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Background to the course
Professionalizing Groundwater Development in Zambia
Launched by the MWDSEP, supported by UNICEF
and SKAT Foundation
• The use of groundwater as the main source of
drinking water in Zambia is growing
considerably
• An estimated 3.4 million people in the country
rely on boreholes today compared to 1.2
million in 2002
• 365 registered drilling companies in the country
• There was no regulation of the industry until
the creation of WARMA
• There is lack of supervision (and capacity to
supervise) and limited understanding of how to
effectively procure and manage drilling
contracts
• GOZ recognises the importance of groundwater
for agriculture, industry and drinking water
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Background to the course
• UNICEF Programme Division and
SKAT collaboration supports MWDSP,
WARMA, UNICEF Zambia
• Outputs
- Guidance note outlining processes
and practical actions to support the
institutionalization of the principles
of cost effective boreholes including
professionalization of manual drilling
2015
- Short course 1 Procurement, Cost &
Pricing and Management of
Borehole Projects 2016
- Support in the development of
statutory instruments for
groundwater and borehole
regulation
- Short course 2 Drilling Supervision
2018
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The Rural Water Supply Network (RWSN)
and Sustainable Groundwater Development
• RWSN is a global network of rural
water supply practitioners and
organisations
• It developed a generic Code of
Practice for Cost Effective
Boreholes (2010)
• The Code has been applied in
Ghana, Nigeria, Mozambique,
Sierra Leone, Sudan to develop
National Code of Practice for
Borehole Drilling
• 6 publications in support of
different principles
• 4 thematic animation films on
cost effective boreholes
• Guidance Note on Professional
Water Well Drilling

Executive Steering Committee: UNICEF, World Bank,
Swiss Agency for Development and Cooperation
(SDC), WaterAid, IRC, African Development Bank
(AFDB) and Skat Foundation

http://www.rural-water-supply.net/en/

Join RWSN on:
4
https://dgroups.org/rwsn/groundwater_rwsn

>10,400 members
147 countries
54 member organisations

RWSN Documents to support the Code of Practice for Cost
Effective Boreholes

Available here:
http://www.rural-watersupply.net/en/resources/filter/2_32_9
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What is cost effective boreholes?
• Cost effective borehole does not mean cheap!
• It means value for money over the long term.
• Across Africa up to 40% of boreholes
constructed are not functional.
• This could in part be attributed to poor
construction practices
For boreholes to be cost effective they have to be
• properly sited
• professionally designed, constructed &
supervised
• appropriately priced for public benefit whilst
ensuring a vibrant & buoyant private sector
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Aims of the course
• Raising the skills of professionals
working in the public, private and
NGO sector in drilling
supervision with a view to the
course being subsequently
incorporated into national
training institutions
• Develop the curriculum structure
and draw together appropriate
training materials for a WASH
training and mentoring
programme for Zambia
• Suite of courses could include:
–
–
–
–

borehole siting
mechanised and manual drilling
drilling supervision
drilling procurement and contract
administration, costing and pricing
of boreholes
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Learning objectives
To understand
• the importance of effective
drilling supervision
• the nature of groundwater
occurrence
• the steps and actions required
in full time supervision
• the steps and actions required
in part time or milestone
supervision
Be able to quality assure and
certify drilling records
Be able to undertake borehole
construction supervision!
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Course Outline
Day 1 – Classroom Work
• Unit 1: Principles of Borehole Supervision
• Unit 2: Understanding groundwater
• Unit 3: Principles of Cost Effective Boreholes
• Discussion of driller’s contract
Day 2 – Field Work
• Unit 4: Pre-mobilisation inspection & discussion; on-site supervision using supervisor’s
checklist (rig set up, site safety, depth monitoring, drill fluid monitoring, collection and
logging of drill samples, final depth determination; borehole design and modification,
casing and screen selection and installation, gravel packing, borehole development
Day 3 Field work
• Unit 4 continues as day 2
Day 4 – Field work
• Unit 4: On site supervision sanitary seal installation, pumping test, borehole completion,
water quality testing, borehole disinfection
Day 5 – Classroom Work
• Unit 5: Supervision: Drilling documentation, reporting and handing over; course evaluation,
closing and certificates
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Teaching versus Training
Teaching
Teacher says
• I am the expert
• I shall impart my knowledge
• Listen to me
• This is how it is done
• Watch me

Training
Facilitator says
• We are all learners
• Let us share our knowledge
and experience
• Let us discuss
• Let us do it together
• Try it and improve on it

A mixture of teaching and training methods is used in this course.
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Unit 1
Principles of Drilling Supervision
Dotun Adekile
9 July 2018
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Unit outline
1.
2.
3.
4.
5.
6.

