ing ends or until the employees, because of the physi-
cal conditions needed, are not able to drill wells by 
hand. Since no one relies on this activity for their liveli-
hood, there is little incentive to expand and frequently 
no incentive for the beneficiary to invest in their own 
water supply. If the activity continues for a long enough 
period, there are likely to be private sector spin-offs, 
as have been seen in Niger, Chad and Nigeria. 

This program uses an approach that has been much 
less common in the context of development programs 
and that is the complete integration of the private sec-
tor. This can occur when the goal is the sustainable 
transfer of technology, not the installation of a certain 
number of wells or pumps. Its success is dependent on 
building the private sector’s capacity and professional-
ism by providing the tools (both technical and mana-
gerial) and the knowledge to respond to demand. It 
requires resources and time that many donors have not 
been willing to make available until now. The program 
is designed to provide the necessary training and fol-
low-up over a period of years. 

It will be important to look carefully at the history of 
manual drilling in the specific country and to identify 
areas where manual drilling was used in the past.  Are 
there still manual drillers actively working? What tech-
niques are they using? What will be the best way to 
contact others in the sector (radio, newspaper, etc.)?  
Are the wells used for drinking water, livestock or ir-
rigation? It is very important at this stage is to under-
stand the perception of manual drilling at all levels 
(government, consumer, etc.). It will also be important 
to assess the quality of the existing installations, bear-
ing in mind the intended use.

If manual drilling businesses exist they may provide a 
foundation on which to build a professional manual 
drilling sector. The key question will be if these infor-
mal sector businesses can be transformed into formal 
sector professional businesses that can respond to ten-
ders and provide professional services.

1.5.6 social Mobilization organizations
One of the keys to a successful well drilling and hand 
pump program is the creation of sustainable community 
management for the water point. While most programs 
pay lip service to this point, very few invest the time 
and money into the community level capacity building 
to ensure that Water User Associations (WUAs) have 
the skills necessary to manage their water point. This 
requires ongoing training beyond the 5 days gener-
ally allocated to sensitization, explanation of roles and 
responsibilities, record keeping, and operation and 
maintenance. Committees need support over time to 
resolve conflicts as they arise, deal with major mainte-
nance and eventually pump replacement.

Part of the assessment will be to identify organizations 
with a track record of supporting community manage-
ment of water points over a period of years.  The idea 
would be to look at contracts that are performance 
based with payments linked to the functionality of the 
water point and the level of community management.

1.5.7 pump suppliers, Manufacturers and 
repairers

It is futile to professionalize the manual drilling sector 
if the problem of getting water out of the well is not 
addressed at the same time. The assessment must take 
a careful look at the supply chains for pumps that are 
commonly in use. Are spare parts readily available in 
rural areas? Are complete pumps available locally? Are 
there qualified pump mechanics that can repair pumps?

In addition to the supply chain for imported pumps an-
other consideration is the availability of locally made 
pumps. This will be especially important for small com-
munities and for self-supply where investment costs 
must be kept low. It would not be unreasonable to con-
sider a two-tiered system in which donor funded wells 
are equipped with imported pumps and self-supply 
wells would have the option of a locally made pump.

One consideration for UNICEF is to work with local 
pump suppliers to purchase pumps. This can help to 
reinforce the local supply chain. When local dealers 
are cut out of the initial purchase of pumps there is little 
incentive for them to stock spare parts which maybe 
slow moving and provide relatively little profit per unit 
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sold. Often the big profit is realized on the initial pur-
chase of the pump. 

1.5.8 Quality Control firms
Quality control is a critical part of any tendering pro-
cess. In order for manual drilling to be considered on a 
par with machine drilling, similar quality control prac-
tices must be used. It will be important to identify the 
consulting firms or other institutions that are doing qual-
ity control for mechanized drilling contracts and deter-
mine if they would be interested in providing supervi-
sion for manual drilling. Part of the capacity building 
to professionalize the manual drilling sector depends 
upon mentoring. Quality control enterprises, after spe-
cialized training, will be well placed to provide the 
necessary supervision and initial mentoring of the well 
drillers while they are upgrading their skills. From the 
experiences from Niger and Chad it has been seen 
that this is an essential component to ensure an inde-
pendent professional private sector. In Niger, EWV, an 
NGO, provided quality control, which was effective 
for the wells that they supervised and for as long as 
they were in the country. In Chad for many years, only 
the manually drilled wells done under subcontracts for 
larger drilling companies working on large donor pro-
grams were subject to formal quality control. For the 
rest, there was limited supervision of the private drillers 
who drilled numerous wells, of variable quality.

1.6 expression of interest

Fairly early in the assessment phase, once the key 
actors have been identified, expressions of interest 

should be sought from businesses involved in manual 
drilling, social mobilization, and quality control. These 
expressions of interest should seek businesses that have 
a proven track record in the related areas. Examples 
of the expression of interest announcements are given 
in Appendix 2a.

1.7 results of the sector Assessment

The assessment will provide an analysis of the ru-
ral water sector and a summary of the roles of the 

various actors and how their interests relate to manual 
drilling. 

The information obtained during the assessment will 
inform the development of social marketing instruments 
tailored to the different interest groups. It will be neces-
sary to raise the awareness of the government, donors 
and other key players in the sector as to how they can 
benefit from the creation of a strong manual well drill-
ing sector. 

The assessment will also provide the data for the ini-
tial recruitment well drilling enterprises, quality control 
firms and social mobilization organizations. The initial 
lists will be used to assess the viability of the different 
enterprises to participate in the program.

2. Manual Drilling enterPrise selection

2.1 does manual drilling exist?

This is one of the first questions that would have been 
answered during the initial assessment. If there are 

few or no manually drilling enterprises in the country 
then the process begins in Section 2.3 below.

2.2 initial selection –Manually 
drilling exists

From the list of manual well drilling companies ob-
tained during the assessment the most promising 

should be requested to submit supporting documenta-
tion including:

• Bank statements

• Company registration

• Diplomas of the owner/manager

•  List	of	wells	drilled	with	well	logs	and	location,	
date of installation and client contact informa-
tion for references

The exact criteria for selecting manual drilling enter-
prises will be determined by prevalence of manual drill-
ing in the country. Ideally for a business to be included 
in the capacity building program they would have:

•  At least 5 years experience manually drilling 
wells

•  Formal registration as a company or the will-
ingness to register

•  Necessary drilling and well development 
equipment or willing to invest in the well de-
velopment equipment

•  Necessary support equipment including cell 
phone and means of transportation 
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• A bank account or willingness to open one
• A literate and numerate owner or manager

•  Qualified well drillers with 3 or more years of 
experience

It is likely that in most countries it will be difficult to 
find businesses with all of these criteria, but if there 
are enough businesses with most of them, the capacity 
building program can be designed to fill in the gaps.

