
MAY 1988

r7&}·· ';;Tf<,~J~!"~;l~~~·:'· ..·.·
fs,.Jl.:j'<..o7.~2.2.', «:' ..

A "WORKSHO.pi DESIGN

FOR V'JElL!MPROV'EMEN-r}

PROTECTINGOPEN'WEl.J£S

Prepared for
the Office of Health,

Bureau for Science and Technology,
U.S. Agency for International Development

WASH Activity No.1', 6

WASH TECHr~IC,Al REPORT NQ.34

1---.--~-------~
_.---.------"----,0----1

". \i~~+:'}\A\
<f7"'&1SAII.t\~'.·j"."r.l .:......> 8fl1W"':•• ·ll.lrI

.? .

.... J>,.>'C;Y' ..,
,.'..';;

, WATER ANn SANITATJON

['OR HEALTH PR~JECT

I
I Operated by
I. CDM amI i\s3ociates

I Sponsored by the US. Agency Iro
.'.'. Intun"lianal D,,,elo~men' I
~------- -1

,
, 1611 l\l, ,1<\'01 Sirf:~!t, Room 1.[V)2 'II Arlhl[;lon, VA 22209-2111 \ 'SA

T~I~pl1ilnl.': (70:3) 243·8200
f'elex No. WUI 64':-.52

CableAddrc~5 WASHAm



WASH TECHNICAL REPORT NO. 34

A V~RKSBOP DESIGN FOR VELL IMPROVEMENT:

PROTECTING OPEN YELLS

Prepared for the Office of Health,
Bureau for Science and 1echnology

U.S. Agency for International Development
under WASH Activity No. 116

by

Maria Nagorski
and

Charles Pineo

Revised by

Scott Loomis
and

Oscar Larrea

May 1988

water an~ Sanitation for Health project
Contract No. 594 ' -c-OO-4085-00, Proj~ct No. 936-5942

is sponsored by the Office of H$alth, 8ureau for Science and Technology
U.S. Agency for lnternation.l Development

Wash~n9ton, DC 20523



TABLE OF CONTENTS

Page

A~kNOWLEDGMENTS ................................. l/I •••••••••••••••••• v

INTRODUCTION TO THE TRAINING GUIDE •...........•......••.....•.••• 1

PREPARATION FOR THE WORKSHOP ••............•..•...........•....... 9

LIST OF MATERIALS AND ~QUIPMENT •.....•.........•....•.........••• 13

SESSION

1 INTRODUCTION TO THE WORKSHOP ••••••••••••••••••••• 00 ••••••••••• * ••• 15

Handout 1-1: Workshop Goals 21
Handout 1-2: Workshop Schedule ............•....... ..•.........•• 23

INTRODUCTION TO WELL IMPROVEMENT ..............................•..2

Handout 2-1:
Handout 2-2:
Handout 2-3:

Rxisting and Improved Wells .
Types of Well Improvements ..•.............•........
Self-Assessment Inventory .

25

31
33
35

3 PROJECT CYCLE AND PLANNING ......................•...••........... 41

Handout 3-1: The Project Cycle ..............•.•......... 47

4 COMMUNITY WELL ASSESSMENT I •••••••••• 49

Har,dout 4-1:
Handout 4-2:
Handout 4-3:

Handout 4-4:

Overall Assessment of Community Wells .
Technical Assessment of Well Conditions ~

Methods for Determining Water Depth and
Well Yields " , .
Guidelines for Selecting Wells to Improve .

57
59

63
65

5

6

DECISION-MAKING AND COMMUNITY INVOLVEMENT .

PREPARATION FOR FIELDWORK .

67

73

Handollt 6-1:
Handout 6-2:
Handout 6-3:

Protection of Open Wells .
List of Tools and Materials Needed , ..
Glossary of Terms Used in Construction .

- i -.

79
81
83



TABLE OF CONTENTS

SESSION

7 EXCAVATING FOR THE }<"OUNDATION .................................... " ..
Page

85

BUILDING A CONCRETE BLOCK FOUNDATION .........................•...8

Hcmdou t 7-1:
Handout 7-2:

Determ~ning the Diameter of the Foundation Circle ..
Locating the VeIl Center and the Foundation Ledge;
Excavating the Ledge .

91

93

97

Handout 8-1: Placement of Concrete Block Foundation 103

9 MIXING AND POURING CONCRETE BLOCKS 107

Handout 9-1:
Handout 9-2:
Handout 9-3:
Handout 9-4:

Concrete Primer .. It ••••••••••• " ...... ~ •••••••••••••••

Making Concrete and Mortar Mix~s ..........•.....•..
Building Concrete Block Forms and a ~easuring Box ..
Mixing and Pouring ~oncrete Blo~ks ....•..•...•.•.•.

113
117
119
125

10 APRON AND HEADWALL DESIGNS .......................•.........••.•.• 127

Handout 10-1: Water Lifting Devices .....••....••••.•...•....•...• 133

11 PREPARATION FOR APRON POUR .......... ~ . 135

Handout 11-1: Construction Steps--Preparation for Apron Pour ...•. 141

12 MIXING AND POURING THE APRON 147

Handout 12-1: Construction Steps for Apron Pour 153

13 USER EDUCATION ..................................•.•..........•... 159

Handout 13-1: User Education Topics .............. ~ . 165

14 COST ESTIMATING AND PLANNING 167

TRAINER NOTES: ESTIMATING FOR CONSTRUCTION , ...•.............. 173

Handout 14-1: Resources Checklist ..............................•. 179

- ii -



TABLE OF CONTENTS

SESSION

15 HEADWALL CONSTRUCTION AND DRAINAGE DITCH ..........................
Page

i83

Handout 15-1: Steps in Headvall Construction 189
Handout 15-2: Drainage Ditch Construction ., 193

16 PROJECT COMPLETION •••••••••••• co ••• '" •••••••••• , ••••••••••••••••••• 197

Handout 16-1: Well Clean-Up and DisinfectJon Steps 205
Handout 16-2: Water for the World: Disinfecting Wells 207

17 EVALUATING THE WELL IMPROVEMENT PROJECT .......................•.. 213

Handout 17-1: Project Evaluation Checklist 219

18 FIELDWORK REVIEV ~ . l. • • • • • • • • • • • • • • • 221

Handout 18-1: Project Learning Worksheet .....•................... 227

19 BACK-HOME PLANNING ..................•.................•...•...•.. 229

Handout 19-1: My Work Plans 235

20 WORKSHOP EVALUATION AND CLOSURE ..............................•... 237

Handout 20-1: Well Improvement Workshop Evaluation Form 241

- iii -



ACKNOVLEDGHENTS

Many people contributed to the development of this training guide. Maria
Nagorski and Chuck Pineo wrote the first draft. Scott Loomis and Oscar Larrea
pilot tested the training guide in Honduras. Special thanks go to the Peace
Corp~, which collaborated vith WASH to plot test the training guide in
Honduras. In particular: Jaime Henriquez, of the Office of Training and
Program Support in Peace Corps/Washington, and GUy Branch, Associ ate Peace
Corps Director in Honduras, were instrumental in arranging and carrying out
the pHot.

Based on the pilot test, Oscar Larrea and Scott Loomis made substantial
revisions. Fred Rosensweig, in addition to overall management of the
activity, review~d the final draft and made the final revisions. Ellis Turner
provided technical oversight of the document and made many useful suggestions.

Fo~ editing the training guide, several people deserve thanks. Diane
Bendahmane did a first-rate job in editing the first dLaft. Ken Litt did all
the graphi cs for the training guide, including the drawing on the cover.
Finally, Betsy Andrews had overall responsibility for coordinating the editing
and production.

- v -



INTRODUCTION TO THE TRAINING GUIDE

Needs Addressed by the Trainin~

The purpose of the training workshop outlined in this guide is to provide
participants with the skills and knowledge needed for assisting rural
communities to organize an:) imple.lent well improvement project:-;. The overall
focus is on makj.ng shallow open wells mora sani tary by making above ground
improvements through constructing a headwall and an apron. The workshop does
not deal with increasing the yield ot the well or with installing a handpump.
This guide is intended to be used by the trainer(s) who will conduct the
workshop. It is not a guide for the participants, although it contains
rna terials which will be handed out to theine

The workshop i& intended for participants who work in rural areas with local
communities who want to improve the sanitary conditions of their water supply.
I t is designed for individuals lacking the technical skills or knowledge
need2d to plan and cons true t well impro'/ement proj ec ts, or for those who
desire to practice, review, and refine their present level of knowledga and
skill. At the end of the workshop participants should be able to implement
successful village-b~sed well improvement project~.

This training workshop is appropriate for project promoters, health workers,
rural development specialists, and others involved in the promotion of
improved water ~upply. They may be ministry staff members, extension workers,
Peace Corps volunteers, or any individuals responsible for and interested in
working to improve the quality of the community water supply.

9~erall Workshop Goals

During the workshop a balance is struck between the technical skills needed to
improve a well site and the community development skills needed to mobilize
communities to assume responsibility for their water improvement project. In
the workshop, participants will be involved in the planning and implementing
of a well improvement project in the local community. They will participate in
all phases of this project. At thp same time, they will be learning effective
methods of involving communities in planning and implementing well improvement
projec ts.

At the end of the workshop, participants will be able to:

1. Explain the benefits of improving wells.

2. Work with Village leaders and groups to initiate, implement, and
follow through with a sanitary improvement project for dug
wells.
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3. Assist villages to ass~ss the need for improving well conditions
and identify the major categories of improvements.

4. Fabricate and make use of concrete blocks.

5. Mix and pour concrete with appropriate reinforcement.

6. Design and construct a headwall.

7. Design and construct a sloped apron with adequate backfill and
an appropriate structure for draining water.

8. Develop user education strategies demonstrating clean water
storage and handling techniques and well maintenance and usage.

9. Estimate and plan the type, quantity, and basic costs of
material and labor needed for a proposed project.

10. Describe the importance of a continuing well maintenance
program.

11. Recognize construction problems in existing wells and determine
if a structure should be repaired or replaced.

Trainers

This training guide has been designed to be used by trainers who have
expertise in open wells and skills in training adults. For a group of 11 or
more participants, a team of two trainers will be neederl.

At least one of the two must have experience in constructing and improving
wells, and at least one must have prior training experience, having
participated in training-of-trainers workshops and conducted previous
workshops using adult learning techniques. This trainer must be skilled in
facilitating groups, have experience in development work at the village level,
and feel comfortable with technical material.

One trainer can handle a participant group of ten or fewer. This trainer,
however, would need both the training and technical skills described above.
All trainers who use this guide must be oriented toward practical hands-on
training and familiar with well improvement, since much of the training will
involve actual work with wells.

~oach to Training

The program for the workshop is based on the belief that the knowledge and
skills required by those planning and implementing well improvement projects
involve both:

• technical areas, including situ selection, building a foundation
apron, headwall construction, maintenance, and repair and
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• communi~evelopment skills, including facilitating village
mobilizatl~~ and decisi0n-making, problem-solving, user
education, planning, and strategy development.

The program is organized around the sequence of activities required to
complete a well improvement proj ec t. The ac tivi ties and their sequence are
called the "project cycle" (see Session 3).

The program is based on the belief that people can learn best how to implement
improvement projects from both classroom theory and discussion and "hands-on"
application of this theory in an actual work setting. Trainees spend time in
workshop sessions learning how to improve a well and at the project site where
they actually perform the construction work. In this ,,,ay, the community and
its improvement project become an integral part of tht training.

Since this course requires participants actually to work on a project (with a
good deal of access to the trainers throughout the course), the number of
participants should be small. The maximum number of participants suggested is
24. More than 24 participants can limit the effectiveness of the workshop.

The training staff should include one or two trainers (depending on the size
of the group), a workshop coordinator, a proj ect or site supervisor, and a
labor force of an appropriate size. The trainers conduct the training
sessions; thl2 workshop or si tQ coordinator arranges for the procurement of
materials and labor, for the transportation and housing of participants, and
for other logistical support; the project supervisor (often a mason) oversees
the construction and supervises the village labor force; and the village work
force prepares the site and supplements the labor of the workshop
participants.

Organization of the Training Guide

This course is divided into 20 training sessions. Each session covers a
specific topic. A training session may be as short as two hours or as long as
eight hours. A session generally requires a half or full day, depending on the
nature of the topIc. The lengths given for each session and in the workshop
schedule do not include breaks or lunch.

Trainer Guidelines

A synopsis of each session's steps, procedures, time, handouts/materials, and
suggested flipcharts is contained in chart form at the beginning of each
session. Trainer guidelines are written for each training session. These are
intended to provide the training staff with detailed instructions on how to
deliver the session. Specifically these guidelines include:

• session objectives,

• an overview of the session--what is contained in the
session and why it is important,
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• detailed instructions f0r conducting the training
activities included in the session (i.e. 7 lecturettes
for theory, group discussions, role plays, field
activities, etc.),

• a schedule showing how long each part of the session
should take,

• a list of materials needed for conducting the session,
and

• reference and background handouts for distribution to
participants.

While the guidelines provide step-by-step instructions for the training staff,
it is assumed, however, that the training staff has the technical expertise as
well as the training skills necessary for conducting participatory, interac
tive workshops. Note that all training sessions begin with an overview of the
objectives and activities of the session, and all close with a look back at
the objectives to see if they have been achiev~d and a look ahead to the next
session.

Materials for Participants

The materials to be distributed to participants are located at the end of the
guidelines for each session; they have also been regrouped at the end of the
guide in the section entitled ParticipaHt Reference Packet (Handouts). Thus,
trainers can remove all the handouts for duplicating purposes without
disturbing the individual guidelines.

Participants should be provided with a notebook in which to keep their
materials. The notebcok should have at least five dividers, one labeled for
each phase of the project cycle. The participants can put the appropriate
materials, along with their own notes, in the proper section of the notebook,
and it will then serve as their "handbook" Ror well improvement projects.

The trainer can choose to distribute the materials in one of two ways. One
method is to distribute the handouts at the time they are covered in the
training session. Alternatively the training [,taff can assemble all the
handouts and put them into the participants' notebooks prior to the workshop.
Thus, on the first day, the notebooks already containing handouts for the
entire course are distributed to the participants. Both methods work
effectively, and the training staff should choose the preferred method.

Wurkshop Content and Methodologl

Assumptions and Beliefs

This training program and the methodologies it uses are based on the following
assumptions and beliefs:
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• A successful well improvement project is one that is
village-based, managed effec ti vely over time by the
village itself with minimum dependence on outside
expert iSB, and results in the use of safer wa ter by
the majority of the village population.

• Successful projects require technical skill, skill in
community work, and skill in ~roject management.

• Necessary knowledge and skills can bes t be acquired
through a balance of technical theory and prac tical
"hands-on" application.

• Adults learn best when they are actively involved in
the learning process--doing things, discussing,
analyzing, experimenting--rather than passively
listening to lectures or observing trainer-centered
act~vities.

• Yorkshop participants learn from each other as well as
from the trainers and therefore the learning process
should include small groups of par-ticipants working
together.

Yell Improvement Construction Project

The construction project has two purposes: 1) to provide a laboratory for
learning which simulates the situations that participants will actually face
in implementing well improvement projects and 2) to improve a village well and
leave a more sanitary water source for the community.

In order to accomplish the above purposes, the project and the ~I'orkshop are
in terdependen t:

• Participants actually work on the project.

• Project activities are plannE!d so that they fit into
the course schedule.

• Mos t workshop topics are scheduled to fi t in to the
natural sequence of project completion (with the
exception of some construction sessions which occur
out of sequence to allow Urne for the concrete to
cure). Many sessions begin in the classroom, move to
the field, and are completed back in the classroom.

• The training staff is responsible for conducting the
t raining program and for l;msudng the comple t ion of
the proj ec t .
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• A labor force is available to supplement the
participants' labor.

Common Yorkshop Methods

Since this course is designed on the principles of adult learning and
experien tial learning methodologies, some of the common training techniques
are:

lecturettes (short trainer presentations)

demonstrations

large group discussions·

small group tasks

Construction Teams

The participants will be divided into two construction teams. Each team w~ll

impt'ove one well by constructing a headwall, a slop~r\ apron, and a drainage
ditch and by instalUng a water-lifting device. It is recommended that the
teams be formed with a good balance of construction skills and experience. To
ensure that the wells are completed, work crews and local si te supervisurs
need to be arranged before the workshop. Local laborers need to complete
tasks which teams do not have time to complete or tasks which no longer
provide a learning (Ipportuni ty for the participan ts. Tasks for unskilled
laborers also include transporting construction materials before and during
the workshop.

Planning for the Training Yorksh~

Conduc t ing an ll-day training workshop, implemen t ing an ac tual well
improvement p~oject, and coordinating them effectively for maximum learning is
no smull task. Obvio'.Jsly, the planning and preparation for this event will
~'ave to be gi ven a ,~oori deal of a t ten t ion. Planning and prepara t ion can be
divided into eight categories:

• Selecting the appropriate village in which to have the
training program.

• Working wi th the village to obtain participation and
assistance.

• Adapting session sequences to participant job roles
and functions.

• Selecting tpo well siles for the trEining project.
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• Adapting the content of the technical sessions to the
local wells.

• Preparing for the construction activitie8.

• Selecting and preparing the workshop facilities.

• Preparing the staff to deliver the training program.

Selecting the Village

The village in which the training program is conducted must be chosen
carefully. The following are some points to consider in making this choice:

e The availability of fOllr to six wells, at leas t two of
which need significant improvements.

• Village interest.

• Ease of access to the village.

8 Availability of workshop facilities close to wells.

~ Living accommodations for participants.

• Labor force available to work on construction project.

Preparing the Staff to Conduct Training Program

For a training program of this complexity to be conducted effectively and run
smoothly, the training s taft mus t work together as a team. A vital part of
teamwork is having time together before the workshop to plan and coordinate
how the trainillg activities will be carried out. These planning activities
should take several days and should involve

• a concerted effort to build a good working team,

• a discussion of how the training program will be
conducted so that all training staff understand,

• decisions about what each trainer will do,

• preparation for conducting workshop sessions,

• advance preparation for participant fieldwork (at the
site and in the community), and

• planning the timing for classroom exercises and
fieldlJork.
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PREPARATION FOR THE VORKSHOP

This workshop requires careful planning and many arrangements which must be
made prior to the start of the training. The following table lists the key
preparatory steps and the way they should be sequenced.

Recruit and select participants.

Identify/hire training staff (trainers, workshop
coordinators, and site supervisor).

IdentifJ learning needs, roles, and experience
of the participants.

Select an appropriate village or community for
the fieldwork.

Locate an adjacent training site.

Determine the basic workshop design and well
improvements to be constructed.

Identify the quantity and type of construction materials
needed.

Work with the village to obtain its cooperation
and appropriate participation.

Survey water and sanitation conditions and choose the
con~truction sites.

Arrange for participant and staff lodging and meals.

Arrange all necessary transportation.

Obtain all needed construction materials and tools.

Arrange for storage of supplies.

Decide how many laborers are needed and arrange to
hire them.

Arrange for building or procuring the requisite
number (240) of concrete blocks.

Prepare workshop materials and handouts.
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Time Completed
Before Wor-kshop

2 months

2 months

2 months

2 months

2 months

1 month

:i month

1 month

1 month

1-2 months

1 mGnth

1 month

1 month

1 month

1 month

1 month



Contact and work with village leader and groups
affected by the construction project.

Schedule sequence of constructio'l ,,-'ork with labor crew.

Fabri~ate concrete hlocks and prepare the construction site.

Complete final preparations and train the staff at the
training site.

Begin training

1 month

2 weeks

1 week

1 week

Preparation for. Construction - .. Select.!..!~lLthe_ Wells

Two wells need to be selected for construction purposes. They must meet the
following specifications:

• measure 1.5 meters in diameter,

fI be located in stable soil,

• have walls which are not in danger of caving in,

• be open and shallow with no improvements,

0 be in use in a village or community all year long, and

II not have a history of drying up.

Preparation for Construction

Trainers need to review each of the construction sessions to determine if all
the information is correct and appropriat~ for the well improvement project
selected for this workshop. In particular, attention needs to be paid to the
team instru~tions, construction sketches, calculations, measurements, and
materials needed. Modifications in these will probably need to be made to
reflect local conditions, available materials, and resources. A list of
materials and equipment required to improve two wells is included at' the end
of this section.

In advance] the trainers need to:

• get permission tQ work on the selected well from
appropriate authorities and well users,

• obtain all needed materials, equipment, and tools,

~ arrange for an a~propriate work force, and

• make arrangemen ts for a 8afe and convenien t storage
space for materials, supplies, and tools.
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Specific preparatol.'Y construction work to be completed before the workshop
includes:

• Rough grading of the ground surface aroun~l, the open
well. All bushes, grass, stones, and debris need to be
cleared away from the well area. Holes need to be
filled in and high spots evened out to leave a
relatively smooth, even surface at least three meters
around the well.

• All lumber needs to be pre-cut to the appropriate
dimensions (see materials list).

• Concrete blcck forms need to be constructed in
sufficient quantity to make approximately 240 concrete
blocks prior to the workshop.

• Three hundred and fifty concrete blocks must be
fabricated for use in the workshop.

- 11 ,-



LIST OF MATERIALS AND EQUIPMENT
(to improve two 1.5 meter diameter wells)

Materials Unit Quanti~

Cement sack 28
Sand cubic meter 12
Gravel cubic meter 21
Rebar 10 mm bars of 6 m each 7
Rebar 3 mm bars of 6 m each 7
Tie wire meter 16
Nails 5 em kg 1
Nails 2.5 cm kg 1
HTH Hypochloride (approx. 70% chlorine) kg 1
Concrete blocks 15 em x 20 em x 40 em each 240

Lumber

For two concrete blo~k forms:

2 em x 29 em x 54 em each 2
2 em x 5 em x 34 em each 8
2 em x 5 em x '.4 em each 4
2 em x 5 em x 54 em each 4
2 em x 15 em x 44 em each 4
2 em x 15 em x 20 em each 4
2 em x 5 em x 5 cm each 8

For two measuring boxe~ (one cubic feot each) :

2 em x 30 em x 30 em each 4
') em x 34 em x 30 cm each 4
2 em x 34 em x 34 cm eaeh 2
2 em x 10 em x 84 em each 4

For screeds:

5 em x 5 em x 60 em (leveling stakes) eaeh 16
2.5 em x 5 em x 30 em (boards) each 2
2.5 em x 10 em x 270 cm (boards) each 4
2.5 em x 5 em x 50 em (measuring sticks) eaeh 8
2.5 em x 5 em x 13 em (measuring sticks) each 4

5 em x 5 em x 75 em (stakes) eaeh 16
2.5 em x 5 ern x 150 em (support piee~s) each 24

5 em x 10 em x 150 em (sereeds) each 12
5 em x 10 em x 200 em (sticks) each 4

2.5 em x 7.5 em x 14 em (pieces) each 8
2.5 em x 15 em x 30 em (pieees eaeh 8
2.5 em x 5 cm x 15 cm (pieees) each 8

5 em x 10 em x 250 cm (straight edge) eaeh 2
2.5 em x 5 em x 100 em (stakes) eaeh 10
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Materials

For two water lifting devices

According to method selected

Equipment

Plumb bobs with string
Trowels
Wheelbarrovs
Buckets
Rope
Measuring tape (5 meters)
Axes
Carpenter levels (1 meter long)
Hammers
Crowbars
Barcutters (for rebar)
Tie wire cutters
Pliers
Hacksaws
Flat blade shovels
Round blade shovels
Paint brushes (for used engine oil)
Rakes

Unit

each
each
each
each
40-m
each
each
each
each
each
each
each
each
each
each
each
eac~l

each

Quantity

2
6
4
6
1
4
4
4
4
2
2
4
4
2
8
6
4
4

Equipment necessary for two water-lifting devices (according to method
selected)
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GUIDE TO SESSION 1: INTRODUCTION TO THE VORKSHOP

Total Time: 2 hours, 15 minutes

SUBJECT I PROCEDURE TIME HANDOUTS/MATERIALS FLIPCHART REQUIRED

Velcome and Trainer presentation 15 minutes
Introduction.
Overview· Trainer presentation 5 minutes

Getting Acquainted Pair interviews 30 minutes Task instructions

Vorkshop Expectations Small groups I 40 minutes Group's expectations

Vorkshop Goals Group exercise 20 minutes Handout 1-1: Vorkshop Goals Vorkshop goals

15 minutes IHandout 1-2, VorkshopSchedule and Trainer presentation Vorkshop schedule
Methodology Schedule

Vorkshop Procedures Trainer presentation 5 minutes

Closure Trainer presentation 5 minutes

,



SESSION 1: Introduction to the Vorkshop

Total Time: 2 hours 15 minutes

OBJECTIVES

By the end of this session, the participants will

• be acquainted with one another and with the training
staff and

• be able to describe the workshop goals and schedule.

OVERVIEV

This introductory session is designed to help participants get to know each
other and to describe the workshop so that they understand what it will offer
them. In this session participants identify their own learning goals and
expectations and compare them to the goals and schedule of the workshop.
Throughout the session, participants have opportuni ties to work wi th each
other and begin to form a learning community.

PROC;EDURES

L Welcome and Introductions Time: 15 minutes

Introduce yourself and welcome the participents. Explain who is
sponsoring this workshop and introduce representatives of the sponsoring
agency, if any are present.

2. Overvi~w of Objectives and Activities Time: 5 minutes

Share session objectives and provide an overview of this session.

3. Getting Acquainted - Pair Intervi~w~ Time: 30 minutes

Explain that the next activity is designed to help the participants
get to know one another. Write the following instructions for the
activity on a flipchart.

• For the next t:en minu tes, choose a partner and talk
with hIm/her and find out his/her name, place of
employment, and job.

• Be prepared to offer the same information about
your.self.

After ten minutes, tell the participants to choose another partner
and discuss this topic. Vhat I would like to be doing in my work
that is different from what I am doing now.
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After approximately ten minutes tell the participants to choose
still another partner and discuss this new topic: My most rewarding
ekperience working with a village community.

4. Workshop Expectations - Small Groups Time: 40 minutes

Give the participants five minutes to respond individually to the
following ques tion: What do you hope to learn or do during this
workshop?

Then ask them to divide into four groups. Give
following task to perform in 30 minutes.

the groups the

• Discuss what each member of your group hopes to learn
or do during this workshop, 1. e., l.0ur expec ta t ions
for the workshop.

• Choose the two or three most important expectations of
the group.

• Choose one person to wri te your group's expec ta t ions
on flipchart paper.

5. Workshop Goals and Participant Expectations - Group
Exercise

Time: 20 minutes

Each participant will have his or her own expectations of what the
workshop will be like and what will be learned from it. The lists of
participants' expectations give the training staff an opportunity to
learn what the participants want. This exercise will then clarify which
expectations can and cannot be satisfied by this particular workshop.

A. Post the lists of expectations in the front of the room. Ask
groups to clarify as needed.

B. Tell the participants that they will look at the workshop goals
and see how close they "orne to rna tching what they said they
wanted to learn.

C. Post and share workshop goals. Pass out Handout 1-1: worksho..£
Goals. Explain that the primary purpose of: this-workshop is to
develop the skills and knowledge needed to assist rural
communities to improve the sanitary conditions of the open dug
wells in use in their areas. Be sure that the participants
understand that it is beyond the scope of this workshop to teach
the skills needed to increase the yield of these wells or to
protect them more fully by installing handpumps.

Explain that the workshop will focus on incremental improvements
which wi 11 make the wells more sani tary and thus reduce the
incidence of disease caused by contaminated water. The focus is
on above-ground (surface) improvelllen ts to the wells to protec t
the well water.
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D. Compare the workshop goals with the expectations of the partici
pants. Look at each item on the participants' lists and match it
to the workshop goals. This will help to further clarify the
goals.

E. Note any expectations on the participants' lists that are not
covered in the workshop goals and make it clear that these wIII
not be covered. Most of the participants will understand and be
cooperative if they know what to expect. If several participants
need to learn about something not covered in this workshop,
perhaps an informal discussion group can be arranged or some
other way to address the topic can be found.

6. Schedule and Methodology Time: 15 minutes

Pass out Handout 1-·2: Workshop Schedule. It is important also to have the
schedule written on flipchart paper and posted on the wall for use
throughout the course.

Go over the schedule and explain how the training activities are arranged
to meet the workshop goals.

Explain the kinds of activities that will take place each day. Make sure
it is clear that the participants are at a workshop -- not a traditional
course. They are going to learn by doing. The methodologies used will be
field experience, group and individual problem solving, discussions,
demonstrations, and hands-on activities.

7. Workshop Procedur~s and Norms Time: 5 minutes

Since the group Hill be working together for two weeks, it is important
to discuss carefully how everyone will work together and what trainers
and participants expect of each other. Have a list prepared of the
expectations that the training staff has of the group. These should
include:

• Everyone is expected to be responsible for his/her own
learning.

• Everyone is expected to participate fully in all
sessions.

• All sessions will start on time.

~ Clothes should be comfortable and appropriate
especially for fieldwork.

• Everyone is expected to partic:ipate in the physical
work in the hands-on sessions.

Add to the list any other norms that the training staff feels are
appropriate. Also, ask if ti1e group has any norms they would like to add.
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8. Closure: Review this Session and Link to the Next Time: 5 minutes

KA'l'ERIALS

Handout 1-1: Vorkshop Goals
Handout 1-2: Vorkshop Schedule
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Handout 1-1

\10RKSIIOP GOALS

At the end of the workshop, participants will be able to:

1. Explain the benefits of improving wells.

2. Work with village leaders and groups to initiate, implement, and
follow through with a sanitary improvement project for dug
wells.

3. Assist villages to assess the need for improving well conditions
and identify the major categories of improvements.

4. Fabricate and make use of concrete blocks.

5. Mix and pour concrete with appropriate reinforcement.

6. Design and construct a headwall.

7. Design and construct a sloped apron with adequate backfill and
an appropriate structure for draining water.

O. Develop user education strategies demonstrating clean water
storage and handling techniques and well maintenance and usage.

9. Estimate and plan the type, quantity, and basic costs of
material and labor needed for a proposed project.

10. D~scribe the importance of a continuing well maintenance
program.

11. Recognize construction problems in existing wells and determine
if a structure should be repaired or replaced.
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WOlUtSHOP SCHEDULE

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
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GUIDE TO SESSION 2: INTRODUCTION TO YELL IMPROVEMENT

Total Time: 1 hour 45 minutes

L

SUBJECT PROCEDURE TIME HANDOUTS/MATERIALS FLIPCHART REQUIRED

Session Overview Trainer presentation 5 minutes

Sanitary Improvements I Discussion 15 minutes

~ell-Improvement Trainer presentation 15 minutes
Project

Types of Improvements Lecturette 20 minutes Handout 2-1: Improved and
Existing ~ells

I
Handout 2-2: Types of VeIl

Improvements

I Introduction to the Trainer presentation 10 minutes Steps in construction
Construction Project prOCE"3S

Self-Assessment Trainee inventory 30 minutes Handout 2-3: Self.-Assess-

I
ment Inventory

Closure Trainer presentation 10 minutes

I



SESSION 2: Introduction to VeIl Improvement

Total Time: 1 hour 45 minutes

OBJECTIVES

By the end of this session, the participants will be able to

• discuss the importance of improving shallow open
wells,

• identify the types of improvements app=opriate for
open hand-dug wells, and

• assess their own skills and learning needs.

OVERVIEV

This session is designed to introduce the topic of improving shallow open
wells. The participants discuss the importance of improving poorly protected
wells and identify the types of improvements that will be covered in the
workshop. The session concludes with a self-assessment of the skills needed
to improve a well.

PROCEDURES

1. Session Overview Time: 5 minutes

Share the session objectives and provide an overview of the session.

2. Sanitary Improvements - Discussion

Lead in to an overview of the main focus of
participants brainstorm a list of reasons
conditions around open dug wells.

Time: 15 minutes

this workshop by having
for improving sanitary

Discuss briefly the importance of improving the quality (cleanliness) of
the w~ter and the health hazards of poorly protected open wells.

State that open wells will never be completely sanitary. In order to be
more fully sanitary, wells need to be sealed and cove~ed with a handpump.
However, significant improvements in sanitary conditions can be achieved
through more limi ted types of improvemen ts, like the ones presen ted in
this workshop.

3. Well-Improvement Projects Time: 15 minutes

Define well improvement as any action(s) that will make a well more
sani tary and/or increase the y~eld of the wel~lthough this workshop
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concerns only improving the sanita:y aspects, other types of improvements
to increase yield will be discussed briefly.

Explain thi'lt the purpose of this activi ty is to identify the range of
improvements which can be made to open wells and the potential benefits
of such improvements.

Ask the participants how many have been involved in some type of well
improvement activities in the past. Then, ask three or four participant8
who have been involved in improving open dug wells to describe these to
the rest of the group. Get their answers to these questions:

• What typa of improvements were made and why?

• What were the problems and successes of the projects?

Types of Improvements - Lecturette Time: 20 minutes

Building on the examples provided by the participants in Step 3, provide
an overview of the common types of improvements which can be made to open
dug wells. Point out that these can range from simple clean-up and
disinfection tasks to complex construction such as building a circular
headwall and apron. Distribute Handout 2-1: 1m roved and Existin Wells
and refer to it during your lecturette. Use Han Ollt 2-2: Ty~es 0 Vel
Improvements as the basis for the lecturette. Distribute Han out 2-2 at
the end of the lecturette.

5. Introduction to th~ Construction Project Time: 10 minutes

Ask for que~tions and clarify points as necessary from the lecturette.

Explain that in this workshop the participants will complete a
construction project to make four major improvements on an existing well.
Write the following steps in the construction project on a flipchart and
explain them to the group:

• Excavate and place a concrete block foundation around
the well to support the apron and headwall.

• Construct a concrete aprOIl which will be set on the
foundation.

• Build a headwall of concrete blocks.

• Dig a suitable drainage ditch.

6. Self-Assessment Time: 30 minutes

Distribute Handout 2-3: Self-Assessment Inventory and explain that it is
based on a comprehensive inventory of all major tasks required for the
well improvement project. Tell the participants that this inventory was
used to develop the goals and schedule for the training workshop. The
instrument is intended to help participants find out how skilled they are
in the various tasks and to identify skill areas which need improvement.
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Participants will have a chance to fill out the form and discuss it with
a partner. The discussion provides another opportuni ty to learn more
about another workshop participant.

Ask the participants to take 15 minutes to fill out the inventory. Vhen
all the inventories have been completed, ask the participants to pair off
and take an0ther 15 minutes to discuss the following subjects:

• their stre~gths and weaknesses and

• areas in which they hope to imp~ove during the
workshop.

7. Closure: Review this Session and Link to the Next Time: 10 minutes

Ask for comments on what the participants learned from this last
exercise. See if there are C0;:',mon themes or new learning needs anyone
wants to share with other participants.

Discuss how the participants can rely on ea~h other and on trainers to
monitor their progress during the worksh09. Make it clear that you are
available for consultation and assistance at appropriate free times.

MATERIALS

Handout 2-1: Existing and Improved VeIls
Handout 2-2: Types of Well Improvements
Handout 2-3: Self-Assessment Inventory
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HANDOUT 2-1
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Handout 2-2, p. 1

TYPES OF YELL IMPROVEMENTS

Dee ening or Widenin a Well - The purpose of deepening or widening a well is
to increase the yiel of t e well by increasing the water supply. Bo th of
these improvements are technically di fficult and require extensive safety
precautions as they include working inside of the well.

Construction of a Concrete Headwall - The purpose of a headwall is to prevent
dirt and debris from falling into the well and to keep animals and people away
from the well water. A headwall also makes it more convenient to draw water
from the well.

Construction of a Drainage Channel - The purpose of a (rainage channel is to
divert spilled and contaminated water away from the "'tlll. It also prevents
dirty water from seeping back into the well.

Construction of an Apron around the Well - The purpose of an apron is to help
drain spilled water away from the well, keep the surface area around the well
clean, and preven t can tamina ted surface water from en tering the well. The
apron is sloped to drain water away from a well.