Why drilling supervision is necessary
Aims, roles and responsibilities
Types of supervision (full time/part time)
Community involvement in drilling supervision
Supervisor’s equipment
Borehole construction workflow
–
–
–
–
–
–
–
–
–

Step 1 Pre contract inspection
Step 2 Siting
Step 3 Pre - drilling mobilisation
Step 4 Mobilisation
Step 5 Drilling
Step 6 Borehole design and on site modifications
Step 7 Borehole development, pumping test and site
completion
Step 8 Demobilisation
Step 9 Complete documentation and handing over
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1. Why drilling supervision is necessary?
“Human

beings don’t usually do what is expected, they do what is
inspected’’ Peter Kargbo (Short Course 2, Sierra Leone, 2013)

• Experience suggests that a
high proportion of non
functional boreholes in
Africa are attributed to poor
construction
• Supervision is essential for a
high quality borehole
• Without supervision, quality
will be compromised
13

1a: Why is supervision left out
and what is the result?
Typical Scenario
• Client/donor lacks the technical know-how
• Client/donor underestimates the need for proper siting and design
• Designs are not fit for purpose
• Client/donor underestimates the need for proper supervision
• Client lacks experience or trained personnel for supervision
Consequently
• The client gives responsibility for siting to the drilling contractor
• The client adopts the strategy of “no water no pay”
• The contractors loads his price to cover the risk of dry holes
• Drilling costs escalate
• The contractor does not provide the data on dry holes as they are not paid
for - valuable information for the future of the country is lost!
• Dry holes are not accounted for giving a wrong impression of drilling 14
success rates or costs

2. Aims of drilling supervision
Supervision of drilling aims to:
• Be systematic about observation,
measurement and record-keeping
• Generate information for decisionmaking
• Assure construction quality and costeffectiveness
• Protect the safety of workers and public
Any intelligent person can supervise drilling but
they need to be trained and given the chance to
acquire the knowledge that will enable them carry
out their duties. Hence this course.
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2a: Three key supervisory functions
Complete construction
according to design, modified
by field realities.

Assumptions are made in the
design. Ensure that decisions
reflect actual findings.

Gather and record as much
information as possible in the
process of borehole
construction.

Geological log, construction
log, test pumping data, water
quality data, any deviations
from contract specifications
with reasons.

Ensure safety of all personnel
on site and the public.

Active anticipation of hazards
and risk. Not someone else’s
business!

Source: Richard Carter, et al (2012) Supervision of borehole construction Cranfield
University
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2b: Roles and responsibilities in drilling
• Supervising drilling is
different from drilling
the borehole
• The responsibilities of
the supervisor are
different from those of
the driller
• But the supervisor
must be conversant
with drilling techniques
and basic hydrogeology
17

2c: Roles and responsibilities in drilling (contd.)

Short discussion on stakeholders,
roles and responsibilities
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2c: Roles and responsibilities in drilling (contd.)
Roles

Responsibilities

Community

Siting, design and supervision, sometimes contractual matters

Client

Contractual matters, ensure trained supervisors are on site

District

Attend pre-mobilisation meeting and end of construction
handing over

The project
manager

Management – planning, community mobilisation, selection of
water point options, pump technology choice, establishing or
strengthening a rural water supply service

Supervisor

Ensuring that the driller adheres to the technical specification,
makes all the required measurements, keeps all records
accurately and ensures that health and safety procedures are
adhered to

Driller

Drill the borehole as specified. Each Driller should have a
designated ‘Record Taker’ who should remain on site at all
times, with the duty to collate all the measurements and
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2d: Responsibilities of the supervisor
• Punctual on the rig
• Watchful at all times the
drilling is going on ensuring
health and safety
• Ensure that all the specified
data are collected
• Ensure that the technical
specifications are adhered
to
Important decisions are going
to be taken from the data
being collected

Supervision of drilling is not about
just standing around the rig or
reading a book under a tree; you
20
must be vigilant !