2.3 initial selection –Manually 
drilling does not exist

In the event that manual drilling is not common or the 
level of business expertise in well drilling enterprises 

is not sufficient, alternatives should be considered. 
These would include looking to businesses that are in-
volved in activities related to rural water supply. It will 
be easier to teach the technical skills needed to drill a 
well, rather than to create an entrepreneur. Criteria to 
consider for these secondary choices are:

•  At least 5 years in related business such as: 
well diggers, pump installers or repairers, ma-
chine well drillers, or pump manufacturers.

•  Formal registration as a company or the will-
ingness to register

• A bank account or willingness to open one

• A literate and numerate owner or manager

2.4 final selection

The final selection of the businesses to be included in 
the training program will be based on visits to the 

business to verify their capacity in terms of equipment 
and staff. As well as visits to completed installations 

and interviews with former clients for references.

Business documentation including tax receipts, bank 
accounts, company registration and accounting re-
cords will be examined. 

The number of business to be selected for the initial 
training will be based on the anticipated demand from 
UNICEF and other partners who have expressed an 
interest in using manual well drillers. Under average 
drilling conditions a drilling enterprise with one team 
of drillers could be expected to drill 50 to 100 drinking 
water wells per year. It is normal in any capacity build-
ing program for a certain percentage of participants to 
drop out or to be asked to withdraw due to non-com-
pliance with the terms of the training agreement. Ini-
tial recruitment of 20% more enterprises than needed, 
will ensure that an adequate number of businesses will 
complete the training program and become certified. 
For example, if UNICEF and other partners anticipate 
adequate funding for a total of 1,000 wells per year 
for the next three years, then it would make sense to 
train between 15 and 25 well drilling enterprises.

2.5 Mechanized drillers

One source of qualified businesses to train for man-
ual drilling would be existing mechanized drill-

ers because they would likely have both the necessary 
business skills and the experience. However, it would 
be in the best interest of the sector not to work only 
with existing mechanized drillers, because of the ben-
efits of decentralizing the drilling sector . As part of a 
professional manual drilling sector they could strength-
en it significantly and provide subcontracts to smaller 
operators. Including mechanized drillers in the train-
ing program will depend on their interest in adding 
manual drilling to their capacity and their perception 
of manual drilling as complementary or competitive. 

3. training for Drilling enterPrises

Once the businesses have been identified a train-
ing needs assessment should be conducted to de-

termine the gaps in their understanding. Experience 
has shown that generally a combination of practical 
training on drilling techniques combined with theoreti-
cal geo-hydrology and business training will be need-
ed. Experienced drillers will be able to understand the 
applicability of the geo-hydrology training and can be 
offered this training before upgrading their practical 
drilling techniques. However for enterprises that have 
never drilled wells before, the first step will be to teach 
them to use the equipment to drill holes in the ground. 

Once they are familiar with the tools and the basic 
drilling operation they will be better able to appreciate 
the theoretical training and better able to apply the les-
sons learned when they return to the field. 

The manual for the hydro-geology training, Under-
standing Groundwater and Wells in Manual Drilling is 
available and should be used as a training guide and 
a reference manual for the well drillers. This manual 
only deals with the essential subjects which are relevant 
to manual drilling and well installation in practice, in 
simple and understandable language and is designed 
to be used in classroom sessions in combination with 
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practical training in the field. It is an instruction and 
reference manual for manual drilling teams on hydro-
geology for well drilling, well installation and well de-
velopment. It provides the best practices for well siting, 
well drilling, aquifer protection (hygiene) and practical 
hydrogeology as they relate to manual drilling. 

As part of the program to professionalize manual 
drilling in Africa practical training manuals are being 
developed for four manual drilling methods. One that 
describes Rota-Sludge drilling is already available and 
the others dealing with the three other manual drilling 
techniques (Augering, Manual Percussion, and Jetting) 
will be available by middle of 2010. These manuals 
are designed to be used during practical training and 
to provide a reference for the well drillers. They make 
extensive use of illustrations in order to provide a ref-
erence for semi-literate well drillers. In addition, the 
manuals provide technical drawings for the local fabri-
cation of the drilling tools needed for each technique. 

Although these manuals provide references for the 
trainers and trainees, it is strongly recommended that 
the initial training is conducted by an experienced 

trainer. During the first training the experienced trainer 
can train a local trainer while training the enterprises. 
Ideally the second training would be conducted by the 
local trainer with the experienced trainer providing fur-
ther instructional support.

Often entrepreneurs do not feel that they need busi-
ness skills training. For this reason the training must 
be designed to address perceived needs that currently 
prevent the businesses from accessing new or larger 
markets. Informal sector businesses are prohibited from 
bidding on tenders because they are not registered. 
It will be important for the business training to assist 
the drillers to become registered and to maintain the 
records that they will need to respond to tenders. The 
tendering process is one that most small drilling enter-
prises have not experienced and the business training 
will address the tendering process. In addition, as part 
of the capacity building program the enterprises will 
have the opportunity to conduct a practice tendering 
exercise, that will involve preparing an actual tender 
application. 

In most countries there are organizations that are spe-
cialized in providing training to Small and Medium 
Enterprises (SMEs). Ideally one of these organizations 
with the knowledge of the local laws and regulations 
would be contracted to provide training and follow-
up for the businesses over a period of 6-12 months. 
A business training manual that has been tailored for 
the needs of manual drilling enterprises is available 
as part of this program. It was prepared as part of the 
series of documents to support the professionalization 
of manual drilling in Africa. Although the manual pro-
vides the basic business training modules, it will need 
to be tailored to reflect local laws and regulations.

4. Manual Drilling suPPort organizations

In addition to building the capacity of manual drilling 
enterprises, it is important to ensure that all of the sup-
porting organizations (consulting firms, NGOs, busi-
nesses, government bodies, etc.) have the capacity 
to fulfill their roles.   This includes trainers (business 
and hydro-geology), workshops to make the drilling 
tools, quality control firms, social mobilization orga-
nizations, social marketing/marketing companies and 
financial institutions. It is not a question of creating 
these supporting businesses, but providing them with 
specialized training to ensure that they have the skills 
needed to support the growth of the manual drilling 
sector. 

4.1 drilling equipment 
Manufacturers 

Depending on the level of development of the man-
ual drilling sector in the country it may also be 

necessary to train workshops to make the drilling tools. 
Technical drawings for the tools are provided in the 
technical manuals for each drilling technique. Although 
the tools do not require specialized skills beyond those 
found in good welding shops, they do require a level 
of precision especially at the connections to ensure that 
the tools are interchangeable. 