Bui ld, Move, or 1m rove Dra da e or a Soakaway Pi t - A drainage pi t is
prefera Ie to a soa away pit. A drainage P1t siphons dirty water away from the
well. If it is not feasible to construct a drainage pit, a soakaway pit can be
used to soak up the spilled water. It is preferable to drain water to a field
some distance from the well.

Upgrade, Replace, or Install Linin for a Well - The purpose of lining a well
is to prevent groun water from seeping Into it. Replacing or installing lining
requires working inside the well and therefore appropriate safety precautions
must be taken. It is usually unnecessary to line a well if it is in rock or
solid ground.

Sani tary Seal of the Apron to the Headwall - The sani tary seal preven ts
spilled water from draining back into the well through the ground.

Installation or Improvement of a Water Lifting Device - A water l~fting device
facili tates drawing water, protects the headwall and rope from damage, and
provides a way to draw water that is more sanitary than the use of individual
devices.

Handhump - The purpose of a hand pump is to cover and seal the well completely
so t e water cannot be contaminated by any outside sources. When a hand pump is
installed properly, water can be withdrawn only by using the handpump.

Disinfection of a Well - The purpose of ,,,ell disinfection is to purify and
clean the well water periodically. It ~hould be done as part of the on-going
maintenance of the well and after any type of construction work or
improvements are completed.
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Handout 2-2, p. 2

Develop a Main tenance and Upkeep Schedule - The apron, headwall, and area
around the well should be kept clean. This requires removing debris, keeping
the area around the well free of standing water, and preventing animals from
going into the area around the well. Upkeep includes checking the inside of
the well for leaks, caving in of walls, etc.
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Handout 2-3, p. 1

SELF-ASSESSHBNT INVENTORY

DO
WELL
(4)

DO
OKAY
(3)

DIFFICULT
TO DO

(2)

CAN'T
DO
(1)

Circle one number for each item. This inventory will help to provide you with
a baseline of your skills in carrying out well improvement projects.

A. INITIAL CONTACT WITH COMMUNITY
LEADERS

1. Meet and discuss well improvement 4
with appropriate village leaders
and well users, especially
- past projects and reasons for

success/failure;
- current problems with wells, and
- current practices regarding water.

2. As appropriate, get the village 4
involved in collecting assessment
data. Verify the need for upgrading
wells in the village.

3. Conduct an inventory of existing 4
wells.

4. Identify and discuss the pot~ntial 4
benefits of a well improvement
project in the village.

s. Begin to analyze the costs and 4
determine the willingness and
ability to pay of the community.

6. If appropriate, use existing 4
groups or committees in the community
to help organize and monitor the
well improvement project.

7. Determine the most likely villages 4
for initial projects based on
- need,
- interest,
- leadership, and
- technical difficulty.

B. Determine who owns the wells and 4
who will benefit from and use
them.
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Handout 2-3. p. 2

DO
YELL
(4}

DO
OUY
(3)

DIFFICULT
TO DO

(2)

CAN'T
DO
(1)

9. Help the community make a
preliminary decision on whether or
not to go ahead with a sanitary
improvement project and to determine
the overall scope of the project.

B. ASSESSMENT

4 3 2 1

10. Conduct a technical assessment 4
of the wells targeted for improve-
ment. Find out the method of drawing
water; depth, yield, and size of the
well; depth to water; quality of the
water; and number and type of users.
Determine the condition of the lining,
headwall, apron, and drainage canal.

11. Determine which wells can 4
realistically be improved within the
scope of this project, on the basis
of the assessment and user
preference.

12. In consultation with appropriate 4
local users and community repre
sentatives, decide which of the
wells will be improved.

13. Evaluate the consequences to the 4
users of the temporary loss of water
from the well being improved.

14. Assess the quality and quantity 4
and costs of available resources
(materials and labor) for
implementing the proposed
improvements.

15. Determine the availability of 4
material and labor needed for the
project.

16. Determine the categories and costs 4
of material that must be obtained
from outside areas.
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Handout 2-3, p. 3

C. DESIGN

17. Identify specific types of
improvements needed on individual
wells (lining, headwall, apron,
drainage canal). Obtain the
concurrence of the users for the
planned improvements.

18. Identify the most appropriate
methods available for
implementing designated improve
ments. Factors to consider are
costs, types of available material,
labor, and equipment, and user
preference.

19. Develop drawings for the
designated improvements.

20. List the equipment and materials
needed to complete the improvements.

21. Assess the labor requirements for
the improvements and the technical
knowledge needed to accomplish
the work.

22. Calculate the costs of
equipment, material, and labor and
discuss them with responsible
community leaders.

23. Determine the sanitary requirements
and discuss who will be responsible
for follow-up maintenance of the
improved wells.

D. PRE-CONSTRUCTION PLANNING

24. Determine tile financial arrangements,
including local contributions and
outside resources available as
appropriate.

25. Arrange the logistics of hiring and
mobilizing the work force.

- 37 -

DO
VELL
(4)

4

4

4

4

4

4

4

4

4

DO
O~y

(3)

3

3

3

3

3

3

3

3

3

DIFFICULT
TO DO

(2)

2

2

2

2

2

2

2

2

2

CAN'T
DO
(1)

1

1

1

1

1

1

1

1

1



Handout 2-3, p. 4

00 00 DIFFICULT CAN'T
YELl. OKAY TO 00 00
(4) (3) (2) (1)

26. Purchase, borrow, or constnict 4 3 2 1
the necessary tools, equipment,
and materials for implementing
the designated improvements.

27. Arrange for HlP t t'ansporta ticn of 4 3 2 1
the tools, equipment, and ma terials
to the well sites{s).

28. Assign responsibili ty 4 3 2 1
for securing tools and
equipment.

29. Help users locate al terna tC! 4 3 2 1
sources of water during t hc!
constrltction phase if needc!d.

E. CONSTRUCTION (Based on Design)

30. Mix and pour appropriate types 4 3 2 1
of concrete.

31. Build concrete blocks (if used) . 4 3 2 1

32. Construct or improve a concrete " 3 2 1
headwall.

33. Place backfill. Ii 3 2 1

34. Pour an apron wi th a slope and 4 3 2 1
runoff channel.

35. Construct a drainage ditch. I. 3 2 1

36. Conduct a well disinfection pro- II 3 2 1
eedure after the headwall has
been installed.

37. Construct an appropriate \/ater- (, 3 2 1
li fting device.

F. FOLLOY-UP MAINTENANCE---.-.-. --_.~~-..-_.. ...,.........-,.-_...

30. In consultation wi th resp<'msible I. 3 2 1
local users, develop a pl<liIl for
peri od ie disinfection of the well.
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Handout 2-3, p. 5

DO DO DIFFICULT CAN'T
YELL OKAY TO DO DO
(4) (3) (2) (1)

39. . Determine who will be responsible 4 3 2 1
locally for the ongoing monitoring
of the condi tion of the well.

40. Inspect the improvements for con- 4 3 2 1
struction flaws and educate the
responsible persons on how to
inspect the improvements in the
future.

41. Plan for how flaws will be 4 3 2 1
corrected now and in the future.

42. Develop appropriate user education 4 3 2 1
sessions, demonstrating clean water
handling and 3torage techniques.
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GUIDE TO SESSION 3: PROJECT CYCLE AND PLANNING

Total Time: 3 tours 15 minut~)

~...

SUBJECT PROCEDURE TIME HANDOUTS/MATERIALS FLIPCHART REQUIRED

Session Overview Trainer presentation 5 minutes

Introduction of the Trainer presentation 20 minutes Handout 3-1: The Project IProject Cycle Cycle

IProject Cycle Small groups 35 minutes Group reports
Activities

Project Cycle Group reports 50 minutes Group reports
Activities

I Community Involvement Trainer presentation 30 minutes Community involvement
strategies

Daily Planning Discussion 30 minutes

Review of Learnings Pair interviews 20 minutes

Closure Trainer presentation 5 minutes



SESSI~N 3: Project Cycle and Planning

Total Time: 3 hours 15 minutes

OBJECTIVES

By the end of this session, the participants will be able to

• describe a well improvement project cycle,

• identify how and when to involve community members in
the selection of well improvement projects, and

• describe a planning process for daily work activities.

OVERVIEV

This session introduces the participants to the notion of a project cycle with
five major steps and specific substeps. Appropriate involvement of community
individuals and groups in each step is stressed, and methods for securing
communi ty involvement are discussed. The importance of planning daily work
activities is emphasized and a simple planning process is introduced.

PROCEDURES

1. Session Overview Time: 5 minutes

Share session objectives and provide an overview of this session.

2. Introduction of the Project Cycle Time: 20 minutes

Introduce the five stev~ of a sanitary improvement project cycle (Handout
3-1: The Pro,i.€ct Cycle). Be sure that the project cycle is on a fHpchart
and posted In a part of the room where it can remain permanently
displayed throughout the workshop. The project cycle should be used as a
reference for other sessions and each of the construction phases to
remind participants where they are in the cycle. Be sure to help the
participants understand how the workshop is designed around the steps of
the project cycle. In some places during the workshop there may be
deviations from the cy~le because of the time needed for curing concrete
and the time constraints of the schedule. Assure the participants that
you will poi~t out when steps are being done out of the normal order.

Discuss eacb step of the cycle bri(~fly. Do not go into detail at this
point. Emphasize the logical flow from one step to the next.
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3. Project Cycle Activities - Small Groups Time: 35 minutes

Divide the participants into five groups. Assign each group one step in
the project cycle. Each group should complete the following task for its
step.

• Identify the key activities that would be included
under this step.

• Record these on a flipchart and prepare a brief report
(five minutes) to the entire group.

• Take 30 minutes.

4. Project Cycle Activitip.s - Group Reports
and Discussion

Time: 50 minutes

Ask each group to present its report to the group, posting its flipchart
on a wall of the room. Start with the group having Step 1 (Pre-planning
and Assessment) and move sequentially around the cycle. Keep questions
after each presentation to a minimum.

After the last group has finished, distribute Handout 3-1 to the
participants. Review each step of the cycle, comparing the responses of
the groups with the activities identified in the handout.

5. Community Involvement in the Project Cycle Time: 30 minutes

Explain that a major belief reflected in this workshop is that sanitary
improvement projects can succeed only if the community and/or appropriate
community members are actively involved. Therefore, it is critical for
the project promoter to recognize from the outset that this has to be a
community project; the community, not the project promoter, needs to have
ownership of the project. It is very important to involve key community
people from the outset. This does not mean that everyone needs to be
involved in every step of the improvement of an individual well, but key
people need to be involved in the overall planning, prioritizing f and
organizing for the improvements to be made on all the selected wells.

For each of the five major steps in the project cycle, ask the full group
to take a few minu tes to wri te down theb~ responses to the following
questions:

Who needs to be involved in each step of the proj~ct

cycle?

What are some strategies for involving them in this
step?

Af ter a few minu tes, ask for volun teers to share thei r responses and
write then on the £]ipchart using the following format.
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Step Who Involved? I How? I

The responses need not be detailed. The point here is to begin to discuss
strategies for involving community members in the project and to make the
participants aware of the importance of doing so from the early stages of
the project planning.

Tell the parti~ipants that the workshop will frequently deal with ways to
involve local community members and strategies for mobilizing interest
and support from the community. Mention that one of the next day's
activities will be to plan and actually present information on the
project at a community meeting.

6. Daily Planning - Discussion Time: 30 minutes

Explain the importance of pre-departure planning for
activities, particclarly for work groups. Such planning
productivity and efficiency of the work team.

daily field
improves the

Have the participants pair off and discuss the key planning steps that
need to be carried out prior to the fieldwork. Ask them to be prepared to
share their observations with the large group. Give them 10 to 15 minutes
to discuss and write down their conclusions.

In a large group discussion, ask for
observations. Record these on a flipchart.
planning points are covered:

volunteers to share their
Be sure that the following

• Task identification and clarification.

• Specific steps/activities to be conducted.

• Resources required, including appropriate tools and
materials.

• Group organization--individual roles and responsi
bili ties.

Explain that during the workshop, prior to going to the field, the work
groups will have an opportunity to plan their activities.

7. Review of Learni~gs - Pair Interviews Time: 20 minutes

Tell participants to pair off for 5 to 10 minutes and share with their
partners the most important things they have learned from this session.

Ask a few volunteers to share what they le&rned with the larger group.
Discuss how the new knowledge might be applied i~ their back-home
situations.
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B. Closure: Review this Session and Link to the Next Time: 5 minutes

MATERIALS

Handout 3-1: The Project Cycle
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THE PROJECT CY~

PLANNING
AND D£SIGN

PRE-P~~CNING AND ASSESS¥£NT

~/
EVALU1'.TION

\ /
MAINTENANCE~ CONSTRUCTION

AND REPAIR

Pre-Planning and Assessment Planning and De5i~~ Construction
(based on design)

~aintenanca and Repair Evaluation

~
-...J

o Meet and discuss well
improvement with appro
priate village leaders
'lnd well users.

o Conduct inventory of
community wells to deter
mine number of wells,
g~neral conditions and
u!;age patterns. and over
a·.l quality and quantity
0:: water.

o Identify and discuss
potential benefits and
general costs of a
sanitary improvement
project.

o Help community make a
decision on whether to
proceed with a sanitary
improvement project.

o Identify with community
the overall scope of the
proposed project.

o Conduct a technical
assessment on the
specific ~onditions of
the wells targeted for
improvement.

o Determine what type of
improvements ara nveded
(e.g., lining, headwall,
drainage, etc.) and what
type can realistically be
implemented within the
scope of this project.

o Design (including rough
drawingsi each proposed
impi:"ovement.

o Determine equipment,
~aterial, and labor
needs.

o Obtain user concurrence
for planned improvements
and make final decisions
with community.

o Calculate and discuss
costs.

o Develop work plan and
schedule and arranqe all
logistics. -

o Mix and pour appropriate
types ~: concrete.

o Build concrete blocks (if
used) •

o Excavate fer foundation.

o Place concrete blocks.
o Prepare foundation for

apro~.

o Cut and &ssemble rebars.

o Construct or improve
concrete headwall.

o Place backfill.

o Pour apron with slope and
runoff channel.

o Construct drainage ditch.

o Conduct well disinfection
procedure after hoadwall
installation.

o Construct appropriate
water lifting dwice.

o Develop with responsible
local users a plan for
periodic disinfection of
the well.

o Determine who locally
will be responsible for
ongoing monitoring of the
well condition.

o Inspect for construction
fl~ws and educate
responsinle persons on
how to inspect in the
future.

o Plan for how such flaws
will be corrected now and
in the futu re.

o Develop appropriate user
education sessions
demonstratin~ clean water
handling and storage
techniques on improved
well.

o Reflect on project with
community noting any
changes which should be
mad~ before beginning
next well improvement
project.

o Determine ways to
integrate well
improvement projects with
other community health
and sanitation programs.

o Identifv future work for
improvi~g village water
resources.
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GUIDE TO SESSION 4: COKKUNITY VELL ASSESSMENT

Total Time: 6 hours

SUBJECT I PROCEDURE TIME HANDOUTS/~~TERIALS FLIPCHART REQUIRED
t

Session Overview I Trainer presentation 10 minutes

Community Mobiliza- Trainer presentation 10 minutes
t:on Assessment

,
Overall Assessment Trainer presentation 15 minutes Handout 4-1: Overall As- I
of Community VeIls sessment of Community VeIls

Technical Assessment Trainer presentation 20 minutes Handout 4-2: Technical As-
of VeIl Conditions sessment of VeIl Conditions

Handout 4-3: Methods for

I
Determining Vater Depth
and VeIl Yields

I

Field Task Assignment I Trainer presentation 10 minutes I Team task

Fieldwork Preparation Team activity 20 minutes

VeIl Assessments Fieldwork 2 hours Handouts 4-1; 4-2; and 4-3
30 minutes

I
Selection Criteria Lecturette 10 minutes Handout 4-4: Guidelines for

Selecting Yells to Improve

Field Report Team activity 30 minutes
Preparation

Field Reports Team activity 60 minutes

Recommendations I Discussion 20 minutes
I

Review of Learnings Discussion 10 minutes

I Closure I Trainer presentation I 5 minutes I .~ I

,..
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SESSION 4: Community VeIl Assessment

Total Time: 6 hours

OBJECTIVES

By the end of this session, the participants will be able to

• assess the general conditions and usage patterns of
existing open wells,

• identify communi ty resources available to make
necessary sanitary improvements,

• conduct a technical assessment to determine the
specific condition of a well and to identify potential
improvements, and

• select wells for improvement based on guidelines for
improving the sanitary conditions of open wells.

OVERVIEV

This session focuses initially on Pre-Planning and Assessment, Step 1 of the
project cycle. The first part of the session is an assessment of the overall
need for sani tary improvemen t of wells. This is done through the use of a
survey instrument, Handout 4-1: Assess~ent of General Co~ditions of Community
Wells, which looks at the general conditions and usage patterns of the wells
inthe community. The participants practice using this instrument by actually
conducting a community survey.

The second part of the session deals with a technical assessment of individual
wells being considered for improvement. The participants fill out Handout
4-2: Technical Assessment of Well Conditions for selected wells.

All fieldwork is done in teams of five or six. Upon completion of the
fieldwork, each field team analyzes the collected data based on the guidelines
for well improvement provided by the trainers. The total group then discusses
how to make recommendations and set priorities for needed improve~ents.

PLANNING NOTE FOR THE TRAINERS: This session requires advance work and
arrangements with the village to assure its support. Appropriate wells must be
located ahead of time or the participants will waste valuable time looking for
wells. In addition, the well owners/users need to be alerted ahead of time to
insure their cooperation. They must understand that the purpose of this
activity is for training and that it will not result in work actually being
done on all of the wells being inspected. The wells selected for this activity
should include some that do not meet the criteria for improvements (e.g.,
physical location inappropriate, wrong size, etc.) and some that would be
selected, such as those to be worked on during the workshop. Be sure that the
community knows when the trainees will be carrying out the assessments.
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PROCEDURES

1. Session Overview Time: 10 minutes

Share session objectives and provide an overview of this session in your
own words. Be sure to describe the field trips and stress the importance
of meeting the people in the community.

2. Community Mobilizatio~ and Assess~ent Time: 10 minutes

Refer to the project cycle by stating that this session focuses on Step
I--Pre-Planning and Assessment.

Begin a discussion of how to select communities that are suitable for
well improvement projects. Make clear that this discuRsion is about only
the ini t ial steps in the process of selec t ing a communi ty likely to
need/want a well improvement project. Ask what might lead a project
promoter to initially explore the possibility of initiating a well
improvement project. Be sure you discuss two key indicators:

• poor heal th and sani ta t ion, high incidence of water
related diseases, i.e., dysentery, diarrhea, etc., and

• under-utilized wells.

Explain that several information-gathering steps must be taken after a
preliminary determination of need has been established. First, an overall
assessment of need must be carried out. This assessment answers general
ques t ions abou t the number and types of wells in use, the available
resources in the communi ty for improvement projects, and the general
interest in making improvements. This assessment will give a community
the necessary information to decide whether or not to implement a
sanitary improvement project. If and when the community makes the
decision to go ahead and improve the sani tary condi tions of existing
wells, a more specific technical assesrment of each affected well will be
undertaken. -

Tell the participants that in this session they will carry out both kinds
of assessments.

3. Overall Assessment of Community Wells Time: 15 minutes

Introduce Handout 4-1: Overall Assessment of Community Wells as an
instrument whICh collects information on the general quality and quantity
of water, usage patterns, the overall sanitary conditions of the
available wells, and the resources available in the community.

Pass out Handout 4-1: and point out that it is divided into four major
sections:

• Types and Conditions of Wells

• Users and Uses
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• Need for Improved Sanitation

• Community Resources

Briefly discuss what is included in each of the sections, making sure it
is understood.

4. Technical Assessment of Well Conditions Time: 20 minutes

Introduce Handout 4-2: Technical Assessment of Well Conditions and remind
participants that this form would normally be used only after it had been
determined that there was a need to improve the sanitary conditions of
the open wells.

Discuss the following:

• The technical assessmen t iden t ifies the specific
conditions and sanitery state of each well being
considered for improvements in order to:

help the workshop participants and the community
determine which wells can be improved and which wells
are not appropriate for any improvements and

assist the workshop participants and the community in
determining the types of improvements needed and
prioritizing these improvements.

Pass ou t Handou t 4-2, briefly go over it, and ask if theL-e are any
questions.

Pass out Handout 4-3: Methods for Determining Water Depth and Well Yields
ilnd give -participants time to read it. Answer any questions. Tell the
participants they will estimate the well yield as part of doing the
technical assessment.

5. Field Task Assignment Time: 10 minutes

Divide the group of participants into four teams. Tell them about the
community they will survey. Write the following task on a flipchart.

• As a team, carry out the seneral assessment of
community wells, using Handout 4-1. Complete one form
per team.

• Af tel' you complete the general assessmen t, carry ou t
the technical assessment as a team, using Handouts 4-2
and 4-3. Comple te one form per team for each well
inspected. Each team will assess two wells.

• You have three hours.
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Provide directions to the teams and tell them which communities and wells
to inspec t. Be sure tha t the wells which will ac tuaIly be improved by
the workshop are included in the inspec t ions. I t may be necessary for
teams to inspect the same wells if a sufficient number of wells is not
available in the community.

Tell each team tha t they wi 11 have to report on the results of thei r
assessments when they return from the field.

6. Fieldwork Preparation

Tell the teams to get organized for the fieldwork.

Time: 20 minutes

7. Well Assessments - Fieldwork Time: 2 hours 30 minutes

Have the teams go to the field to carry out their tasks. This activity
will carryover into the lunch hour so arrangements for food should be
made in advance.

While the participants are in the field, the trainers should be available
to answer questions about the survey i~strument and to observe the
participants' interaction with the community.

8. Selection Criteria - Lecturette Time: 10 minutes

After the teams r~t~tn frOM the field, give a short lecturette on selec
tion criteria. Explain tha', in selecting wells for improvements there
are many factors that need to be cOllsidered. Community resources, needs,
and condi t ions are the primary determining fac tors. There are certairl
guidelines which can be used to eliminate wells that should not be
considered for sani tary improvemE!nts. Pass out Hal. oJ,out 4-4: Guidelines
for Selecting Wells To Improve. Base your presentation on the guidelines
in Handout 4-4.

9. Field Report Preparation Time: 30 minutes

Give each team 30 minutes to prepare its findings from the two
assessmen ts. The teams are to presen t thei r findings as if '.hey were
speaking to a communi ty group. For each well, specific recommendations
need to be made as to the advisabili ty of improving the well and the
nature of the improvements to be made, if any.

10. Fielll Repl)rts Time: 60 minutes

Ask each team to report its findings and recommendations. Focus on the
rationale for each selection.

Make the following points:

• Me thods and sources of informa t ion wi 11 vary frOl.1 communi ty to
community and depend on the project pr~moter's style and skills
in information-gatherIng.
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• It is important that as much information as possible is
collected.

• The key to information-gathering is to be sure that the
information collected is relevant, valid, and sufficient to
enable a community to decide whether to proceed with a sanitary
well improvement project.

11. Recommendations - Discussion Time: 20 minutes

Lead a to tal group discuss ion on the recommenda t ions for improvemen ts.
Try to come to agreement on which two wells to improve.

12. Review of Learnings Time: 10 minutes

Ask the participants to tell what were the most important things they
lea:ned from this session.

Ask what difficulties they anticipate when they begin to implement
assessment and selection techniques.

13. Closure: Review this Session and Link to the Next

MATERIALS

Time: 5 minutes

Handout /1-1: Overall Assessment of Community 'Jells
Handout 4-2: Technical Assessment of 'Jell Conditions
Handout 4-3: Methods for Determining 'Jat~r Depth and 'Jell Yields
Handout 4-/,: Guidelines for Selecting 'Jells to Improve
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Handout 4-1, p. 1

OVERALL ASSESSMENT OF COMMUNITY VELLS

Answering these questions will require both observation and talking to
community members.

1. Types and Conditions of Wells

A. Number of open dug wells in the village
in use not currently in use

B. Number of wells covered with hand pumps
in use not currently in use

c. Describe the general sanitary conditions around the wells.

D. Describe the general state of repair/disrepair of the wells in use.

E. Describe the overall quality and quantity of water available.

2. Users and Uses

Collect information and opinions on water use in the community. Interview
a number of users and form your own opinion.

A. Wha t sources of \I'a ter do people use in the communi ty?

130 Wha t sources have the bes t wa tel~ for drinking?

c. What purposes other than drinking do people use water for? What do
they use well water for?

D. What do people use to collect water? E.g., a bucket?

E. Bow do people store water in the home?

F. Will users maintain and keep lip the sanitary conditions around the
wells and carry out periodic maintenance tasks?
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Handout 4-1, p.2

G. Is there (or could there be) a community group able to oversee the
continued maintenance of the improved wells?

3. Need for Improved Sanitation

A. What health problems are there which may relate to water?

B. Are open wells the main source of drinking water?

c. Are animals allowed to wander close to the well?

D. Are the wells adequately protected from animals and other sources of
contamination?

A. What types of material are available?

lumber

tools

bricks

masonry stone

cement

sand

gre.vel

B. What types of laborers are available? How many?

semi-skilled

mason

carpenter

C. What type of transportation is available?

D. Are users willing and able to commit time and support to improvement
projects?
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Handout 4-2, p. 1

TECHNICAL ASSESSMENT OF YELL CONDITIONS

Name or location of well

Fill out this form for each well inspected. Answering these questions
requires mostly observation, except for Question 2.

1. What is the inside diameter (in centimeters) of the well?

2. Check the items which best describe the location of the well.

A. On a bill ; in a valley in or near a wadi*

B. Distance from privy, greater than 15 meters
meters*

less than 15

Higher than privy lower than privy*

C. In village in field distance to village (in meters)

3. Well history (check appropriate responses). You will need to talk to some
community members to answer questions 3A to 3G.

public with multiple use

people depending on well for domestic

A. Approximate age:

B. BU.llt by: vi llage

C. Owned by: pri va te

D. Estimated number of
use

years.

government agency ; other

why

E. Usage: Domestic: for use in home

Bathing near well

Livestock near well

Irrigation

Abandnned*

F. Does the well go dry? Yes No

laundry near well

when

Every year? Yes No If yes, ",hen?

Some years? Yes No

G. Is there enough water for all users (20 liters per person per
day)? if no, how much do you es t j rna te is available in li tel'S
per person per day?

During wet season? during dry season?
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Handout 4-~, p.2

4. Depth (in meters) from ground surface to water level
well

bot tom of

5. Estimated yield: liters per day. (Base your answers on
information provided by users.)

6. Quality of water: good brackish (salty) smelly

7. The well is open partially covered

8. Describe the illethods of getting water: pump

Is the rope protected? Yes no

Is the bucket kept off the ground? Yes no

(If yes, describe how.)

bucket

9. A. Is there an aln'on around the well? Yes . no,

B. If yes, give the approximate size of the apron. x

C. Type of apron Condition

Needs
Good Repair

Concrete

Masonry

Other (describe)

If you checked "needs repair, " describe condit:ions.

10. Is there a headwall for the well ? Yes . n0,

If yes, give the approximate size of the headwall.

Condition

NEeds
Good Repair

Concrete

Masonry

Other (describe)

If you checked "needs repair," describe conditions.
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Handout 4-2, p. 3

11. Is there a drainage ditch or channel carrying water away from the well?

Yes no

noYes

If yes,

A. Is the ditch lined?

B. What type of lining?

C. What is the length (in meters) of the ditch?

D. Where is water drained? Open field _

soakaway--
other (describe)--

12. Is well lined? Yes no

If yes, what material is used for lining?

Describe condition of lining ------------------
What is the thickness of the lining?

13. Describe soil type at well:

A. Ground surface: stable

B. Walls of well: rocky

; rocky_; unstable__

stable ; unstable*---

d.is tance (in

dis tance (intype ,

type _

Conditions around well. Check the appropriate descriptions.

A. Free of standing water or muddy pools----
B. Pools of stgnding water--
C. Signs of animal droppings--
D. Place for washing clothes--

meters) from well

E. Place for wa tedng animals _

meters) from well

14.

15. Visible eviJence of floating material in well type--_.
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Handout 4-3

METHODS FOR DETERMINING YATER DEPTH AND YELL YIELDS

Method for Measuring Depth to Water

(1) Acquire a string or thin (light) rope approximately 5 to 6 meters long
to which a small weight (bolt, rock) can be securely tied at one end.

(2) Measure the rope and mark it off at intervals of 25 centimeters using
small pieces of string, or colored paint, ball point pen, etc.

(3) Secmely holding one end of the rope, drop the weighted end into the
well until you hear the weight strike the water.

(4) Holding the rope against the top edge of the headwall (if there is one)
or the surface of the ground, note the closest mark on the rope.

(5) Write this measurement to the closest quarter-meter mark on the
inventory sheet for that well.

Method for Measuring Depth of Well

(6) Next, drop the weighted end of the rope into the water and play it out
until it goes slack.

(7) Bounce (jiggle) the weighted end to make sure it has reached the bottom
of the well and not just a ledge.

(8) If the same measurement is seen after several attempts, the bottom of
well has been reached.

(9) Again holding the rope against the same point on the top edge of the
headwall (if there is one) or the surface of the ground, note the
closest quarter-meter mark on the rope.

(10) Write this measurement on the inventory sheet for that well.

Method for Determining Well Yield: The purpose of estimating the yield is to
quantify the productivity of the well. This will help in deciding whether it
is worth improving the well.

The simplest method for determining yield is to ask the well users if the well
provides enough wa ter for their families, especially in the dry season. An
estimate of 20 Ii tel'S per day per person is a generally accepted minimum,
although it may be lower in some areas.
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Handout 4-4

GUIDELINES FOR SELECTING YELLS TO IMPROVE

• Physical location:
wadi or viI thin 100
type of sanitary
inappropria te.

If the well is located in or near a stream or
feet of a privy it cannot be improved by this

improvement project, as the location is

• WelLs ize: I f the well is signifiean tly less than 1. 5 meters in
diameter or more than 1.5 meters in diameter, improvements will
probably be too difficult to implement or too costly to be
feasible.

• Well usage: If the well dries up on a seasonal basis or has been
abandoned, it probably needs work to increase the water yield,
not sanitary improveme~ts.

• Number of users: The well with the most users should be highest
on the priority list.

• Condition of the area around the well: If the ground surface is
ot.>viously contaminated wi th standing pools of water and if
cattle have easy access to the well area, then sanitary
improvements are needed.

• Soil condi t ions a t the well: A s table soil is necessary to
sustain the foundation for the apron and headwall and also tf.
prevent the walls from caving in.

• Attitude of users: For the project to be a success, users must
cooperate in the protection of the well, particularly with labor
and local materials, as well as financially.

Other guidelines may include:

• Village committee: It can be helpful for a village committee to
coordinate the village participation. This may be a village
health committee, a village development committee, or some other
type of committee.

• Liaison between the village and the national or regional agency
responsible for rural water supply and sanitation: Liaison will
provide backstopping during the improvement and after the work
is completed.
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GUIDE TO SESSION 5: DECISION-MAKING AND COMMUNITY INVOLVEMENT

Total Time: 3 hours 30 minutes

[ SUBJECT ] PROCEDURE I TIME ! HANDOUTS/M..4.TERIALS \ FLIPCHART REQUIRED~

r Session Overview I Trainer presentation i 10 minl-,e~ -I I
Introduction to I I 'I I
Community Decision- I
Making I Trainer presentation I 10 minutes I

I
Community Meeting
Presentation

Small group task 40 mic.utes

Community Meeting
Presentation

Community M~eting

Evaluation of the
Presentations

Application

Closure

Group preparation I 30 minutes
I,

Group presentations ! 90 minutes

Discussion i 20 minutes

Individual task 10 minutes

Trainer preseatation 5 minutes

L· I II , _, I I

------------------------------------------------------------------------_.----------~..~_.. __ .



SESSION 5: Decision-Making and Community Involvement

Total Time: 3 hours 30 minutes
OBJECTIVES

By the end of this session the participants will be able to

• make recommendations to a community on improvements to
be made,

• assist a community to analyze information and
prioritize needs for the improvement of wells, and

• assist a community to make a decision regarding a well
improvement project based on the conditions of the
wells, community resources, and overall n~eds.

OVERVIEW

This session gives the participants the opportuni ty to attend an actual
community meeting and make formal presentations on the proposed well
improvements. Participants learn how to make recommendations to the community
on the kinds of improvemen ts to be made and how to assis t the communi ty in
making a decision on whether to proceed with the project.

PLANNING NOTE FOR TRAINERS:

Before the session notify the appropriate leaders of the community concerning
the rationale for and location and tlming of the meeting and insure their
part icipa t ion.

PROCEDURES

Share session objectives and provide an overview in your own words.

1.

.~

t. •

Session Overview

Introduction to Community Decision-Making

Introduce the topic and state the following:

Time: 10 minutes

Time: 10 minutes

Once the need for a well improvement project and the availability of the
necessary resources are established, the community must be fully informed
and allowed to decide if it wants to commit itself to such a project.
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To assist the community in making the decision, it is necessary to
determine in advance what kinds of information the communi ty needs in
order to make a go/no-go decision about initiating a sanitary improvement
project. First, how do the people in the community feel about the need
for well improvements? It is particularly important to get input' from the
women on this poin t. Other information comes from the two assessmen ts
and from a general knowledge of the communi ty. The need for sani tary
improvements and the potential benefits are often difficult for community
members to unders tand. Selling the proj ec t based on heal th benefi ts
alone may be difficult.

3. Community Meeting Presentation - Small Group Task Time: 40 minutes

Assign the following tasks to the sa~e teams who conducted the
assessments in Session 4:

e Based on wha t you learned from the communi ty well
assessment, design a presentation to be given at a
community meeting set for that evening.

e Use visual aids.

• Take 30 minutes.

All relevan t informa t ion mus t be included and the use of appropria te
visual aids should be encouraged.

Assign specific subjects to the teams as follows:

Team 1. Discussion of the general health and sad tation of the
community; water-related diseases, i.e., dysentery,
diarrhea, etc.; problems of water contamination; and the
need for water source protection.

Team 2. Findings on users and uses.

Team 3. Results of the technical assessment.

Team 4. lmprovemen ts recommended. Discuss the wells selec ted for
improvement during the workshop. Explain the improvements
to be done. Describe the nt!ed for communi ty support wi th
particular reference to the involvement of women.

4. ~ommunity Meeting Presentation - Group Preparati()r~ Time: 30 minutes

Ask each team to report briefly on what it will say during the community
mee t ing. The purpose of this step is to make sure the teams have a
coordinated presentation.

5. Community Meeting Time: 90 minutes

Give each group 15 minutes to make its presentation. Be sure that the
community is clear that the primary purpose of the workshop is to provide
a learning experience for the participants.

- 70 -



6. Evaluation of the Presentation Time: 20 minutes

On the morning of the next day discuss these topics wi th the entire
group:

• What did you like about the presentations? Why?

• What would you have done differently. Why?

• What, in general, does a communi ty promoter need to
keep in mind about information-gathering and
information-giving at this stage of the project cycle?

"1 • Application Time: 10 minutes

Ask participallts to respond individually to the following questions:

• What have you learned about the communi ty decision
making phase of a well improvement project which may
be useful in your work?

• How can women collaborate in the decision-making phase
and afterwards?

8. Closure: Review this Session and Link to the Next
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GUIDE TO SESSION 6: PREPARATION FOR FIELDVORK

Total Time: 2 hours 30 minutes

SUBJECT

Session Overview

I Introduction to the
i Field Proj ect
1

Description of Major
Improvements

Review of Construc
tion Schedule

I Selection of
Construction Teams

Materials and Tools

Glossary

Preparation for
Construction

Closure

PROCEDURE ~TIME

Trainer presentation 5 minutes

Lecturette 20 minutes
I

Trainer presentation 30 minutes

Trainer presentation 10 minutes

Group activity 30 minutes

Trainer presentation 15 minutes

I
TraIner presentation 15 minutes

Trainer presentation I 20 minutes
I ,

I
I

Trainer presentation I 5 minutes

HANDOUTS/MATERIALS

Handout 6-1: Protection of
Open "Wells

Handout 6-2: List of Tools
and Materials Needed for
Protection of Open VeIls

Handout 6-3: Glossary of
Terms Used in Construction

FLIPCHART REQUIRED

Summary of field
project

Construction plan

"Workshop schedule

Construction tasks



SESSION 6: Preparation for Fieldwork

Total Time: 2 hours 30 minutes
OBJECTIVES

At the end of this session, the participants will be able to

• describe the construction steps and schedule for the
field project and

• explain how the well will be improved ~pon completion
of the proj ec to

OVERVIEW

This session gives the participants an overview of the total const.ruction
project. Each well is described as it is and as it will be after the
improvements have been made. A schedule of major construction activities is
provided and major tasks are discussed. Construction teams are formed and
participants work briefly in these teams. Materials and tools as well as other.
preparation tasks are reviewed.