3. Types of drilling supervision
• Full time supervision
• Part time milestone supervision
–
–
–
–
–
–
–

Mobilisation
Check siting
Termination of drilling
Lining of the borehole
Borehole development
Pumping test
Demobilisation

• End of contract inspection
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4. Community involvement in drilling supervision
Community involvement in supervision is essential for ownership and
post construction management. The community representatives should
be taught to:
• take measurements and record observations
• keep daily records such as the time of start and end of drilling and
any breaks, and the reasons for them
• determine depth of drilling by counting the number of drill pipes
lowered down
• record depth and time of the first water strike and other strikes
when drilling with air
• count and record the length and number of casings and screens
installed
• count the number of bags of cement used
• observe the installation of gravel and the sanitary seal, test pumping
22
and whether borehole chlorination is undertaken

Quick Questions!

• Do you have any
questions or comments
on what you have heard
so far?
• Have you learned
anything new?
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5. Drilling supervisor’s equipment
• Vehicle
• Borehole camera
• Protective clothing; boots
hard-hat
• Clipboard, notebook, duplicate
book
• Digital camera, global
positioning system (GPS)
device, mobile phone
• Calliper, spirit level
• Data logger, dip meter,
measuring tape
• Magnifying glass
• Stop watch
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5a. Drilling supervisor’s equipment:
Borehole Camera

25

5b.Drilling supervisor’s equipment: Data
Logger
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6. Borehole construction workflow
Steps in borehole
construction

Driller’s responsibility

Supervisor’s responsibility

1. Inspection

Assemble equipment
and personnel for
inspection

Inspect equipment and
interview personnel

2. Siting

Hydrogeological/
geophysical survey:
submit report

Check equipment, provide
guidance on siting; approve
siting report

3. Pre - mobilisation
meeting

Raise specific
questions on contract
requirements

Discuss the design, material
and procedures for each
step

4. Mobilisation

Submit program of
work; submit samples
of materials; move
equipment to site

Liaise with the community.
Approve drilling equipment
and material, guide de
driller to site

5. Drilling

Position and operate
the rig; collect samples
and submit report

Monitor drilling, advise
depth to stop drilling, log
the borehole
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6. Borehole construction workflow (cont.’)
Steps in borehole
construction

Driller’s responsibility

6. On site design
modification

Install casing and
screen; gravel pack;
sanitary seal; Report

7. Development
and completion

Develop the hole;
undertake pumping test,
collect water sample,;
disinfect the hole

Supervisor’s responsibility

Instruct casing and
screening depth; ensure
gravel pack and sanitary
seal properly placed

Ensure water is clean;
properly disinfected;
pumping test carried out;
water sample taken,
ensure platform installed

8. Demobilisation

Remove all equipment
and rubbish from site

Ensure the site is restored
to its former state

9. Documentation
and handing over

Submit all records

Handover borehole to the
community. Report
28

Step 1: Pre-contract Inspection
Aim: Capability of the Drilling Contractor verified before a contract is signed
Supervisor’s responsibilities: Check the drilling equipment and personnel
• Drilling rig – raise mast, check for leaks,
run for an hour
• Compressor – run for at least an hour
• Mud pump and generator – check rating
against proposed borehole depth
• Water tanker – check for leaks
• Support truck – driller has adequate
number
• Drill pipes – adequate lengths
• Drill bits – correct diameter and
appropriate for ground conditions
• Geophysical equipment – working
condition and qualified personnel
29

Step 1: Pre-contract Inspection
Supervisors responsibilities:
Ensure that drilling contractor has the requisite personnel
Personnel check
Drilling manager Check years of experience, minimum 10
years, and experience on similar project
Hydrogeologist At least 1 hydrogeologist/geologist with
minimum 5 years of experience
Rig operator

At least 1 rig operator with minimum 5 years
experience

Driver

Check for adequate experience

Mechanic

Check for adequate experience

Rig assistants

Number and years of experience

Record taker

Check for adequate experience
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Step 2: Borehole Siting
Aim: To ensure that the borehole is drilled in the right place so that it
is productive and accessible to users and protected from pollution.
Supervisor’s responsibility: Ensure siting is professionally carried out
Water users priorities

Proximity to the point of use
Access for all, women, the disadvantaged

Establish land ownership

Geological suitability

Aquifers can provide the required yield.
Geophysics only where appropriate and
done professionally
No interference with other groundwater
sources

Evaluate chances of success
Contamination risks

Potential contaminants avoided

Access

For equipment & personnel
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Step 2a: Borehole siting (contd.)
Recommended minimum borehole distance from existing
structures and potential contaminants
Existing structures
Existing public water supply points
(boreholes/wells)
Other existing water wells
Septic tank/soakaway
Streams, canals, irrigation ditches
Buildings
Solid waste dump & burial ground
Coastline

Minimum distance
from borehole (m)
20
10
20
20
3
500
100
32

Quick Question!