Drillers Training in Ziguinchor
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Workshops selected to be trained to make well drilling 
equipment should:

•  Have been in business 3-5 years making 
good quality products 

•  Be able to read and understand technical 
drawings 

•  Understand of the need for precision manu-
facturing and the use of jigs

• Be interested in making well drilling tools

• Have an adequate capacity to make tools 
rapidly and well 

For jetting and for rota-sludge the specialized thread-
ed couplings require a skilled lathe operator, ideally 
with a CNC lathe, to make them in large quantities 
and to ensure that they are interchangeable.  If this is 
not possible, the next best option is to make couplings 
from black steel pipe with a 5 mm wall thickness using 
standard pipe threads on them.  With this solution the 
threads are finer and they are more difficult to keep 
clean and to use.  It is not advisable to use standard 
pipe couplings because they are not strong enough 
and they are likely to fail during drilling.

Once again it is recommended that 
a trainer be used to train the weld-
ing shops to make the tools. Hav-
ing one or two manufacturers of the 
tools in the country facilitates the re-
placement of tools that may be lost 
or damaged.  It is important that the 
well drillers are able to keep drilling 
long after the capacity building pro-
gram ends.

4.2 Quality Control

In countries where manual drilling 
has evolved there has generally 

not been the emergence of a paral-
lel quality control mechanism. This is 
primarily due to the informal nature 
of the sector where the manual drill-
ers work directly for individual cli-
ents. The results in many cases have 
been the installation of poor quality 
wells that do not perform as well or 
as long as they should. To ensure the 
development of a professional man-
ual drilling sector a parallel quality 
control structure must be supported. 
Currently there are consulting firms 
that are contracted by donors to 
control the quality of well installa-

tion for mechanized drilling programs. These firms 
should be encouraged to work with manual drillers 
under similar contractual arrangements. Although, the 
contracting arrangement will be similar, initially these 
firms should also play a mentoring role to support the 
capacity building nature of the program. These firms 
have educated staff members who understand the 
necessary procedures to ensure quality borehole in-
stallation. However, it is unlikely that they will have 
had any training on manual drilling. They will need to 
attend specific training on manual drilling techniques 
and their application, the ‘standards’ and a training 
on their mentoring role. Once these firms have been 
trained they would be able to provide training for new 
well drilling enterprises as the sector expands.

The government has the ultimate responsibility for en-
suring quality control in the drilling sector. In order for 
government personnel to provide oversight they also 
will need to have training to understand manual drill-
ing techniques and their application, the ‘standards’ 
and participate in a capacity building program.

It is likely that the personnel from the government and 
from the quality control firms will already have had 
training on hydro-geology for borehole installation. 
However, in order for them to provide mentoring sup-
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port to the manual drillers it will be important for them 
to know what has been taught to the drillers. For this 
reason they should attend an abbreviated hydro-geol-
ogy training. 

Due to the capacity building nature of this program it 
will be important for the government and quality con-
trol firms to assume a mentoring role as opposed to a 
strict regulatory role. When they observe a problem 
in the field they should explain what was done incor-
rectly, how it needs to be done and why. The goal is to 
create a professional manual drilling sector that installs 
high quality wells and understands why best practices 
must be followed.

4.3 Business development 

As mentioned earlier there are often specialized   
  training institutes that provide training for SMEs. 

The initial assessment and the request for expressions 
of interest should identify these institutions. Their train-
ing programs should be evaluated through review of 
their curriculum and training methods. One key criteria 
should be that they spend time working with the busi-
nesses at their place of business and do not rely simply 
on classroom instruction. 

The training institution would be contracted to provide 
initial screening of well drilling or related businesses 
to determine their capacity. Once the businesses are 
selected they would provide a  training needs assess-
ment.  Using the Professional Manual Well Drilling 
Business Training Manual as a guide they would pre-
pare a tailor-made training program to respond to the 
needs of the selected businesses. The manual provides 
modules on record keeping, registration, cost calcula-
tions, tendering, personnel management, client rela-
tions, sources of finance and marketing.

4.4 social Mobilization

Social mobilization (before, during and after con-
struction) is critical to any community managed wa-

ter point. There is a current trend in the donor commu-
nity to ensure that after establishing new water points 
the community has the capacity to manage the water 
point for the expected life of the infrastructure. This will 
require that programs pay more than lip service to ca-
pacity building at the community level.

The level of capacity building for this essential support-
ing sector will vary greatly from country to country. It 
will be necessary to identify organizations doing com-
munity social mobilization for water and sanitation 
including: NGOs, Community-Based Organizations 
(CBOs) and consultants. Once identified their track 
record and approach should be evaluated. It will be 
important to distinguish between organizations that 
simply provide training and those that work closely 
with the community to ensure that the desired outcome 
of a well managed water point is achieved. 

Depending on the capacity of the organizations avail-
able they may need training to improve their ability 
to deliver the desired results. A social mobilization 
manual is being prepared as part of this series that will 
outline the procedures for:

• Initial contact and presenting options 

• Community participation in decisions

• Water User Association Training

• Quality control of construction for WUAs

• Operation and Maintenance

• Conflict resolution 

• Participatory planning

•  Ongoing follow-up to ensure that the water 
points remain functional

4.5 social Marketing/Marketing

Social marketing will be needed to bring about a 
change in prevailing practices and to encourage 

the addition of manual drilling to the methods used for 
rural water supply. In promoting manual drilling there 
will be a need to use a mix of social marketing and 
product marketing tools. Social marketing uses several 
successful techniques from commercial marketing, in-
cluding price, product, place, promotion and position-
ing to bring about voluntary behavior change that can 
have meaningful benefits, both for individuals and for 
society as a whole. 

Hydro-Geology Training
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Social marketing is audience driven, whereas com-
mercial marketing is product driven. The hybrid that 
combines the two will use a different mix of messages 
depending on the audience. Segmenting a larger au-
dience into smaller groups with common interests or 
backgrounds is an essential part of the commercial 
marketing and social marketing processes. Marketing 
campaigns use marketing research techniques and 
practices to better understand the target audience. For 
example, donors and governments may get a mes-
sage that will explain how manual drilling can be ef-
fective in increasing rural water supply coverage for 
the same level of investment, making the realization of 
the MDGS more feasible. Individuals and communities 
may get a more product-based message presenting the 
branded wells, installed by certified well drillers, as a 
solution to their water supply needs. 

It will be critical to use marketing and branding to 
promote the professional certified well drillers and to 
make a distinction between them and those who have 
not been trained. It will be important for donors and 
consumers to be aware that certified well drillers have 
received supplemental training to enable them to pro-
vide high quality wells. It is also important to ensure 
that the donors and consumers will know and realize 
the value of high quality wells, such as less pollution 
(better water quality). The certified well drillers will 
have to provide a quality product to ensure that the 
brand that is created will have a value. 