PLANNING NOTE FOR TRAINERS: Prior to the beginning of the workshop, the
workshop staff, the community, and any appropriate local government officials
should have jointly selected the wells to be improved.

PROCEDURES

1. Overview of Objectives and Activities Time: 5 minutes

Provide an overview of this session and share session objectives.

2. Introduction to the Field Project - Lecturette Time: 20 minutes

Explain to the participants that for the following days they will all be
involved in actual construction work to make significant sanitary
improvements on two open dug wells.

Describe the current state of the two wells, referring to the technical
assessments that were carried out in Session 4. Be sure it is clear that
the wells are unpro tec ted open hand-dug wells tha t thQ vi llagers have
been drinking water out of for some time. The participants should
understand why these two wells were selected for improvements.

Make sure the participants realize that they will actually carry out the
construction tasks. This is not only a training exercise but also an
actual improvement project for the users.
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Provide the following information (write it on a flipchart):

The construction project will

• make all the possible improvements on the surface area
of the well to make it sani tary (short of lining the
entire well, closing it, and putting a hand pump on it);

• result in an incremental improvement in the water
supply, making it more potable by creating a more
sanitary surface area and by disinfecting the well
water;

• include a user education component to enable well users
to maintain appropriate sanitary condi tions around the
well; and

• involve relatively low cost, simple construction tasks
that can be accomplished during the workshop time.

3. Description of Major Improvements Time: 30 minutes

Gi ve par t ici pan ts a drawing of the proposed improvemen ts (Handout 6-1:
Protection of Open Wells) and help them visualize the difference between
the current state of the well and the improved state. Then discuss the
following construction plan. (Write it on a flipchart.)

Construction Plan

A. Excavate around the upper edge of the well and place a
concrete foundation there to be used as a support for
the apron and headwall.

B. Fabricate some concrete blocks for use in building the
headwall and apron.

C. Construct a sloped concrete apron around the well.

D. Build a concrete block headwall to surround the well
opening.

E. Build and install an appropriate water lifting device.

Tell the participants you will explain each construction step in detail
jus t before they are to carry it ou t. Explain tha tat this pain t, you
want the participants simply to arrive at a general understanding of the
construction plan; they are not yet expected to know how to implement
each step of the plan.

Summarize by stating that this plan for improving an open dug well was
adopted for the following reasons:
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• The improvements will lead to better health among the
villagers -- the quali ty of the water will improve and
incidence of water-related diseases will decrease.

• The plan is relatively low cost.

• The necessary materials and equipmen t are generally
available.

• The technology is relatively simple and can be
mastered by the villagers.

• The plan will. improve aesthetic conditions around the
well.

• The well is in stable soil and can support these types
of improvements, without caving in.

4. Review of Construction Schedule Time: 10 minutes

Go over the workshop schedule briefly, pointing out when the construction
sessions will take place and explaining that these sessions will combine
classroom work and fieldwork.

5. Selection of Construction Teams Time: 30 minutes

Tell the participants that construction teams will now be set up. They
will remain in these teams for most of the construction tasks. Two teams
will be assigned to each well. Tasks will be divided up between the teams
so that participants will not have to stand around wai ting for their
turn. It is importan t fOl" each team to obtain hands-on experience with
each of the construction tasks.

Explain that the teams will I)e made up of individuals wi th different
levels of experience. Have the participan ts separa te in to two groups:
those wi th some cons true t ion experience and those wi th no cons true t ion
experience.

The participants should form four teams with a roughly equal number from
each group of construction experience. Assign two groups to each well.

After the teams have been formed, ask each member to tell his teammates
what skills he is particularly interested in learning or practicing
during the construction. Give the teams about 20 minut~s for this
discussion.

6. Materials and Tools Time: 15 minutes

Show the pan i eipan ts a lis t of thE! tools and rna ter1als they wi 11 be
USli.g to cons true t the planned improvemen ts (Handoll t 6-2: Lis t of Tools
~nd~~te~j_~Is _~~_<:...ded fol." p-ro tee t_io~~_2!-Qpen WelTs). In par t i eular,
describe any tool which is commonly misused or unfamiliar.
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7.

8.

Glossary

Distribute Handout 6-3: Glossar
sure all the particIpants un

Preparation for Construction

Time: 15 minutes

Used in Construction and make
e terms on the st.

Time: 20 minutes

Explain the preparatory work that was completed prior to the workshop,
Emphasize the importance of preparation and planning that must be done
before construction can begin. Discuss the following tasks. (Write them
on a flipchart.)

• Order all necessary materials and equipment (as listed
in Handout 6-2).

• Clear and prepare the well site.

• Rough grade the surface area around the well.

• Build or purchase concrete blocks for the foundation
and headwall.

• Cut lumber for forms and other uses.

• Arrange for the work crew to be available at the
appointed time.

9. Closure: Review this Session and Link to the Next Time: 5 minutes

Be sure all questions have been answered about the field project and the
improvements to be made for the selected wells.

MATERIALS

Handout 6-1: Protection of r en Yells
Handout 6-2: List of Tools and Materials Needed for Protection of Open Wells
Handout 6-3: Glossary of Terms Used in Construction
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SLOPING
CONCRETE

APRON

CONCRETE
BLOCK

FOUNDATION

PROTECTION OF OPEN WELLS

WELL OPENING
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Ma terials needed

cement
sand
gravel
10 mm rebar
3 mm rebar
tie wire
nails
wood
rope

LIS'l' OF TOOLS AND MATERIALS NEEDED

Tools needed for each team

me tric tape
axe
carpenter's level
flat blade shovel
round blade shovel
bucket
hammer
crowbar
mixing pad
wheelbarrow
steel trmvel
bar eu tter
pliers
plumb bob
saw

Handout 6-r



Handout 6-3, p.l

GLOSSARY OF TERMS USED IN CONSTRUCTION

BERM: A narrow ridge to serve as a form for the outer edge of the concrete
apron. A berm is made of a semi-dry mixture of cement and dirt and some water
(1 part cement to 6 parts dirt free of vegetation).

CARPENTER'S LEVEL: A straight-edge piece of wood or metal usually about 1
meter long, with an insert containing a small bubble placed on top in the
center. Yhen the device is in a horizontal position, the bubble will be in the
center of the insert if both ends are qt the same level. A line drawn along
the top or bottom of the device will be ~evel.

CONCRETE HIX: A concrete mix is usually e. 'oressed as the parts of cement to
sand and to stone. A 1:2:4 mix consists ot 1 sack of cement (a cement sack
holds about 25 Ii ters or 1 cubic foot) f 2 'acks of sand, and 4 sacks of
gravel. Enough water is added to the mix to ~ ~ a mass which can be worked
into the forms but which is not soupy or runny. ~be total volume of the mix is
somewhat less than the sum of the parts, as the ~ement and sand fill some of
the spaces between the pieces of gravel. Depending on the size of the sand and
gravel, the total volume of the 1:2:4 mix will probably be about five times
the volume of the cement used.

FLOAT: A flat piece of wood or metal about 10 em wide and 20 cm long, with a
handle fas tened to it. A float is used for the final finishing of a flat
concrete surface after it has partially set but is still not hard. The worker
moves the float on the concrete surface with a circular motion to draw
moisture to the surface for a final finish. A metal float is used to obtain a
smooth concrete surface. A wooden float is used to obtain a rather rough
non-skid surface suitable for a concrete apron. (The apron would be slippery
if it was finished with a metal float.)

FORMS: Forms are used to mold wet concrete to the shape desired. The forms may
be made of wood, metal, or other materials. For this workshop, the forms for
the concrete blocks will be made of wood, as it is easy to work wi th and
generally available. For the apron, the top layer of concrete blocks in the
foundation will serve as the inner form. A temporary berm of weak concrete
made of cement and dirt will be used as the form for the outer edge of the
apron.

MORTAR: A mixture of water, sand, and cement and/or lime. Mortar for this
workshop will consist of 1 part cement and 3 parts of clean sand mixed with
sufficient clean water to make a firm mortar mixture that will spread easily
with a trowel but will not run. The mortar must adhere to the surface of the
concrete blocks when applied wi th the trowel and stay in place between the
vertical faces of the concrete blocks without running out.

PLUMB BOB: A weight attached to the end of a line used to indicate a vertical
direction when hanging freely. All points on the line are vertically above the
reference point at the lower end of the line.
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Handout 6-3, p.2

POUR: When concrete is placed in a form it is called a concrete "pour"
although it is usually shoveled into place or emptied from a wheelbarrow into
the formed area.

RlmAR: An abbreviation for "reinforcing steel bar" used in concrete structures
to add tensile strength to concrete, which is strong when compressed but
comparatively weak when pulled or bent. Rebars are often roughened on the
surface to increase their bond with the concrete. Smooth bars may be used when
the stress on the concrete is not too great.

SET: The chemicals in the cement react wi th the water and then the water
begins to evaporate and the concrete hardens and is said to have set. As the
moisture evaporates the concrete becomes stronger and, by the end of seven
days, should have reached full strength. After one day it is strong enough to
walk on but is still fragile and will crumble when struck on an edge. By the
end of two days the concrete should be hard enough to walk on for constructing
the headwall.

SCREED: A straight-edge piece (usually of wood) 5 em x 10 em or 5 em x 15 em
for leveling and smoothing (screeding) recen tly poured concre te. The screed
rests on two supports and is moved backward and forward over the fresh
concrete surface.

'l'RO\lEL: A fIa t me tal pIa te, triangular in shape, 15 or 2.0 cm long, wi th a
handle fas tened to it. The t rowel is used for placing and working cemen t
mortar in brick, concrete block, and masonry construction.

VIBRATE: Fresh concrete IS vibrated after it is poured into place to assure
that it fills all the spaces inside the form. To vibrate the concrete, the
worker moves a shovel or flat stick up and down in the concrete after it has
been poured. Sometimes mechanical vibrators are used, but they are expensive
and require either a gasoline or electric motor to run them.
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GUIDE TO SESSION 7: EXCAVATING FOR THE FOUNDATION

Total Time: 4 hours 15 minutes

~
n

SUBJECT PROCEDURE TIME HANDOUTS/MATERIALS FLIPCHART REQUIRED

Session Overview Trainer presentation 5 minutes

Concrete Foundation Lecturette 30 minutes Handout 7-1: Determining
the Diameter of the

I Foundation Circle [

I

Handout 7-2: Locating the
~ell Center and the

I I Foundation Ledge;
Excavating the Ledge

Team Preparation Team activity 30 minutes

Setting Leveling I ne~nnsrrar;nn aP~

I
2 hoursI v ....vu .... ..~v.. ~-

Stakes fieldwork 30 minutes

Review of Learnings I Team discussion 20 minutes

Team R~ports Team acti'V'i ty 15 minutes

Closure TLainer presentation 5 minutes



SESSION 7: Excavating for the Foundation

Total Time: 4 hours 15 minutes

OBJECTIVES

At the end of this session the participants will be able to

• determine the center of a well arid set leveling
stakes,

• level and excavate for ac.oncrete bloc.k foundation,
and

work as part of a team on construction tasks.

OVERVIEW

This session starts the hands-on construction phase of the project. The first
step in the well ~.mprovement process is establishing the center of the well.
All horizontal measurements will use this center point as a reference. Once
this point is established the partIcipants will excavate tTound the upper part
of the well to get ready for the placement of a concrete block foundation.

This session begins vith a classroom discussion of the method for establishing
the center of the well and the procedures for leveling and excavating for the
concrete foundation. The teams then move to the field where they are given a
short demonstration of how to use a carpenter's level. The te'lms spend the
rest of the day in the field excavating for the foundation. The session
concludes with a review and summary of learnings.

PROCEDURES

1. Session Overview l'lme: 5 minutes

Review the session goals and provide an oVE::Lview of the ac t i vi ties.
Remind participants that they will be working on this field project for
the next seven days.

Tell participants they will be focusing on excavating the site today, but
before excavation can begin the center of the well must be established.
This center point will be used as a reference for determining the
placement of the foundation, the apron, and the headwall.

2. Concrete Foundations - Lecturette Time: 30 minutes

Begin the lecturette by p.xplaining the purpose of a solid foundation.
State that a solid foundation at thf' upper edge of an open well
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• provides support for the concrete apron and
headwall and

• prevents dirt at the upper edge ~f the well from
sliding into the well.

Success in protecting an open well is highly dependent on the care with
which the the concrete foundation is placed. Ask the participants to
review the construction sketch in Handout 6-1 to visualize the excavation
work.

Distribute Handout 7··1: Determining the Diameter of the Foundation Circle
and discuss how the theoretical diameter of a well can be found using two
sticks/poles and the formulas in the handout. Be prepared to offer a
quick demonstration, if necessary.

Distribute Handout 7-2: Locatin~ the Well Center and the Foundation
Ledte; Excavating the Ledge. USIng the diagram in the handout, quickly
exp ain each of the seven steps. Reassure the participants that you will
go over this material again in the field.

Explain that excavating for the foundation has the following requirement:
The bottom of the excavation must be level and deep enough so that the
upper layer of blocks in the concrete foundation is also level and the
top surface is at the same level as the proposed finished surface of the
apron. The upper layer of blocks will serve as the inner form for the
apron and as support for the screed, and for le.veling the ground surface
around the apron.

3. Time: 30 minutes

Gi ve the teams 20 to 30 minu tes to prellare for thE! fieldwork. The
fieldwork will consist of setting the leveling stakes and excavating the
foundation. The teams should refer to Handouts 7-1 and 7-2.

Remind participants that as team members they should

• pay attention to how the work is organized,

• give each other sufficient opportunity to have
hands-on practice, and

• take into account the strengths, skills, and
learning needs of each team member.

At the end of the team planning, send the teams to the field.

4. Setting Leveling Stakes - Demonstration
and Fieldwork -

Time: 2 hours 30 minutes

Give a short demonstration of setting the leveling stakes. Show how to
use a carpenter's level to make level reference points. If a carpenter's
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level is not readily available, an alternative would be a translucent
hose, which allows the water level to be seen (Handout 15-2, item 2 gives
an explanation on how to use a hose for leveling.) Then ask all of the
teams to work on setting the leveling stakes. Handouts 7-1 and 7-2 should
be used as references. Give 30 minutes to complete these tasks. During
this ti~e the trainer has three basic roles:

• to act as a resource person;

• to pose questions, such as:

If you continue doing that task the way you are,
what do you think will happen?

Is there a more efficient way to organize this
task?

• to ubserve closely the work being done to spot
problems or confusion about the tasks.

Have the teams carry out the excavation for the foundation as described
in Handout 7-2. It may only be possible for one team at a time to work
on the excavation. Return to the classroom after the fieldwork.

5. Review of Learnings - Team Discussions

Each of the teams should discuss

Time: 20 minutes.

• how they worked together as a team and
• what they learned about leveling and excavating.

Also they should raise any questions or concerns they have about the
fi.eld project.

6. Team Reports - Group Discussio~ Time: 15 minutes

Ask for a brief report from each team. Discuss questions, concerns, and
learnings as appropriate.

7. Closure: Review this Session and Link to the Nex~ Time: 5 minutes

MATERIALS

Handout 7-1: Determining the Diamet(~r of the Foundation Circle
Handout 7-2: Locating the Yell Cent(~r and the Foundation Ledge;

Excavating the Ledge
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Handout 7-1

DETERMINING THE DIAMETER OF THE FOUNDATION CIRCLE

Establish two perpendicular diameters as shown in figure, by laying two sticks
across the well so that they cross in the middle. Move the sticks around until
they bisect each other. The point at which they bisect is the theoretical
center of the well. The distance to the inside of the foundation wall will be
measured from the center. With the sticks in this position, measure the
diameters. Record dimensions A and B.

To calculate the diameter of the foundation circle, add the two diameters
tosether and divide by two:

For example: 1.54 + 1.46 = 3.00 m
3.00 m ~ 2 = 1.50 m

The radius will equal one-half the diameter: 1.50 m ~ 2 = 0.75 m

Note: The theoretical diameter of 1.50 m will be used in the examples as the
basis for calculations.

DETERMINING THE DIAMETER
OF THE FOUNDATION CIRCLE

ACTUAL
EXCAVATED EDGE

OF WELL

MEASURING STICK
,----=~:,'

FIRST
DIAMETER

(1.46m)
~-==~~

SECOND
DIAMETER

(1.54m)

DIAMETER OF
FOUNDATION CIRCLE

(1.50m)
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Handout 7-2, p. 1

LOCATING THE VELL CENTER AND THE FOUNDATION LEDGE;
EXCAVATING THE LEDGE

(Based on a well with a diameter of 1.5 meters)

Step 1: Rough grade the area around the well and es tablish an even, level
surface.

Step 2: Set leveling support stakes 1, 2, 3, and ·4. Refer to the figure on
7-2, page 3, to determine where to place the stakes.

Step 3: Measure up 13 cm from the level (rough grade) established in Step 1
and mark with a line on stake 1.

Step 4: With the long straight edge (5 cm x 10 em x 270 em) and the
carpenter's level~ mark stakes 2, 3, and 4 at the same level as stake 1. Then
mark stakes 5, 6, 7, and 8.

Step 5: To make the centering cross, two pieces of wood measuring 5 em x 10 cm
x 2'ro-cm will be needed along with a short piece measuring 2.5 cm x 5 cm x 30
cm for nailing the cross pieces together. One of the long pieces must be cut
in the middle to make two pieces (5 cm x 10 cm x 135 cm). These will be butted
against either side of the center of the other long piece and nailed to it
using the short piece (see figure). Position the cross over the center of the
well by making sure that dimensions A and B (from Handout 7-1) are duplicated.
Once the cross is centered, nail the centering cross to stakes 1, 2, 3, and 4
at the level marks (13 em in height).

Step 6: Tie a plumb bob line at the intersection of the two pieces of the
centering cross (the center of the well).

Step 7: Measure in horizontally 1.20 m from the plumb bob line to determine
the width of the ledge for the foundation blocks.

Step 8: Cut a measuring stick and measure down 47 cm from the bottom-edge of
the cen tering cross to determine the depth of the ledge. The ledge mus t be
large enough to accommodate two layers of blocks and the mortar between them.
(Based on concrete blocks measuring 15 cm x 20 cm x 40 em.)

Step 9: Excavate the ledge carefully, throwing the di rt away' from the well
onto the apron area for use in fine grading that area. The bottom of the ledge
must be level and the inner edge away from the well must be as vertical as
possible.

Note: If the circumference of the well is very irregular, some of the
foundation blocks may hang over the edge (see Session 8). Check the width of
the foundation ledge to make sure that the firs~ course of blocks does not
hang over the edge. If there is more than 1 or 2 cm of overhang, the ledge
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Handout 7-2, p.2

should be widened. However, this will increase the diameter of the foundation
circle.

MATERIAL FOR ONE VELL

8 leveling stakes - 5 cm x 5 cm x 20 cm
2 centering cross pieces - 5 cm x 10 cm x 270 em
1 short piece to nail cross together - 2.5 em x 5 em x 30 em
4 measuring sticks - 2.5 cm x 5 em x 50 cm
nails

EQUIPMENT FOR ONE YELL

1 metric tape
2 axes
2 hammers
2 carpenter's levels, about 1 meter long
2 round blade shovels
2 flat blade shovels

Note: There may be room enough for only one team to work on the excavation at
a time.
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HANDOUT 7-2, P3

DETERMINATION OF CENTER OF WELL &
EXCAVATION FOR CONCRETE BLOCK FOUNDATION

2.5em x 10em x 30em BOARD
NAILED TO TOP OF

CROSSED 5em x 10em's
STAKE No.4

STAKE No.2 I

ACTUAL EDGE
OF WELL

STAKE ~o. 6

'0
..- CENTERLINE

OF WELL
(5 em x 10 em)

CENTERING CROSS

,.--DIAMETER
OF FOUNDATION

CI RCLE (i.50m)

STAKE No.7

STAKE NO.:1

--.-.1iiF~~~~~====~~
11(

LOW POINT
DRAINAGE

AT STAKE NO.5

STAKE No.5

~

STAKE No.8

\

ROUGH GRADED
GROUND LEVEL

PLUMB BOB

47 em
., ...........~----t

) LINE

1120 + 1.45m
I.....·~----:-::-::"::"--:---~

(2.20m) BUBBLE

112 D + 0.55m I CARPENTER'S LEVEL

~
1.30m). / LEVELING CROSS

112 0 + 0.45m LEVEL MARK
~.20m) •

.----"7f-............
N 5 No.1
0." 13em

._L ,--I-J-f_-Ji::=::::z:=¥i==~U----l--I:L.,

BASED ON CONCRETE BLOCK OF 15cm x 20cm x 40cm

- 95 -



GUIDE TO SESSION 8: BUTLDING A CONCRETE BLOCK FOUNDATION

Total Time: 4 hours

1....0
'-.J

SUBJECT

Overviev

Placing Concrete
Blocks

Team Preparation

Mixing Mortar

Fieldwork

Lessons Learned

Closure

PROCEDURE

Trainer presentation

Lecturette

Team activity

Demonstration

Team activity

Group discussion

Trainer presentation

I
I

TIME

5 minutes

20 minutes

20 minutes

20 minutes

2-3 hours

30 minutes

5 minutes

HANDOUTS/MATERIALS

Handout 8-1: Placement of
Concrete Block Foundation

FLIPCHART REQUIRED



SESSION 8: Building a Concrete Block Foundati~n

Total Time: 4 hours

OBJECTIVES

At the end of this session the participants will be able to

• place three layers of concrete blocks to construct a
foundation for the apron and headwall and

• mix, prepare, and use ce~ent mortar.

OVERVIEW

In this session the participants place the first two layers of concrete blocks
for the foundation. Normally the first major construction phase is to form and
pour the concrete blocks for use in the foundation. However, given the
sequencing of tasks for this workshop it is necessary to build the foundation
and apron early on so that there is enough time for it to cure. Therefore,
pre-made or purchased blocks are used for this step. Part iei pan ts wi 11 learn
how to make forms and pour concrete to construct the blocks in a later
session.

This session begins with a lecturette on placing the concrete blocks, followed
by a short demonstration in the field of how to mix cement mortar. The
participants spend the rest of the session laying the concrete blocks.

PROCEDURES

1. Overview of Objectives and Activities Time: 5 minutes

Share session goals and provide an overview of the activi ties. Tell
participants they will be spending most of the morning in the field
placing concrete blocks to build the foundati0n.

2. Placing Concrete Blocks - Lee turette Time: 20 minutes

Pass out Handout 8-1: Placement of Concrete Block Foundation and present
the following steps in placing concrete blocks.

• A bed of mortar is troweled onto the bottom of the ledge
excavated for that purpose. The bottom layer of concrete blocks
is laid radially and cemented together on the bed of mortar. As
the blocks are laid they should be moved sideways a bit to seat
them firmly in the mortar bed. They should be placed so that the
vertical corners of the blocks 0n the well side meet and form a
solid face. Mortar is troweled into the spaces between the
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blocks and between the blocks and the vertical face of the ledge
excavation unt~l the spaces are completely full.

• A second layer of blocks is laid radially on a bed of mortar on
top of the £i rs t layer. To provide strength to the foundation
these blocks should be placed so that they come together at the
center of the blocks in the first layer. Mortar is not placed
between the blocks in the second layer sothRl rebars from the
apron may be inserted between them and t!.en embedded in the
concrete when the apron is poured.

• A third layer of blocks is laid end to end on a bed of mortar on
the second layer of blocks. This serves as the inner form for
the concrete apron and as the support forscreeding the top of
the apron. Again mortar is not placed between these blocks.

Stop here for questions about placement of th~ concrete blocks. Go on to
discuss the principles of mixing concrete mortar.

• The mortar fo~ use in laying the concrete blocks in the
founda t ion and headwall will be made of 1 part cemen t and 3
parts clean sand mixed wi th water to make a workable mix. It
should not be soupy. You should be able to pick up a trowel full
of the mortar without its running off.

• The cement and sand are measured onto a mIxIng pad, using a 28
liter measuring box. They are mixed until the color is uniform.
Then the mix is piled in a mound and a hole is hollowed out in
the cen tel'. A small amoun t of water is poured in to the hollow
area and the cement-sand mixture is shoveled into the water and
mixed with it. More water is added gradually until the mixture
is workable. Be ~areful not to add too much water. If the
mixture is too wet, more sand and cement may be added and mixed
in thoroughly.

• Provide the following caution: As the mortar requires some time
to harden, avoid moving th~ concrete blocks once they have been
placed and mortar has be~n troweled into the joints.

Tell participants they will not have time to place all three layers
today. A work crew will finish this work while they begin the next task.

3. Time: 20 minutes

Divide the group into the four construction teams and ask them to review
Handout 8-1 and prepare for the fieldwork.

Give teams 15 minutes to prepare for the fieldwork.

Remind the participants that as team members they should

pay attention to how the work is organized,
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give each other sufficient opportunity to have
hands-on practice, and

take into account the strengths, skills, and learning
needs of each team member.

After the team preparations are complete, have all the teams go to one of
the field sites for a demonstration on mixing mortar.

4. Mixing Mortar - Demonstration Time: 20 minutes

Before the teams begin placing the concrete blocks, the participants
should see a demonstration of preparing and mixing cement mortar. (Tell
participants that there will be a lecture and further demonstration of
making good concrete and the proportions to lise for different mixes.)
Today participants np.ed to be able to make mortar out of a cement-sand
mixture,

Demonstrate proportioning and mIxIng the mortar using 1 part cement to 3
parts clean sand mixed with water.

Af ter the demons tra t ion, two of the teams should go to the other well
site.

5. Fieldwork Time: 2-3 hours

The teams place the concrete blocks as described in Handout 8-1. After
completion of this fieldwork, the participants should have their mid-day
meal and then return to the classroom for the next session.

6. Lessons Learned - Full Group Discussion Time: 30 minutes

Ask each team for a brief report. Discuss questions and concerns and ask
them to list the most important lessons they learned.

7. Closure: Review this Session and Link to the Next 1'ime: 5 mi nu tes

MATERIALS

Handout 8-1: Placement of Concrete Block Foundation
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Handout 8-1, p.1

PLACEMENT OF lJNCRETE BLOCK FOUNDATION

(Based on a well with a 1.5 m diameter of 1.5 meters)

Step 1: Mix 28 li tel'S of cemen t with 84 li ters of clean sand (proportion
1:3). Add water until the mortar spreads easily with a trowel; it
should not be runny or soupy.

Step 2: Sprinkle a light coat of sand on the ledge.

§tep 3: Trowell C'm of mortar onto the ledg.e.

gep 4: Lay the first layer (course) of concrete block radially with the
inner corners touching.

Step 5: Fill the spaces between the blocks and the space between the blocks
and the vertical face of the ledge with mortar.

~ep 6: Spread a bed of mol.' tar 1. 5 cm deep on top of the fi rs t layer of
blocks.

Step 7: Place the second layer of blocks as shown in the figure, with the
spaces between them over the center of the blocks in the first
layer.

St~p~: Do not fill the spaces between the blocks of the second layer wi th
mortar.

Step 9: Spread a bed of mortar 1.5 em deep on the inner 20 cm of the surface
of the second layer of blocks.

Step 10: Place the top layer of blocks as shown. Do not fill spaces between
them. If a large gap exists bet",een the blocks when the ring of
blocks is closed, then it should be filled with mortar or a small
bloc~,. A form for making small blocks is shown in Handout 9-3.

Step 11: Clean inner surface of the foundation, cover it, and keep it moist.

MATERIAL FOR ONE WELL

(Based on a well with a diameter of 1.5 meters.)

57 concrete blocks - 15 cm x 20 cm x 40 cm

q4 liters of clean sand (2 sacks)

1 sack of cement (addi tional material should be on hand in case more
mortar is needed)

water as required
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Handout 8-1, p.2

EQUIPMENT

1 cubic foot measuring box (28 liters)

1 plumb bob with 2 meters of string (a stone tied on the end of a string may
be used as a plumb bob)

3 trowels

1 wheelbarrow or head pallet

mixing pad

1 bucket

2 shovels

1 metric measuring tape
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HANDOUT 8-1, P3