A perfect site would
have favourable
geology, no nearby
pollution threats,
available land, and
good access.
What happens when
such a site is not
found ?
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Step 3: Pre-mobilisation meeting
Aim: To ensure that the Driller and Supervisor are fully
aware of their exact roles and responsibilities and contract
details.
Supervisor’s responsibilities:
• Conduct a meeting of the client,
driller and supervisor to discuss the
design, material, procedure, roles
and responsibilities
• Drilling contractors often do not
read the entire contract, go over
the entire contract verbally and
clarify all issues to prevent later
conflict
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Step 4: Mobilisation
Aim: To take the drilling project from contract signing to deployment
of the drilling crew on site.
Supervisor’s responsibilities are as follows:
• Ensure that the Contractor submits the programme of work – Gantt Chart
• Liaise and explain details of drilling process to the community
• Explain community member’s responsibilities and identify community
representatives
• Introduce the driller’s representative to the community
Check that
• The equipment is adequate and in working condition – no oil leakages
• Drill rods are adequate for the depth of the borehole
• Bits are of the right diameter and not worn
• Samples of casing, screen, drill fluid, gravel pack, sample boxes
• Temporary casing diameter adequate for the job
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Step 4a: Mobilisation (contd.)
Samples of materials
Drilling fluid – meets
the specification

Sample boxes-as specified

Casing and screen –
new, specified diameter
and wall thickness

Filter pack and gravel pack –
right size, from the right source
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Step 4b: Mobilisation (contd.)
Data collection forms

- Daily drilling operation log
- Casing and well completion form
- Well development and pumping test summary
- Pumping test
- Water quality analysis
- Establish project filing system
Contractor’s drill camp inspection
- check site office and accommodation area
- rig and vehicle parking bay
- fuel storage
- water supply and sanitation sources
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Step 5: Drilling
Aim : To ensure a high-quality borehole is drilled in a way that is
safe and well-documented.
Supervisor’s responsibilities:

• Ensure safety – check first
aid kit is on site
• Supervise rig positioning
• Monitor drilling depth
• Monitor penetration rate
• Ensure drilling fluid
viscosity is monitored
• Ensure drill cutting
samples are collected
• Prepare strata logs
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Step 5a: Safety (contd.)
The site safety triad:
• Safety of equipment
• Safe working practices
• Safety of the public

Risk assessment steps:
1. Identify hazards
2. Decide who might be
harmed and how
3. Evaluate risks and
decide on precautions
4. Record findings and
update
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Step 5b: Drilling Equipment
Mast

Hydraulic ram

Hydraulic fluid
tank
Mechanical jack

Engine
40

5c Borehole construction - drilling

Drill rods

Compressor

Drag bit

Down the hole
hammer
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Step 5d: Drilling - Rig positioning
• Rig must be placed on flat
ground
• Rig must be horizontal and mast
vertical – check with a spirit
level
• Rig should be away from
overhead electrical cables
• Drill rig is kept in good working
condition
• Drilling area kept tidy
• Rig should be positioned on the
pegged site
42

Step 5c: Monitoring drilling depth
The depth of the bit in the hole must be known for proper
strata logging, know where to screen and know when to
terminate the drilling
Steps in depth monitoring
• Set up the rig with bit
attached to the first drill
pipe and the bit on the
ground
• The drill pipe is marked
zero at the rotary table
with a chalk or grease
• Then chalk or grease
marks are made at 1 m
intervals up the drill pipe
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Step 5d: Monitoring the penetration rate
The penetration rate may be indicative of the occurrence of
an aquifer.
• The rate at which a length of
the drill rod penetrates the
ground is timed to give the
penetration rate
• Water bearing sands have a
lower penetration rate than
non water bearing clays or
hard rocks like granite
• Weathered granite has lower
penetration rate than fresh
granite
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Step 5e: Selection of drilling fluid
• Drilling fluid removes
cuttings from the hole,
keeps the hole from
collapsing and lubricates
the bit
• The choice of fluid must
match the drilling method
– Rotary drilling: water +
additives (biodegradable
mud, barites
– Down the hole hammer: air
+ water+ foam