Effective social marketing/marketing   messages must 
capture the attention of the target audience, be mean-
ingful to their daily lives and must be short, simple and 
singular. It will be important for any marketing cam-
paign to identify a local marketing company that can 
prepare the promotional materials for the local market.

It is uncommon to find organizations with experience 
in social marketing because of its complexity. Howev-
er, if local organizations can be identified with experi-
ence in developing educational messages and using 
local theater to present these ides, they would benefit 
from training in social marketing. In addition, as part 
of this series, two social marketing manuals have been 
developed: a basic overview and a more comprehen-
sive manual. While these manuals provide a wealth of 
information they would need to be supplemented by 
training from an experienced practitioner.

In selecting a marketing company the following criteria 
should be used: 

•  Have they done marketing campaigns with a 
behavior change component?

•  What type of promotional materials do they use?

•  What brands have they been involved in de-
veloping?

•  Are their advertising campaigns well known 
and well appreciated in the local context?

The roles of the social marketing organization are 
many and include:

•  Research to understand how the target audi-
ence sees manual drilling;

•  Develop and test messages to see if they reso-
nate with the target audience;

•  Determine the mediums for transmitting the 
message;

•  Contracts with the providers from the selected 
media to convey the message;

•  Follow-up with clients to determine if the de-
sired change has been achieved;

•  Modify and reinforce the message based on 
audience feedback.

4.6 pump suppliers

Local pump suppliers or manufactures should be used   
  during this program. It is an important part of build-

ing the local supply chain that pumps are purchased 
on the local market. One of the serious failings in the 
rural water supply sector can be traced to the lack of 
local suppliers for pumps. If programs import pumps 
directly there is very little incentive for local dealers to 
stock spare parts.  

For smaller communities and individuals locally made 
pumps should be considered because when a pump is 
made locally the spare parts will be available locally 
as well.

Drilling Tool Manufacture
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Pump suppliers should train well drillers to install the 
pumps correctly to ensure that they reach their useful 
service life. Alternatively, the well drillers may subcon-
tract the pump installation to the suppliers or to their 
trained agents.

4.7 Well driller’s Association

Once manual drilling enterprises begin to function 
there may be benefits to them of forming an asso-

ciation. This should not be something that is externally 
required, but facilitation and training could be provid-
ed. There must be perceived benefits that members will 
receive from the association. It is important to recog-
nize that an association will only work as long as the 
members see tangible benefits from associating such 
as:  promoting their industry, obtaining better prices on 
materials and supplies, protecting themselves from un-
trained operators, and lobbying with the government. 

An association could also endorse certified well drillers 
and report non-certified drillers who are doing substan-
dard work to the authorities. An association could or-
der a higher quantity of PVC pipes and other materials 
than individual members could, which brings the price 
of materials down. Often the larger machine drillers 
control the supplies of materials and individual small 
orders tend to be very expensive. lementation Guide

5. iMPleMentation guiDe

Rope Pump Training

The details of a country specific program will vary 
based on the initial assessment. Part of the contract 

with the consultants doing the assessment should be to 
provide an implementation guide that is tailored to the 
local conditions.

5.1 Assessment

The assessment has been described in detail already 
and the timeline and resources required are present-

ed in the table below.

5.2 implementation

Representative timelines and the resources needed 
are presented in the tables below. The results of 

the assessment will determine the starting point for the 
implementation based on the local manual drilling ex-
perience and capacity. 

5.2.1 scenario 1 
Scenario 1 presented on the right would be followed if 
the assessment indicated that there was no capacity in 
the country for manual drilling. 

Under Scenario 1 the capacity building would have to 
start from the very basics and would include training 
local workshops to make the drilling equipment. 

The training for the well drillers begins with a train-
ing contract with the enterprises in which they agree 
to respect quality norms and to reimburse the cost of 
tools. Well drillers would first be trained to use the tools 
to drill simple holes using the best technique for the 
prevailing geology. Then they would progress to drill-
ing wells 10-20 wells in a 6-9 month period under su-
pervision of the trainer(s) and/or of the quality control 
mechanism previously identified and under contract for 
do that supervision.

Ideally organizations that have been training water 
users would have been identified and they would con-
duct the initial meetings with the villages and ensure 
that the village was willing to participate physically 
and financially during the construction and to assume 
the management of the water point. The key principles 
of organizing communities will be part of the Commu-
nity Participation document. 

The lack of experience under this scenario would cause 
all of the activities to develop more slowly. It might be 
necessary to repeat some of the training before mov-
ing on to Scenario 2. In general it is likely that it will 
take longer to develop a professional manual drilling 
sector in the country. Scenario 1 feeds into Scenario 2.
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5.2.2 scenario 2
If the manual drilling sector is performing adequately 
then Scenario 1 is skipped and upgrading of the local 
drillers begins immediately following the assessment. If 
the manual drilling sector exists but is too weak to sup-
port the anticipated demand the plan would be to start 
with Scenario 2 (see table 2) and combine it with ad-
ditional training from Scenario 1. If there are too few 
qualified drilling enterprises then the local capacity 
could be increased by encouraging the existing enter-
prises to take on apprentices to increase the capacity 
of the sector. 

In Scenario 2 capacity building addresses the weak-
ness in all parts of the manual drilling sector includ-
ing: drilling, pump supply, quality control, government 
oversight, and social mobilization.

UNICEF will work with an external consultant and the 
government to develop national standards for manual 
well drilling.  These standards can be based on exist-
ing national standards for machine drilled wells (see 
Annex 4 for Chad National Standards). In some coun-
tries, the standards for machine drilled wells are too 
restrictive and the opportunity to develop standards for 
manually drilled wells may be used to encourage the 
adoption of the principles for cost effective boreholes. 
In addition, there may be variations in the standards 
for household wells as compared to community wells.

As in Scenario 1 all drilling enterprises would have 
a training contract before starting the training. In ad-
dition to the conditions in Scenario 1, the enterprises 
would also agree to participate in business improve-
ment training, open a bank account and register their 
businesses. 

Following a training needs assessment the well drillers 
may receive technical training on specific techniques 
for the prevailing drilling conditions based on the skills 
they already have and the skills that are critical for 
them to gain. The will also receive training on hydro-
geology and quality standards/control for manual 
drilling. The first and most important quality control is 
vested in the well drillers. This is important because 
they will not only drill wells for projects where quality 
controllers will be contracted but also for individuals 
where external quality control is likely to be absent.

In parallel with the hydro-geology training and the 
practical training the businesses will receive business 
training. The training will be tailored to the well drilling 
enterprises and will cover: basic accounting, business 
management, business planning, access to finance,  
and preparation of tenders.