PLACEMENT OF CONCRETE BL.OCK FOUNDATION

STAK.E

RAD:~ELLI
::--- ----~______ I

I
MORTAR BED

..~

~~ r- ~IPLUMB LINE

1./'pWELL
PLUMB BOB

~~~fij

NOTE: USE PLUMB LINE ESTABLISED
FOR EXCAVATING THE LEDGE TO
POSITION THE CONCRETE BLOCKS IN
A CIRCLE AT THE a.75m RADIUS AND
VERTICALLY IN LINE.

ORIENTATION OF BLOCKS

y, BLOCK-l

I

O.75m..-------

..=---:._- i---- -- -
~-----

I
"",,_ I

~;ELL1
2nd COURSE

a.75m

FINE GRADED
GROUND SURFACE

1-+ V2 BLOCK
r---,
I I

I I
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GUIDE TO SESSION 9 ~ MIXING AND POlilUNG CONCRETE BLOCKS

Total Time: 4 hours

Ovcrviev

Concrete Blocks

Making Good Concrete

I
I"
I

SUBJECT PROCEDURE

Trainer presentation

Trainer presentation

Lecturette

TIME I HANDOUTS/MATE.RI:~~

I
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i 20 minutes ! Handout 9-1: Concrete
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Steps in making
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Constructing Forms
far Concrete Blocks

Team activity I 15 minutes

Handout 9-2: Making
Concrete and Mortar Mixes

Handout 9-3: Building
Concrete Block Forms and a
Measuring Box

Building Forms

Mixing Concrete for
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Mix anG Pour Concrete
Blocks

Clean-Up

Evaluation of the
Fieldwork

Closure

Fieldwork

Demonstration

Fieldwork
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Discussion

Trainer presentation

45 minutes

20 minutes

60 minutes

20 minutes

30 minutes

5 minutes

Handout 9-4: Mixing and
Pouring Concrete Blocks

Learnings from
field~orl:



SESSION 9: Hixingand Pouring Concrete Blocks

Total Time~ 4 hours
OBJECTIVES

At the end of this session, the participants will be able to

• mix and .pour concrete,

• construct forms for concrete blocks, and

• tell what concrete mix is used for concrete blocks.

OVERVIEV

This session provides participants with information and practice in mixing and
pouring concrete as well as building fo~ms for constructing concrete blocks.
Concrete blocks are the primary materials used to construct both the apron and
headwall foundations.

This session combines classroom lectures, discussions, demonstrations, and
fieldwork in the same construr.tion teams. Fieldwork is in two parts. First,
teams const~uct all the necessary forms to build concrete blocks and to make a
measuring box for the ingredien ts to mix concrete. Second, participan ts mix
and pour concrete for blocks to use in the headwall.

PLANNING NOTE FOR TRAINERS: Most of the concrete blocks to be used for both
the apron and headwall sho~ld be pre-made or purchased prior to the workshop
because there is not enough time during the workshop for blocks to cure
properly and there is no need for participants to spend a lot of time on the
repetitive task of block-making. The three or six blocks made during the
session will have five days of curing time before being used in the headwall.

PROCEDURES

1.

2.

Overview of Objectives and Activities

Give the session goals and an overview of the session.

Concrete Blocks

Time: 5 minutes

Time: 20 minutes

Ask the participants to think of various uses of concrete blocks in water
and sanitation construction. Be sure everyone understands that in this
project the concrete blocks will be used only for constructing the
foundation and the headwall.

Ask the participants why concrete blocks were selected for this
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construction work. Below is a list of reasons they are likely to
generate.

• Relatively simple to make.

• Forms easily built and assembled.

• Easily removable forms.

• Construction material relatively low-cost and

generally available.

• Can be made ahead of time and stored.

• Can make different sizes to fit need.

• Lumber may be scarce.

• Regular bricks are too small for a foundation.

Tell the part icipan ts that, given the curing time needed before the
blocks can be used and also the large quantity of blocks required, most
of the blocks for the construction were pre-made or purchased for this
workshop.

Explain that building the required number of blocks is normally the first
step of the construction phase. Here the process is being reversed to
accommodate the workshop schedule.

State that today the participants will build two to four concrete blocks
which will be used in the headwall. The participants will build the forms
and mix and pour concrete.

Remind the participants that the construction teams remain the same.

3. Making Good Concrete - Lecturette Time: 20 minutes

In your own words, state that concrete is one of the principal construc
tion materials. It is widely used for footings, foundation walls, base
ment walls, walls above ground, and floors for all kinds of buildings. It
is also used in making improvements on the farm and around the home, such
as building cisterns, well platforms, retaining walls, and many other
useful structures.

To give maximum service and satisfaction, the concrete must be of good
quality. Then it will be strong, durable, and watertight.

This session describes the few simple rules to follow in making good
concrete.

Review the steps to follow in making good concrete blocks. (Write them on
a flipchart.)

Making good concrete involves:

- 110 -



selecting ingredients,

proportioning,
mixing,

making, shaping, and bracing forms,

reinforcing,

placing concrete in forms,

vibrating,

finishing,

curing

Use Handout 9-1: Concrete Primer and Handout 9-2: Making Concrete and
Mortar Mixes to prepare a lecturette about concrete and concrete mixes.
Distribute the handouts after the lecturette.

4. Constructing Forms for Concrete Blocks 
Fieldwork Preparation

Time: 15 minutes

Distribute Handout 9-3: Building Concrete Block Forms and a Measurin
Box. Tell the participants to IV de into their constructIon teams. G ve
the teams 15 minutes to read the handout and plan their work. Point out
they will also be building a measuring box to use for measuring
ingredients for the concrete mix.

5. Building Forms - Fieldwork Time: 45 minutes

Have the teams proceed to the field sites and construct and assemble the
forms necessary to construct one block and build one measuring box. Your
role as a trainer is to circulate among the teams, check progress, ask
questions, and act as a resource person.

6. Mixing Concrete for Blocks 
Field Demonstration

Time:. 20 minutes

Demonstrate (to the total group or at each site) how to proportion and
mix concrete ingredients and pour the concrete into a pre-made form. The
demonstration should include

• proportioning,

• mixing,

• pouring,

• vibrating, and

• finishing.

7. Mix and Pour Concrete Blocks - Fieldwork Time: 60 minutes

Have the teams mix and pour concrete blocks as described in Handout 9-4:
Mixing and Pouring Concrete Blocks. Your role as trainer is to circulate
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among the teams to check progress, pose questions, and act as a resource.

Pay special attention to

• proper mIxIng techniques,

• obtaining a mix of the proper consistency, and

• thorough vibration.

8. Clean-Up Time: 20 minutes

Have each team spend 10 to 15 minutes securing and cleaning up the work
site and storing the concrete blocks appropriately. After this step, the
teams return to the classroom.

9. Evaluation of the Fieldwork - Full Group Discussion Time: 30 minutes

Ask the participants the following questions about concrete mixing and
pouring:

• What did you find difficult about concrete-mixing and
pouring?

• What would you especially want to remember the next
time you mix concrete?

Ask the same questions about forming and building concrete blocks.

Talk about (and list on a flipchart) how what has been learned may be
useful when the participants retur~ home.

10. Closure - Review this Session and Link to the Next

MATERIALS

Handout 9-1: Concrete Primer
Handout 9-2: Making Concrete and Mortar Mixes
Handout 9-3: Building Concrete Block Forms and a Measuring Box
Handout 9-4: Mixing and Pouring Concrpte Blocks
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Handout 9-1,p.l

CONCRETE PRIMER

A. Selecting Ingredients

• Cement - Portland cement should be a free flowing powder. Make sure it
has not gotten wet and hardened in the sack.

~ Water - clean. If it is drinkable, then it is probably okay for
concrete.

• Sand - uniform. From finc to 6 mm in size. Clean and hard.

• Gravel/crushed stone - Variable from 6 mm in diameter up to a diameter
equal to one-fifth the thickness of the slab. Clean and hard.

B. Cleaning Sand and Gravel

If the sand and gravel are not clean, the concrete will not be as strong
as if the ingredients are clean. Large stones, sticks, grass and clumps
of earth and other debris need to be removed from the sand and gravel. If
the sand and gravel are still not adequately clean, they can be washed
with water.

C. Proportioning

There are four maj or ingredients in concrete. These are cemen t, sand,
gravel, (also called aggregate) and water. A common proportion of these
materials is 1 part cement to 2 parts sand to 4 parts aggregate.
Proportioning can be by weight or volume. In this manual, volume
measurements are used.

Note that the strength, durability, and watertightness of concrete are
controlled by the amount of water used per sack of cement. In general,
the less water used the better the quality of the concrete, so long as
the mixture is plastic and workable. Some concrete must be stronger and
more watertight than others: less water is used for such concrete. The
final decision on the amount of water to be used is determined by the
consistency of the concrete when it is mixed.

For normal concrete use a quan t i ty of water equal to approximately 7
gallons (26.5 liters) per 50 kg (110 pound) sack of cement or 6 gallons
(22.7 liters) per 94 pound bag.

Foe damp sand

For wet sand

- which feels slightly damp to the touch, use 25.6
liters of water per sack of cement.

- which feels wet and leaves a little moisture on
the hands, use 23 Ii tel'S of wa tel' per sack of
cemen t.
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For very wet sand

D. Mixing by Hand

which is sand that leaves the hand
glistens or sparkles when picked up,
liters of water per sack of cement.

wet and
use 20

On most self-help projects, the amount of concrete needed is small and
does not justify using a mechanical mixer. In any case a mechanical
mixer may not be available or if it is, it will be expensive. If a few
precautions are taken, hand-mixed concrete can be as strong as concrete
mixed in a machine.

The first requirement for mIxIng by hand is a mixing area which is both
clean and watertight. This can be a wood and metal mixing trough or a
simple concrete floor (called a "pad").

Use the following procedures, being careful to measure all materials:

1. Spread the sand evenly over the mixing area.

2. Spread the cement evenly over the sand and mix these materials
by turning them with a shovel until the color is uniform.

3. Spread this mixture out evenly, spread the gravel on it, and
mix thoroughly.

4. Make a mound of the material in the center of the mixing pad,
make a depression in the mound and pour the water in to the
depression, slowly and thoroughly mixing the material into the
water with a shovel. Mix water and sand/cement/gravel mixture
together twice to make sure it is thoroughly combined.

A workable mixture should be smooth and plastic, neither so wet that it
runs nor so stiff that it crumbles. If it is too wet, add small amounts
of sand and gravel, in the proper propor~io~ until it is workable. If a
concrete mixture is too stiff, it wiIT be difficult to place in the
forms. If it is not stiff enough, it means that too much water has been
added and the concrete will be weaker than intended.

When the work for the day is finished, be sure to rinse the concrete from
the mixing area and the tools to keep them from rusting and to prevent
the concrete from caking on them. Smooth] shiny tools and mixing surfaces
make mixing much easier. The tools will also last much longer.

E. Forming

A form is a mold into which the concrete is placed. The inside surface of
the form should be sealed to prevent the concrete from sticking. This can
be done by coating the inside with used motor oil. This also adds to the
life of the form and makes it easier to remove.

Slakes should be driven around the sides of the forms to secure them so
they will not move when the concrete is being poured.
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Handout 9-1, p. 3

F. Placing Concrete in Forms

To make strong concrete structures it is important to place the concrete
in the forms correctly.

The wet concrete mix should not be handled roughly when it is being
carried and pu t in the forms. It is very easy, through jogging or
throwing, to separate the fine from the coarse gravel. Do not let the
concrete drop freely for a distance greater than 90 to 120 cm (3 to 4
feet). Concrete is strongest when the various sizes of gravel and cement
paste are well mixed.

Concrete which is too stiff is difficult t.o work into place in the form.
Concrete that flows out when placed in a form is too wet and therefore
weak.

As the concrete is being placed, it should be vibrated so there are no
air holes to leave weak spots in the concrete. This can be done by
agitating the concrete with some long thin tools. Agitating and vibrating
can be done with a thin (2 cm) iron rod, a wooden pole, or a shovel.

Special attention must be paid to assure that the areas near the sides of
the form are completely filled wi th concrete. If the forms are strong'
enough, they can be struck with a hammer on the outside to vibrate the
concrete just enough to allow it to settle completely in the forms. Too
much vibration, however, can force most of the large aggregate toward the
bottom, thus reducing the overall strength of the concrete.

G. Reinforcement

Concrete is reinforced with various materials, usually steel rods called
rebars. Steel rebars should be tied together with wire where they cross.
Also common is steel wire mesh. Less commonly used and less effective is
bamboo. If bamboo is used it should be completely dry (cured). The ends
should be sealed to reduce water uptake. It should be split and used skin
side down.

H. Finishing

Once the concrete is poured into the forms, its surface should be worked
to an even finish. The smoothness of the finish depends on what the
surface will be used for. If more concrete or mortar will later be placed
on it, the surface should be left relatively rough to aid in bonding. If
the surface will la tf!r be walked on, as for example the apron or the
cover of a well on which a pump will be mounted, it should be somewhat
rough to prevent people from slipping when it is wet.

A somewhat rough texture can be achieved by finishing with a wooden float
or by lightly brushing the surface to give it a texture. A very smooth
finish can be made with a metal trowel. Over-finishing (repeated
finishing) can lead to powdering and erosion of the surface.

- 115 -



Handout 9-1, p.4

I. Curing Con~rete

Af ter the forms have been filled, the concrete mus t be cured until it
reaches the required strength. The concrete must be kept moist during
curing so that the chemical reaction that causes it to harden will
continue for as long as is necessary to achieve the desired strength. The
early stage of curing is extremely critical. Once the concrete is allowed
to dry, the chemical hardening action will gradually taper off and cease.
It cannot be re-wetted to re-start the hardening process.

The concrete can be kept moist by covering the exposed surfaces wi th
canvas, empty cement bags, burlap, plastic, palm leaves, straws, and wet
sand. The covering must also be kept wet so that it will not absorb water
from the concrete. Covering is usually easier than continuously Gprink
ling or frequently dousing the concrete with water, another way to keep
it moist.
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MAKING CONCRETE AND MORTAR MIXES

Three different concrete and mortar mixtures will be used during this
workshop. Mixtures are generally specified by the number of parts of cement to
sand and to gravel (if gravel is to be used). For example a 1:2:4 mixture is
made up of 1 part cement, 2 parts sand, and 4 parts gravel. The proportion of
cement to the other ingredients is one of the factors which determines the
strength of the. hardened concrete. More cement tends to make the concrete
stronger, thus, the mixture depends on the purpose for which the concrete is
to be used.

There are two other variables in a concrete mix, namely, the size of the
gravel (also called aggregate) and the amount of water used in making the mix.
The cize of the gravel depends on the thickness of the structure for which the
concrete is to be used. Comparatively large rocks may be used for a massive
structure such as a concrete dam. Fine gravel no larger than 1 inch in
diameter should be used for thin slabs and walls.

The proposed use of the concrete also determines the amount of water which may
be used. For massive structures and thin walls, a soft, plastic concrete mix
is used for p.ase of placing (pouring). Also, with a soft mix, it is easier to
make sure that the concrete fills the forms without leaving holes. However,
the wetter the concrete is the weaker it will be, so the amount of water must
be controlled carefully. Cement mortar should be stiff enough so that it will
stay on a trowel as it is moved into place and so that it will not run out of
vertical spaces between the ends and sides of adjacent concrete blocks.

For this workshop, the following concrete and mortar mixtures will be used:

1. For concrete blocks: 1:4 (no gravel), with water enough to make
a mix that will fill all of the corners in the concrete block
form when vibrated with a paddle. It should not be soupy or
runny.

2. For the concrete apron: 1:2:4, with about the same proportion of
water as used in No. 1 above. The gravel ~ay be up to 2.5 em in
diameter.

3. For the cement mortar that is used in the joints between the
concrete blocks in the foundation and in the headwall, 1:3 (no
gravel). In this mixture, the proportion of water is very
critical. The mortar must be stiff enough to stay on a trowel
and to stay in vertical spaces between the concrete blocks.

It is important to measure the ingredients accurately for the mixtures listed
above. A measuring box will be made which will hold exactly one cubic foot.
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BUILDING CONCRETE BLOCK FORMS
AND A MEASURING BOX

STEPS FOR A~SEHBLING THE FORMS

1. Cut the required pieces of wood for constructing the form (see Figure 1).

2. Assemble the concrete block form.

a. Nail the baseboard and frame together.

b. Assemble the upper frame.

c. Nail the support blocks on the two side form boards 3 cm from the top
of the form.

d. Place the baseboard and frame on a flat surface near the conCL'ete
mixing pad.

e. Stand the two s ide forms on the baseboard agains t the two ou ter
strips.

f. Wedge the two end forms between the two side forms to make a box. If
the side boards do not wedge tightly, caulk along the edges with old
rags, making sure that no rags protrude into the inside of the form
where the concrete is to be poured.

g. To hold the side and end forms together, place the upper frame on the
assembled concrete block form so that it rests on the support blocks.

h. Paint the inside surface of the box with used engine oil to keep the
concrete from sticking to the wooden form.

Note: Figure 2 shows how to construct a form for fabricating a small
or half-sized concrete block.

STEPS FOR ASSEMBLING THE MEASURING BOX

Follow the instructions in Figure 3.

MATERIAL

For one concrete block form.

Baseboard and frame:

Pieces of wood cut to the following dimensions:
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1 piece - 2 em x 29 em x 54 em (baseboard)
4 pieces - 2 em x 5 em x 34 em
2 pieces - 2 em x 5 em x 44 em
2 pieces - 2 em x 5 em x 54 em

Side and end forms:

Pieces of wood cut to the following dimensions:

2 pieces - 2 em x 15 em x 44 em
2 pieces - 2 em x 15 ern x 20 em
4 pieces - 2 em x 5 em x 5 em

nails
used engine oil

Note: Finished lumber 2.5 cm thick which is planed both sides will result in
a board 2.0 cm thick.

For one 28 liter (1 cubic foot) measuring box with carrying railR.

Pieces of wood cut to the following dimensions:

2 pieces - 2 em x 30 cm x 30 cm
2 pieces _. 2 em x 34 cm x 34 em
1 piece - 2 cm x 34 ern x 34 em
2 pieces - 2 em x 10 cm x 84 em

used eng~ne oil
nails
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Figure 1

FORMS FOR MAKING CONCRETE BLOCKS

PPER FRAME

__--r-- END FORM

- SUPPORT BLOCKS

SIDE FORM

1 . BASE BOARD 2em x 34cm x54cm (1 pc)
2 . FRAME 20m x 5em x 34em (4 pes)
~i . FRAME 20m x 50m x 44cm (2 pes)
4 . FRAME 20m x 5cm x 54cm (2 pes)
5 . SUPPORT BLOCKS 2em x 5cm x 50m (4 pes)
ti . SIDE FORMS 20m x 150m x 44em (2 pes)
7· END FORMS 20m x 150m x 200m (2 pes)

BASED ON CONCRETE BL.OCK OF 15cm x 200m x 40cm
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HAN DOUT 9-3, P4
Figure 2

MODIFIED FORM FOR FABRICATING
PARTIAL CONCRETE BLOCK

SET DESIRED WIDTH
OF BLOCK

- 122 -

WEDGES



HAr-..OOUT 9·3, P5
Figure a

STEPS FOR BUILDING A
ONE CUBIC FOOT
MEASURING BOX

NAIL THROUGH
BOTTOM BOA RD

NAIL END 80ARDS
TO SIDE BOARDS

1. MATEHIALS TO MAKE A 28 LITER (1 CUBIC FOOT)
MEASUfllNG BOX:

REF.
DWG.

1 • 2cm x 30cm x 30em (2 pes)
2 . 2em x 34cm )( 30em (2 pcs)
3 . 2~m x 34cm x 34cm (1 pc)
4 . :?crn x 10c'1'l x 84cm (2 pes)

AS REQ'D USED ENGINE OIL
NAILS· Scm x 6d BOX

2. PROCEDURE
L CUT LUMBER AS SHOWN IN ABOVE liST.
2. NAIL BOT rOM TO SiDEf;
3. N/\IL SIDES TOGETHER
4. PAiNT INSIDE WITH LIGHT COAT

OF USED ENGINE OIL
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MIXING AND POURING CONCRETE BLOCKS

1. To pou~ the concrete block, follow these steps:

a, Mix the COllcrete, using I. parts of sand and 1 part of cement and
adding only enough water to make a stiff mix.

b. The preferred sand for COl1crete is s~arp quartz river sand,
because of its strength. It should be clean, free of dirt and
rubtish. The water used should also be tl~an and free of debris
and mud.

c. Mix the concrete on a flat, hard, clean surface.

d. Spi.ead the sand on the mixing surface first, then add U.e cemenl..
on top.

e. Mix the ~and and cement with flat ;,la.de shovels until the
mixture is a uniform color.

f. Pile the sand-cemen t mix in to a mound and n,ake a bf)wl-like
depression in its center.

g. Pour a small amount of water into the depression and shcv~l the
mix into it, gradually adding more water and shoveling the mix
into it until the mixture is the right consistency -- in this
case, stiff.

h. It is important not to add too much water at a time, as the mix
should be quite dry, not soupy and runny. If the mix is too wet,
add a small amount of the sand-cement mixture to absorb the
extra water.

i. Place the concrete in the form and "ibl~ate it by agi tating it
with a flat stick so that it fills the form completely.

j. When the form is full, scrape off the top with a flat board to
leave a rough surface.

k. Af tel' two days I.-emove the forms. The blocks 8ho\\ld be kept mois t
for at least three days before being moved to the construction
site.

2. To remove the ccncret8 form, follow these steps:

CAUTION: The concrete bl(2k has not reached its full strength by the end
of two days, so it should be handled carefully to avoid breaking it or
chipping off the cornecs.

a. Lift the upper frame off the form.
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b. Work the side forms away from the concrete block by pulling them
up off the baseboard and frame.

c. Remove the end forms.

d. Take ~he concrEte block off the baseboard and set it aside on a
c~eant hard surface until it is ready to be used.

e. If possible, store the concrete blocks in a shady place. Keep
them covered wi t'1 rllois tened empty cemen \. ~acks or grass for a
week, either in the storage area or when actually laid in place.

MATERIAL FOR 4 BLOCKS OF 1:4 PROPORTION

paddle (for vibrat~ng concrete)
10 liters (1/3 sack) of cement
40 liters (1-1/3 sacks) of clean sand
clean water

EQUIPMENT FOR MAKING CONCRETE BLOCKS FOR EACH YELL

2 flat blade shovels
2 buckets for carry~og water
1 wheelbarrow or head pallet
2 "amm~rs

1 paint brush for applying used engine oil
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SESSION lO~ Apron and Headwall Designs

Total Time: 2 hours
OBJECTIVES

By the end of this session, the participants will be able to

• describe the purposes of a headwall and an apron for
an open dug well,

• select appropriate types of headwalls and aprons based
on neeci, available resources, and cost factors,

• describe the type of headwall and apron to be
constructed during the field project, and

• design an appropriate water lifting device.

OVERVIEtl

This session introduces the participants to the purposes of head"l8lls and
aprons and to the construction methods and materials which can be used to
build them. The advantages and drawbacks of each method are reviewed and the
factors to consider in selecting the most appropriate method are discussed.
The specific construction methods to be used in the fieldwork are described.
The session also introduces appropriate water lifting devices.

PLANNING NOTE FOR TRAINERS: The type of water lift!ng device most appropriate
[or-ille wel--rs-Hle part icipan ts will be improving should i1l1'/e been selec ted
prior to the workshop. In this session provide sketches and dn explanation of
the type of water lifting device to b~ installed. A sketch could be reproduced
and distributed to the participants as Handout 10-2.

PHOCEDUHES

1. v'/erview of Objectives and Activj tie~ Time: 5 minutes

Share the objectlves of the session and provide an overvim,'. State that
it is important for the participants to ~lI1derstand the range of
construction methods for constructing an apron or headwall even though
they will become familiar wi th only one of them during the fi~ldwork.

2. Time: 10 minutes

Hake sure the participants understand what an :lpron is. Define an apron
as a slab (usually concrete) covering the area surrounding a well.
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Ask the participants to brainstorm on the purposes served by a well-
constructed apron. Rec0rd their responses on a flipchart.

Be sure the ]~st includes the following purposes:

• To drain spilled water and rainwater away from the
well.

~ To provide a place for users to stand and set
their buckets.

• To help prevent the well water from being
~ontaminated by surface water or animal and human
debris.

3. Types of Aprons - Lecturette

Present the following information in your own words.

1.'ime: 20 minutes

Aprons are usually d rcular bu t they can be square. Ci rcular ones are
more functional and economical, but square or multi-sided ones are
sometimes easier to build. The ideal width of an apron is two meters, but
it must be at least one meter.

The most effective construction material is reinforced concrete, but
masonry or brick may also be used.

TIle following advantages and drawbacks should be considered when deciding
on the size and shape of the apron and selecting the construction
ma terials.

• Reinforced concrete is the preferred material because it is

• smooth and mostly crack-free,
• strong,
• very durable, and
• impermeable.

Reinforced concrete should be used if sand and gravel are
available and cement is relatively inexpensive.

• If cement is in short supply and/or expensive, masonry should be
consid(>red for the apron. Decause masonry reqUTL"eS only small
amounts of cement to bond the stones together, it is relatively
inexpensi ve if large s tones are available. The advan tages of
masonry are that it is

not likely to crack and
reasonably impermeable.

The drawbacks are that the surface will not be smooth and
may have pockets or indentations in which pools of watE'll'
can stagnate.
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• Bricks are the least preferred option as they are

difficult to position for a smooth surface,
rrone to cracks and water leakage, and
not very durable.

Bricks for this purpose must be kiln fired, not adobe.

4. Headwalls - Lecturette Time: 30 minutes

Define a headwall as a structure built (on a foundation or on solid
gL'ound) all the way around a well and rising approximately one meter
above the apron. Find out from the participants if there are other local
terms used for a headwall.

Ask participants to identify the purposes of a headwall. Record their
responses on a flipchar t. Make sure the lis t includes the following
purp(Jses:

• To prevent dirt and filth from falling into the well.

e To prevent surface water from running into thG well.

• To keep people and animals from falling into the well.

• To make it easier to draw water from the 'llell.

State ~hat headwalls can be constructed of many materials, i.e.,

• poured con~rete,

• brick,
• concrete blocks (to be used in the fieldwork),
• masonry, and
e wood.

Discuss the advantages and disadvantages of each material and the factors
to consider in selecting which material to use. The advantages and
disadvantages are similar to information presented about aprons.

Explain why in tllis w~rkshop concrete blocks were chosen as the
construction material for both the headwall and the apron:

o They can be fabdca ted using homemade forms £L'om
readily available materials.

• Building with them is not complicated.
• They provide strong support,
• They can easily be laid to form a strong, circular

structure.
• They can be fabricated in advance so that the

constructio~ project can be completed during the
workshop time.

Refer to the drawing$ in Handout 2-1 of the headwall and apron to be
constructed and discuss their main features.
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5. Water Lifting Devices - Discussion Time: 40 minutes

Introduce the topic of water lifting devices. Ask the participants what
problems arise when individual well users use their own buckets and ropes
to draw water from the well. Be sure the following problems are
mentioned:

• Individuals often do not use a clean rope.
• The rope is often dragged through the mud.
• There is no sanitary place to set the bucket down before or

after drawing water.

Once again, remind the participants that a handpurnp is the only totally
sani tary method of drawing water, but short of this there are several
simple improvemen ts which can be made to improve the condi tions for
drawing water.

Ask participants what types of low-cost water lifting devices they have
seen effectively used.

Distribute Handout 10-1: Water Lifting Devices and talk about how these
methods keep the rope oft the ground. Other simple improvements include
putting up a post for hanging buckets to keep users from putting buckets
on the ground where they can get dirty or spilling water around the area.

Ask participants if they have other suggestions for simple improvements.

Illtroduce and discuss the type of water lifting device to be used in the
field cons true t ion proj ec t. Descri be why this type was selec ted and how
it functions.

Tell the participants that they will be responsible for the construction
and installation of the water lifting devices before the workshop is
ended. Community involvement is important at this stage to make sure the
water lifting device will be acceptable to the users.

6. Time: 10 minutes

Review the major purposes of aprons, headwalls, and water lifting
devices. Ask participants to tell what types of aprons and headwalls they
will most likely use back horne.

7. Closure: Revie\/ this Session and Link to the Next 'I'ime: 5 minu tes

HATEIUALS

Handout 10-1: Water Lifting Devices
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WATER LIFTING DEVICES

SIMPLE PIPE DEVICE
FOR DRAWING WATER

HANDOUT 10-1, P1

/
BUCKET

2.5cm PIPE

SIMPLE PULLEY DEVICE
FOR DRAWING WATER

2.5cm PIPE
30cm PULLEYS

ROPE

15cm x 15cm x 30cm
CONCRETE BLOCKS--lt~~

BUCKET
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HANDOUT 10·1, P2

PLANK WITH
GUIOEHOLE ......
FOR ROPE

WINDLASS

=

ROPE WOODEN
ROLLEf1S

IRON FRAME

BUCKET

ROLLER
TYPE

PULLEY

""'-- .BUCKET-------PULLEY
TYPE

1 'II.

HANDLE

BUCKET

WINDLASS
TYPE



GUIDE TO SESSION 11: PREPARATION fOR THE APRON POUR

Total Time: 6 hours

SUBJECT

Session Overview

I PROCEDURE !
! i

Trainer presentation

TIME

5 minutes

HANDOUTS/MATERIALS FLIPCHt\RT REQUIRED

Apron Preparation Lecturette 50 minutes I Handout 11-1: Construction
Steps--Preparation for
Apron Pour

Preparation for ! Team aetivi ty
Fieldwork

Fieldvork I Team activity
I

....... ! Evaluation of
,

Small groupw I<•.71 Fieldvork I discussion
I,

AppUcation I Individual activity!
I,

Closure j Trainer presentation

20 minutes

4 hours

30 minutes

10 minutes

5 minutes
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SESSION 11: Preparation for Apron Pour

Total Time: 6 hours

OBJECTIVES

At the end of this session, the participants will be able to:

• descri be the maj or tasks to be completed prior to
pouring a concrete apron,

• install screed supports (apron forms),

• slope the ground evenly in the apron area, and

• build and install rebars for the apron.

OVERVIEV

Preparation for the mIXing and pouring of a concrete apron is a major
construction step. In this session, the participants spend most of the day in
the field preparing for the apron pour to be done the following day.

The preparation work during this session involves

• preparing the the apron area so that it slopes evenly,

• constructing the screed supports which also serve as the outer
form for the concrete apron pour, and

• preparing and installing the rebar.

PLANNIN~ NOTE FOR TRAINERS: Work crews should have completed laying the
cOncretE block-foundaf fonlJegun by part idpan ts in Session 0 so that the <,pron
can be poured.

PROCI'DURES

1. Time: 5 minutes

Provide overview and prEsent session objectives.

2. Time: 50 minutes

Tell the participants that today they will prepare the apron area for the
pouring of the apron, wllicl1 will be done tomorrow. Remind them that the
area must be thoroughly and completely prepared and the rebars necessary
to strengthen the apron concrete must be installed. Proper preparation is
critical to R successful apron pour.
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Go over the following information about p~eparing for the apron pour.

• Where the concrete is to be poured for the apron thE ground must
be comparatively smooth and even. The area should be fre~ of
bushes, grass, mud, and standing water. There should be no
channels which allow surface water to seep under the apron and
penetrate the well. (Most of this work should have already been
done at the construction site by the work crew.)

• The screed supports, which will also serve as the forms for the
outer edge of the apron, will be constructed. The top edge of
the screed supports will slope as the apron slopes.

c. The area of the apron si,v~:; ~ be excavated to a depth of 13 em.
The ground surface should slope as the apron will slope so that
the apron slab will be 13 cm thick from one side to the other.

• A channel ahout 23 cm wide and 2.5 cm below the graded ground
surface will be dug at the circumference of the apron so that
the outer edge will be thicker and stronger.

• In addition to preparing the ground surface for the apron pour,
it is necessary to prepare the rebars for the pour. Concrete is
strong in compression, but considerably weaker ill tension. Thin
slabs have a tendency to crack if not reinforced.

Pass out Handout 11-1: Construction Steps--Preparation for Apron Pour and
ask participants to read it~ Go over the key points in the handout.

3. Time: 20 minutes

Give construction teams 20 minutes to organize for work and team
respons i Lil i ties, and check rna tedals and supplies.

The construction teams will continlle to work on the same wells.

This will probably be C\ good breakin~~ point for lunch. However, if time
remains be[ore lurch and the field si te is 1I0t too far away, part':cipants
could begin thei r fi eldwork.

4. Fieldwork Time: I. hours

Direct the participants to proceed to the field si tes and do the field
wod<. as described in Handout 11-1.

They should return to the classroom fol.' a discussion of the the
fieldwo!.'k.

5. Time: 30 minutes

Divide the g)'OUP into the construction teams to discuss what they learned
about

• pnqHuing the ground surface,
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• coastructing t~e screed supports,

• exca.ating and constructing the outer edge 0f the apron,

• preparing and installing the rebar, and

• working as a team.

Reassemble the participants and lead them in a discussion about the
fieldwork, elici ting comments from each team on any surprises,
unanticipated proble,nt:, creative solutions. and lean.ings from the day.

6. Application - Individual Work Tim~: 10 minutes

Tell participants to wri te down in their notebooks three things they
learned today which they can use back home. Tell them to be specific
about how they will use these learnings.

7. Closure: Review of this Session and Link to the Next Time: 5 minutes

MATERIALS

Handout 11-1: Construction Steps--Preparation for Apron Pour
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Handout 11-1, p. 1

CONSTRUCTION STEP~

'?re!>ar.ation for Apron Pour

1. Make sure th~ apron area is cleaned of all vegetation, mud, and stone and
is graded appropriately.

2. Check the location and leveling marks of the four outer support stakes
(5, 6, 7, 8) set in Session 8. Make sure they are still 2.20 meters from
the center of the weli and that all of the level marks are about 13 em
above the rough ground grade and even with the top of the concrete blocks
of the foundation.

3. Install additional stakes at the points shown in Figure 1 (i.e., stakes
6b, 7a, 7b, 8a, etc.). These will also support the screed support boards.
The inside edge of each of these stakes is to be located 2.20 meters from
the center of the well. The distance between the stakes should equal the
length of the screed support boards. Determine the length of these boards
from the chart on Figure 1. Since the apron ha~ twelve sides, then each
screed support will measure 1.14 meters (radius x 0.51764 or 2.20 x
0.51764 ~ 1.14 meters).

4. After placing all of the stakes, pu~ a leveling mark (from stakes 5, 6,
7, 8) on ea~h one as shown in Figure 2.

5. Then mark sc:reei support elevations from leveling_marks on each stake, as
follo~s (s~e the chart in Figure 2):

Stake #5 25. L. mm below leveling mark
Stakes #5(a) & 7(b) 15.2 mm below leveling mark
Stakes lt6(a) & 8(b) 5.0 mm below leveling mark
Stakes ltv & 8 at leveling mark
Stakes #6(b) & 8(a) 5.0 mm above leveling mark
Stakes lt7(a) & 7(b) 15.2 mm above leveling mark
St~ke #7 25.4 mm above leveling mark

Note: These elevations are the same for all wells regardless of diameter.

6.

""Ii.

8.

Nail the screed support boards to the stakes at the elevations marked in
step 5. The top of the support boards should be even with the elevation
mark. Cut stakes off so they aLe even with tite screed supports. Put in
addition~l stakes o~ place dirt behind the sllpport boards to add support
during the apron pour.

US2 a 2.5 em x 5 em x 13 cm stick to measure the distance between the
l)otLom of the screed and the ground to determine the elE:vation of the
graded ground surface.

Fine grade the apron area using the n em long stick to estabJ.ish the
correct elevation (this and the next two tasks ~ill be divided up between
teams). When finished, the entil-e area should be sloping, and shou:id

- 141. -



Handout 11-1, p. 2

allow for a constant apron thickness of 13 cm when the apron is poured to
the top of the support boards.

9. While fine grading, dig the 2.5 cm x 23 cm channel.

Rebar Installation

10. Cut the rebar into pieces 6 meters long, bend them, and tie them into a
circle 2.0 meters in diameter.

11. Cut the rebar into pieces 6 meters long, bend them, and tie them into a
circle 3.8 meters in diameter.

12. ~lace the two rehar circles on the apron area and support them on rocks
as shown in Figure 1.

13. Place radial rebars so that their ends fit between the concrete blocks in
the top layer. Tie them to the rebar circles at each junction.

14. Place 25 cm lengths of rebar so that their ends fi t between the small
rebar circle and the joints between the second layer of blocks. Tie these
pieces to the inner circle at each junction.

Screed Cen tering

15. A screed is used to ensure that the apron surface is smoothed and even
with the top edge of th~ screed support boards and drains in th~ right
direction. In addition, the drainage channel around the a~ron can be
formed by a U-shaped piece of wood ~ttached to the screed. To ensure that
the channel is OUg at a constant radius from the well center, a screed
centering device is constructed and placed in the well.

16. The details for construction of the screed centering device and its
placement are shown in Figures 2 and 3.

MATERIAL FOR ONE WELL

Pieces of wood cut to the following dimension:

2 pieces - 2.5 cm x 5 cm x 13 cm (sticks Eor mea~uring)

8 pieces - 5 cm x 5 em x 75 cm (stakes for screed supports)

12 pieces - 2.5 em x 5 em x 150 em (screed SUppOL ts) (to be cu t to fi t in
field)

4 pieces - 5 em x 10 cm x 150 cm (sereeds)

nails

4 sacks oE cement
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Handout 11-1, p. 3

dirt (free of rubbish and grass)

water

38 meters of 10 mm rebar

10 meters of tie-wire

EQUIPMENT FOR ONE YELL

3 buckets

2 hammers

2 carpenter'R levels, at least 1 meter long or a 1.5 meter hose, transparent
if available

2 round blade shovels

2 flat blade shovels

2 crowbars (for prying out large rocks)

1 mixing pad

1 measuring box (1 cubic foot capacity) (made during workshop)

2 rakes

2 pairs of pliers for tying tie-wire

1 bar cutter or hacksaw for cutting rebars

2 wire cutters for cutting tie wire

1 metric tape measure
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Handout 11-1, p. 4

Figure 1

PLAN VIEW OF SCREED SUPPORTS AND REBAR PLACEMENT

LEVELING STAKES

REBAR
3.8m DIAMETER

-t1-*+7

ROCKS TO
SUPPORT REBAR

SCREED SUPPORT LENGTHS

12 Sides = RADIUS x 0.51764

10 Sides :: RADIUS x 0.61803
DETAIL OF TIE

TYPICAL AT 8 Sides = RADIUS x 0.76537
EACH JUNCTION

6 Sides RADIUS x 1.00000OF REBARS
::
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HANDOUT 11-1, P5

Figure 2

PLACING SCREED SUPPORTS AND REBARS

ALL DIMENSIONS IN MM
STAKE

3rd COURSE

ISTAKES
ABOVE AT BELOW
LEVEL LEVEL LEVEL

7 25.4
7a, 7b 15.2
6b,8a 5
6,8 0

6a,8b 5
5a,5b 15.2

5 25.4

STEP 1 - PUT A LEVELING MARK ON ALL
12 STAKES. NUMBER STAKES AS SHOWN
IN FIGURE 2.

STEP 2 - MARK STAKES PER CHART FOR
SCREED SUPPORT ELEVATIONS.

25cm
STONE SUPPORTS REBAR

1.20m
I~-I--'--_··_+--~

REBAR
5cm

STEP 3 - CUT SCREED SUPPORTS TO SiZE
(SEE CHART, PAGE 5, FOR LENGTH OF
SIDES SELECTED). NAIL SCREED SUP
PORTS TO STAKES IN LINE WITH SUPPORT
ELEVATION MARKS.

CUT STAKES LEVEL
WITH SCREED SUPPORTS

\n SCREED
SUPPORT

13cm
_ L __



HANDOUT 11-1, P6

Figure 3

SCREED CENTERING DEVICE

CHANNEL FORMING
TOOL SEE DETAIL B

"

2.2m RADIUS

SCREED

SEE DETAIL A

.~CENTER LINE OF WELL

. AIL CROSS MEMBER

~
WELL

STEP 6 • MARK AND CUT WELL CROSSMEMOER TO FIT TIGHTLY INTO
WELLS 3rd COURSE (MAINTAIN WELL CENTERLINE LOCATION). CUT
FEET AND NAIL FEET TO ENDS OF CROSSMEMBER. CUT 5cm x 10em
SCREED PER DETAIL AND NAIL TO CENTERLINE OF CROSSMEMBER AS
SHOWN. CUT CHANNEL FORMING TOOL AND ATTACH FORMING TOOL
TO SCREED.

2.5 x 10cm x 30cm

FOOT
(15cm TO 30cm)

CONSTRUCTION OF CROSSMEMBER
DETAIL A

1
f

3cm

CHANNEL FORMING TOOl.
DETAIL B



GUIDE TO SESSION 12: KIXING Ah"D POURING THE APRON

Total Time: 7 hours 30 minutes

,--------~-------

i SUBjECT
I

PROCEDURE TIME HANDOUTS/MATERIALS FLIPCHART REQUIRED

Session Overviev Trainer presentation 5 minutes

Apron Construction Lecturette 20 minutes Major construction
tasks

6 hoursFieldwork

Trainer presentation

Group discussion

! Team activity

ApronMix and Pour

Preparation for
Fieldvork

Question-Ans ....er
Session on the Apron
Pour

Closure

35 minutes Handout 12-1: Construction
Ste~s for Apron Pour

!
I

20 minutes I
I
I

10 minutes I
I
I

I

I I I
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~
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SESSION 12: Mixing and Pouring the Apron

Total Time: 7 hours 30 minutes

OBJECTIVES

At the end of this session, the participants will be able to

• mix and pour concrete for an apron and

• descdbe construction steps and matedals needed for
building a circular apron.

OVERVIEV

Construction of the apron continues during this session. The participants mix
the co~crete, pour the apron, screed and smooth the surface, and learn how to
secure the site and keep the concrete covered and moist during curing.

PLANNING NOTE FOR TRAINERS: It is important to organize in advance the
transport of TIle construction materials to the well si tes. Also the labor crew
should be ready to complete the apron pour if the teams are unable to do so.

The participants also dig a drainage channel on the outer edge of the apron.
The drainage di teh away from the apron will be completed during the headwall
construction.

After this session the participants will not work in the field for several
days to allow the cement to cure. During this session time is provided for the
teams to review their learnings and fieldwork so far and to raise questions or
concerns they lIlay have.

PROCEDURES

1. Time: 5 minutes

Present the session goals and provide an overview of the activities. Be
~'Jre I.he participants understand that lIlixin8 and pouring a concrete apron
is a critical task, one requidng hard physical work in the field.
Everyonc' will have the opportunity to mix, pbce, vibrate, and screed
concrete.

2, LccUlrelle Time: 20 minutes

Review the [;urposes of constructing an apron and the' reasons [or llsing
reinforc(~d concrete. The following key poinls should he covered:



• An apron protects the well from contamination by surface water
and animal and human filth.

• A well-built, reinforced concrete apron provides

the most effective ground cover (it prevents
surface water from flowing into the well and pools
of stagnant water from forming near the well),

a comparatively smooth surface which is sloped to
drain excess water to a low point where it can be
directed away from the well area,

a place where people can stand \.dlile ge tt ing wa ter
from the well, and

a clean surface where the water buckets may be
set.

List the major construction tasks on a flipchart and discuss each briefly.

• Mix the concrete (continuous process).

• Pour concrete by shoveling it into the form and vibrating it.

• Scn~ed and smooth the surface.

• Form a drainage channel on the outer edge of the apron.

• Cover and moisten t.he concrete,

• Cl(?an lip the 8i teo

3. Time: 35 minutes

Di s t I' I bu t e 11>~>~d>?~I.!>.>L?:~>l_:_.,.. ~~~!~~.tE~<::~!~I~ .._,~-!~~~_,_fo!::-__,~EEQn Pour, wh i ell
explains the held task. Allow tlllW for everyone to re81rthls handollt.
lIave the construction teams meet to plan and prepare (or the fieldwork.
Proceed to the field sites.

Time: 6 hours

Direct the teams ',0 mix and pOllr the apron as indicated in lIandollt 12-1.
Be slire there is t imc to clean lip the si te nnt! secun~ it fOl' the next
several days whIle the concrete curf's. l{etulIl to the classroom.

5. TIme: 20 minutes

lIold n group discussion 011 the aprol\ pour. 1f the hour iE; late Clll<l the
panicipants are titcd, lhis s()ssIOI\ may be held at the b(!ginning of tho
next session, 01 il lher() is tilllC', the discussion can he) the Vlrap--up
act ivi ty for this spssioll. Choos(' tlte t imc based on lhli.) group's needs iJ"~
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energy. It is important, however, to let the participants know when they
will get their questions answered.

6. Closure: Review this Session and Link to the Next Time: 10 minutes

Ask participants to assess how comfortable they would now feel mIXIng and
pouring a concrete apron and/or supervising a work crew responsible for
the pour.

MATERIALS

Handout 12-1: Construction Steps [or Apron Pour
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Handout 12-1, p. 1

CONSTRUCTION STEPS FOR APRON pnUR

1. Prepare for the apron pour by calculating how much concrete will be
needed and the quantity of materials needed to mix that amount. See
Figure 1 for instructions on how to make these calculations.

2. Near the apron, assemble the sand, gravel, cement, and water that will be
needed for mixing the concrete. Instructions for mixing concrete are
given in Handout 9-1.

3. Prepare a concrete ~ix of 1 part of cement to 2 parts of clean sand and 4
parts of gravel on the mixing pad and mix with the appropriate amount of
water. The mixture should be slightly wet so that it can be vibrated into
all crevices, but not wet enough to nm. (The concrete pour should be
continuous so that the end result is a solid mass of concrete without any
joints).

4. Deli vet- the conet"ete in 3 wheelbarrow or on a head pallet to the apron
site. Shovel or dump it into the form at regular intervals so that it may
be spread around to covet" the whole apron area.

5. Vibrate the concrete (agitate it with 2.~ ~m x 5 em x 2 m sticks) as you
spl"ead it around evenly in the forlll. Do not mound it up in one place.

6. As the pour reaches the top of the form, IIlOVE! a straight edged screed (5
ern x 10 crn x 150 ern) back and tanh horizontally to smooth the surface of
the concr';H€. One end of the screed should be resting on the concrete
block foundation and the other on the screed support at the outp.r edge of
the apron.

l. Let the concrete settle lor an hour or so or until it has stiffened a
little. Then attach the channel forming tool to the screed 10 cm in from
the inner edge of the scrc~ed supports (see Figure 2). Nail one end of the
scn~ed to the crossmember over the well so that the screed call be moved
a)'()lJnd the apron surface like a hand on a clock. Hove the screed around
the apron sevel'a} times, gouging out the depress'ion for the drainage
channel. Work the surface of the dra inage channel wi th a t roweJ to leave
a smooth '5urface. Be sure to also cut out all opening ft'om t.he drainage
Ch:lIllH:d to the drainage ditch.

H. As the concrete sets, finish the
float ov(>r the concrete rwrfacc
roughened non--skid finish.

sur ;'ace
• 1

WJ :J) a
using a wooden float. Move the
circular Illation to produce a

9. Covel tlH' concrete I,oJi th empty cement sacks and kcc'p it moist for seven
day~:; •



Handout 12-1, p.2

10. Spread brambles on the apron to keep animals and people from walking on
it. WARNING: The concrete must not be stepped on for at least two days.
TIllS IS IMPORTANT.

MATERIAL FOR ONE YELL

260 liters (.26 cubic meters) of cement (9.2 sacks)
520 liters (.52 cubic meters) of sand (19 sacks)
1040 liters (1.04 cubic meters) of pea gravel (38 sacks)

Pieces of wood cut to the following dimensions:

2 pieces - 5 cm x 10 cm x 200 cm (vibrating sticks)
4 pieces - 5 em x 10 em x 140 cm (screeds)
4 pieces - 2.5 em x 7.5 em x 14 cm pieces for attachments to the screeds
4 pieces - 2.5 em x 15 cm x 30 cm and 4 pieces - 2.5 cm x 5 cm x 15 em

(wooden floats)

water
nails
empty cement sacks
20 meters of rope
brambles

EQUIPMENT FOR ONP. YELL

I, flat--hL~ded shovels
2 wheelbarrows or head pallets
2 hammers
3 trowels
3 buckets
1 bar cutter



HANDOUT 12-1, P3

Figure 1

CALCULATIONS FOR CONCRETE MIX

APRON~........It--__1"'4 .....-CENTER OF WELL

7r = 3.14
H = 0.15m
T = 0.15m

R, == 0.75m
R2 = R1 + T
R3 = 2.20m

v (APRON)=( 7r x R3 xR3 X H) - ( 7r X R2 xR 2 X H)

J == (3.14x2.2x2.2xO.15)- (3.14xO.9xO.9xO.15)
V == (2.28) - (0.38)
V == 1.9 (IN CUBIC METERS) •
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HANDOUT 12-1, P4

RADIUS (R)

Figure 1 (Continued)

0 Ut-AFERENc
CJ'~ 12'I(y AREA (A)

AREA (A) = 7r x R x R

HEADWALL-+----+-

C := 7f0
7f(Pi) =: 3.14

CYLINDER

VOLUME (V) = AREA (A) x HEIGHT (H)

R = %0

HEIGHT (H) OR
THICKNESS

Y

AREA OF :'PRON
AREA (A) :=: [ 7f X RJ x RJ ] - [7r X R2 x R2\
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HANDOUT 12-1. P5

Figure 2

CONCRETE APRON POUR
(USING SCREED & SUPPORTS

FOR FIN ISH ING CONCRETE SURFACE)

5TAKE (5cm x 10em)

SCREED SUPPORT (2.5cm x 15cm)

FORM DRAiN FROM
CHANNEL TO DITCH

APRON REBAR

CHANNEL
CONCRETE BLOCKS FORMING

TOOL
NAIL CROSSMEMBER 10cm EDGE OF

FOOT SCREED CONCRETE

SECTION THROUGH CENTER OF WELL
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GUIDE TO SESSION 13: USER EDUCATION

Total Time: 4 hours

1-0
Ln
-.0

SUBJEc."'I' PROCEDURE TIME HANDOUTS/MATERIALS FLIPCHART REQUIRED

OvervieYl Trainer presentation 10 minutes

Strategy fur Small group activity 45 minutes I Group task
Educating Coar-unities instructions

Preparing the User Small group activity 60 minutes Handout 13-1: User Group task
Education Session Education Topics instructions

Presentation of the c;mall group 70 minutes
User Education presentation
Sessions

Evaluation of the Group discussion 25 minutes
Presentations

I Generalizing and Individual activity 25 minutes Questions about user
, Applying

I
education programs

Closure I Trainer presentation 5 minutes

I I



SESSION 13: User Education

Total Time: 4 hours

OBJECTIVES

At the end of this session, the participants will be able to

• describe several strategies for educating users about
the benefi ts of sani tary improvemen ts of well
conditions and

• design an educational approach to present information
abou t the need for well improvemen ts, handling and
storing water, and maintaining a sanitary well site.

OVERVIE\l

Educating potential recipients of sanitary improvement projects on the
benefi ts, uses, and main tenance of such proj ec ts is a key aspec t of any
project promoter's or rural health worker's responsibilities, This session is
designed to help the participants plan and implement appropriate user
education strategies. Participants will plan a training session on a topic of
their choice and practice presenting the session to othel'-S in the group.
Participants will be able lO adopt and use these training materials in their
communities as appropriate.

PROCEDURES

1. Overview of Goals and Activities Time: 10 minutes

Present the information contained in the overview and share the session
objectives.

Introduce the idea that an important aspect of any project promoter's
work is to educate and train community people, especially in the areas of
sanitation and health.

State that participants will probably be faced many ti~es with the need
to educate and/or train a local group in effective sanitation practines.
This session focuses on assisting participants to develop plans to use in
educating others about improving sanitation conditions.

2. Strategy for Educatin~mmunities - Small Group Task Time: 45 minutes

Divide the participants int.o groups of four. These groups should be
diHerent from the construction teams. Have them discuss the following
three points and prepare to share their conclusions in summary format
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with the total group. Give them 25 minutes. Write the task on a
flipchart.

• What strategies have you used to educate communi ties
about health issues (i.e., presentations, discussions,
home visits, home classes, etc.)?

• Which ones worked the best? Why?

• From this what can you deduce about how people learn?

Then lead the total group in a discussion based on t~e discussion points
below.