Examples are water, air, foam,
bentonite, biodegradable mud.
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Step 5f: Mud pits
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Step 5g: Monitoring drilling fluid viscosity
• In rotary drilling the viscosity
and temperature of the drilling
fluid may be indicative of an
aquifer. The supervisor should
ensure that the driller has a
Marsh funnel and on site
• In air drilling, the airlift yield
should be estimated
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Step 5h: Collecting drill samples
Drill samples are needed to know
• The formation being
penetrated
• Where the aquifer lies and
therefore where to set the
screen
• When to stop the drilling
• Samples should be collected at
specified intervals, described,
labelled and kept in sample
boxes or bags
• A strata log should be prepared
– descriptive or graphical
48

Step 5i: Describing rock sample - Crystalline rocks
The extent of weathering in crystalline rocks is described as grades of
weathering.
Grade
Description
Typical Characteristics
I
Fresh
Unchanged from original state
II
Slightly weathered Slight discolouration, slight weakening
III
Moderately
Considerable weakening, penetrative
weathered
discolouration
IV
Highly weathered
Large pieces can be broken by hand
Does not easily disaggregate (slake) when
dry sample immersed in water
V
Completely
Considerably weakened
weathered
Slakes
Original texture apparent
VI
Residual Soil
Soil derived by in situ weathering but 49

Step 5j: Describing drill samples – Sedimentary rocks
Sedimentary rock sample
description is based on
• The colour of the sample
• The texture
• The grain size and shape
• The material
• The rock type
e.g.
0 – 2 m dark grey hard CLAY
2 - 4 m grey brown coarse angular
grained loose SAND
4 – 6 m white medium to coarse
partially compacted SANDSTONE
6 – 10 white coarse partially
compacted SANDSTONE
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Step 5k: Final Borehole Depth
The final depth to terminate
drilling depends on
• Contract stipulation
• Depth of water
strikes/aquifers encountered
• Static water levels
• Estimated seasonal static
water level fluctuations
• Estimated yield from the
borehole
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Step 5l: Indicators of adequate yield and
depth
•

•

•

•

Crystalline rocks
Geophysical data give an
indication of depth to
bedrock
Water strikes during drilling
are obvious
The volume of water being
airlifted can be estimated
and if adequate for the
purpose drilling can stop
Static water level should be
measured to allow for
drawdown during pumping
and for seasonal fluctuation

Sedimentary rocks
• Water strikes are not obvious
• Final depth depends on predrilling hydrogeological
information
• Close monitoring of the entire
drilling process is required
• Mud viscosity, temperature
log, changes in colour
• Lithological variations –
gravels, sands
• Penetration rate log
• Changes in sound on the rig52

Quick Questions!

• Do you have any
questions or comments
on what you have heard
so far?
• What have you learned
that is new?
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Step 6. Borehole design and on site modification
Aim: To ensure that the finished borehole uses the aquifer efficiently,
gives a long working life with low operation & maintenance costs.
Supervisor’s responsibility : Instruct casing and screening depth;
ensure gravel pack and sanitary seal properly placed.

• Borehole design is based on the purpose of the borehole
and the geology
• It sets out the dimensions and materials required
• Two stages:
– Provisional borehole design for tendering purpose including bills
of quantities
– On-site modification based on the realities encountered.

• Every borehole design is unique
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Step 6a.Borehole design and on site modification
(contd.)
Borehole design parameters
• Depth: depends on the drilling record
• Type of aquifer: unconsolidated, consolidated or
crystalline
• Yield: borehole needs only drilled to a depth where the
required yield can be sustained without contamination
• Drilled hole diameter: large enough to accommodate
pump, casing, screen, gravel pack and sanitary seal
• Casing and screen: PVC or steel depending on depth of
the aquifer. The diameter depends on the pump size.
110mm diameter adequate for handpumps.
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Step 6b: Borehole Screens
• A borehole screen is a filtering
device that serves as the intake
portion of boreholes
• It is installed in the aquifer
horizon
• The screen permits water to
enter the borehole from the
aquifer, prevents sediments from
entering the borehole and serves
to support the aquifer material
• Increasing borehole diameter
does not have much impact on
water flow into the borehole, but
increasing the screen length
significantly increases the yield
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Step 6d: Borehole Screens