The well drillers and the quality control firms will work 
together under close supervision by an experienced 
trainer, during a coaching period. Generally the qual-
ity control firms will have personnel with more theoreti-
cal training and the well drillers will have more practi-
cal knowledge. The goal is to create a situation where 
each group learns from each other and the sector as 
a whole becomes stronger. The training will involve 
the drilling of a series of wells to ensure that the norms 
are understood and followed. There may be the need 
for retraining along the way. Once the trainers are 
satisfied that the enterprises have mastered the tech-
niques and the quality standards they will be asked to 
participate in a practice tender, where their bids will 
be evaluated and critiqued openly. They will all have 
the opportunity to drill 10 wells under the supervision 
of the quality controllers, who will note deficiencies in 
practice. Following this exercise their performance will 
be evaluated either they will become certified or they 
will be sent for further training.

A training process flow chart presented in Figure 2 
gives an indication of the steps in the training process 
and the feedback loops necessary to ensure that certi-
fied drillers have the skills that they need. This flow 
chart presents the training process for the well drillers 
and the quality control firms. 

The needs for improvements in social mobilization, 
pump supply chain development and social market-
ing have already been discussed in the sections on 
required supporting businesses and institutions. These 
needs are not unique to manual drilling but are im-
portant considerations that have been neglected in the 
rural water supply sector as a whole.
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Rope Pump on Hand drilled Well



unicef & Ministry of water
Identification & pre-selection of 
drilling enterprises

business consultant 
Selection criteria and identifica-
tion of drilling enterprises Quality control and Mentoring 

Workshop for Manual Drilling for Water 
Ministry and Consultants

unicef
Training agreement with drilling enterprises

Drilling enterprises
Participate in Technical and Business Training

unicef Drilling assignment
3 “coached” boreholes as part of BHT

Drilling and construction
3 boreholes per enterprise

basic hydro-geology training (bht) 
3 trainees per enterprise for 5 days

business Management training
Skills training 1-2 trainees per enterprise 5 
modules over a period of 6 months

Quality control structure
Intensive coaching (training) during 
borehole drilling Enterprise assess-
ment reports

Quality evaluation 
3 boreholes/enterprise, all drilling enterprises evalu-
ated Quality control structure also evaluated

evaluation | DecisionPass 
continues for
certification

fail 
Cooperation with drilling enterprises ends

extra training needed

Drilling enterprises
refresher training 
As needed

           well Drilling enterprise training 

unicef extra Drilling assignment
2 “coached” boreholes

Drilling and construction

Monitoring and assessment 
drilling enterprises and QC

Quality control structure 
Coaching during borehole drilling 
Enterprise assessment report

Pass fail = stop evaluation | Decision

business Management 
Training for tendering

Drilling enterprise 
participate in training for cost calcula-
tion & bid document preparation

unicef tender 
Practice tender for 5 boreholes as 
part of training agreement

Drilling and construction 
5 boreholes Interact with community 
and social mobilizers

Quality control structure 
Quality control and coaching 
during borehole drilling

Monitoring and assessment 
drilling enterprises and QC

Assistance/backstopping to QC provider

oK fail

Action for
follow-up depends on

technical

Drilling

water

Quality

business

water Ministry 
Certification of Company

Drilling enterprises 
Ready to respond to future tenders

Decision
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5.2.3 scenario 3 
Scenario 3 runs in parallel with Scenario 2 and will 
promote investment from communities and individuals to 
solve their own water needs. It will emphasize marketing 
to encourage direct investment by better off community 
members and individuals. This will require a strong mar-
keting campaign using market research to identify target 
clients including: Individuals, communities, wealthy com-
munity members, and overseas workers sending remit-
tances. The market research will identify the best ways to 
target each group and the unique selling points to attract 
their investment. These might include: low cost, ease of 
installation, job creation and promotion of an easy way 
to help their ancestral community. The marketing cam-
paign would need to develop and use appropriate pro-
motional materials to create interest and then to turn that 
interest into demand for wells.

Marketing is expensive but the return on investment can 
be huge, which is why industry invests so much annually 
on promoting their products. An important part of the 
marketing will be brand creation and the promotion of 
certified manual drillers. Creating a well drillers associa-
tion will help certified drillers to protect their brand and 
to ensure that their work is of the highest quality. The 
marketing campaign would develop a meaningful local 
brand and promotional materials that would be appro-

priate for the indentified markets. These materials would 
be presented where they would have the most impact on 
the target market.

Another important part of self-supply is the access to fi-
nance. One of the additional documents in the current 
series is a manual on financing options for rural water 
supply. It provides an overview or where communities 
and individuals can look for finance for manually drilled 
wells. There are sources of funding including micro-
finance institutions, rural banks, commercial banks and 
donors but each one has their own set of criteria for lend-
ing. It may be necessary if self-supply is to be promoted 
widely that a credit specialist works with local financial 
institutions to help them to develop appropriate lending 
instruments for community and individual wells. If people 
are paying for water, given the lower cost of manually 
drilled wells they should be able to pay off a loan and to 
cover maintenance and pump replacement costs.

5.2.4 Check list for planning
Annex 2 contains a checklist which will help to guide the 
implementation of a manual drilling program. It will need 
to be tailored for each country and should not replace 
technical assistance for experts who have implemented 
similar programs in other countries.



 India MK II Pump
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anneX 1

freQuently asKeD Ques-
tions about Manual 
Drilling

hyDrogeology

how do you know if manually drilling will work in a 
specific area?  

In general manual drilling will work in formations 
(soils) that are stone free, that is to say, without 
large stones that would prevent even the percus-
sion drill from working. If the soil is suitable for 
hand dug wells and can be dug with hand tools all 
the way to the aquifer, manual drilling will be pos-
sible. Manual drilling cannot change the nature of 
the aquifer in terms of contaminants or make it more 
productive. Clay soils often do not have sufficient 
pore space to allow water to flow freely into the 
wells and therefore do not make suitable aquifers.

which types of soils are favorable and not favorable 
for manual drilling?

Alluvial soils or highly weathered soils are gener-
ally suitable for manual drilling that is sand, clay, 
silt and fine to medium gravel. Drilling is possible 
in softer sedimentary rock, mud stone, schists and 
laterite but the progress will be slower. While drill-
ing is possible using the percussion method even 
in harder rock the drilling rate and effort needed 
will discourage most drillers and the cost will likely 
approach the cost for a machine drilled well under 
these conditions.

how do you know which technique to use for the 
drilling of the  
borehole?