• Ask participants to give examples of the sttategies
they have used and to tell which s t ra tegies worked
best and why.

• Ask them for their ideas and thoughts about how people
learn.

• Ask the group what kinds of methods and strategies
are being used in this workshop to promote learning.
Would any of these be effective for use wi th the
community?

This discussion should take no more than 20 minutes and should culminate
in a list of effective strategies and ways people learn. ~oint out that
training and education strategies that actively involve the learner, such
as discussions, planning or problem-solving meetings, and dE~0nstrations

followed by practice, are all usually more effective than lectures and
presentations which put the learner in a passive role.

3. Preparing the User Education Session 
Smill Group Task

Tim~: 60 minutes

Distribute Ilandout 13-1: User Education Topics. Divide the trainees into
four teams and assign them the following task. Write the instructions on
a flipchart.

• Plan how you would deli vel' a 60-·minu te user educa t ion
session on one of the topics listed in Handout 13-1.

• Decide '",ho your t:atget group is (mothers, school
children, a health committee, community elders, etc.) and
where the session will be held (school, religious
meeting, clinic, etc.).

" Select an educational actlvi ty to use for your training
(skit, role-play, etc.) and prepare to present an
abbreviated (15-20 minutes) presentation of your session
to the full group.

• You have 60 minutes to prepare your session.
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4. Presentation of the User Education Sessions Time: 70 minutes

Divide the participants into two groups so that two presentations can go
on simultaneously. This way each group will have 20 minutes for a
presentation and 10 to 15 minutes for feedback and discussion.

Ask each group to present their session. The groups should be responsible
for explaining the background and the context. Keep each group's
presentation to 15 to 20 minutes wi th a brief discussion after each
sess ion. Praise each group on poin ts well made and ask how they felt
about their presentation.

This session is designed to provoke new ideas abou t ways to educate
others. Some groups may exceed the allotted time if they get creative
about their topic. Allow some extra time for this activity if you think
it would be useful. Be sure, however, to leave tim~ for discussion after
the practice session.

5. Evaluation of the Presentations Time: 25 minutes

Lead a discussion in the total group about the presentations. Have each
group briefly summarize wh3t worked well in their session and what
improvements they plan to make based on feedback from the group.

Ask the groups how they might revise their session so that it can be used
back home.

6. Generalizing and Applying - Indi'ridual Task Time: 25 minutes

Have the participants work individually to answer the following two
questions. Write them on a flipchart:

Write answers to the following questions.

• What are the essentials of an effective user education
program?

• What are some strategies I plan to use in my community
in order to cover the essentials I have listed?

Tell participants to share their r~sponses with another person.

7. Closure: Review this Session and Link to the Next Time: 5 minutes

MATERIALS

Handout 13-1: User Education Topics
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Handout 13-1, p. 1

USER EDUCATION TOPICS

Select one of these topics:

Topic A. Water and Your Life

For this topic, cover some or all of the following points:

• List/discuss uses of water.

• What is the most important use of water for people in
your community?

o What kind of water can make people ill?

• What happens when you Jrink water that is not clean?

• Who gets sick most often?

• What can you do so children do not get diarrhea often?

Topic B. Why Improve Sanitary Conditions around a Well

For this topic, cover some or all of the following points:

• flow disease spreads through contaminated water

• Effects of livestock and human waste.

" Keeping laundry and other washing away from drinking
water.

• Benefits of low-cost improvements.

Topic C, Maintenance of Well-Site

For this topic, cover some or all of the following points:

• Periodic disinfection of water.

• Maintenance of rope bucket and any pulley device.

• Keeping well area clear of weeds, puddles, and debris.

• Daily or frequent sweeping and clean up of apron and
ground surface around well.

• Maintenance of fence or other means of keeping animals
away.

• Ensuring the water is used only for drinking.
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Topic D. Collecting, Storing, and Using Water

For this topic, cover some or all of the following points:

• What sources of water do people use in your community?

• Which sources have the best water for drinking?

• Some communities have clean water but children still
get diarrhea. Why?

G How do people in your c~mmunity collect water?

~ How do people store water?

• How can water get dirty?

• What are some things a mother can do so her cllild gets
clean watel?
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GUIDE TO SESSION 14: COST ESTIMATING AND PLANNING

Total Time: 2 hours 45 minutes
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SESSION 14: Cost Estimating and Planning

Total Time: 2 hours 45 minutes

OBJECTIVES

At the end of this session, the participants will be able to

• estimate the basic costs of the material and equipment
needed for a specific project and

• es tima te the type and amount of labor needed for a
project.

OVERVIEW

In this session, the participants learn the mechanics and principles of cost
estimating and planning for a well improvement project. They practice using
cost estimating and planning worksh~ets that will be a practical tool for use
back home.

PLANNING NOTE FOR TRAINER: Handout 14-1: Resources Checklist should be
modified as appropriate so that it lists all resources being used in the
workshop construction project. Also, local costs for materials should be
researched prior to the workshop.

PROCBDURES

1. Overview of 9bjectives and Activities Time: 5 minutes

Share the session objectives and provide an overview. Refer to the
project cycle and explain where cost-estimating fits in. Be sure that
participants understand that cost estimating comes in the earlier steps
of pre-planning a~d assessment. The session is scheduled at this time so
that the participants will have something to do while tile concrete cures.
This is not the logical sequence of activities. Cost estimating and
planning should occur when thE! project promoter is working wi th the
community at the decision-making stage.

2. Time: 30 minutes

Explain to the participants that they will nuw learn how to estimate the
cost of a well imlH'ovement projt?ct such as the one being constructed in
their field ....'ol·k. The worksheets introduced in this session can also be
used for estimatiug the cost of other improvement projects.
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Using Trainer Notes: Estimating for Construction (to be found following
the handouts for this session) give a brief lecturette on estimating
cos ts ami labor needs for the workshop well improvemen t proj ec t. Make
sure to provide all the needed dimensions, referring to the construction
sketches from the fieldwork as appropriate.

The lecture should give guidelines for estimating all appropriate items
listed in Handout 14-1: Resources Checklist. Give examples to reinforce
major points.

Discuss the diffic'Jlty of arrIvIng at a realistic estimate of time and
labor needs. Give examples of potential problems which can occur.

Ask for questiolls and clarify points as needed. Tell participants that
they will practic~ doing a cost estimate right after the lecturette.

3. Estimating - Individual and Group Exercise Time: 70 minutes

Tell the participants that they will be doing a cost estimate. In order
to save time, give them the costs for the basic materials used in the
exercise. Give costs for the following:

• 1 50 kg sack of ~ement

• 1 piece of lumber - 4 cm x 24 cm x 400 cm
• sand and gravel - can be obtained free three

kilometers away but ~ransport is needed
• rebar - 1 meter
• nails - per kg
o skilled labor - cost per day
• unskilled labor - cost per day

Make sure participants have their handouts of the construction diagrams
available. Ask each individual to take 20 minutes to complete the
estimating exercise in lIandout 14-1 lIsing the costs that they have ju!::t
been given.

As soon as most of the participants have completed the estimating
exercise, have them fIIeet !.n their four cOlIslrucllon teams to carry out
the following task. (Write il on a flipchart.)

• Compare and discuss your individual estimates.
• Agree on a final estimate as a team.
o Be prepared to present your team's cost estimate

to the el'ire group.
• Take 45 mindtes.

4. 'rime: 40 minutes

lIave ear:h team gi ve a repor t on its es t ima te. Af ter the firs t team
reports, other teams should merely add new or different. information.
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After the team reports have been given, discuss the following questions:

• Was it difficult to estimate labor resources?

• What type of information might improve the estimates?

• Vere there any surprises or was anything learned which
was unanticipated?

s. Review and Generalization Time: 15 minutes

Ask participants to give examples of what they learned about estimating
and evaluating costs and labor needs. Record their responses on a
flipchart .

Ask for examples of unanticipated problems. For example, market day comes
and your work force leaves for the day.

Summarize by stressing the importance of accurate and proper
calculations. Lead a brief discussion on the difficulty of estimating
correctly the time needed for eac~ task. Stress the importance of
planning and having contingency plans.

6. Closure: Review this Session and Link to the Next Time: 5 minutes

Ask fOl" any questions about the day's activities including the prior
session on u~er education. Remind the participants that during the next
session they will be working in the field all day constructing a
headwall.

MATERIALS NEEDED

Handout 14-1: Resources Checklist
Participants' construction diagrams from previous sessions: See Handouts 7-1,
7-2, 8-1, 9-3, 11-.1, 12-1, 15-1, and 15-2.
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Session 14
TRAINER NOTES, p. 1

ESTIMATING FOR CONSTRUCTION - LECTURE NOTES

Several types of estimates are required in order to determine quantities of
materials, days of labor, and costs of materials, tools, and manpower. Board
feet of lumber must be determined for forms. Amounts of concrete must be
figured to estimate the desired number of bags of cement, buckets of sand, and
buckets of gravel needed for the project. The number of tools (saws, machetes,
shovels, etc.) must be determined. Labor and transportation cost are also
necessary.

To prepar2 an estimate one must have a set of accurate plans with correct
measurements and recommended materials and mixtures. Centrally developed plans
usually give exact quantities required for materials and tools. However, these
plans frequently require modification due to local conditions or user
preference so it is best to have some knowledge of the techniques for
estimating the inputs to a project.

FREQUENT CALCULATIONS

Many estimates require the builder to determine the area and volume of
components or materials. Whether these calculations are used for estimating
volume of concrete, the amount of sand in a given p:Lle, or the number of
bricks needed for a wall or vent pipe, basic formulas apply.

Volumetric Formulas

These formulas are used for many of the estimates in the improvement of wells.
When using these formulas it is important to remember that all measurements
must be in the same units (inches, feet, centimeters, meters). Therefore if
some dimensions are expressed in centimeters and some in meters they should
all be converted to the same unit.

Example: A privy slab 1.2 m x 0.9 m x 10 em

All measurements must use thp sane or related units

10 cm is converted to 0.1 m

V = Ii x Wx L

V= 1.2 x 0.9 x 0.1 30.11 rn

Volumes in construction are freqw?ntly expressed in cubic yards or cubic
meters. There are 27 cubic feet in one cubic yard. One cubic yard = 0.963 m3

•

One Cubic foot = 0.0283 m3 (28.3 liters).
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TRAINER NOTES, p. 2

Key: V=Volume H=height W=width L=length B=base R=radius 11=3.12

1. Rectangular solid (box)

2. Extended Triangle

" -L-
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V=h
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x area of base

base L1 H2 Plan

Hi plan Area 1I2B x H
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3. Cylinder
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Session 14
TRAINER NOTES, p. 3

EST~MATING CONCRETE

If the volume of a component (i.e., the slab) is known, the amount of sand,
gravel and cement required can be determined. These materials are always in a
proportionate volume, for example 1 part cement to 2 parts sand to 3 parts
gravel, generally expressed as 1:2:3. For this exercise we are using the 1:2:3
mixture rather than the more common 1:2:4 mixture. The following approximate
volumes of ingredients will be required for one cubic meter (1 m3

) of
concrete.

Cement

Sand

Gravel

30.25 m
30.50 m
3

0.75 m

Note that this same ratio will hold true for any volume of concrete.

The individual volumes of ingredients add up to more than one cubic meter (1.5
cubic meters). This excess allows for the spaces between the pieces of gravel
and particles of sand. A pile of gravel can be 10 percent open space (voids).
When sand and cement are added, the sand fills in the spaces in the gravel and
the cement fill~ in the spaces between sand particles. In the example above a
factor of 1.5 wau used to increase the volume of each ingredient.

Accounting for the spaces in gravel and sand gives a fairly accurate estimate
for the ideal world. Unfortunately, however, there is always some waste and
loss of materials in the real ....lOrld. Sand and gravel get scattered from the
pile. It is difficult to get t~Iast 10 percent of a sand pile up off the
ground. Some concrete ~vill spill out of the form, etc. So for estimating,
especially for a multi-unit project, add a 15 percent margin for each
ingredient,

The final volume figures need to be converted to local standard measurements
(bags, buckets, etc.). The quantity held by local containers will ne~d to be
determined by filling them with a measured quantity. The volume of a locally
provided bag of cement must also be determined.

Provide easy-to-follow examples of calculations.

ESTIMATING LUMBER

Lumber, timber, or poles should be estimated by figuring the number of boards
or poles requi red in s'i)eci fie lengths and wid ths. How lumber (finished/ cu t
boards) is estimR~ed 1epends on its cost and availubility. If all wood is to
be purchased, then the estimate should be as exact as possible. A margin of 5
percent should be added to allow for waste and errors. If bush poles are used
from a local supply, the es t ima tes can be avproxima te wi th an added 15 to 20
percent for error.

In determining the amount of lumber/poles required, an accurate plan is
essential.
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TRAINER NOTES. p. 4

ESTIMATING MASONRY

Estimates for block or brick walls are determined by dividing the surface area
of the wall by the su~face area of one brick/block and its mortar joints on
t",'o sides.

Example

1 m3
= 1,000,000 cm3

If a block is 18 em wide x 38 em long and 2 em of mortar is used around the
block, the total width is 20 em (18+2) and the total length is 40 em (38+2).
The area of A block is determined by: A=height (H) x length (L)

2 m high x 3 m long its surface area

A ::: 20 em x 40

If the wall is

em ::: 800 2rm 2- .8 m
2

= 6 m •

Therefore, to determine the number of blocks needed divide the area of the
wall by the area of a block.

area of wall =
area of block

26 m = 75 blocks
. 8 m2

Add 20 percent to allow for waste and loss.

To estimate the total mortar required, calculat~ the volume needed under and
on the side of each block and multiply it by the total number of blocks. For
an 18 em x 18 em x 38 em block with mortar joints 2 em thick, the total volume
for one block would equal

+

[2 em x 18 em x 18 em]

(side of block)
3648 em

+ [2 em x 18 em x 38 em]

(underside of block)

1368 cm) 3
= 2016 em

T?tal for the wall
m (approx.)

75 blocks x 2016 sem 151,200 3em .15

Ther.efore, if the mortar is a mix t~re of 1 cement to 3 sand, then
approximately .04 m3 of cement and .11 m of sand are needed for each wall.

Multiply this volume by the number of walls of equal size to determine the
total amount of cem~nt and sand required.

Add 20 percent to mortar volumes to allow for waste and loss.

- 176 -



Session 14
TRAINER NOTES, p. 5

ESTIMATING LABOR AND OTHER NEEDS

Discuss the need for estimating labor and transpo~tation costs and taking into
consideration other factors such as time needed and weather to ensure
comprehensive project planning. Fixed formulas do not apply here, instead one
has to rely on experience-based judgments for a given locale.

Summarize by stressing the importance of estimating labor and other needs.
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RESOURCES CHECKLIST

Ma terials

Mixin~nd Pouring Concrete Blocks

Forms for concrete blocks and measuring box
Cement
Sand
Clean 'tla ter
Engine oil
Nails

Excavation and Building Foundation

Leveling stakes and wood for centering
crOSA, etc.

Concrete blocks
Cement
Sand
Clean water

Prepare Mix and Pour Apron

Screeds
Stakes
Cement
Rebar
Tie-wire
Sand
Gravel (pea)
Nails
Rope

Headwall Construction

Cement
Sand
Concrete blocks
Rebar
Tie-wire
Clean wa teL"

Quantity

Handout 14-1, p. 1

Cost
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Handout 14-1, p.2

Ma terials

Well Disinfection

Chlorine Compound
Clean Water

._-------

.. 100 -

Quantity Cost



Handout 14-1, p. 3

Activi tyllabor

Mix and pour concrete
blocks

Excavate and build
foundation for apron

Prepare for apron pour

Mix and pour apron

Headwall construction

Water lifting device

Well Disinfc~tion

Project clean up

Transportation of
ma terials

*Skills

Total Labor Cost

Number
of persons Time Cost

*Mason, laborer, carpenter, etc.
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Handout 14-1, p.4

Tools and Equipment

Carpenter's levels
Shovels. round-and flat-blade
Buckets
Hammers
Crowbars
Wheelbarrows
Steel trowels
Axes
Metric taDes
Pliers
Paint brushn.s
Plumb bobs
Bar cutters or hacksaws

Quantity Cost

___________________.1.- --'- _

Total Tools and Equipment Cost

Total Project Cost

Materials
Labor
Tools and Equipment

'fatal
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GUIDE TO SESSION 15: HEADVALL CONSTRUCTION AND DRAINAGE DITCH

Total Time: 7 hours 40 minutes
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SESSION 15: Headwall Construction and Drainage Ditch

Total Time: 7 hours 40 minutes
OBJECTIVES

At the end of this session, the participants will be able to

• construct a headwall of concrete blocks,

• excavate an adequate drainage ditch, and

• prepare the headwa:tl to accommoda te a selec ted wa tel'
lifting device.

OVERVIE\l

This session begins with a review of the reasons for building a headwall and
an overvi ew of the cons true t ion tasks involved. The greater part of the
session is spent in the field cf)ll1::tructing the headwall and completing the
drainage ditch.

PLANNING NOTE FOR TRAINER: The participants will most likely be able to
coffii)Tete--·tTlelieadwall construction during this session. If they aren't a work
crew should be available to complete the final step.

Steps requ i l-ed pl"epare the headwall to accommoda te the wa tel" 11 f t ing device
need to be added to this session. Also the exact nature of the drainage ditch
to be built needs to be decided and !Iandout 15-?~Drainage Ditch Construction
needs to be mod it led approprla tely.

PROClmUlms

1. Time: 5 minutes

Share session goals and give an overview of how the day will be spent.
Tell. participants they will work on both the headwall and drainage ditch
today.

2. lIeadwall Cons true t i on- Lee t ure t te Time: 15 minutes

Review the following information with the participants. Use a flipchart
as appropria te.

• A headwall is built above the level of the apron to

pl"event din and filth fl"Om being pushed or blown into
the well from the apron surface,
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prevent water from running into the well,

keep people and animals from falling into the well, and

make it convenient to draw water from the well.

• The headwall must be strong enough to withstand people leaning
on it and animals pushing against it.

• Care mus t be taken to bond the headwall to the apron so that
water will not seep under the headwall into the well.

• Concrete blocks have been chosen as the building material for
the headwall because

they can be made at the well sf te in home-made forms
with available labor,

the materials for the concrete blocks are available
since they were also used for the concrete apron pour,

they can be laid easily to form a strong, circular
structure, and

they can he used to construct both the foundation for
the apron and the headwall.

Pass out Handout 15-1: Steps in Headwall Construction, and ask
participants to revIew it. Go over ,the construction steps.

3. Dr~inage Construction - Lecturette Time: 15 minutes

Tell participants they will also construct the drainage ditch today.
Provide the following information about the purpose and types of
drainage. Use a flipchart as appropriate

• As wa tel' is to be Ii f ted f rom the open well by hand wi th a
buclv" , or other container, not much will be spilled on the
apron. Whatever is spilled will flow to the lowest spot on the
apron along the drainage channel prepared for that purpose. This
wnter should be directed away from the well arl:?a to a lower
place, preferably a nearby field or natural drainage channel.

• Often there is a natural slope away from the well to a low
place, and it is thus unnecessary to go through the process of
set t ing leveling s takes for excava t ing a drainage di tch, as
described in Handout 15-2: Drainage Ditch Construction. When
this is the case, a simple di tch about 25 ern wide" at the bottom
and 25 cm deep will carry the spilled water away from the well.
The process of establishing the slope of the di tch will be
required only when the gt"Olllld surface around the well is
comparatively level. Care must be taken to assure that the ditch
slopes away (rom the well enough to carry the water away.
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• In the few places where it is not possible to drain the water
away to a lower area, a soakaway pit should be constructed at
least 5 meters from the edge of the apron.

• If the ground beyond the edge of the apron is fairly
impermeable, it is not necessary to line the drainage di tch,
but, if the soil is permeable and porous (such as sand), the
ditch should be lined for at least 5 meters from the edge of the
apron.

• Describe the drainage ditch to be c.onstructed here. (See the
options described in Handout 15-2.)

Pass out Handout 15-2 and ask participants to review it. Go over the
construction steps.

4. Preparation for Fieldwork Time: 30 minutes

Give the construction teams time to prepare for the day's activity and to
ask questions they still have after reviewing the handouts. Tell them it
is important to complete the drainage ditch at least by the end of the
da,:,. They should plan thei r work accordingly. Also the teams should
decide how they will divide their time between the drainage di tch and
headwall. Everyone should get practice in both tasks.

5. constructing the Headwall and Drainage Ditch 
Fieldwork

Time: 6 hours

Have the teams go to the field and work on construction tasks. Explain
how the headwall should be prepared to accommodate the water lifting
device.

In particular, be sure that

• the mortar is properly proportional (1:2) and mixed,

• the sand and water are clean and free of debris,

• the bot tom layer of concrete blocks are wen worked
into the mortar bed on the concrete apron and on the
top layer of concrete blocks in the foundation,

• the inner corners of the blocks touch to form a
continuous ring,

• the joints between the concrete blocks are completely
filled with mortar,

• excess mort.1r is removed from inside and outside of
headwall ,

• no mortar is left on the concrete apron,
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• the sides of the headwall are plumb, and

• the first layer of blocks is set 25 mm inside the face
of the top block in the foundation (see Handout 15-1,
Figure 1).

6. Review and Generalization Time: 30 minutes

After returning to the classroom, ask as many of the questions listed
below as possible depending on the time available.

• Were problems encountered that need further
discussion?

~ What decisions did your team make today and why?

• How effectively did your team work? What did you
learn about teamwork today?

~ What did you learn during the session?

• What did you have the most difficulty with?

• What tasks do you need more practice with?

7. Closure: Review this Session and Link to the Next Time: 5 minutes

MATERIALS

Handout 15-1: Steps in Headwall Construction
lIand0ut 15--2: Drainage Ditch Construction
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Handout 15-1, p. 1

STEPS IN HEADYALL CONSTRUCTION

1. Carry the previously made concre te blocks to the apron and s tack them
near the headwall.

2. Mix the cement mortar (1 part cement to 3 parts clean sand with water, to
form a workable paste). The mortar should be damp enough so that moisture
will come to the surface when it is troweled with a steel trowel, but not
wet enough to be sloppy or rup~y.

3. Carry the mortar to the headwall area and leave a portion of it there for
the use of the groups which will be laying the blocks. Dampen the blocks
before laying them.

4. To establish the inner edge of the headwall, measure 25 mm in from the
inside face of the concrete blo~k foundation and mark the spot on the
apron surface.

5. Trowel a 15 cm wide layer of mortar on the apron surface starting from
the mark set in Step 4 to form the bed for the first ring of concrete
blocks in the headwall.

6. Place the first block on the mortar bed with the edge of the block set at
the 25 mm mark. Settle the block into the mortar by moving it lengthwise.

7. Place a block at hoth ends of the block laid in Step 6 and settle it in
place with the inner corners of the blocks touching.

8. As soon as the first three blocks have been laid by the first two teams,
the other two teams should start laying blocks, one team at each end.

9. Continue until the first layer of concrete block has been laid.

10. As the blocks are laid fill the spaces between the ends of the blocks
wi th mortar and trowel a bed of mortar on top of the firs t layer of
blocks.

11. Clean off the excess mortar from the inner Gnd au ter surfaces of the
wall. Using a trowel, smooth the joints in the outer wall so that they
are even with the surface of the concrete blocks.

12. If the ends of the last two blocks laid in the first layer do not come
together, it may be necessary to fill the gap with mortar or by using a
small block in the wall (see Handout 9-3, Figure 2 which shows an
adjustable form for making a small concrete block).

13. As the first layer is completed, place the next layer on it with the
blocks placed as shown in the attached figure.

14. To make sure that the inside wall of the headwall is vertical, plumb up
from the inner edge of the foundation wall and set the blocks in 25 mm
from the plumb line.
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Handout 15-1, p.2

15. Continue laying the blocks on a mortar bed and filling the spaces between
the ends of the blocks un til six layers have been placed, fer a total
height of about 0.9 meters. (NOTE: The number of layers and total height
may be affected by the type of water-lifting device selected and the size
of the concrete blocks).

16. Cap the top block of the headwall (see the figure). Bend 3 mm rebar into
a cil:cle so that it fits on the center of the top layer of blocks.
Overlap the ends of the rebar 20 mm and tie it with tie-wire (optional).

17. Lay the circle on top of the headwall. Tie 15 mm pieces of 3 mm rebar to
the circle so that they are forced into the mortar which has already been
trammeled into the spaces between the ends of the top layer of blocks.
The rebar ci rcle should be 19 mm above the surface of the top layer of
blocks. Use small stones to prop it up.

18. Trowel a thick layer of concrete along the centerline of the top layer of
blocks and work it down to form a rounded surface 40 mm above the
centerline of the top of the headwall. (This assumes the headwall is to
be buil t wi th a rounded top for pulling buckets over the top.) The
concrete for this mounded layer should be dry enou~h to stay in place as
it is worked into shape.

19. Clean off both faces of the headwall and the surface of the apron as work
progresses.

20. Cover the headwall wi th emp ty cemen t sacks and keep it mois t for seven
days.

21. Place a barrier of brambles around the headwall so that people and
animals cannot push against it.

MATERIAL FOR ONE \IELL

1.5 sacks of cement
4.5 sacks of sand
water
63 concrete blocks - 15 em x 20 cm x 40 em
5 meters of 10 mm rebar (optional)
2 meters of tie-wire

BQUIPHENT FOR ONE \IELI.

3 flat blade shovels
I~ buckets (l to carry the mortal~ from the mixing pad to the headwall area

and 3 to hold the mortar as it is being lIs2d in laying the blocks)
1 mixing pad
3 steel trowels
1 pair of rebar cutters
2 pairs of pliers
2 plumb bobs
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Handout 15~1, p. 3

METHOD FOR CAPPING HEADWALL

TIE-~~V(,.I

3mm REBAR

LAST COURSE
FOUNDATION BLOCK
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Handout 15-2, p. 1

DRAINAGE DITCH CONSTRUCTION

This construction sequence is required only if the ground surface around the
well is primarily level. In such an instance, elevation stakes must be set as
a guide for digging the ditch to ensure that it slopes away from the apron
appropriately. Where the ground surface is already sloped, a simple 25 cm wide
x 25 em deep ditch will provide adequate drainage.

Follow these steps to establish the elevation of the drainage ditch.

1. Set a 2.5 cm x 5 cm x 100 em stake at the edge of the apron at the low
point where the drainage channel drains from the apron. Next set 2.5 cm x
5 em x 100 cm stakes at 250 em intervals until four have been set in a
line from the first stake to the low point where the water is to drain
(see figure). When a carpenter's level is available, proceed as follows:

a. Mark the first stake at the edge of the apron at the same level
as the bottom of the exit from the apron drainage channel.

b. Using a 5 cm x 10 cm x 260 em straight-edge and the carpenter's
level, hold the straight-edge ~ith the top at the l~veling mark
on the first stak~ and mark the second stake at that same level.
Measure 15 mm down from th~t leveling mark and mark the
21evation. Th~ second mark will then be the reference point for
the next stake.

c. Proceed in the same way to mark stakes 3, 4, and 5.

2. When a carpent~r's level is not available, use a 1 meter length of hose
tull of water to level the 5 em x 10 em x 260 em straight-edge and
proceed as in Step la. 1:ile hose must be cl~ar (translucent) so that the
water level can be seen. Leveling is accomplished by holding the hose by
each end and noting the water levels. The line connecting the two water
levels at each end of the hose is a level line.

3. To establish the bott0m of the ditch excavation, measure down 10 em from
the elevation mark. This shows how deep the di teh must be dug at each
stake. The ditch should be at least 25 em wide at the bottom with the
walls sloping outward so that they will be stable.

4. I f lining is necessary, it should extend 5 lI'teters from the apron. It
should c.over the bottom of the ditch and extend up the sides about 20 cm.
The lining may be made of the following materi&ls.

• Masonry- to conform wi th the shape of the di tch. The ground
ShmiI<i -~njoistened and the stones or slabs for the masonry
should be laid on a mortar bed. The joints between the masonry
should be filled with mortar. The masonry lining should be
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approximately 15 cm thick with the upper surface smooth to allow
the drainage water to flow freely .

• Concrete (1:3:6) mixed fairly dry (so that a pile 25 em tall
will-not slump to less than 20 cm). The bottom and sides of the
di tch should be mois tened and sprinkled wi th a thin layer of
sanri. The concrete should be mixed and shoveled into the ditch
and troweled to a thickness of 15 cm. The thickness may be
cOlltrolled by driv1.ng short lengths of scrap rebar into the
ground, leaving 15 cm protruding. The concrete should be
troweled to the tops of the rebars. The concrete lining should
be finished with a wooden float tv a smooth surface.

• The lining should be covered with empty concrete sacks or other
material and brambles and kept moist for seven days.

MATERIAL FOR ONE DITCH LINED VITO CONCRETE

(Concrete lining is not necessary on impermeable ground.)

4 sacks of cement
12 sacks of sand
24 sacks of gravel
water
1 piece of wood - 5 cm x 10 cm x 260 cm (straight-edge)
5 pieces of wood - 2.5 cm x 5 cm x 100 cm

EQUIPMENT FOR ONE DITCH

2 pointed shovels
1 bucket
1 hammer
1 carpenter's level about 1 meter long (if not available, use a hose

about 1 meter long)
1 mixing pad
1 wheelbarrow
1 one-cubic-meter measuring box
3 trowels
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CONSTRUCTION OF DRAINAGE DITCH

No.2

CONCRETE APRON

DRAINAGE CHANNEL

EDGE OF APRON

1

DRAINAGE DITCH
No.4 No.3

DISTANCE FROM REF. MARK
100mm FOR UNLINED DITCH
200mm FOR LINED DITCH

DRAIN

I
I

I
LEVEL WITH BOTTOM
OF APRON DRAINAGE

CHANNEL

_2~O_c_m__ ~1----I-2-.:5:;..::O_c_m_~~_,_2_5_0c_m__.~_2~_~~_ 1__ .-I---r

25mm _
L

No.5

25mm
L..-

...... ¢J

(

LEVE~ING

STAKES

LOW POIr--JT

.___-- UNCONSOLIDATED
r MATERIAL (SAN D) ------"

LINING TO BE
15cm THICK

25cm

UNLINED MASONRY
LINING

ALTERNATIVE DITCH CROSS SECTIONS
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GUIDE TO SESSION 16: PROJECf COMPLETION

Total Time: 8 hours 45 minutes

:1 FLIPCHART REQUIRED I
!

Overview Trainer presentation 5 mi.nutes

Completion and Discussion and 40 minutes Handout 16-1: VeIl Clean-Up
Clean-up lecturette and Disinfection Steps

Handout 16-2: Vater for the
Vorld: Disin£~cting wells

Preparation for Trainer presentati0n 15 minutes Trainer-prepared
Fieldwork instructivns for installing

a water-lifting device

Installing the ~ater Fieldwork I 4 hours
Lifting Device and
Disinfecting the VeIl

Clean-Up - Proj ec t Fieldwork 30 minutes
Completion

Review of Fieldwork Discussion 15 minutes

I Develop a Mainte- Small group activity 30 minutes
nance Plan

Maintenance plan Group reports 20 minutes

Maintenance Plan Practice session 40 minutes
Presentations

Community Meeting Group presentations 1 hour

Evaluation of Group discussion 2S minutes
Presentations

Closure Trainer presentation 5 minutes

I SUBJECT I PROCEDURE I TIME 1-

......
l.O
-......J



SESSION 16: Project Completion

Total Time: 8 hours 45 minutes

OBJECTIVES

At the end of this s~ssion, the participants will be able to

• install appropriate water lifting devices for improved
wells,

• disinfect a well,

• complete clean-up and other closing steps for a
construction project, and

• prepare and present a maintenance plan.

OVERVIEV

This session has allotted three hours to install the selected water-lifting
device. Since the type of device to be installed ,olill vary, there are no
trainer or participant instructions for this installation. The specific
details and timing must be worked out in advance by the trainer. If no water
lifting device is available to be installed, the total timE'! for the session
will be reduced.

The t\l'O mandatory field tasks for this session are wC!ll-disinfection (one
hour) and project clean-up and completion, 1ncluding development and presenta
tion of a maintenance plan for the users (one hour).

PLANNING NOTE FOR TRAINERS: Prepare instructions in advance for installing the
water lifting device. These may be reproduced and distributed to the partici
pants as Handout 16-3. Also, the community meeting must be arranged for. The
time necessary for the community meeting is not included in the time given for
the session. Ideally, community meetings should be scheduled for the evening,
but local customs may dictate the precise time.

PROCEDURES

1. Overview of Objectives and Activities Time: 5 minutes

Share session goals and provide overview of activities. Point out that
this session includes five tasks to be done during this session:

• Install a water lifting device.

• Disinfect the well.
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Time: 40 minutes2.

• Carry out clean-up activities.

• Develop a maintenance plan for users.

• Present the maintenance plan at a community meeting.

Completion and Clean-Up - Discussion and Lecturette

Discuss the importance of proper clean-up and completion. Ask
participants what problems can occur if the clean-up and completion tasks
are not finished by the construction team. Discuss their responsl~s

briefly. Be sure these include

• contaminated water

• safety haza~ds from tools and materials.

Introduce the topic of water disinfection and th~ need to periodically
disinfect an open well. As discussed in Session 13 (User Education),
maintaining the quality of the well water is an important aspect of any
follow-up and mainten&nce plan.

Using Handouts 16-1: Well Clean~~md Disinfection Steps elad Handout
16-2: Water for the World: Disinfecting Wells, prepare a short lecturette
on

• the reasons for disinfecting a well,

• the precautions to take while disinfecting a
well, and

• ways to educate users about periodic disinfection.

The following points should be made in the lecturetta:

• Wells are disinfected so that the water is safe
and potable.

• Wells should be disinfected at regular intervals
(at a minimum four times a year) and also

- after any type of construction and

- during and after the rainy season.

Pass out Handouts 16-1 and 16-2. Tell the participants that there is
some duplication in the handouts, but that Handout 16-2 offers a specific
method for calculating the amount of disinfectant needed. Review this
calculation, following the directiom; on pages 1, 2 and 3 to deterMine
the amount of disinfecting compounds needed for this well.

- 200 _.



3. Preparation for Fieldwork Time: 15 minutes

Remind the group tha t theL"e are two field tasks: ins talling a water
lifting device and well disinfection. Handout 16-1 describes the well
disinfection task.

How long installing the water lifting device will take depends on the
type of device to be installed. If it will not take much time, all teams
migh t work together on ito Altema t i vely, the tasks migh t be divided up
so that some teams begin the disinfection tasks while others install the
water lifting device. In organizing the work, be sure that all teams are
sufficiently involved in each task to learn the essential principles and
be able to replicate the tasks back home.

Hand out the instructions for installing the water lifting device that
you developed prior to this session. Review these instructions and answer
questions as needed.

4. Ins talling the \.Ia ter Lif t ing Device and D,isin~ec ting
the \.Iell - Fieldwork

Time: 4 hours

Have participants go to the field and begin the fieldwork. Take a lunch
break when appropriate.

5. Clean-Up - Project Completion Time: 30 minutes

After the participants have completed all thE~ work on the well, remind
them of the imponance of clean-up activities. Instruct them to

• clean up all debris, materials, and supplies from the
construction site until the area is clean and

• store all materials and supplies in a safe place.

I t is important
prov ides a real
the fieldwork.
classroom.

tha t the part i cipan ts complete the projec t I since this
sense of accomplishment and helps close this aspect of

Upon completion of the fieldwork, return to the

6. Review of Fieldwork - Discussion Time: 15 minu tes

Lead a general discussion in which participants are invi ted to report on
the day's fieldwork. Ask if there were any problems or significant
leamings.

7. Dc::.ve!..2L~ Main tenan<::~ PI an -- Small Group Ac t i v~~~ Time: 30 minutes

Discuss the need for a maintenance plan and emphasize the importance of
involving the users in developing the plan.
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A maintenance plan should include such tasks as

• keeping the area around the well clear of debris,
stagnant water, etc.,

making sUL-e that animals are kept out and that well
water is being used for drinking only,

• periodically disinfecting the well water,

• collec t ing a small amoun t of money for any needed
repairs or maintenance activities.

Point out that not only do tasks and required resources need to be
identified, but also it must be determined who will take responsibility
for the tasks and when they will be carried out.

Ask if there are other maintenance tasks.

Have the construction team3 from eadl well si te meet together for 20
minutes to develop a maintenance plan for their respective wells.
Indicate that these plans will be discussed with the community members at
a meeting scheduled for the evening.

8. 'rime: 20 minutes

Have eaeh cons t ruc t ion team repor I on its res pee t i ve main tenance plan.
Evaluate each plan, discussing its strong points and indicating where
improv\;!ments might be made. Encourage the use of visual aids.

Remind the group that they will pn:!sent both plans at the cornmun.ity
meeting. If the well sites ar<~ in two different communities, it may be
necessary to have two meetings.

9. Time: 40 minutes

Have the participants decide among themselves how the presentation should
be given at tlw community meeting. The presentation should cover two main
subjects:

• a report on the improvements completed [or each well
and

• a summary of the maintenance plan for each well.

It is important that agreement be reached wi th the communi ty as to their
responsibilities in the plan.

Time: 1 hour

A local official should open the meeting, introduce the participants, and
allow them to make their presentations. Allow time for questions and
discussions of the maintenance plan. Close the meeting.

rhe training seC'<>ion continues the following day.
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11. Evaluation of Presentations Time: 25 minutes

Ask the participants how they feel their presentations went. How did this
meeting compare to the initial community meeting? What went well? What
might they change in the future?

12. Closure: Review this Session and Link to the Next Time: 5 minutes

Tell participants that in the next session there will be an opportunity
to synthesize what ,,'as learned during all the construction phases and
begin to plan how to use the information back home.

MATERIALS

Handout 16-1: Well Clean-Up and Disinfection Steps
Handout 16-2: Water for the World: Disinfecting Wells

- 203 ~



Handout 16-1, p. 1

VELL CLEAN-UP AND DISINFECTION STEPS

1. Be sure the area around the pro tee ted well is left clean and free of
cons truc t iotl debris. Dispose of excess rna terials either by des troying
them or by turning them over to the village committee. Absolutely none of
these materials should be thrown into the well.

2. If any construction debris has fallen into the well, make an attempt to
fish it out. Use a hook made out of scrap rebar fastened to the end of a
piece of rope for the larger pieces of debris and a bucket on the end of
a rope for the smaller pieces.

3. Calculate the amount of disinfectant required for the well (see Handout
16-2) .

4. Measure the required amount into a bucket.

5. If powdered chlorine disinfectant compound is to be used, dissolve it in
a bucket of water before adding it to the well. It is important that the
solution be prepared in a clean container and mixed with clean utensils.
Dirt, grease, oil and organic matter will reduce the strength of the
chlorine solution. Avoid the use of metal containers because the strong
~hlorine solution will cause them to rust. Instead, use plastic,
ceramic, glass, or rubber-lined containers.

6. Slowly pour the required amount of disinfectant, as determined above,
into the well. Allow the disinfectant to ,,,ash down the sides of the
well. Use a brush to spread it on the walls of dug wells.

7. Stir the water in the well to make sure the disinfectant is thoroughly
dis tributed.

8. Place conspicuous signs on the well warning people not to use the water
for 24 hours. Place brambles over the well opening to prevent people from
using the water until it is safe to drink.

9. Remove any left-over disinfectant and all containers used to mix it.

10. Wash and return whatever equipment was borrowed.

MATERIAL FOR ONE VELL

liters or grams of disinfecting material depending on the material
---available.

water as required
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EQUIPMENT FOR ONE YELL

1 milliliter measuring cup or flask

1 balance (to be borrowed, not purchased)

1 bucket

1 stirring rod or stick

10 w.eters of rope
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[ Water for the World' M1.JIIII"'-'

Disinfecting Wells
Tt.'chnkal Noll' No. RWS. 2.C.9

c
Disinfecting a well is necessary to

eliminate the contamination that was
introduced by equipment, materials, or
surface drainage during construction or
repairs. A chlorine compound is
generally used for the disinfectant.
Disinfecting a well involves calcu
lating the required amount of chlorine
compound, mixing a chlorine solution,
and applying the solution to the well.

This technical note describes how to
disinfect a well. Read the entire
technical note before beginning the
disinfection process.

'Useful Definitions

AQUIFER - A water-saturated geologic
zone that will yield water to springs
and wells.

AVAILABLE CHLORINE - The amount of
chlorine present in a chemical com
pound.

DISINFECTION - Destruction of har'mful
microorganisms present in water,
through physical (such as boiling) or
chemical (such as chlorination) m~ans.

Materials -Needed

To disinfect a well, you will need:

Chlorine compound such as calcium
hypochlorite, bleaching powder, or
liquid bleach,

Mixing container which should be
rubber-lined or made from crockery or
glass,

Stiff broom with a long handle, for
hand dug we 11 s ,

Length of ropc,

Length of perforated pipe, 0.5-1.0m
long, 50-100mm 1n diameter, for deep
dr~lled wells with a high water table.

Caution!

Chlorine compounds or solutions may
irritate skin and eyes upon contact.
If possible, wear gloves, protective
clothing, and glasses when handling
chlorine. If you get chlorine on your
skin or in your eyes, immediately wash
it off with water.

General Information

The most easily obtainable and
safest disinfectants are chlorine com
pounds. These compounds have various
amounts of available chlorine, that is,
chlorine that can be released to disin
fect the water.

Calcium hypochlorite, also knows as
high-test hypochlorite or HTH, has 70
percent available chlorine. It is pro
duced as powder, 3ranules, or tablets.
Bleaching powders have 25-35 percent
available chlorine. Common household
laundry bleach, such as Clorox and
Purax, has about 5 percent available
chlorine.

Chlorine compounds should be stored
in their original containers in a cool,
dark place.

Calculating the Amount of Compound Needed

To disinfect a well properly, make a
mix of available chlorine and water
from the well in a ratio of 100 parts
per million, ppm. To illustrate: I ml
per 1000 liters equals I ppm; 100ml per
1000 liters equals 100ppm.

Table 1 shows the amounts of HTH,
bleaching powder, and chlorine bleach
that must be added to various volumes
of well water to p~oduce IOOppm of
available chlorine. Before you can use
the table, you must calculate the
volume of water in the well.
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The volume of water in a Kell equals
the radius of the well squared times
the depth of the water in the well
times 3>1416.

V = r 2 x D x 3.1416

Then calculate the volume of water.

v = r 2 x D x 3.1416
V = O.C5m x 0.05m x 12m x 3.1416
V = about 0.lm3

See Worksheet A Lines 1-4;

For example, suppose the diameter of
the well is 100mm (0.10m) and the depth
of the water in the well is 12m.
First, calculate the radius.

The diameter, d, can be measured
directly or read from design drawings
or from the driller's log described in
"Maintaining Well Logs," RWS.2.C.6.

The radius, r, equals the diameter,
d, of the well divided by two.

r = d
2"

The depth, d, of the water in the
well can be measured directly by
lowering a rock tied to a length of
twine to the bottom of the well,
retrieving the twine, and measuring the
wet portion. Or, it car. be read from
the driller's log.

From Table 1, you can see that the
nearest volume to this is 3.0m3 , so to
disinfect this well you would need to
mix in 6.0 liters of chlorine bleach,
or 1010 grams of bleaching pOWder, or
433 grams of HTH.

For another example, suppose the
diameter of the well is 1.2m and the
depth of the water in the well is 2.6m.
The radius equals the diameter divided
by two = 1.2m = 0.6m Now calculate

-2-
the volume.

V = r 2 x D x 3.1416
V = 0.6 x 0.6 x 2.6 x 3.1416
V = 2.9m3

See Worksheet A, Lines 5-8.

From Table 1, you can see that in
order to disinfect this well you would
need to use 0.2 liters of chlorine
bleach, 5 percent available chlo~ine,

or 33 grams of bleaching powder, 30
percent available chlorine, or 14 grams
of high-test hypochlorite, 70 percent
available chlorine.

r = O.05mr = 0.10m
2

r = d
"2

Table 1. Amounts of Chlorine Compounds for
Well Disinfection

Water In Well
(m 1)

LI'luH [llea~h

')1 avallahle
chlorln"
(liter,,)

BlcachLn~ Pow~cr

301 available
chlorl"..

(gr'ams)

Calcium Hypochlorite
(HTH)

701 avallabl .. chlorine
(gran", )

-------t---
0.1
0.12
0.1';
0.2
0.2~

0.3

O.~

0.';
0.0
O. I
0.8
1.0

1.,'
1.')
l.O
2.S
3,0
4.0

0.2 33 14
O••?It ~o 17
0.3 ')1 22
0.4 68 29
O.S 86 37
O. I) 100 ~ 3

0.8 Iii ';7
1.0 170 73
1.2 20 I 87
1.4 .'II 100
I.f, 20/ 113
2.D II ~ 1~ 3

? 4 1100 173
3.0 '·00 217
4.0 t,? I) t"';i 1
f).O H(.O 31../
1>.0 'ilia 4 II
8.0 I jll) <,(,7

'J

~
-/
:3

10
12
I';
20

10 I'/UI) 710
1.' ,lOOO 870
14 ,'"100 101J0

II, 21,1Jr) LillO.'IJ J lOO 1410
,'4 ;'000 1710
3lJ ',uot) 21 '70
41) 1.700 2H'IO

---- -~- --.- ---- ---_.
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~------------------"
Worksheet A. Calculating the Volume of Water ,

in a Well

Drilled Wells

1. Diameter of well'" ( lOt> mm) .. ~./() m
(lOOOmm/m)

2. Radius of well ~ Line 1 ~ ( 0./0 m)
-2" 2

3. Depth of water in well .. I,{, m

4. Volume of water in well" Line 2 x Line 2 x
D

L13e 3 x 3.1416
(J. ()S" m x ~,"S m)li I ~ m x 3. 14• 6 .. (JJ, () T m

Hand Dug Wells

5. Diameter of well = ;.L m

~, Radius of well .. Line 5
2

'1. De pthor wa tel' in well ..

I·A. m) ..
--2--

-l.t. m

m

8 Volu~e of water in well = Line 6 x Line 7 x 3.1~16 =
. ...I2:.fL_m x tJ. (, m x ~,(, m x 3. 1416 .. ~_m3

'--------------- ._-----------------------
Mixing the Solution

Do not poUt' the chlorine compound
directly into the well. It will not
mix p t' 0 PC:' I' 1Y • F 1 I' S t ma k e a eh lot' i n e
solution.

To make a chlorine solution from
chlorine bleach, mix one part of bleach
with one part of water, then POUI' the
ent1l'c solution into the well. In the
second example, this would mean mixing
6.0 litel's of chlorine bleach with 6.0
liters of watel' and pouring 12.0 litel's
of chlorine solution into the well.

To mal<f~ a chlorine aol ution wi th HTH
or bleaching powder, first mix the com
pound with enough water to form 2

smooth paste, then mix the paste with
water in the ratio of one liter of
water per 15 grams of compound. To
calculate the amount of water needed to
make a chlorine solution, divide the
amount of chlorine compound by 15. In
the second example,

101~ms of bleaching pOWder =
15 grams

67 liters of water

433 grams of HTH .. 29 liters of water
15 grams

Mix the chlorine paste with the
water for 10-15 minutes. Allow inert
matel'1als to settle and use only the
clear chlorine solution. Discard the
rest. Pour the clear chlorine solu
tion, about 67 liters in the case of
bleaching powdel' or about 29 11 tel's in
the case of HTH, into the well.

Do not mix chlorine solutions in
metal containers. Mix th~m in clean
containers that are rubber-lined or
made from crockery or glans.

Disinfecting a Hand Dug Wl'1I

If the well has no cover, it should
be disinfected evel'y day, or' as often
as possible. If the well is covered it
must be ui~ini'ected before the first
use and eVclry time it is opened for
maintenance or repair.

For a dug well with pump and cover:

1. Prepal'€' a chlorine solution to
wash the ins i de of the we 11 cas i n~.
Mix 10 liters of water with one of the
following: 0.02 liters of chlorine
bleach, or 3.3 grams of ble3chinl~

pOWder, or 1.4 grams of HTH.

2. Wash the exterior surface of the
pump cylinder and drop pipe with the
chlorine solution before they arc
lowered into the well,
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3. Remove all equipment and
materials that will not be a permanent
part of the well.

4. Wash the inside surface of the
well casing with a clean, stiff broom
and the 10 liters of chlorine solution.
See Figure 1.

5. Install the cover over the well.

6. Calculate the amount of chlorine
solution needed to disinfect the well.
Prepare the solution and poor it
through the access hole 1n the cover,
making sure that the solution covers as
much of the Rurface of the water 1n the
well as possible. See Figure 2.

7. Mix the chlorine solution with
the water 1n the well by using a rope
tied to a large, clean rock. Lower the
rock into the well and move it up and
down 1n the watep.

8. Cover the access hole. Pump
water from the well until you can smell
ehlor-ine.

--------~------------
Note If weil h;,S no
cover. II stlowd be
d,s,nlecled dally

ChlOrine

solullOn h=~~t:tt:'t:~

\~

'-- Clean rock
. me ;ad up and

down 10 dlslrlbute
clonne solution
evenly

Figure 2. Pouring Chlorine Solution into Well

·r
II II

U

Waler level

)1 _

9. Allow the chlorine solution to
remain in the well for 24 hours.

10. Pump water from the well until
chlorine can no longer be smelled or
tasted. Dispose of this water in a
soakaway.

Disinfecting a Driven, Jetted, Bored,
or Cable Tool Well

After the well has been tested for
yield as described in "Testing the
Yield of Wells," RWS.2.C.7, it must be
disinfected before its first use and
every time it is opened for maintenance
Ot' repair.

1. Remove the test pump from the
~/e11.

2. Calculate the amount of chlorine
solution needed to disinfect the well.
Prepare the solution and pour it into
the welL

Figure 1. Washing Inside ~f Casing (Hand-dug \VolI)
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....
I' , "

J. P':'p~' ~'~h holes Iii led,t' ~~t~ chloro.ne tablets

~. ~ Man raiSing and lowellng
r, ;.-.;- pipe below waler level to

• ,~ dissolve chlorone

I •

..

, , '

Concrete apron