Geotextile wrapped screen
for fine sand formation

Stainless steel screen
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Step 6e: PVC casing and screen wall thickness/depth of
installation
Installation depth
(m)
50 -75

Outside x inside
diameter (mm)
110 x 103.4

Wall thickness
(mm)
3.3

75 - 100

110 x 101.6

4.2

200 – 300

113 x 96.6

8.2

50 -75

125 x 117.6

3.7

75 -100

125 x 115.4

4.8
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Step 6f: Installation of casing and screens
• The supervisor makes a
sketch of the proposed
assemblage of casing and
screen to fit in with strata
log and the depth interval
to be screened
• The casings and screens
should be laid out
according to the sketch
and measured individually,
totalled and checked that
they conform to the sketch
• The supervisor should take
a photograph of the layout
for the record

Casing and screen sketch

Borehole strata log

Alluvium silty clay
Clay
Course Sand
Medium White Sand

Clay

Casing

Course
White Sand
Clay

Screen
Sand Trap
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Casing & screen in 3m lengths

Step 6g: Borehole
Design 1
(unconsolidated
formation)
See RWSN Code of
Practice for
Cost Effective
Boreholes (Annex)
Available on:
http://www.ruralwater-supply.net/
en/resources/details/
128
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Step 6h: Borehole
design 2 (Consolidated
Formation)

See RWSN Code of Practice
for
Cost Effective Boreholes
(Annex)
Available on:
http://www.rural-watersupply.net/
en/resources/details/128
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Step 6i: Borehole
design 3
(Consolidated
Formation)
See RWSN Code of Practice
for
Cost Effective Boreholes
(Annex)
Available on:
http://www.rural-watersupply.net/
en/resources/details/128
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Step 6j: Installation of casing and screens
• Threads should be intact
• Both male and female threads should be properly
cleaned before they are joined
• Where non-threaded couplings are used, they
should be cleaned and joined together by the
solvent cement recommended by the manufacturer
• Joints should be tight
• Before the casing is lowered into the borehole, the
supervisor should ensure that the recommended
time for the cement to set and form a water tight
seal is observed
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Step 6k: Gravel pack
Gravel pack is installed in the
annular space:
• Formation stabiliser: coarse
sand/gravel installed in the hole
to prevent the caving of
formation material and damage
to the screen.
• Filter pack: installed around the
screen in fine grained
unconsolidated formations
where an appropriate screen
slot size cannot be found.
(Filter pack should be courser
than aquifer sand – see RWSN
(2012) Supervising Water Well
Drilling, pp 13)
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Step 6l: Gravel pack (contd.)
• The gravel should be sieved to ensure it is
of uniform size and bigger than the slot
size of the screen
• It should not contain mica, clay or laterite.
• Granite chippings should never be used as
gravel pack as they tend to be angular and
may contain mica or harmful material that
leach into the water.
• The material should be washed and
carefully introduced into the hole through
a tremie pipe to avoid bridging
• It should extend several meters above the
screened interval but stop at least 6m
below ground surface.
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Step 7: Borehole development and site completion
Aim: To prepare the borehole for use and install the pump and
ancillary headworks and structures
Supervisors’ responsibility: Ensure water is clean; properly disinfected;
pumping test carried out; water sample taken, ensure platform
installed
Borehole development means
cleaning the area of the aquifer
immediately around the screens
by either:
• Jetting
• Airlifting
• Surging
• Bailing
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Step 7a: Development by airlifting
Development should continue until the water coming from the
borehole is clean and sand free.
Samples of the water should be collected in a clear container and
checked to see that there are no sediments collecting at the bottom of
the container.
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Step 7b: Site Completion – Sanitary seal
Sanitary seal prevents contamination of the aquifer and
ensures that the users obtain safe, potable water.
• Install the gravel , backfill the
annulus with the cuttings or clay,
up to 6m below the ground
surface
• A sanitary seal is then placed in
the top 6m to prevent surface
flowing down the borehole
annulus into the aquifer
• The sanitary seal should be
cement slurry in the mixture of
25l of water to 50kg of neat
cement
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Step 7c: Site Completion – Pumping test
• Pumping test is used to determine the
likely success of the borehole in terms of
yield and drawdown
• It provides information on the properties of
the aquifer and on the borehole itself
• It is used to decide the rate of pumping and
the pump setting in the borehole
• A rough pumping test is usually undertaken
first to determine the rate for the actual
test.
• Samples of the water are taken during the
pump test