Experience is the most important factor in select-
ing the correct tools. Often a combination of tech-
niques will work best because in a given borehole 
the conditions will change as the drilling goes 
through different layers (refer to the Desk Study of 
Manual Drilling Techniques).

to what depths can manually drilled boreholes be 
drilled?

On average most wells are drilled in the range 
of 15-50 meter depths. However, the depth de-
pends on the technique used and the soil condi- 
tions. Hand drilled wells of 60 meter depths are 

 
 
 
 
 
 
 

not uncommon and there are examples of wells 
drilled by hand that were much deeper. However, 
many of these deeper wells were drilled before 
large rigs were available. The question that should 
be considered is: “Is it more economical to drill a 
particular well by hand or with a machine?”

will a small diameter borehole produce enough water 
to supply a village?

This depends on the quality of the aquifer. If the 
aquifer volume is large and consists of coarse 
sand then the well can be equipped with high ca-
pacity pump and supply water for a large village. 
However, if the aquifer is not good, especially, 
clay or silt, then a large diameter well that can 
accumulate water in the well overnight would be 
a better choice.

how many days does it take to manually drill one 
borehole? 

Once again this depends on many factors includ-
ing the depth and the types of strata but wells can 
be drilled in from as little as a couple of hours to 
several weeks. If the drilling takes more than 10 
days perhaps the conditions are simply not favor-
able.

water Quality
will manually drilled boreholes capture water from the 
first layer of groundwater which is typically more likely 
to be polluted by latrines?

Ideally manually drilled wells will be able to reach 
a second aquifer but this is not always feasible. 
The wells will be able to penetrate much deeper 
into the first aquifer than a hand dug well. The 
further that fecal coliforms and other pathogens 
must travel within the soil profile the fewer that 
will survive. This is why it is important to select the 
drilling location carefully and to drill deeply into 
the aquifer. 

will manually drilled boreholes be tapping into non-
renewable ground water supplies?

Generally manually drilled boreholes do not reach 
the depths need to tap into “fossil” water. They 
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generally reach aquifers that are recharged annu-
ally by rainfall.

is there a risk for manually drilled boreholes to be con-
taminated by polluted surface water and latrines?

There is a risk for all wells to be contaminated by 
surface water and seepage from latrines. It is for 
this reason that there is a need for professional 
well drillers, who have been trained to mitigate 
these risks through proper installation and protec-
tion methods. We also need to educate communi-
ties about the activities that can lead to ground 
water pollution including latrine construction, ex-
cess application of agricultural chemicals and fer-
tilizers and pollution from industrial activities (used 
engine oil, tanneries, etc.).

cost of boreholes
how much does a manually drilled borehole cost per 
meter?  

This is variable but we can list the factors that 
make up the cost:

Mobilization costs- getting the drillers to the site

Drilling costs – this is mainly labor cost so is di-
rectly related to the time needed to drill the well

Casing costs- the cost of the PVC casing used 
to line the well (same as the cost for a machine 
drilled well)

Well development costs – the cost of creating a 
clean and permeable area around the well by 
removing drill fluids and settlement of the gravel 
pack (similar to the cost for a machine drilled well)

Well protection – (sanitary seals and apron) 
same as machine drilled well

Pump – same as machine drilled well

Training for Water User’s –same as machine 
drilled well

Quality Control – same as for a machine drilled 
well

Depreciation of equipment – low because the 
investment cost in equipment is low

Profit for the enterprise – generally a percentage 
of the costs

Demobilization costs – getting the drillers back 
to their base 

how does this cost compare with a hand dug well or 
machine drilled borehole?

The cost is generally more than an unlined tradi-
tional hand dug well but much less than a concrete 
lined well. The cost is 7-10 times less expensive 
than the prevailing costs of machine drilled wells 
in Africa. 

what are the on-going costs of maintaining the bore-
hole?

Generally the borehole if drilled properly and de-
veloped correctly, it will have a 25-50 year life 
with perhaps the need for redevelopment every 
10-15 years. The recurring cost for maintenance 
will be for the pump.

tools for Manual Drilling

where can you buy the tools and equipment for manu-
ally drilling?

Manual drilling tools are generally made by 
trained welding shops in the country where the 
drilling is being done. This ensures that the drillers 
can get replacements for lost or damaged tools. 
After training the tools are not difficult to make and 
use materials that are generally available.

how much does it cost to buy the tools and equipment 
for manually drilling?

A complete set of tools for 4 different techniques 
that would cover the range of soil conditions in-
cluding a motorized pump for jetting and a gen-
erator and submersible pump for developing the 
well would cost less than $3000 if made locally. 
However, if only one technique is needed the cost 
could be considerably lower.

if the transportation network in the country is very lim-
ited how will it be possible to provide spare parts of 
tools or pumps?

In places with limited transportation infrastruc-
ture it will be important to manufacture tools and 
pumps as close to where they are being used as 
possible. If the raw materials for making the tools 
or pumps are also not available then manual drill-
ing may not be possible until the infrastructure be-
comes more developed.

Private sector DeveloPMent
why target the development of small private enter-
prises when there are already ngos and government 
agencies implementing water sector projects? 

In order to ensure sustainability it is important 
to train people who are earning their livelihood 
through the drilling activity. Past experience has 
shown that both NGOs and government programs 
only work while there is funding for the activity. 
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Private sector on the other hand, will actively seek 
markets for their products and services. In general 
the cost of wells drilled by small private sector 
companies will be less expensive when all of the 
costs are considered such as overheads staff sala-
ries, logistical support, etc. In addition, small pri-
vate sector companies with lightweight tools can 
respond quickly in the event of an emergency situ-
ation such as internally displaced people or natu-
ral disasters such as floods or cholera outbreaks.

if a limited number of enterprises are being trained, 
how do you prevent these private entrepreneurs from 
setting elevated prices for the boreholes?

Fortunately the cost of entry into manual drilling 
is relatively low, especially if the tools are avail-
able locally, so that if the profit is too high others 
will seek to enter the field. The goal of a capacity 
building project is to arrive at a balance between 
competition and over-supply. This will provide the 
environment where healthy businesses will be able 
to grow while providing quality products at afford-
able prices.

what if there is no local private sector capacity?

If there is no private sector drilling capacity then 
there will be the need for extensive training but the 
techniques are not complicated, they do however 
require a lot of physical effort. If people are not 
accustomed to hard physical labor they will not 
last as well drillers. If there are no small workshops 
to make the tools then there is a serious problem 
and it is unlikely that manual drilling will be pos-
sible. Building a manual drilling sector from noth-
ing can be long process in Chad, Niger, Nigeria 
and Senegal manual drilling has been practiced 
for more than 30 years.

Quality control
is a manually drilled borehole inferior quality to a ma-
chine drilled borehole?