- ~~~,

5. Prepare a chlorine solution to
wash the pump cylinder and ~rop pipe.
Mix 10 liters of water with one of the
following: 0.02 liters of chlorine
bleach, or 3.3 grams of bleaching
powder, or 1.4 grams of HTH.

6. Wash the exterior surface of the
pump cylinder and drop pipe as they are
lowered into the well.

4. Add ~O liters of elean, chlori
nated water to the well to force the
solution into the aquifer. This solu
tion can be made by mixing 40 liters of
water with either one-half teaspoon of
HTH or 20ml of chlorine bleach.

3. Mix the chlorine solution with
the water in the well by using a rope
tied to a clean rock. Lower the rock
into the well and move it up and down
in the water.

7. Pump water from the well until
you can smell chlorine.

8. Al10W the chlorine solution to
remain in the well for 24 hours.

Figure 3. Disinfecting Deep Well with HlfJh Water Table

9. Pump water from the well until
chlorine can no longer be smelled or
tasted. Dispose of this water in a
soakaway.

Deep Well with High Water Table

In the case of a deep well wi th a
high water tat)le, you need to take spe
cial steps to ensure that the chlorine
and well water are properly mixed.

1. Drill a number of small holes
through the sides of the pipe that is
O.5-1.0m long and 50-l00rnm in diameter.
Cap one end of the pipe.

2. Pour the calculated amount of HTH
granules or tablets into the pipe.
Only HTH can be used 1n this method.

3. Fit the other end of the pipe
with a threaded cap equipped with an
eye loop.

4. Tie a rope to the eye loop, lower
the pipe into the well, and alternately
raise and lower the pipe in the water.
Continue until the HTH has dissolved
and the chlorine 1.s distPibuted in the
water. See Figure 3.
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GUIDE TO SESSION 17: EVALUATING THE lJELL IHPROVEH&Nr PROJECI

Total Time: 3 hours

~....,

! SUBJECT I PROCEDURE TIME I HANDOUTS/MATERIALS I FLIPCHART REQUIRED
I I

! II
Overviev 1 Trainer presentation 10 minutesI
Evaluating the VeIl I Small group activity 90 minutes Handout 17-1: Project
Improvements I EV:3.luation Checklist

Preparation of Small group activity 20 minutes I

I Evaluation Reports I

II
! Prest:!nting the Small group reports 30 minutes

Evaluation Reports r

Conclu£ions Discussion 20 minutes List of ideas on
community involvement
in evaluation

Closure Trainer presentation 10 minutes I

I

I

I I
I



SESSION 17: Evaluating the VeIl Improvement Project

Total Time: 3 hours

OBJECTIVES

By the end of this session the participants will be able to

• evaluate the strengths
construction project and
future projects and

and weaknesses
identify ways to

of the
improve

• describe simple, basic steps useful in initiating and
evaluating well improvement projects.

OVERVIEV

This session moves the workshop into the last phase of the projE:ct cycle,
monitoring and evaluation. Knowing how to monitor and evaluate a project is an
importan t ski 11 for extension workers. In this session the train:lng group
cd t ica11y reviews all that has been done in the projec to Elements' in the
project that worked successfully and areas of difficulty are identified. The
group makes recommenda t ions on how to improve subsequen t well improvemen t
ef torts.

PROCEDURES

1. Overview of Objectives and Activities Time: 10 minutes

Point out that this session begins the evaluation phase of the project
cycle. Be sure that the participants understand that this is not an
evaluation of the workshop, but rather an important part of the project
cycle. Explain that monitoring and evaluation can take place at several
different points during the life of a project. At each point the
evaluators are looking at diff0rent aspects.

Discuss the following questions:

• At what stage of the project cycle is our field project in
right now?

• If we were to evaluate it at this point, what kinds of
things would we look for?

Tell the participants that a checklIst has been prepared that could be
used to evaluate a project at this stage in the project cycle
(construction phase completed and maintenance and follow-up phase abollt
to begin).
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2. Evaluating the Well Improvements 
Field Exercise

Time: 90 minutes

Distribute Handout 17-1: Project Evaluation Checklist. Go over the items
on the checklist. Amplify or clarify points as needed. Ask for additions
to the checklist.

Divide the participants into construction teams and ask each team to
return to the field to inspect the other team's well and to complete
these tasks.

• Respond to items 1-8 in Handou t 17-1 for this well
project. (Note: Items 9 and 10 do not need to be
filled out for this workshop, but the entire checklist
will be useful for the trainees in future project
evaluations.)

• Identify elements of this project that are especially
well done.

• Identify problems and make recommendations for how
they could be solved.

• Prepare to share your analyses with the other group.

Give each team 50 minutes to complete the task in the field.

3. Preparation of Evaluation Reports Time: 20 minutes

Give each group 20 minutes to prepare a short report on its findings. The
report should summarize the results of Handout 17-1: The Projec~

Evaluation Checklist.

4.

5.

~resen t in~ the Evalua t ion Reports

Have each group give a short report on its findings.

Conclusions

Time: 30 minutes

Time: 20 minutes

Ask the group how it could involve the community in monitoring and
evaluating activities. Record the responses on a flipchart.

Ask the participants to comment on why they feel that it is useful to
evaluate a recently completed project. Explain that evaluating a project
at this stage (instead of waiting until it has been in operation for six
months or a year) may provide some ideas about better ways of completing
the first three phases of the project cycle.

Ask the participants what they might look for if they came back to this
village six months from now. What kinds of questions would they add to
this checklist? Write down the suggestions on a flipchart.
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6. Closure - Review this Session and Link to the Next Time: 10 minutes

Ask the participants to spend a few minutes to write down their thoughts
and ideas on how they will evaluate the well improvement projects they
help initiate.

MATERIALS

1. Handout 17-1: Project Evaluation Checklist
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Handout 17-1

PROJECT EVALUATION CHECKLIST

Name
Date
Villa'-g-e--------------

1. How adequate does the water appear to be for domestic use?
•

2. How adequa te is the founda t ion and headwall? How does it take in to
account the needs and desires of the users?

3. How solid and impermeable is the apron?

4. Comment on the adequacy of the materials used.

5. How would you rate the finished peea in terms of aesthetics and
usefulness?

6. How adequate is the drainage?

7. How has the well been protected from contamination and surface water?

8. How adequate and useful is the water lifting device?

9. What arrangements have been made for follow-up site maintenance?

10. What plans have been made for a user education strategy?

11. Other comments.
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GUIDE TO SESSION 18: FIELDVORK REVIEV

Total Time: 3 hours

I SUBJECT I PROCEDURE I TIME HANDOUTS/MATERIALS FLIPCHART REQUIRED

! i J

I Overview Trainer presentation 5 minutes

I Question-Ansver Discussion 20 minutesI Session on Fieldvork I

I Planning Skills Small group activity 40 minutes ConstL~ction
I activities

l' I Group task
: instructions

I Reviev of Planning I Small group reports 20 minutes

I Analyze Learning: I[ Individual and small 90 minutes Handout 18-1: Project
I Construction Projects group activity I~arning worksheet
!

i Closure I TraIner presentation 5 minutes I
i !

I j I

I
I I

I I I
I I I



SESSION 18: Fieldwork Review

Total Time: 3 hours

OBJECTIVES

At the end of this session, the p3rticipants will be able to

• identify at least three important learnings from the
field work and construction activities and

• identify elements of effective planning for con~lcuc

tion tasks.

OVERVIEV

This session provides time for an in-depth analysis of what was learned from
the fieldwork. This is a cd tical aspec t of the training. It allows the
participants to assess what they have learned from their construction work and
begin to look at how they can apply it more broadly. This begins the process
of community and back home planning.

PROCEDURES

1. Overview of Objectives and Activities Time~ 5 minutes

Share session objectives and provide overview. Be sure to stress the
importance of taking the time to identify how to apply what was learned
during the project.

2. Question-Answer Session on Fieldwork Time: 20 minutes

Ask participants if there are any general questions or concerns from the
fieldwork that are important to discuss at this point. Do not get
side-tracked into mino~ questio~s or debates. It is important, however,
to clear up any major issues or questions that have not been dealt with
in prior sessions.

3. Planning Skills - Team Task Time: 40 minutes

Tell participants that they will now look back over the entire construc
tion process and review the methods and approaches used to plan each of
the activities. List the following activities on a flipchart:

excavating and building foundation,

mixing and pouring the concrete blocks,

preparing and pouring the apron,

constructing the headwall,
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constructing the drainage ditch and appropriate water
lifting device, and

disinfecting the well and cleaning up the site.

Ask the participants to think back to the construction process which
began on Day 3 and the team planning of daily activities. Tell teams to
review their own planning process and evaluate its effectiveness. Review
the planning process discussed on Day 1.

Have the participants work for 35 minutes in their construction teams.
Write the following task for each team on a flipchart:

• Compare the planning for fieldwork with what actually
happened during th~ construction activities.

• Identify the most effective and
aspects of the team's planDing
teamwork.

least
process

effective
and its

• Organize the information on a flipchart so it can be
shared with the other participants.

4. Review of Planning - Group Activity Time: ?oJ minutes

Ask each group to report to the full group. Ask the participants what
they have learned about planning that would help them to assist
communities to plan realistically.

5. Analyze ~earning: Construction Projects Time: 90 minutes

Tell the participants that the next activity is to step back and review
what was learned during the construction projects and how each individual
might apply it in his or her work. Go back over the list of construction
activities.

Emphasize that before moving on to the next session it is important to
review and summarize the important learnings from the construction
project and give each person a chance to put these into perspective for
him or herself. Tell the participants that the next hour and a half will
be spent on the tasks listed below. Make sure that the instructions are
posted and that you keep track of time and move the groups from one task
to the next as appropriate.

A. St~ne29 rnin~es): Ask each individual to take 20 minutes to fill
out Haildout 18-1: Project Learning Worksheet. Tell participants this
is for their own individual use and they do not have to share any of
it unless they want to.

B. ?t~1~.J.'~-9~_~J.}_~_~~~~~ute~2.: Divide the participants into
teams for a discussion of what each person learned.
potential application of these learnings back home.

c.ons t ruc t i on
Discuss the



C. Step Three (10 minutes): In the total group, ask for volunteers to
share what significan t things they learned during the cons true tion
projec t.

6. Closure: Review this Session and Link to the Next Time: 5 minutes

Discuss the overall success of the construction project. Point out that
the success of the fieldwork is evident in and how the significant
improvements the participants have made in the sanitary conditions of the
well. Be sure participants feel a sense of accomplishment and have an
understanding of how to take these accomplishments back to their own
commUli i ties.

MATERIALS

Handout 18-1: Project Learning Worksheet
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Handout 18-1

PROJECT LEARNING VORKSHEET

The three most important things I learned during this project were:

Three things I would do differently next time are:

As a member of a construction team, I was effective when:

As a team member, I was not effective in the following circumstances:
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GUIDE TO SESSION 19: BACK-HOKE PLANNING

Total Time: 2 hours 30 minutes

Individual activityRevie~ing Notes and
I Handouts

I SUBJECT T PROCEDURE I TIME I BANDO::rS/HATERIALS I FLIPCHART REQUIREDlI I I I
I Overviev I Trainer presentation I 5 minutes i I "

I 20 minutes

Unresolved Questions I Discussion 25 minutes

Introduction to I Trainer presentation
Preparing a work Plan

10 minutes

N
N

'"
Preparation of Vork
Plan

Individual activity 40 minutes Handout 19-1: My work Plans Individual task
instructions

Goal.:> and Plans Paired discussion 20 minutes Questions on plans

Trainer presentation

Discussion 20 minutes

I
!

I I
___L I I

Goals and Plans

Closure



SESSION 19: Back-Home Planning

Total Time: 2 hours 30 minutes

OBJECTIVES

By the end of this session, the participants will have

" developed a plan for implemen t ing a well improvemen t
project and

identified in detail the goals and activities for the
first two months of the plan.

OVERVIE'{{

This session is intended to helr. the participants plan how they \-..'ill apply
what they have learned during the workshop to a well improvement project in a
local communi ty. Throughou t the vorkshop the participan ts [(~flected on how
they could apply the skills and knowledge they were attaining to their first
project. During this session the participants begin to work out the details of
a back-home plan. So far a good deal of time has been spent working on the
technical skills and knowledge lleeded to improve a well. Equally important are
the skills and knowledge required to plan and carry out a sanitary well
project with full community involvement.

PROCEDURES

1. Overview of:_ Objectives and Ac~ivities TilL-::..: 5 minutes

Give the group the information in t~ie overview and state the objectives.

2. Reviewing Notes and Handouts. - Individual Activity Time: 20 Minutes

Gi ve the par t icipan ts 20 to 30 minu tes to work on the! r own to review
their notes and check thr.ough their handouts. They should write down any
concerns they have or any unresolved questions. Reintroduce the project
cycle from Session 3 and point out that they now need to plan to
implement these activities back home.