The driller measures the water levels,
discharge and time. The supervisor
ensures that the pumping test is
carried out as specified
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Step 7c: Site Completion – Pumping test
Two types of pumping test can be
conducted.
• Constant-discharge gives
information about the drawdown
resulting from a specific pumping
rate. For a handpump, a 3- to 6hour constant discharge test is
adequate
• Step-test is used to calculate the
well efficiency. Step tests are
rarely carried out on lowdischarge (e.g. handpump) wells.
• There will usually be at least four
steps, such as at 1/3, 2/3, 1 and
4/3 of the expected design
pumping rate of the well.
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Step 7d: Site Completion – Water Quality test
• Groundwater is often of good
quality, but sometimes it may
contain contaminants
• The contamination could be due to
minerals dissolved from the rocks
or due to biological contaminants.
• Water samples should be analysed
for physical and chemical and
biological parameters
The Supervisor ensures that the samples are taken by the
driller in a clean bottle of at least 1l volume.
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Step 7e: Site Completion – Borehole Disinfection
• The borehole should be disinfected after
construction to kill bacteria that might have entered
during construction
• For every 100 litres of water in the borehole a litre
of 0.2% chlorine solution is added i.e. a
concentration of 20 mg/l
• The borehole should not be pumped for at least 4
hours after if not longer
• Care must be taken when mixing and adding
chlorine to the borehole as it is poisonous when not
diluted
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Step 7f: Successful or abortive borehole?
The Supervisor decides whether a borehole should be
accepted or declared abortive. The success and suitability of
a borehole depends on:
• Depth to water level – max. 80 m for handpumps
• Yield – dry or too low
• Sand content in water sample - <10 ppm
• Turbidity < stipulated amount
• Borehole should be straight and vertical
• Chemical and bacteriological quality adequate for
human consumption
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Step 7g: Platform casting
The concrete platform prevents soil erosion
and surface water flowing into the borehole, it
holds the pump stand, drains away spilled
water. It is a clean place for water users to
stand upon.
The supervisor ensures that the platform is
built according to the specification and the
construction is good and durable.
Borehole number, date of completion, yield
embedded in the wet concrete.
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Step 8: Demobilisation
Aim: To leave the site clean, safe and ready for use
Supervisor’s responsibility: Ensure that the site is restored to its
former state
• All installation works completed by
the contractor
• All testing completed and
documentation and data handed
over to Supervisor
• All litter, liquid and solid waste
disposed of responsibly so as not to
cause nuisance
• Circulation pits filled in
• Equipment cleaned and packed away
• Unused materials taken away
• Public barrier taken down.
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Step 9: Complete documentation
Aim: To provide a clear documented record to help future operation,
maintenance and repairs and hand over the completed facility to
the Community
Supervisors responsibility: Ensure all stipulated reports are
completed and handover borehole to the community.

• Borehole completion
report is submitted
• Borehole handed over to
the community
• Defects liability period
initiated for monitoring
• Invoices and payment
settled
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9a. Data collection and management
All data must be submitted
in the agreed standard
format to the designated
authority
• Pre contract inspection
• Siting data and report
• Drilling logs
• Borehole construction
• Pumping test data
• Handing over forms
• Monitoring
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9b: Handing over
• The date for the handing
over is agreed with the
community by the client
• On the day the facility is
inspected, tested and
accepted by all the
parties
• The handing over form is
signed by representatives
of the community, client
and the supervisor
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9c. Post construction monitoring
• Establish post construction
support and monitoring
procedures
• This is often the
responsibility of local
governments
• But local governments lack
resources for monitoring
• Facilities should be
inspected at least twice a
year
• Report of functionality and
required remedies reported
to the appropriate authority
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Final word
• The supervisor needs to be
watchful at all times even
though drilling at times could
be monotonous and boring
• A two-way communication
between the driller and the
supervisor is essential for a
successful project
• Young drilling supervisors need
to be supported by senior
project personnel
• Occasional visits to the drill
sites by senior project
personnel will reinforce the
supervisor’s authority with the
driller
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Thank you!

http://skat-foundation.ch

foundation@skat.ch
81