A manually drilled borehole drilled in the same 
place to the same depth and equipped with the 
same casing is identical to a machine drilled well. 
Once the well has been installed there is no way 
to differentiate them.

are there different specifications for a manually drilled 
well than a machine drilled well?

There can be different specifications depending 
of the use of the well. Manually drilled wells for 
irrigation often use inexpensive pipe for the well 
casing and are drilled to shallow depths. Wells 
that are drilled for a single family may use a me-
dium quality casing while wells drilled for villages 

would have similar specifications as those for ma-
chine drilled wells. Quality and price go hand in 
hand. An irrigation well may be as cheap as $ 
100, while a village well may cost as much as $ 
2500 (depending on depth, water quality, casing 
material used, diameter, etc).

if private enterprises are constructing the wells, who 
will control the quality of their work?

The first line of quality control is the well drillers 
themselves who must be convinced during their 
training that maintaining a reputation for high 
quality wells is important for their business. As 
with other types of wells when they are financed 
by donors an independent quality control service 
should be used. These quality controllers will su-
pervise the installation, for a fee, and ensure that 
the quality norms and specifications are followed.

water PuMPs
once the borehole is installed, are there low cost meth-
ods for lifting the water out?

There are a wide variety of methods for getting 
water out of well and their suitability depends on 
the number of users. These methods range from 
the simple Blair Bucket Pump, which is simply a 
bailer and a windlass, through rope pumps, India 
MKII, Afridev and other hand pumps to electric 
submersible pumps.

can motorized pumps be used in a manually drilled 
borehole?

Yes they can as long as the casing diameter is 
large enough to accommodate them and the well 
is placed in a good aquifer.

is the rope pump robust enough for village use and 
not only for  
family usage? 

There are robust community models of the rope 
pumps that have been used in villages with 250 
people getting their water from these pumps. They 
work well and are easy for the village to main-
tain.	 Local	manufacture	keeps	 the	costs	 low	and	
it would be good if the manufacturers considered 
providing a reconditioning service every 3 years

what depth can the rope pump be used?

The rope pump can be used effectively to depths 
of 25 meters, beyond this while it is possible, the 
level of effort is high and the discharge is low.

if you have further questions please refer to the addi-
tional resources listed in annex 4 and included on the 
cD-roM version of this manual. 
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anneX 2 

iMPleMentation checKlist

iMPleMentation checKlist

This check list is presented here as a representative guide of the steps need-
ed to develop a professional manual drilling sector. Each country will be dif-
ferent and it will be important to make use of experts who have implemented 
similar programs elsewhere, especially in the early planning stages.

stePs to Professionalize Manual Drilling sector yes no

Mapping of the potential for manual drilling
assessm sector

Recruit international & national experts

Collect available hydro-geological data

Report based on depth to water and geology

assess the capacity to support manual drilling

Government support

Local drilling sector (machine and manual)

Quality control organizations

Workshops to make tools

Community organizers to train WUAs

SME business training

Plan program to promote manual drilling

Recruit international manual drilling expert 

Evaluate capacity building needs for sector

Identify local competencies to provide capacity building

Plan to supplement local competencies with international expertise

stakeholders workshop

Presentation of implementation plan by manual drill- 
    ing expert to Government, UNICEF, well drillers, business trainers, qual-

ity controllers, community organizers, community representatives
Discuss capacity building plan

Modification of the implementation plan to reflect stakeholder inputs

implementation of capacity building Plan

Recruit international manual drilling experts (long term    contract)

Identify workshops to make drilling tools

Recruit trainer to train tool makers
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stePs to Professionalize Manual Drilling sector yes no

Identify and recruit business trainers 

Contracts with tool makers for training and production of tools

Establish criteria for selection of well drilling enterprises

First set of well drilling enterprises (repeat process as necessary to obtain the 
desired capacity to match the anticipated demand)

Purchase drilling tools for first set of well drilling enterprises

Identify and recruit first set of eight (8) well drilling enterprises

Training contracts with well drilling enterprises

Identify and recruit first set of  quality controllers

Training contracts with quality controllers

Identify source of hand pumps and well casing

Order pumps and casing for practice wells for well drillers

Contract expert for Hydro-geology training

Training in Hydro-geology for well drillers and quality controllers

Contracts with well drillers and quality controllers for training wells

Contracts with organizations to do social mobilization for practice    
   wells for well drillers
Installation of practice wells for well drillers

Evaluation of well installation quality

Refresher training for well drillers and quality controllers

Prepare tender documents for tender exercise for well drillers, quality  
    controllers and community organizers 
Obtain submissions for tenders

Contracts with well drilling enterprise, quality controllers and community  
    organizers
Evaluate results

Provide certification of completion of the training program

Repeat process above for addition sets of well drilling enterprises, but only 
after first set is trained

scaling-uP of well Drilling

Prepare tender documents for well drillers, quality controllers and  
    community organizers 

      Obtain submissions for tenders

Contracts with well drilling enterprise, quality controllers and community  
    organizers
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anneX 3 

terMs of references

anneX 3a - initial identification of 
well Drilling enterprises

request for expressions of interest
XXX is seeking expressions of interest from qualified 
businesses with experience in manual well drilling of 
water wells. XXX will be pre-selecting enterprises to 
participate in program to increase the capacity to drill 
wells by hand in country. 

criteria for Pre-selection
1. Experience in drilling wells by hand (or by ma-
chine);

2. Have legal registration to oper-
ate as a business or be willing to register

3. Have at least three years of experience in the 
field;

4. Have a bank account or be willing to open one; 

5. Maintain accounting records;

6. Willing to undergo an evaluation by XXX.

Documents to Provide
7. Photocopies of all documents authorizing the 
business to operate (licenses, tax certification, reg-
istration with the chamber of commerce, etc.);

8. Photocopy of letter from the bank attesting cer-
tifying that that the account is in good standing;

9. References from clients for completed wells. 

The documents must be delivered by 
Date to the address provided below: 

nAMe ______________________________

Address _____________________________

City, state ___________________________

Country _____________________________

telephone  ___________________________

 annex 3b – contract for Participa-
tion in Manual well Drilling training

contract for Participation in 
Manual well Drilling training

Between unicef 

And

_______________________________________ hereaf-
ter referred to as the well drilling enterprise. 

article i - introDuction

As part of the UNICEF funded program to professional-
ize the local manual drilling sector in COUNTRY, this 
contract provides the terms and conditions for provid-
ing training to the well drilling enterprise in order to as-
sist them to become certified so that they can respond 
to tenders for the installation of manually drilled wells. 

article ii – resPonsibilities of the well Drilling 
enterPrise

One of the objectives of the training program is to 
move businesses into the formal sector as part of 
this process the well drilling enterprise agrees to:

Open a bank account for the business before start-
ing the training program;

Complete formal business registration with-in 3 
months of signing this contract;

Repay the cost of tools that are provided under 
this contract through deductions from the fees paid 
for wells drilled during the training, with the bal-
ance to be paid following an approved payment 
schedule;

Participate in training programs at their own cost 
in manual drilling techniques, business manage-
ment and tendering, and a basic hydro-geology 
and hygiene training to better understand ground-
water and wells for manual drilling, and;

Follow approved norms for the installation of 
manually drilled wells and pumps and follow in-
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structions from coaches to improve installation 
techniques.

article iii - resPonsibilities of unicef

UNICEF will provide training over a period of 18-24 
months to the selected well drilling enterprises that 
comply with the above conditions. The training is de-
signed to result in certified professional manual drilling 
enterprises. UNICEF will provide the following:  

Training in manual well drilling techniques that are 
appropriate to the prevailing conditions found in 
the regions of operation. These may include some 
or all of the following techniques: rota-sludge, 
hand augering, jetting or manual percussion;

Training in a basic hydro-geology and hygiene 
to better understand groundwater and wells for 
manual drilling;

Manuals to serve as references for all of the train-
ing courses; 

Coaching support during the installation of prac-
tice wells as an integral part of the practical train-
ing;

Contracts for the installation of XX practice wells 
in support of the practical training which will be 
paid for at the agreed upon price for manually 
drilled wells as calculated in conjunction with the 
well drilling enterprises;

Business management training that may cover 
some or all of the following topics: cost calcula-
tions, personnel management, business registra-
tion, business financing, and tendering;

Contracts for practice tendering that will simulate 
an actual response to a tender that the well drilling 
enterprise will respond to with coaching.

article iv – tools anD eQuiPMent

The well drilling enterprise is responsible for all tools 
and equipment provided under this contract and 
agrees to maintain them in good condition. The tools 
remain the property of UNICEF until the completion of 
the training program. In the event that the well drill-
ing enterprise fails to successfully complete the training 
program and become certified the equipment will be 
returned to UNICEF.

article v - reMoval froM the PrograM

If the well drilling enterprise fails to comply with the 
conditions	stated	in	ARTICLE	II	they	will	be	notified	in	
writing of the failure and will be requested to comply 
within a stated time period. If they are unwilling or 

unable to comply then they will be removed from the 
program. In the event of removal from the program the 
well drilling enterprise will return to UNICEF or their 
designated agent:

a)  All tools and equipment provided by UNICEF. 
Any payments made toward the purchase of the 
equipment will be deemed to be rental for the 
period in question and there will be no refunds: 
and,

b)  Any materials including training manuals, 
signs, brochures, etc that were provided under 
this contract.

Upon removal from the program the well drilling en-
terprise will not be entitled to participate in future UNI-
CEF tenders requiring certified manual well drillers. 

article vi - insurance

The well drilling enterprise is responsible for insur-
ing its personnel and vehicles and will comply with 
all of the applicable labor laws in COUNTRY. UNI-
CEF assumes no responsibility for claims result-
ing from this contract or the failure of the well drill-
ing enterprise to comply with applicable statutes.

article vii - ProMotion of Manual well Drill-
ing

The well drilling enterprise will participate in promo-
tional events to promote manual well drilling to the 
extent possible and will make use of promotional 
materials provided by UNICEF to increase the public 
awareness of manual drilling as a feasible option for 
potable water supply.

article vii - certification

Successful completion of the training program will 
entitle the well drilling enterprise to receive a certifi-
cate from UNICEF that will attest to their successful 
completion of the professional manual well drilling 
program. This certificate will allow them to partici-
pate in calls for tenders from UNICEF. Periodic re-
certification may be required.

article viii – Post-certification

The well drilling enterprise agrees to maintain high 
quality standards for well installation and to maintain 
records of all wells drilled including drilling logs and 
locations and to provide these records to UNICEF and 
other competent authorities. The maintenance of good 
records will be one of the criteria for recertification.



31

anneX 4 

aDDitional resources

additional resources
•	technical notes

•	The	Case	for	Manual	Drilling	in	Africa
•	Professionalizing	Manual	Drilling	in	Africa
•	Selection	of	Well	Construction	Methods
•	Manual	Drilling	Techniques
•	Mapping	the	potential	for	manual	drilling

• Manuals

	 	 	•	Understanding	Groundwater	&	Wells	in	
Manual Drilling  
•	Improving	Skills	of	Manual	Drilling	Enter-
prises: Business Manage 
   ment Training 
•	Financing	options	for	low-cost	well	drillers	
and communities for  
   rural water supply 
•	Desk	Study:	Inventory	of	Manual	Well	Drill-
ing Techniques 
•	Technical	manuals	on	the	drilling	methods:	

	 	 	 •	Rota	sludge	drilling
	 	 	 •	Hand	Augering
	 	 	 •	Manual	Percussion	
	 	 	 •	Jetting
• videos

	 	 	•		Advocacy	for	Manual	Drilling	in	Africa	–	
Short Promotional  
Video (3 minutes)

		 	 •		Professionalizing	the	Manual	Drilling	Sec-
tor in Africa –  
A Promotional Video (12 minutes)

	 	 •		How	to	Professionalize	the	Manual	Drilling	
Sector in Africa –  
A Training Video (16 minutes)

•  Mapping of the Potential for Manual Drilling (12 
countries)

•		Chad,	Madagascar,	Niger,	Sierra	Leone,	
Central African Republic, Mauritania, 
Togo, Senegal, Benin, Ivory Coast,  
Liberia,	Mali	

• case studies

	 •		Chad	-	The	Impact	of	Manual	Drilling	for	
the Construction of Sustainable Water 
Points in Chad

	 •		Niger	-	Sustainable	Transfer	of	Manual	
Well Drilling to the  
Private Sector in Niger

These materials are available on the following sites:
•		UNICEF:	www.unicef.org/wash/index_
watersecurity.html 

•		Practica	Foundation:		 
www.practicafoundation.nl

•		Relief	International/EWV:	 
www.enterpriseworks.org

EnterpriseWorks/Vita
A Division of       RELIEF INTERNATIONAL
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Partners

other organizations
The RWSN hand drilling cluster group, see the website www.rwsn.ch

Practica foundation 
Oosteind 47
356 AB Papendrecht
Netherlands
arjen.vanderwal@practicafoundation.nl

relief international/ewv 
1100 H Street NW, Suite 1200 
Washington, DC 20005 
USA 
nauglej@enterpriseworks.org 

unicef 
3 UN Plaza
New York, NY 10024
USA
sgaya@unicef.org

Concrete Apron and Hand Drilled Well
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