3. Unr~~olved Questions - ,Q£oup Discussion Time: 25 minutes

At the end of the time spent on individual reflection and review, ask the
participants what they identified as concerns and unresolved questions.
Lead a discussion for the next 20 minutes based on answers and strategtes
for resolving these issues.
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4. Introduction to Preparing a Work Plan Time: 10 minutes

Introduc~ the topic of planning back home. Explain how difficult it can
be af ter a workshop to go back home and want to change something or
improve a project without a clear plan of what needs to be changed and
how to go about doing it.

Introduce the idea of using a personal work plan as the mechanism to
organize, schedule, and coordinate resources and activities necessary for
timely and successful development of a project. Ask the participants to
determine which of the villages they work wi th is ready to support a
sanitary well improvement project.

5. Preparation of Work Plan - Individual Task Time: 40 minutes

Ask the participants to develop a work plan for one of the villages they
work with. Pass out Handout 19-1: My Work Plans. Review the plan format
and give examples of goal statements.

Using Handout 19-1, write the following task on a flipchart and explain.

• Set clear and specific goals.

• Identify the activities you would undertake during the
next two months to achieve these goals.

• How long would you estimate each activity to take?

• In what order would you schedule these activities so
that events are coordinated effectively?

• Take 35 minutes.

6. Goals and Plans - Paired Discussion Time: 20 minutes

At the end of the 40 minutes, have each participant pick a partner with
whom to discuss these goals and p~ans. Urge them to offer comments and
suggestions to help make the plans as realistic as possible. Give them 20
minutes for this joint discussion.

PU{ tnese examples of questions that the partners might ask each other on
a flipchart.

• How clear are the goals?

• How will you know when you accomplish them?

• How much time can you devote to this project?

• How many trips can you make to the designated village?

• Wha t resources are there in the vi llage, bo th skills
and rna terials?
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• Who should know about this project, and who should he
involved?

7. Goals and Plans - Group Discussion Time: 20 minutes

After the pairs have spent 20 minutes working together, lead a discussion
of the following questions with the total group:

~ What are some examples of activities you feel should
occur in week one?

• Which activi ties did you feel would take the most
time?

• What problems might you anticipate in scheduling these
activities?

• How will you share your plan with your supervisor and
with the community?

8. Closure: Review this Session and Link to the Next Time: 10 minutes

Engage the participants in a brief discussion about whether or not they
feel the goals for this session have been achieved. Emphasize the
importance of planning, and encourage them to continue working on this
type of planning as a tool for managing their projects.

Tell the part icipan ts tha t af ter a brief break, they will evaluate the
effectiveness of the workshop as a whole.

MATERIALS

Handout 19-1! My Work Plans
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GOAL

ACTIVITIES
TO BE DONE WHEN

MY WORK PLANS

WHO IS
RESPONSIBLE
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GUIDE TO SESSION 20: VORKSHOP EVALUATION AND CLOSURE

Total Time: 1 hour 15 minutes to 1 hour 45 minutes

SUBJECT I PROCEDURE TIME HANDOUTS/MATERIALS FLIPCHART REQUIRED
I

I
I 5 minutes IOverview I Trainer presentation

I 40 minutes
!

workshop Evaluation . Individual activity Handout 20-1: well Improve-
ment workshop Evaluation
Form

I workshop Closure Graduation ceremony 30-60
minutes

!
1 , ,

I
I

I
I
I
I
I
1

I
I
L-- I ,! I I



SESSION 20: Vorkshop Evaluation and Closure

Total Time: 1 hour 15 minutes to 1 hour 45 minutes

OBJECTIVES

At the end of this session the participants will have

• evaluated the workshop and

• had the opportunity to provide closure on the workshop
ac.tivities.

OVERVIEV

The workshop is concluded with an evaluatio~ and a short closing ceremony.

PROCEDURES

1. Overview of Objectives and Activities Time: 5 minutes

Share the session objectives and provide a short overview.

2. Workshop Evaluation Time: 40 minutes

Tell the participants that it is important for the trainers to get
feedback on the value and effectiveness of the workshop. Each
participant will be asked to fill out an eval:.lation form. Inform the
participants that it is not necessary for them to sign their names. The
evaluation forms are meant to be anonymous. Distribute Handollt 20-1:
Well Improvemen t Workshop Eva~ua t ion Form to all part icipallts. OUTCkly
review its con ten ts and make certain tha t everyone unders tands how it
should be filled out. Allow 20 to 30 minu tes for the evaluation to be
completed. Be sure to collect all of the completed forms before moving on
to the next sectien.

3. ~orkshop Closure Time: 30-60 minutes

Any workshop should try to end on a high note. Wi thin the context of
local culture and conditions, the trainers should devise a short
"graduation" ceremony. Diplomas or certificates of completion might be
issued to all participants, and trainers and selected participants might
make appropriate closing remarks. Often senior host-country nationals and
sponsoring agency of fieials are asked to a t tend to confer a sense of
importance to the workshop. The exact details of the closing session
need to be worked out by the trainers.

MATERIALS

Handout 20-1: Well Improvement Workshop Evaluation Form
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Handout 20-1, p. 1

VELL IMPROVEMENT YORKSHOP EVALUATION FORM

(Please do not sign your name)

A. Goal Attainment

Please ind iea te the degree to which the following workshop goals were
achieved by putting a circle around the appropriate number on the scale.

1- Explain the benefits of improving wells.

1 2 3 l. 5
Not very Very well

well

2. Work with village leaders and groups to initiate, implement, and
follow through with a sanitary improvement project for dug
wells.

1
Not very

well

2 3 4 5
Very well

3. Assist villages to assess the need for improving well condition~

and identify the major categories of improvements.

1
Not very

well

2 3 4 5
Very well

4. Fabricate and make use of concrete blocks.

1
Not very

well

2 3 4 5
Very well

S. Mix and pour concrete with appropriate reinforcement.

1
Not very

well

3
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Handout 20-1. p.2

6. Design and construct a headwall.

1
Not very

well

3 5
Very well

7. Design and construct a sloped apron with adequate backfill and
an appropriate structure for draining water.

1
Not very

well

2 3 4 5
Very well

8. Develop user education strategies demonstrating clean water
storage and h~ndling techniques and well maintenance and usage.

1
Not very

well

2 3 4 5
Very well

9. Estimate and plan the type, quantity, and basic costs of
material and labor needed for a proposed project.

1
Not very

well

2 4 5
Very well

10. Describe the importance of a continuing well maintenance
program.

1 2 3 4 5
Not very Very well

well

11. Recognize construction problems in existing wells and determine
if a structure should be repaired or replaced.

1
Not very

well

2 3
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Handout 20-1, p. 3

B. Workshop Feedback and Learning

Please answer the following questions as fully as possible so that the
trainers can determine how effective the workshop was.

1. Vhat was the most positive thing about this workshop? Explain.

2. Vhat was the most negative? Explain.

3. What stands out as most important? Explain.

4. What have you learned that you did not know before? Explain.

C. Workshop Or&aEization aDO ~raining

1. What do you have to say about the way the workshop was planned
and carried out?

2. What can be done to improve similar workshops?

3. What specifically do you need to learn more about in order to
promote and develop a successful well improvement project in the
future?

4. What co~nents do you have about the trainers?
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Handout 1-1

YORKSHOP GOALS

At the end of the workshop, participants will be able to:

1. Explain the benefits of improving wells.

2. Work with village leaders and groups to initiate, implement, and
follow through with a sanitary improvement project for dug
wells.

3. Assist villages to assess the need for improving well conditions
and identify the major categories of improvements.

4. Fabricate and make use of concrete blocks.

5. Mix and pour concrete with appropriate reinforcement.

6. Design and construct a headwall.

7. Design and construct a sloped apron with adequate backfill and
an appropriate structure for draining water.

8. Develop user education strategies demonstrating clean water
storage and handling techniques and well maintenance and usage.

9. Estimate and plan the type, quantity, and basic costs of
material and labor needed for a proposed project.

10. Describe the importance of a continuing well maintenance
program.

11. Recognize construction problems in existing wells and determine
if a structure should be repaired or replaced.
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Handout 2-2, p. 1

TYPES OF llEU.. IMPROVEMENTS

Deepening or ~idening a ~ell - The purpose of deepening or widening a well is
'to increase the yield of the well by increasing the water supply. Both of
these improvements are technically difficult and require extensive safety
precautions as they include working inside of the well.

Construction of a Concrete Headwall - The purpose of a herdwell is to prevent
dir-i and debris from falling intot"he well and to keep animals and people away
from the well water. A headwall also makes it more convenient to draw water
from the well.

Construction of a Drainage Channel - The purpose of a drainage channel is to
divert spilled and contaminated -water away from the veIL It also prevents
dirty water from seeping back into the well.

Construction of an Apron around the ~ell - The purpose of an apron is to help
drain spilled water away from the well, keep the surface area around the well
clean, and preven t con tamina ted surface wa tar from en tedng the well. The
apron is sloped to drain water away from a well.

Bui 1d, Move, or I~.ove Drainage or a Soakawa):_Xi t - A drainage pi t is
preferable to a soakaway pit. A drainage pit siphons dirty water away from the
well. If i.t is not feasible to construct a drainage pit, a soakaway pit can be
used to soak up the spilled water. It is preferable to drain water to a field
some distance from the well.

Upgrade, Replace, or Install LininKJor a ~ell - The purpose of lining a well
is to prevent groundwater from seeping into it. Replacing or installing lining
requires wor.king inside the well and therefore appropriate safety precautions
must be taken. It is usually unnecessary to line a well if it is in rock or
solid ground.

Sani tary Seal of the Apron to the Headwall - The sani tary seal preventB
spilled water from draining back into the well through the ground.

Installa!=Jon or IIl:.provement of a \later Lifting Device _. A watGr Hfting device
facili tates drawing water, protects the headwall ~and rope from damages and
provides a way to draw water that is more sanitary than the use of individual
devices.

HandpuffiE - The purpose of a hand pump is to cover and seal the well completely
so the water cannot be contaminated by any outside sources. When a handpump is
installed properly, water can be withdrawn only by using the handpump.

Disinfection of a well - The purpose of well disinfection is to purify and
clean the well water periodically. It should be done as part of the on-going
maintenance of the well and after. any type of construction work or
improvements are completed.



Handout ~-2, p. 2

Develop a Maintenar.ce and Upkeep Schedul Q
- The apron, headwall, and area

aroun.l the well should be kept c.le8.n-:1'his requires removing debris, kep.ping
th~ area around the well free of standing water, and ~reventing animals from
going into the area around the well. Upkeep includes checking the inside 0f
the well for leaks; caving in of walls, etc.



SELF-ASSESSMENT INVENTORY

Handout 2-3, p. 1

DO DO DIFFICULT CAN'T
WELL OKAY TO DO DO
(4) (3) (2) (1)

Circlt: one number for each item. This inventory will help to provide you with
a baseline of your skills in carrying out well improvement pro)ects.

A. INITIAL CONTACT WITH COMMUNITY
LEADERS

L Meet ~nd discuss 'Well il',provemen t t. 3 2 1
with appropria t<c village leaders
and 'Well users, especially
- past projects and reasons for

3u~cess/failure,

- current problems with wells, and
- current practices regarding water.

2. As appropriate, get the village 4 3 2 1
involver] in collecting assessment
data. Verify the need for upgL"ading
wells in the village.

3. COliduct an inventory of existing 4 3 2 1
wells.

4. Identify and disCL:sS the potential 4 3 2 1
benefits of a well improvement
projec t in the village.

5. Begin to analyze the costs and 4 3 2 1
cletf'rmine the willingness and
ability t~ pay of the community.

6. If a;'lpropria te, use existing 4 .) 2 1
groups or committees in the community
to help orgal1ize and monitor the
well improvement project.

7. Determine the most likely villages 4 3 2 1
for initial projects based on
- need,
- interest,
- leadership, and
- technic'll difficulty.

8. Determin-8 who owns the wells and 4 3 2 1
who will benefi t from and use
them.



Handout 2-3, p. 2

9. Help the comm~n ty make a
~reliminary dec sian on ~hether or
not to go ahead ~ith a sanitary
improvement project and to determine
the overall scope of the project.

B. ASSESSMENT

DO
WELL
(4)

4

DO
O~Y

(3)

3

DIFFICULT
TO DO

(2)

2

CAN'T
DO
(1)

1

10. Condect a technical assessment 4
of the ~ells targeted for j~prove-

menta Find out the method of dra~ing

~ater; depth, yield, and size of the
~ell; depth to ~ater; quality of the
~ater; and number and type uf users.
Determi. the condition of the lIning,
head~all, apron, and drainage canal.

11. Determine wnich wells can 4
realisticaJ.ly be improved ~ithin the
scope of this project, on the basis
of the assessment and user
preference.

12. In consultation with appropriate 4
local users and community repre
sentatives, decide ~hich of the
wells ~ill be improved.

13. Evaluate the consequences to the 4
users of the temporary loss of water
from the well being improved.

14. Assess the quality and quantity 4
and costs of available resources
(materials and labor) for
implementing the proposed
improvements.

15. Deterwine the availability of 4
material and labor needed for the
project.

16. Determine the categories and costs 4
of material that must be obtained
from outside areas.

3

3

3

3

3

3

3

2

2

2

2

2

2

2

1

1

1

1

1

1

1
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DO DO DIFFICULT CAN'T
WELL OKAY TO DO DO
(4) ~3) (2) (1)

C. DESIGN

17. Identify specific types of 4 3 2 1
improvements needed on individual
wells (lining, headwall? apron,
drainage canal). Obtain the
concurrence of the users for the
plar.iled improver ':?n ts.

18. l.:dentify the most appropriate 4 3 2 1
methods available for
implementing designated improve-
ments. Factors to consider are
costs, types of available material,
labor, and equipment, and user
preference.

19. Develop drawings for the 4 3 2 1
designated improvements.

20. List the equipment and materials 4 3 2 1
needed to complete the improvements.

21. Assess the labor requirements for 4 3 2 1
the improvements and the technical
knowledge needed to accomplish
the work.

22. Calculate the costs o! 4 3 2 1
equipment, material, and labor and
discuss them with responsible
community leaders.

23. Determine the sani tary req,ui re.nen ts 4 3 2 1
and discuss who will be responsible
for follow-up maintenance of the
improved wells.

D. PRE-CONSTRUCTION PLANNING

24. Determine the financial arrangements, 4 3 2 1
including local contributions and
outside resources available as
appropria te.

25. Al:Tange the logistics of hiring and 4 3 2 1
mobilizing the work force.
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26. Purchase, borrow, or construct
the necessary tools, equipment~

and materials for implementing
the designated improvements.

27. Arrange for the transportation of
the tools, equipment, and materials
to the wpJ.l sites(s).

28. Assign responsibility
for securing tools and
equipment.

29. Help useLS locate alternate
sources of water during the
const~uction phas~ if neerled.

E. CONSTRUCTION (Based on Design)

30. Mix and pour appropriate types
of concrete.

31. Build concrete blocks (if used).

32. Construct or improve a concrete
headwall.

33, Place backfill.

34. Pour an apron with a slope and
rulloff channel.

35. Construct a drainage ditch.

36. Conduct a well disinfection pro
cedure after the headwall has
been installed.

37. Construct an appropriate water
lif~ing device.

F. FOLLOW-UP MAINTENANCE

38. In consultation with responsible
local users, develop a plan for
periodic disinfection of the well.

DO
WELL
(4)

4

4

4

I
q

4

4

4

4

4

4

4

DO
OKAY
(3)

3

3

3

3

3

3

3

3

3

3

3

3

3

DIFFICULT
TO DO

(2)

2

2

2

2

2

2

2

2

2

2

2

2

2

CAN'T
DO
(1)

1

1

1

1

1

1

1

1

1

1

1

1

1
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39. Determine who will be responsible
locally for the ongoing monitoring
of the condition of the well.

40. Inspect the improvements for con
struction flaws and educate the
responsible persons on how to
inspect the improvements in the
future.

41. Plan fur how flaws will be
corr~cted now and in the future.

42. Develop appropriate user education
sessions, demonstrating clean water
handling and storage techniques.

DO
WELL
(4)

4

4

4

4

DO
O~Y

(3)

3

3

3

3

DIFFICULT
TO DO

(2)

2

2

2

2

CAN'T
00
(1)

1

1

1

1



TIlE PROJECT CYCLE

P!.ANNING
AND DESIGN

/
CONSTRUCTION-4--

?RE-pLfu~NrNG AND ASSESSMENT

~

"'\

j·..AI !'."TENANCE
AND REPAIR

/
EVALUATION

Pre-Planning and Assessment Planning and Design Construction
(based on design)

Maintenance and Repair Evaluation

D Meet a~j di"cuss well
improvement with appro
priate village leaders
and well users.

o Conduct invento~ of
communitv wells to deter
mine number of wells,
general conditions and
usage patterns, and over
all quality and quantity
of water.

o Identify and discuss
Dotential benefits and
general cost5 of a
sanitary improvement
project.

o Help community make a
decis~on on whether to
proceed with a .anitary
improvement project.

o Identify with community
the overall scope of the
proposed project.

o Conduct a technical
assessment on the
specific conditions of
the wells targeted for
improvement.

o Determine what type of
improvements are needed
(e.g., lining, headwall,
drainage, etc.) and what
type can realistically be
implemented within the
scop~ of this project.

o Design {including rouqh
drawingsi each proposed
improvement.

o Determine equipment,
material, and labor
needs.

o obtain user concurrence
for planned improvements
and make final decisions
with community.

o Calculate and discuss
costs.

o Develop work plan and
schedule and arrange all
logistics.

o Mix and pour appropriate
types of concrete.

o Build concrete blocks (if
used) .

o Excavate for foundation.

o Place concrete bLocks.
o Prepare foundation for

apron.

o Cut and assemble rebars.

o Construct or improve
concrete headwall.

o Place backfill.

o Pour a.pron with slope and
runoff channel.

o Construct drainage dit~h.

o Conduct well disinfec:tion
procedure after headwall
installation.

o Construct appropriate
~ater lifting device.

o Develop with r0sponsible
local users a plan for
periodic disinfection of
the well.

o Oeter~ine who locally
will be responsible for
ongoing monitoring of the
well condition.

o Inspect for construction
flaws and educate
responsible persons on
how to inspect ih the
future.

c Plan for how such flaws
will be corrected now and
in the future.

o Develop a~propriate user
education sessions
demonstrating clean water
han~ling and storage
techniques on improved
well.

o Reflect on project with
community noting any
changes which should be
made before beginning
next well improvement
project.

o Dete rJrLle ways to
integrate well
improvement projects with
other community health
and sanitation programs.

o Identify future work for
improving ?illage water
resources.

::z:
~
::l
Q.
o
C
~

W
I.....



Handout 4-1, p. 1

OVERALL ASSESSMENT OF COMMUNITY \lELLS

Answering these questions will require both observation and talking to
community members.

1. Types and ~onditions of Wells

A. Numher of open dug wells in the village
in use not currently in use

B. Number of wells covered with hand pumps
in use not currently in use

C. Describe the general sanitary conditions around the wells.

D. Describe the general state of repair/disrepair of the wells in use.

E. Describe the ovel'all 'luality and quantity of water available.

2. Users and Uses

Collect information and opInIons on water use in the community. Interview
a number of users and form your own opinion.

A. What sources of water do people use in the community?

n. What sources have the best walec for drinking?

c. What purposes other than drinking do p'1!ople use water for? What do
they use well water for?

D. What do people use to collect water? E.g., a bucket?

E. flow do people store water in the home?

F. \Jill Ilsers maintain and kp.ep lip the sanitary conclitions around the
wells and carry out periodic maintenance tasks?

.l\
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G. Is there (or could there be) a community group able to oversee the
continued maintenance of the improved wells?

3. Need for Improved Sani ta t ion

A. What health problems are there which may relate to water?

B. Are open wells the main source of drinking water?

C. Are animals allowed to wander close to the well?

D. Are the wells adequately protected from animals and other sources of
contamination?

4. Community Resources

A. What types of material are available?

lumber

tools

bricks

masonry stone

cement

sand

gravel

B. What types of laborer's are available? How many?

semi -ski lIed

mason

carpenter

c. What type of transportation is available?

D. Are users willing and able to commit time and support to improvement
projects?
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TECHNICAL ASSESSMENT OF VELL CONDITIONS

Name or location of well

Fill out this furm for each well inspected. Aoswe~ing these questions
requires mostly observation, except for Question 2.

1. What is the inside diameter (in centimeters) of the well?

2. Check the items which best describe the location of the well.

A. On a hill ; in a valley in or near a wadi*

B. Distance from privy, greater than 15 meters
meters*

less than 15

Higher than privy lower than privy*

c. In village in field distance to village (in meters)

3. Well history (check appropriatt':' responses). You will need to talk to some
community members to answer questions 3A to 3G.

public with multiple use

people depending on well for domestic

A. Approximate age:

B. Buil t by: vi llagE'

c. Owned by: private

D. Estimated number of
use

years.

government agency ; other

why

E. Usage: Domestic: for use in home

Bathing near well

Livestock near well

Irrigation

Abandoned*

F. noes the well go dry? Yes No

laundry near well

when

Every year? Yes No If yes, when?

Some years? Yes No

r,. Is there enough wa ter for all us~~'s (20 Ii ters per person per
day)? if no, how much do you estimate is available ir. li tel'S
per person per day?

During wet season? during dry season?
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4. Depth (in met.ers) from ground surface to water level
well

bottom of

5. Es t 1ma ted yield: li tets pet day. (Base your answers on
information provided by users.)

6. Quality of water: good brackish (salty) smelly

7. The well is open partially covered

8. Describe the methods of getting water: pump bucket

Is the rope protected? Yes no

Is the bUL:"c t kept off the ground? Yes no

(If yes, desc ri be how. )

9. A. Is there an apron around the well? Yes j no

B. If yes, give the approximate size of the apron. x

Condition

Needs
Good Repair

Concrete

Masonry

Other (describe)

If you ~hecked "needs repair," describe conditions,

10. Is there a headwall for the we].l? Yes ; no

If yes, give the approximate size of the headwall.

Cond it ion

Needs
Good Repair

Concrete

Masonry

Other (describe)

If you checked "needs repair," describe conditions.
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11. Is there a drainage ditch or channel carrying water away from the well?

Yes no

If yes,

A. Is the ditch lined? Yes no

B. \.Ihat type of lining?

C. \.Ihat is the length (in meters) of the ditch?

D. \.Ihere is water drained? Gpell field---
soakaway---
other (describe)---

12. Is well lined? Yes no

If yes, what material is used for lining?

Describe condition ~f lining

What ~ s the thickness of the lining?

13. Describe soil type at well:

A. Ground surface: s tabb_; rocky_._; uns table_.

B. Walls of well: rocky stable llllS table* _

di.stance (in

distance (in

type

type

Conditions around \ldl. Check the appropriat~ descriptions.

A. Free of standing water or muddy pools .

B. Pools of standing water__

c. Signs of animal droppings, _

D. Place for \;Tashing clothes--
meter~) from well

E. Place for wa ted ng ani",8.1s__

14,

meters) from well

15. Visible evidence of floating material in well type
--~---
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METHODS FOR DETERMINING VATER DEPTH AND \JELL YIELDS

Method for Measuring Depth to Water

(1) Acquire a string or titin (light) rope approximately 5 to 6 meters long
to which a small w~:ght (bolt, rock) can be securely tied at one end.

(2) Measure the rope and mark it off at intervals of 25 centimeters using
small pieces of string, or colored paint, ball point pen, etc.

(3) Securely holding one end of the rope, drop the weighted end into the
well until you hear the weight strike the water.

(4) Holding the rope against the top edge of the headwall (if there is one)
or the surface of the ground, note the closes t mark on the rope.

(5) Wri te this measurement to the closes t quarter-meter mark all the
inventory sheet for that well.

Method for Measuring ~epth of Well

(6) Next, drop the weighted end of the rope into the water dnd play it out
until it goes slack.

(7) Bounce (jiggle) the weighted end to make sure it has reached the bottom
of the well and not just a ledge.

(8) If the same measllremen~ is seen after several att~mpts, the bottom of
well has been reached.

(9) Again holding the rope against the same point on the top edge of the
headwall (if there is one) or the surface of the ground, note the
closest quarter-meter mark on the rope.

(10) Write this measurement on the inventory sheet for that well.

Method for Determin~ell Yield: The purpose of estimating the yield is to
quantify the productivity of the well. This will help in deciding whether it
is worth improvin~ the well.

The simplest method for determining yield is to ask the well users if the well
provides enough water for their families, especially in the dry season. An
estimate of 20 Ii tets per day per person is a general~'y accepted minimum,
although it may be lower in some areas.
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GUIOELINES FOR SELECTING YELLS TO IHPROVE

• Physical locafion:
wadi or within 100
type of sanitary
inappropriate.

If the well is located in or near a stream or
feet of a privy it cannot be improved by this
imp~ovement project, as the location is

• Well size: If the well is significantly less than ~.5 meters in
diameter or mere than 1.5 meters in diameter, improvements will
probably be too difficul t to implement or too costly to be
feasible.

• Well usage: If the well dries up on a seasonal basis or has been
abandoned " it probably needs \,Iork to increase the wa tel' yield,
not sanitary improvements.

• Number of users: The well with the most users should be highest
on the priority list.

• Condition of the area around the well: If the ground surface is
obviously contaminated with standing pools of water and if
cattle have easy access to the well area, then sanitary
improvements are needed.

• Soil condi tions at the ",;ell: A stable soil is necessary to
sustain the foundation for the apron and headwall and also to
prevent the walls from caving in.

• Attitude of users: For the project to be a success, users must
cooperate in the protection of the well, pRrticul~rly with lahar
and local materials, as well as financially.

Other guidelInes may include:

• Vi llag~~mmi t tee: It can be helpful for a vi Uage comrni t tee to
coordinate the village participation. This 1.I~y be a village
health conlmittee, a village development committee, or some other
type of committee.

• Liaison between the village and the national or regional agency
responsible for rural watE~r supply and sani tatIOrl: Liaison will
provide backs topping during the im!">rovemen t and af tel' the work
is completed.
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Materials neede]

cement
sand
gravel
10 mm rebar
3 mm rebar
tie wire
nails
wood
rope

LIST OF TOOLS AND MATERIALS NEEDED

Tools needed for each team

metric tape
axe
carpenter's level
flat blade shovel
round blade shovel
bucket
hammer
crowbar
mixing pad
wheelbarrow
steel tro,,:el
bar cutter
pliers
plumb bob
saw

Handout 6-2
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GLOSSARY OF TERMS USED IN CONSTRUCTION

BERM: A narrow ridge to serve as a form for thE~ outer edge of the concrete
apron. A berm is made of a semi-dry mixture of cement ap.d dirt and some water
(1 part cement to 6 parts dirt free of vegetation).

CARPENTER'S LEVEL: A s t raigh t-edge piece of wood or metal usually abou t 1
me ter long, wi th an insert con taining a small bubble placed on top in the
center. ~hen the device is in a horizontal position, the bucble will be in the
center of the insert if both ends are at the same level. A line drawn along
the top or bottom of the device will be level.

CONCRETE MIX: A concrete mix is usually expressed as the parts of cement to
sand and to stone. A 1:2:4 mix consists of 1 sack of cement (a c-ement sack
holds about 25 liters or 1 cubic foot), 2 sacks of sand, and 4 sacks of
gravel. Enough water is added to the mix to make a mass which can be worked
into the forms but which is not soupy or runny. The total volume of the mix is
somewhat less than the su~ of the parts, as the cement and sand fill some of
the spaces between the pieces of gravel. Depending on the size of the sand and
gravel, the total volume of the 1:2:4 mix will probably be about five times
the volume of the cement used.

FLOAT: A flat piece of wood or metal about 10 em wide and 20 em long, with a
handle fastened to i to A float is used for the final finishing of a flat
concrete surface after it has partially set but is still not hard. The worker
moves the float on the concrete surfdce wi th a circular motion to draw
moisture to the surface for a final finish. A metal float is used to obtain a
smooth concrete surface. A wooden float i.e; used to obtain a rather rough
non-3kid surface sui table for a concrete apron. (The apron would be slippery
if it was finished with a metal float.)

FORMS: Forms are used to mold wet concrete to the shape desired. The forms may
be made of wood, metal, or other materials. For this workshop, the forms for
the concrete blocks will be made of wood, as it is easy to work with and
generally available. F01- the apron, the top layer of concrete blocks in the
foundation will serve as the inner form. A temporary berm of weak concrete
made of cement and dirt will be used as the form for the outer edge of the
apron.

MORTAR: A mixture of water, sand, and cement and/or lime. Mortar for this
workshop will consist of 1 part cement and 3 parts of clean sand mixed with
sufficient clean water to make a firm mortar mixture that will spread easily
with a trowel but will not run. The mortar must adhere to the surface of the
concrete blocks when applied wi th the trowel and stay in place between the
vertical faces of the concrete blocks without running out.

PLUMB BOB: A weight attached to the end of a line used to indic.ate a vertical
direction when hanging freely. All points on the line are vertically above the
reference point at the lower end of the line.
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POUR: When concrete is placed in a form it is called a concrete "pour"
although it is usually shoveled into place or emptied from a wh?elbarrow into
the formed area.

REBAR: An abbreviation for "reinforcing steel bar" used in concrete structures
to add tensile strength to concrete, which is strong when compressed but
campara t i vely 'h'eak when pulled or ben t. Rebars are of ten roughened on the
surface to increase their bond with the concrete. Smooth bars may be used when
the stress on the concrete is not too great.

SET: The chemicals in the cernen t reac t wi th the water and then the wa tel'
begins to evaporate and the concrete hardens and is said to have set. As the
moisture evaporates the concrete becomes stronger and, by the end of seven
days, should have reached full strength. After one day it is strong enough to
walk on but is still fragile and will crumble when struck on an edge. By the
end of two days the concrete should be hard enough to walk on for constructing
the headwall.

SCREED: A straight-edge piece (usually of wood) 5 COl x 10 COl or 5 cm x 15 Col

for leveling and smoothing (sc;:-eeding) recently poured concrete. The screed
rests on two supports and is moved backward and forward over the fresh
concrete surface.

TRO\/EL; A flat metal plate, triangular in shape, 15 or 20 cm long, wi th a
handle fastened to i to The trowel is used for placing and working cement
mortar in brick, conCi.'ete block, and masonry construction,

VIBRATE: Fresh concrete is vibrated after it is poured into place to assure
that it fills all the spaces inside the form. To vibrate the corlcrete, the
worker moves a shovel or f~at stick up and down in the concrete after it has
been poured. Some times mechani cal vi bra tors are used, bu t they are expensi ve
and require either a gasoline or ~lectric motor to run them.
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DETERMINING THE DIAMETER OF THE FOUNDATION CIRCLE

Establish two perpendicular diameters as shown in figure, by laying two sticks
across the well so that they cross in the middle. Move the sticks around until
they bisect each other. The point at ,{hich they bisect is the theoretical
center of the well. The distance to the inside of the foundation wall will be
measured from the center. With the sticks in this position, measure the
diameters. Record dimensions A and B.

To calculate the diameter of the foundation circle, add the two diameters
together and divide by two:

For example: 1.54 + 1.46 = 3.00 m
3.00 m + 2 = 1.50 m

The radius will equal one-half the diameter: 1.50 m + 2 = 0.75 m

Note: The t'\eoret i cal diame ter of 1. 50 m will be llsed in the examples as the
basis for calculations.

DETERMINING THE DIAMETER
OF THE FOUNDATION CIRCLE

SECOND
DIAMETER

(1.54m)

FIRST
DIAMETER

(1.46m)
'i:1-=-:::::::~~

ACTUAL
EXCAVATED EDGE

OF WELL

MEASURING STICK (1~~~~~~1.~

DIAMETER OF
FOUNDATION CIRCLE

(1.50m)
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LOCATING THE VELL CENTER AND THE FOUNTIATION LEDGE;
EXCAVATING THE l.EDGE

(Based on a veIl with a diameter of 1.5 meters)

Ster 1: Rough grade the area around the well and establish an even, level
sur ac~.

Step 2: Set leveling support stakes 1, 2, 3, and 4. Refer to the figure on
7-2, page 3, to determine where to place the stakes.

Step 3: Measure up 13 cm from the level (rough grade) established in Step 1
and mark with a line on stake 1.

~.~~: \Ii th the long straight edge (5 cm x 10 cm x 270 cm) and the
carpenter's level, mark stakes 2, 3, and 4 at the same level as stake 1. Then
mark stakes 5, 6, 7, and 8.

Ste~ 5: To make the centering cross, two pieces of wood measuring 5 cm x 10 cm
x 2 0 cm will be needed along with a short piece measuring 2.5 cm x 5 cm x 30
em for nailing the cross pieces together. One of the 101:g pieces must be cut
in the middle to make two pieces (5 cm x 10 em x 135 cm). These will be butted
against ei ther side of the center of the other long piece and nailed to it
using the short piece (see figure). Position the cross over the center of the
well by making sure that dimensions A and B (from Handout 7-1) are duplicated.
Once the cross is centered, nail the centering cross to stakes 1, 2, 3, and 4
at the level marks (13 cm in height).

Step 6: Tie a plumb bob line at the intersection of the two pieces of the
centering cross (the center of the well).

§tep 7: Measure in horizontally 1.20 m from the plumb bob line to determine
the width of the ledge for the foundation blocks.

Step 8: Cut a measuring stick and measure down 47 cm from the bottom edge of
the centering cross to determine the depth of the ledge. The ledge must be
large enough to accommodate two layers of blocks and the mortar between them.
(9~sed on concrete blocks measuring 15 cm x 20 cm x 40 cm.)

Step 9: Excavate the ledge carefully, throwing the dirt away from the well
onto the apron area for use in fine grading that area. The bottom of the ledge
must be level and the inner edge away from the well must be as vertical as
possible.

Note: If the circumference of the well is very irregular, some of the
foundation blocks may hang over the edge (see Session 8). Check the width of
the foundation ledge to make sure that the first course of blocks does not
hang over the edge. I f there is more than 1 or 2 em of overhang, the ledge
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should be widened. However, this will increase the diameter of the foundation
circle.

MATERIAL FOR ONE VELL

8 leveling stakes - 5 em x 5 em x 20 em
2 centering cross pieces - 5 cm x 10 em x 270 em
1 short piece to nail cross together - 2.5 em x 5 em x 30 cm
4 measuring sticks - l.5 cm x 5 em x 50 em
nails

EQUIPMENT FOR ONE VELL

1 metrie tape
2 axes
2 ha;;:m~rs

2 carpenter's levels, about 1 meter long
2 round blade shovels
2 flat blade shovels

Note: There may be room enougll for only one team to work on the excavation at
a time.
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DETERMINATION OF CENTER OF WELL &
EXCAVATION FOR CONCRETE BLOCK FOUNDATION

2.5em x 10em x 30em BOARD
NAILED TO TOP OF

CROSSED 5em x 10em's
STAKE No.4

STAKE No.2 I

ACTUAL EDGE
OF WELL

STAKE No.6

""0
~ CENTERLINE

OF WELL
(5 em x 10 em)

CENTERING Cf~OSS

r---DIAMETER
OF FOUN DATION

CIRCLE (1.50m)

STAKE Nt'. 7

STAKE NO.:)
--¢~:===~~=====~~

~

LOW POINT
DRAINAGE

AT STAKE NO.5

STAKE NO.5
\,

STAKE No.8

\1
... V2D + 1.45m

~

LINE

PLUMB B08

BASED ON CONCRETE BLOCK OF 15em x 20em x 40em
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PLACEMENT OF CONCRETE BLOCK FOUNDATION

(Based on a well with a 1.5 mdiameter of 1.5 meters)

Step 1:

Step 2:

Step 3:

§tep 11:

Mix 28 Ii tel'S of cemen t wi th 84 li tel'S of clean sand (propor t ion
1:3). Add water until the mortar spreads easily with a trowel; it
should not be runny or soupy.

Sprinkle a light coat of sand on the ledge.

Trowel 1 em of mortar onto the ledge.

Lay the first layer (course) of conc.rete block radially wi th the
inner corners touching.

Fill the spaces between the blocks and the space between the blocks
and the vertical face of the ledge with mortar.

Spread a bed of mortar 1. 5 cm deep on top of the £i rs t layer of
blocks.

Place the second layer of blocks as shown in the figure, with the
spaces between them over the center of the blocks in the first
layer.

Do no t f ill the spaces be tween the blocks of the second layer wi th
mortar..

Spread a bed of mortar 1.5 COl deep on the inner 20 COl of the surface
of the second layer of block~.

Place the top layer of blocks as shown. Do not fill spaces between
them. If a large gap exists between the blocks when the ring of
blocks is closed, then it should be filled wi th mortar or a small
block. A form for making small blocks is shown in Handout 9-3.

Clean inner surface of the foundation, cover it, and keep it moist.

MATERIAL FOR ONE \lELL

Based on a well with a diameter of 1.5 meters.)

57 concrete blocks - 15 em x 20 cm x 40 em

84 liters of el~an sand (2 sacks)

1 sack of cement (additional material should be on hand in case more
mortar is needed)

water as required
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EQUIPMENT

1 cubic foot measuring box (28 liters)

1 plumb bob with 2 meters of string (a stone tied on the end of a string may
be used as a plumb bob)

3 trowels

1 wheelbarrow or head pallet

mixing pad

1 bucket

2 shovels

1 metric measuring tape
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PLACEMENT OF CONCRETE BLOCK FOUNDATION

STAKE

O.75m ..
RADIUS OF WELL

I

I
MORTAR BED

~---=---=l
/'~ ~ ~I.PLUMB LINE

I{~·WELL
~ PLUMB BOB

NOTE: uSE PLUMB LINE ESTABLISED
FOR EXCAVATING THE LEDGE TO
POSITION THE CONCRETE BLOCKS IN
A CIRCLE AT THE O.75m RADIUS AND
VERTICALLY IN LINE.

~ ~_. O.!5~ \

I
___---- I

a.75m

FINE GRADED
GROUND SURFACE

112 BLOCK1 I~-
I l..--lh BLOCK

I r===J· -.. r·1h
BLOCK

! C~I
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CONCRETE PRIMER

A. Selecting Ingredients

• Cement - Portland cement should be a free flowing powder. Make sure it
has not gotten wet and hardened in the sack.

• \o1a tel' - clean. If it is drinkable, then it is probably okay for
concrete.

• Sand - uniform. From fine to 6 mm in size. Clean and hard.

• Gravel/crushed stone - Variable from 6 mm in diameter up to a diameter
equal to one-fifth the thi~kness of the slab. Clean and hard.

B. Cleaning Sand and Gravel

If the sand and gravel are not clean, the concrete will not be as strong
as if the ingredients are clean. Large stones, sticks, grass and clumps
of earth and other debris need to be removed from the sand and gravel. If
the sand and gravel are s t i 11 no t adequa tely clean, they can be washed
with water.

C. Proportioning

There are four maj or ingred ien ts in concre te. These are cemen t, sand,
gravel, (also called aggrega te) and wa tel'. A common proport ion of these
materials is 1 part cement to 2 parts sand to 4 parts aggregate.
Proportioning can be by weight or volume. In tllis manual, volume
measurements are used.

Note that the strength, durability, and wat€!rtightness of concrete are
controlled by the amount of water used per sack of cement. In general,
the less water used the better the quality of the concrete, so long as
the mixture is plastic and workable. Some con~rete must be stronger and
more wa ten igh t than others: less wa tel' is used for such concrete. The
final de~ision on the amount of water to be used is determined by the
consistency of the concrete when it is mixed.

For normal concre te use a quan t i ty of wa tel' equal to approxima tely 7
gallons (26.5 liters) per 50 kg (110 pound) sack of cement or 6 gallons
(22.7 liters) per 94 pound bag.

For damp sand

For wet sand

- which feels slightly damp to the touch, use 25.6
liters of water per sack of cement.

- \.,rhich feels wet and leaves a li ttle moisture on
the hands, use 23 li ters of wa tel' per sack of
cemen t.
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For very wet sand

D. Mixing by Hand

which is sand that leaves the hand
glistens or sparkles when picked up,
liters of water per sack of cement.

wet and
use 20

On most self-help projects, the amount of concrete ne~ded Is small and
does not justify using a mechanical mixer. In any case a mechanical
mixer may not be available or if it is, it will be expensive. If a few
precautions are taken, hand-mixed concrete can be as strong as concrete
mixed in a machine.

The first requirement for mIxIng by hand is a mIXIng area which is both
clean and watertight. This can be a ~ood and metal mixing trough or a
simple c.oncrete floor (called a "pad").

Use the following procedures, being careful to measure all materials:

1. Spread the sand evenly over the mixing area.

2. Spread the cement evenly over ~he sand and mix these materials
by turning them with a shovel until the color is uniform.

3. :;pread this mixture out evenly, spread the gravel on it, and
mix thoroughly.

4. Hake a mound of the material in the ce~ter of the mIxing pad,
nake a depression in the mound and pour the water into the
depress ion, slowly and thoroughly mixing tile rna terial in to the
water with a shovel. Mix water and sand/cement/gravel mixture
together twice to make sure it is thoroughly combined.

A workable mixture should be smooth and plastic, neither so wet that it
runs nor so stiff that it crumbles. If it is too wet, add small amounts
of sand and gravel, in the pruper proportion until it is workable. If a
concrete mixture is too stiff, it -will be difficult to place in the
forms. If it is not stiff enough, it means that too much water has been
added and the concrete will be weaker than inten~ed.

When the work for the day is finished, be sure to rinse the concrete from
the mixing area and the tools v keep them from rusting and to prevent
the concrete from caking on them. Smooth, shiny tools and mixing surfaces
make mixing much easier. The tools will also last much longer.

E. Forming

A form is a mold into which the concrete is placed. The inside surface of
the form should be sealed to prevent the concrete from sticking. This can
be done by coating the inside wi th used motor oil. This also adds to the
life of the form and makes it easier to remove.

Stakes should be driven around the sides of the forms to secure them so
they will not move when the concrete is being poured.
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F. Placing Concrete in Forms

To make strong concrete structures it is important to place the concrete
in the forms cOlrectly.

The wet concrete mix should not be oandled roughly when j t is being
carried and put in the forms. It is very easy, through jogging or
throwing, to ';eparate the fine from the coarse gravel. Do not let the
concrete drop freely for a distance greater than 90 to 120 em (3 to 4
feet). Concrete is strongest when the various sizes of gravel. and cement
paLte are well mixed.

Concrete which is too stiff is difficult to work into place in the form.
Concrete that flows out when placed in a form is too wet and therefore
weak.

As the concrete is being placed, it should be vibrated so there are no
ai r holes to leave weak spo ts ir~ the concrete. This can be done by
agitating the concrete with some long thin tools. Agitating and vibrating
can be done with a thin (2 c~) iron rod, a wooden pole, or 8 shovel.

Special attention must be paid to assure that the areas near the sides of
the form are comple tely filled wi th concre te. I E the forms are strong
enough, they can be struck v:i th a hammer on the outside to vibrate the
concrete just enough to allow it to settle completely in the forms. Too
much vibration, however, can force most of the large aggregate toward the
bottom, thus reducing the overall strength of the concrete.

G. Reinfol-cemeat

Concrete is reinforced with various materials, usually steel rods called
rebars. Steel rebars should be tied together with wire where they cross.
Also common is steel wire mesh. Less commonly used and less effective is
bamboo. If bamboo is used it should be completely dry (cured). The ends
should be sealed to reduce water uptake. It should be split and used skin
side down.

H. Finishing

Once the concrete is poured into the forms, its surface should be worked
to an even finish. The smoothness of the finish depends on what the
surface will be used for. If more concrete or mortar will later be placed
on it, the surface should be left relatively rough to aid in bonding. If
th2 surface wi lIla ter be walked on 1 as for example the apron or the
cover of a well on which a pump will be mounted, it should be somewhat
rough to prevent people from slipping when it is wet.

A somewhat rough texture can be achieved by finishing with a wooden float
or by lightly brushing the surface to give it a texture. A very smooth
finish can be made with a metal trowel. Over-finishing (repeated
finishing) can lead to powdering and erosion of the surface.
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I. Curing Concret~

After the forms have been filled, the concretE:! must be cured until it
reaches the required strength. The concrete must be kept moist during
curing so that the chemical reaction that causes it to harden will
continue for as long as is necessary to achieve the desired strength. The
early stage of curing is extremely critical. Once the concrete j~ allowed
to dry, the chemical hardening action will gradually taper off al.: cease.
It cannot be re-wetted to re-start the hardening process.

The concrete can be kept mois t by covering the exposed surfaces wi th
canvas, empty cement bags, burlap, plastic, ~alm leaves, straws, and wet
sand. The cove~ing must also be kp.pt wet so that it will not absorb water
from the concrete. Covering is usually easier than continuously sprink
ling or frequently dousing the concrete with water, another way to keep
it mois t.
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MAKING CONCRETE AND MORTAR MIXES

Three different concrete and mortar mixtures will b~ used during this
worksho~. Mixtures are generally specified by the number of parts of cement to
sand and to gravel (if gravp.l is to be used). For example a 1:2:4 mixture is
made up of 1 part cement, 2 p~rts sand, and 4 parts gravel. The proportion of
cement to the other ingredientE' is one of the factors which determines the
strength of the hardened concrete. More cement tends to make the concrete
stronger, thus, the mixture depends on the purpose for which the concre te is
to be used.

There are two other variables in a concre te mix, namely, the size of the
gravel (also called aggregate) and the amount of water used in making the mix.
The size of the gravel depends on the thickness of the structure for which the
concrete is to be used. Comparatively large rocks may be used for a massive
~tructure such as a concrete dam. Fine gravel no larger than 1 inch in
diameter should be used for thin slabs and walls.

The proposed use of the concrete also determines the amount of water which may
be used. For massive structures and thin walls, a soft, plastic concrete mix
is used for ease of placing (pouring). Also, with a soft mix, it is easier to
make sure that the concrete fills the forms without leaving holes. However,
the wetter the concrete is the weaker it will be, so the amount or water must
be controlled carefully. Cement mertar should be stiff enough so that it will
stay on a trowel as it is moved into place and so that it will not run out of
vertical spaces between the ends and sides of adjacent concrete blocks.

For this workshop, the following concrete and mortar mixtures will be used:

1. For concrete blocks: 1:4 (no gravel), with water enough to make
a mix that will fill all of the corners in the concrete block
form when vi bra ted wi th a paddle. It should no t be soupy or
runny.

2. For the concrete apron: 1:2:4, with about the same proportion of
water as used in No. 1 above. The gravel may be up to 2.5 em in
diamE:ter.

3. For the cement mortar that is used in the joints between the
concrete blocks in the foundati0n and in the headwall, 1:3 (no
gravel). ID this mixture, the proportion of water is very
critical. The mortar must be stiff eno;':llh to stay on a trowel
and to stay in vertical spaces between the concrete blocks.

It is important to measure the ingredients accurately for the mixtures listed
above. A measuring box will be made which will hold exactly one cubic foot.
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BUILDING CONCRETE BLOCK PORMS
AND A MEASURING BOX

STEPS FOR ASSEMBLING THE FORMS

1. Cut the required pieces of wood for constructing the form (see Figure J.).

2. Assemble the concrete block form.

a. Nail the baseboard and frame together.

b. Assemble the upper frame.

c. Nail the support blocks on the two side form bOi.rds 3 em from the top
of the form.

d. Place the baseboard and frame on a fla t surface near the concrete
mixing pad.

e. Stand the two side forms on the baseboard against the two outer
strips.

f. Wedge the two end forms between the two side forms to make a box. If
the side boards do not wedge tightly, caulk along the edges with old
rags, making sure that no rags protrude into the inside of the form
where the concrete is to be poured.

g. To hold the side and end forms together, place the upper frame on the
assembled concre te block fOrfn so tha tit res ts on the suppor t blocks.

h. Paint the inside surface of the box with used engine oil to keep the
concrete from sticking to the wooden form.

Note: Figure? shows how to construct a form for fabricating a small
or half-sized concrete block.

STEPS FOR ASSEMBLING THE MEASURING BOX

Follow the instructions in Figure 3.

MATERIAL

For one concrete block form.

Baseboard and frame:

Pieces of wood cut to the following dimensions:

f\ f
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1 piece 2 em x 29 em x 54 em (baseboard)
4 pieces - 2 em x 5 em x 34 em
2 pieces - 2 em x 5 em x 44 em
2 pieces - 2 em x 5 em x 54 em

Side and end forms:

Pieces of wood cut to the following dimensions:

2 pieces - 2 em x. 15 em x 44 em
2 pieces - 2 em x 15 em x 20 em
I~ pieces - 2 em x 5 em x 5 em

nails
used engine oil

Note: Finished lumber 2.5 em thick which is planed both sides will result in
a board 2.0 em thick.

For one 28 liter (1 cubic foot) measuring box with carrying rails.

Pieces of wood cut to the following dimensions:

2 pieces - 2 em x 30 em x 30 em
2 pieces - 2 em x 34 em x 34 em
1 piece - 2 em x 34 em x 34 em
2 pieces - 2 em x 10 em x 84 em

used engine oil
nails
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Figure 1

FORMS FOR MAKING CONCRETE BLOCKS

PPER FRAME

~-+-- END FORM

-- -- SUPPORT BLOCKS

1 . BASE BOARD 2em x 34em x54em (1 pc)
2 . FRAME 2em x 5em x 34em (4 pes)
3 . FRAME 2em x 5cm x 44cm (2 pes)
4 . FRAME 2em x 5em x 54em (2 pes)
5 . SUPPORT BLOCKS 2em x 5em x 5em (4 pes)
6 . SIDE FORMS 2em x 15em x 44em (2 pes)
7 . EN D FORMS 2cm x 15cm x 20em (2 pes)

BASED ON CONCRETE BLOCK OF 15cm x 20em x 40em /
' ,~~\
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MODIFIED FORM FOR FABRICATING
PARTIAL CONCRETE BLOCK

SET DESIRED WIDTH
OF BLOCK

HANDOUT 9.3 1 P4

WEDGES
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Figure 3
STEPS FOR BUILDING A

ONE CUBIC FOOT
MEASURING BOX

-l.,.'--
NAIL END BOARDS
TO SIDE BOARDS

1. MATEHIALS TO MAKE A:28 L1TEf~ (1 CUBIC FOOT)
MEASURING BOX:

REF.
DVIJG.

1 . 2cm x 30cm x 30cm (2 pes)
2 . 2cm x 34cm x 30cm (2 pes)
3 . 2cm x 34cm x 34cm (1 pc)
4· 2cm x 10cm >: 84cm (2 pes)

AS REQ'D USED ENGINE OIL
NAILS·5crn )I 6<1 BOX

2. PROCEDURE
1. CUT LUMBER AS SHOWN IN ABOVE LIST.
2. NAIL BOTTOM TO SIDES
3. NAIL SIDES TOGETHER
4. PAINT INSIDE WITH UGHT COAT

OF USED ENGINE OIL.

HAN DOUr 9-3, P5
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HIXING AND POURING CONCRETE BLOCKS

1. To pour the concrete block, follow these steps:

a. Mix the concrete, using 4 parts of sand and 1 part of cement and
adding only enough water to make 3 stiff mix.

b. The preferred sand for concrete is sharp quartz river sand,
because of its streng-tho It .3!l..,ltJd hi;: clp,w j free of dirt and
rubbish. The water used should also be clean and free of debris
and mud.

c. Mix the concrete on a flat, hard, clean surface.

d. Spread the salld on the mixing surface first, then add the cement
on top.

e. Mix the sand and cement with flat blade shovels until the
mixture is a uniform color.

f. Pi Ie the sand-cemen t mix in to a mound and make a bowl-like
depression in its center.

g. Pour a small amount of water into the depression and shovel the
mix into i t, (~radually adding more water and shoveling the mix
into it until the mixture is the right consistency -- in this
case, ~; t iff.

h. It is important not to add too lIIuch water at a time, as the mix
should be quite dry, not soupy and runny. I f the mix is too wet,
add a small amount of the sand-cement mixture to absorb the
extra water.

i. Place the concrete in the form and vibrate it by agitating it
'With a nat stick so that it fills the form completely.

j. \1hen the form is full, scrape off the top wi th a flat board to
leave a rough surface.

k. After t'<-'o days remove the forms. The blocks should be kept moist
for at least three days before being moved to the constt'uction
si teo

2. To remove the concrete form, follow these steps:

CAUTION: The concrete block has not reached ~ ts full strength by the end
of two days, so it should he handled carefully to avoid bn~aking it or
eh i ppi ng of f the cornel'S.

n. Lift the upper frame off th() (oun.

n..\l
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b. Work the side forms away from the concrete hloek by pulling them
up off the baseboard and frame.

c. Remove the end forms.

d. Take the concrete block off the baseboard and set it aside on a
clean, hard surface until it is ready to be used.

e. If possible, store the concrete blocks in a shady place. Keep
them covered wi th moistened empty cement sacks or grass for a
week, either in the storage area or when actually laid in place.

MATERIAL FOR 4 BLOCKS OF 1:4 PROPORTION

paddle (for vibrating concrete)
10 liters (1/3 sack) of cement
40 liters (1-1/3 sacks) of clean sand
clean water

BQUI PMENT FOR MAKING CONCRETE BLOCKS FOR EACH YELL.

2 flat blade shovels
2 buckets for carrying water
1 wheelbarrow or head pallet
2 hammers
1 paint brush for applying used engine oil



WATER LIFTING DEVICES

SIMPLE PIPE DEVICE
FOR DRAWING WATER

BUCKET

SIMPLE PULL.EY DEVICE
FOR DRAWING WATER

2.5crn PIPE
30crn PULLEYS

ROPE

15cm x 15cm x 30cm
CONCRETE BLOCKS--tl~

BUCKET

HANDOUT 10-1, P1



ROPE

PLANK WITH
GUIDEHOLE
FOR ROPE

WOODEN
ROLLERS

IRON FRAME

BUCKET

ROLLER
TYPE

~ULLEY

PULLEY
TYPE

WINDLASS

HANDLE

SUPPORT
FRAME

,

HANDOUT 10·1, P2

WINDLASS
TYPE

1\ Ir.
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CONSTRUCTION STEPS
Preparation for Apron Pour

1. Make sure the apron area is cleaned of all vegetation, mud, and stone and
is graded appropriately.

2. Check the location and leveling marks of the four outer support stakes
(5, 6, 7, 8) set in Session 8. Make sure they are still 2.20 meters from
the center of the well and that all of the level marks are about 13 em
above the rough ground grade and even with the top of the concrete blocks
of the foundation.

3. Install additional stakes at the points shown in Figure 1 (i.e., stakes
6b, 7a, 7b, 8a, etc.). These will also support the screed support boards.
The inside edge of each of these stakes is to be located 2.20 roeters from
the center of the well. The distance between the stakes should equal the
length of the screed support boards. Determine the length of these boards
from the chart on Figure 1. Since the apron has twelve sides, then each
screed support will measure 1.14 meters (radius x 0.51764 or 2.20 x
0.51764 = 1.14 meters).

I~. Af tel' placing all of the stakes, pu t a leveling mark (from stakes 5, 6,
7, 8) on each one as shown in Figure 2.

5. Then mark screed support elevations from levelin~ marks on each stake, as
follows (see the chart in Figure 2):

Stake #5 25.4 mm below leveling mark
Stakes #5(a) & 7(b) 15.2 mm below leveling mark
Stakes #6(a) & 8(b) 5.0 mm below leveling mark
Stakes #6 &8 at leveling mark
Stakes U6(b) & 8(a) 5.0 mm above leveling mark
Stakes #7(a) & 7(b) 15.2 mm above leveling mark
Stake #7 25.4 mm above leveling mark

Note: These elevations are the same for all wells regardless of diameter.

6. Nail the screed support boards to the stakes at the elevations marked in
step 5. The top of the support boards should be even with the elevation
mark. ClI t s takes off so they are even wi th the screed supports. Put in
additional stakes or place dirt behind the support boards to add support
during the apron pour.

7. Use a 2.5 cm x 5 cm x 13 em stick to measure the distance between the
bottom of the screed and the ground to determine the elevation of the
graded ground surface.

8. Fine gJ:ade the apt'on e\L'ea using the 13 em long stick to establish the
correct elevation (this and the next two tasks will be divided up between
teams). \.lhen finished, the (mtirc area should be sloping, and should
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allow for a constant apron thickness of 13 cm when the apron is poured to
the top of the support boards.

9. While fine grading, dig the 2.5 cm x 23 cm channel.

Rebar Installation

10. Cut the rebar into pieces 6 meters long, bend them, and tie them into a
circle 2.0 meters in diameter.

11. Cut the rebar into pieces 6 meters long, bend them, and tie them into a
circle 3.8 meters in diameter.

12. Place the two rebar circles on the apron area and support them on rocks
as shown in Figure 1.

13. Place radial rebars so that their ends fit between the concrete blocks in
the top layer. Tie them to the rebar circles at each junction.

14. Place 25 cm lengths of rebar so that their ends fit betwE'en the small
rebar circle and the joints between the second layer of blocks. Tie these
pieces to the inner circle at each junction.

Screed Centering

15. A screed is used to ensure that the apron surface is smoothed and even
with the top edge of the screed support boards and drains in the right
direction. In addition, the drainage channel around the apron can be
formed by a U-shaped piece of wood'atta~hed to the screed. To ensure that
the channel is dug at a constant radius from the well center, a screed
centering device is constructed and placed in the well.

16. The details for construction of the screed centering device and its
placement are shown in Figures 2 and 3.

MATERIAL FOR ONE YELL

Pieces of wood cut to the following dimension:

2 pieces - 2.5 cm x 5 cm x 13 Col (sticks for measuring)

8 pieces - 5 cm x 5 cm x 75 Col (stakes for screed supports)

12 pieces
field)

2.5 cm x 5 cm x 150 cm (screed supports) (to be cut to fit in

4 pieces - 5 cm x 10 cm x 150 cm (screeds)

nails

4 sacks of cement
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dirt (free of rubbish and grass)

water

38 meters of 10 mm rebar

10 meters of tie-wire

EQUIPMENT FOR ONE YELL

3 buckets

2 hammers

2 carpenter's levels, at least 1 meter long or a 1.5 meter hose, transparent
if available

2 round blade shovels

2 flat blade shovels

2 crowbars (for prying out large rocks)

1 mixing pad

~ measl1ring box (1 cubic foot capaci ty) (made during workshop)

2 rakes

2 pairs of pliers for tying tie-wire

1 bar cutter or hacksaw for cutting rebars

2 wire cutters for cutting tie wire

1 metric tape measure
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Figure 1

PLAN VIEW OF SCREED SUPPORTS AND REBAR PLACEMENT

LEVELING STAKES

REBAR
3.8m DIAMETER

1.91cm AC rUAL1'
THICKNESS

I
5

ROCKS TO
SUPPORT REBAR

SCREED SUPPORT LENGTHS

12 Sides == RADIUS x 0.51764

10 Sides - RADIUS x 0.61803
DETAIL OF TIE

TYPICAL AT I 8 Sides ,- RADIUS x 0.76537
EACH JUNCTION I 6 Sides RADIUS x 1.00000OF REBARS .-

---

j
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Figure 2

PLACING SCREED SUPPORTS AND REBARS

STAKE

STEP 1 - PUT A LEVELING MARK ON ALL
12 STAKES. NUMBER STAKES AS SHOWN
IN FIGURE 2.

3rd COURSE

Al.L DIMt::NSjONS IN MM
~~- .ABOVE AT BELO~STAKES LEVEL lEVEL lEVEL

~7/7b
25.4
15.2

I
56b,8~

6,8 0
6a,8b 5
5a,5b 15.2

5 25.4

STEP 2 - MARK STAKES PER CHART FOR
SCREED SUPPORT ELEVATIONS.

STONE SUPPORTS 25cm
REBAR

1.20m
I~-+--·-._-.--t-~

REBAR
5cm

CUT STAKE.S LEVEL
WITH SCREED SUPPORTS

~
SCREED

SUPPORT
13cm___J__

STEP 3 - CUT SCREED SUPPORrr' TO 2'
(SEE CHART, PAGE 5, FOR Lb~GTfi '.'
SIDES SELECTED). NAIL SCREED SUP
PORTS TO STAKES IN LINE WITH SUPPORT
ELEVATION MARKS.
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Figure 3

SCREED CENTERING DEVICE

~
WELLSEE DETAIL A

...... 2_._2m_R_A_D_1U_S---+-~CENTER LI NE OF WELL

SCREED 'AIL CROSS MEMBER
CHANNEL FORMING
TOOL SEE DETAI L B

STEP 6 • MARK AND CUT WELL CROSSMEMBER TO FIT TIGHTLY INTO
WELLS Jrd COURSE (MAINTAIN WELL CENTERLINE LOCATION). CUT
FEEl' AND NAIL FEET TO ENOS OF CROSSMEMBER. CUT 5em x iDem
SCREED PER DEl AIL AND NAIL TO CENTERLINE OF CROSSMEMBER AS
SHOWN. CUT CHANNEL FORMING TOOL AND ATTACH FORMING TOOL
TO SCREED.

FOOT
(15cm TO 30cm)

'IOcm
1~---1

1

r
3cm

CHANNEL FORMING TOOL
DETAIL B

CONSTRUCTION OF CAOSSMEMBE;R
DETAIL A
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CONSTRUCfION STEPS FOR APRON POUR

1. Prepare for the apron pour by calculating how much conct-ete will be
needed and the quan t i ty of rna terials needed to mix tha t amoun t. See
Figure 1 for instructions on how to make thes~ calculations.

2. Near the apron, assemble the sand, gravel, ~ement, and water that will be
needed for mixing the concrete. Instructions for mixing concrete are
given in Handout 9-1.

3. Prepare a concrete mix of 1 part of cement to 2 parts of clean sand and 4
parts of gravel on the mixing pad and mix with the appropriate amount of
water. The mixture should be slightly wet ~o that it can be vibrated into
all crevices, but not wet enough to run. (The concrete pour should be
continuous so that the end result is a solid lIIass of concrete without any
joints).

It. Deli vel' the concrete in a wheE~lbarrow or on a head pallet to the apron
site. Shovel or dump it into the form at regular intervals so that it may
b~ spread around to cover the whole apron area.

5. Vibrate the concrete (agitate it with 2.5 Clll x 5 em x 2 m sticks) as you
spread it around evenly in the form. Do not mound it up in one place.

6. As the pour reaches the top of the form, move a straight edged screed (5
em x 10 cm x 150 cm) back and forth horizontally to smooth the surface of
the concrete. One end of the screed should be resting on the concrete
block foundation and the other on the screed support at the outer edge of
the aproll.

7. Let the concrete settle for an hour or so or until it has stiffened a
little. Then attacll the channel forming tool to the screed 10 em in from
the inner edge of the screed supports (see Figure 2). Nail one end of the
screed to the crossmember over the well so that the screed can be moved
around the 8f>ron surfae/;! like a hand on a clock. Move the screed around
the apron several times, gouging au t the depression for the drainage
channel. \lark the surface of the drainage channel with a trowel to leave
a smooth surface. De sure to also cut out an opening from the drainage
channel to the drainage ditch.

8. As the concrete sets, finish the surface using a wooden float. Move the
float over the concrete surfi;lce wi th a circular motion to produce a
roughened non-skid finish.

9. Cover the concrete wi th emp ty cemen t sacks and keep it mois t for seven
days.
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10. Spread brambles on the apron to keep animals and people from walking on
it. WARNING: The concrete must not be stepped on for at least two days.
THIS IS IMPORTANT.

MATERIAL FOR ONE YELL

260 liters (.26 cubic meters) of cement (9.2 sacks)
520 liters (.52 cubic meters) of sand (19 sacks)
1040 liters (1.04 cubic meters) of pea gravel (38 sacks)

Pieces of wood cut to the following dimensions:

2 pieces - 5 em x 10 em x 200 em (vibrating sticks)
4 pieces - 5 em x 10 em x 140 em (sereeds)
4 pieces - 2.5 em x 7.5 em x 14 em pieces for attachments to the screeds
4 pieces - 2.5 em x 15 em x 30 em and 4 pieces - 2.5 em x 5 em x 15 em

(wooden floats)

water
nails
empty cement sacks
20 meters of rope
brambles

EQUIPMENT FOR ONE YELL

4 flat-bladed shovels
2 wheelbarrows or head pallets
2 hammers
3 trowels
3 buckets
1 bar cutter
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Figure 1

CALCULATIONS FOR CONCRETE MIX

APRON ............__--_GlIi'1 MIlt-CENTER OF WELL

7f == 3.14
H == 0.15m
T == 0.15m

R, := 0.75m
R2 :; R, + T
RJ == 2.20m

v (APHON)=( 7f' x RJ XF~3 X H) - (7f X R, xR2 X H)

V == (3.14 x 2.2 x 2.2 x 0.15) - (3.14 x 0.9 x 0.9 x 0,'15)
V == (2.28) - (0.38)
V == 1.9 (IN CUBIC METERS) •
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AREA (A)

AHEA (A) = 7r x R x R

HEADWALL'+---+

C = 7fD
7r(Pi) = :'1.14

Figure 1 (Continued)

GuMF ERENc
CJ'~ ~tC;;

CYLINDER

RADIUS (R)

VOLUME (V) =: AREA (A) x HEIGHT (H)

HEIGHT (H) OR
THICKNESS,

AREA OF APRON
AREA (A) = I 71" X R3 x R3J - [ 71" X R2 x R:z\

r."\ I



STAKE (5em x iDem)

HANDOUT 12-1. P5

Figure 2

CONCRETE APRON POUR
(USING SCREED &SUPPORTS

FOR FINISHING CONCRETE SURFACE)

CHANNEL
CONCRETE BLOCKS FORMING

TOOL
NAIL CROSSMEMBER i0em EDGE OF

FOOT SCREED CONCRETE

"
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USER EDUCATION TOPICS

Select one of these topics:

Topic A. ~ater and Your Life

For this topic, cover some or all of the following points:

• List/discuss uses of water.

• ~hat is the most important use of water for people in
your community?

• What kind of water can make people ill?

• What happens when you drink water that is not clean?

• Who gets sick most often?

• What can you do so children do not get diarrhea often?

Topi c B. Wht-!!nprove Sani tary Condi t ions around a Well

For this topic, cover some or all of the following points:

• How disease spreads through contsminated water

• Effects of livestock and human waste.

• Keeping laundry and other washing mlay from drinking
'"aler.

• Denefits of low-cost improvements.

Topic C. Maintenance of Well-Site

For this topic, cover sornc-;! or all of the following points:

• Periodic disinfection of water.

• Maintenance of rope bucket and any pulley device.

• Keeping well area clear of weeds, puddles, and debris.

• Daily or frequent sweeping and clean up of apron and
ground surface around well.

• Maintenance of fence or other means of keeping animals
away.

• Ensurir.g the water is used only for drinking.
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Topic D. Collecting, Storing, and Using Water

For this topic, cover some or all of the following pOilltS:

• What sources of water do people use in your community?

• Which sources have the best water for drinking?

• Some communi ties have clean wa tel' bu t children s till
get diarrhea. Why?

• How do people in your community collect water?

• How do people store water?

• How can water get dirty?

• What are some things a mother can do so her child gets
clean water?



RESOURCES CHECKLIST

Ma terials

Mixing and Pouring Concrete Blocks

Forms for concrete blocks and measuring box
Cement
::land
Clean water
Engine oil
Nails

Excavation and Building Foundation

Leveling stakes and wood for centering
cross, etc.

Concrete blocks
Cement
Sand
Clean water

Screeds
Stakes
Cement
Hebar
Tie·-wi re
Sand
Gravel (pea)
Nails
Rope

Headwall Construction

Cement
Sand
Concrete blocks
Rebar
Tie-wire
Clean water

Quantity

Handout 14-1, p. 1

Cost

j



Materials

Well Disinfection

Chlorine Compound
Clean lJater

Quantity

------.--- -. -, 1-· -

Cost

f
.101'



Handout 14-1, p. 3

Activity/labor

Mix and pour concrete
blocks

Excavate and build
foundation for apron

Prepare for apron pour

Mix and pour apron

Headwall construction

Water lifting device

Well Disinfection

Proj ec t clean up

Transportation ot
materials

*Ski 11s
Number

of persons Time Cost

- . . ---" -.L ---'- L..- _

Total Labor Cost

*Mason, laborer, car~enter, etc.

"'" /



Tools and Equipment

Carpenter's levels
Shovels, round-and flat-bladQ
Buckets
Hammers
Crowbars
Wheelbarrows
Steel trowels
Axes
Metric tapes
Pliers
Paint brushes
Plumb bobs
Bar cutters or hacksaws

Total Tools and Equipment Cost

Total Project Cost

Materials
Labor
Tools and Equipment

Total

Quantity

Handout 14-1, p. 4

Cost
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STEPS IN HEADWALL CONSTRUCTION

1. Carry the p1'eviously made concrete blocks to the apron and stack them
near the headwall.

2. Mix the cement mortar (1 part cement to 3 parts clean sand with water, to
form a workable paste). The mortaL should be damp enough so that moisture
will come to the surface when it is troweled with a steel trowel, but not
wet enough to be sloppy or runny.

3. Carry the mortar to the headwall area and leave a portion of it there for
the use of the groups which will be laying the blocks. Dampen the blocks
before l~ying them.

4. To establish the inner edge of the headwall, measure 25 mm in from the
inside face of the concrete block foundation and mark the spot on the
apron surface.

5. Trowel a 15 em wide layer of mortar on the apron surface starting from
the mark set in Step 4 to form the bed for the first ring of concrete
blocks in the headwall.

6. Place the first block on the mortar bed with the edge of the block set at
the 25 mm mark. Settle the block into thp mortar by moving it lengthwise.

J. Place a block at both ends of the block laid in Step 6 and settle it in
place with the inner corners of the blocks touching.

8. As soon as the first lhree blpcks have been laid by the first two teams,
the other two teams should start laying blocks, one team at each end.

9. Continue until the first layer of concrete block has been laid.

10. As the blocks are laid fill the spaces between the ends 01' the blocks
wi th monar and t rowel a bed of mortar on top of the fi rs t layer of
blocks.

1)., Clean off the excess mortar from the inner and outer surfaces of the
wall. Using a trowel, smooth the joints in the outer wall so that they
are even with the surface of the concrete blocks.

12. If the ends of the last two blocks laid in the first layer do not come
~ogether, it may be necessary to fill the gap with mortar or by usi~g a
SITi"ill block in the wall (see Handout 9-3, Figure 2 which shows an
adjustable form for making a small concrete block).

13. As the first layer is completed, place the next layer on it with the
blocks placed as shown in the a ttached figure.

14. To make sure that the inside wall of the headwall is VErtical, plumb up
from the inner edge of the foundation wall and set the bloc.ks in 25 mm
from the plumb line.
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15. Continue laying the blocks on a mortar bed and filling the spaces between
the ends of the blocks until six layers have been placed, for a total
height of about 0.9 meters. (NOTE: The number of layers and total height
may be affected by the type of water-lifting device sele~ted and the size
of the concrete blocks).

16. Cap the top blo~k of the headwall (see the figure). Bend 3 mm rebar into
a ci l'cle so tha tit fi ts on the cen tel' of the top layer of blocks.
Overlap the ends of the rebar 20 mm and tie it with tie-wire (optional).

17. Lay the circle on top of the headwall. Tie 15 mm piecps of 3 mm rebar to
the circle so that they are forced into the mortar which has already been
trammeled into the spaces between the ends of the top layer of blocks.
The rebar circle should be 19 mm above the surface of the top layer of
blocks. Use small stones to prop it up.

18. Trowel a thick layer of concrete along the center~ine of the top layer of
blocks and work it down to form a rounded surface 40 mm above the
centerline of the top of the headwall. (This assumes the headwall is to
be bull t wi th t rounded top for pulling buckets over the top.) The
concrete for this mounded layer should be dry enough to stay in place as
it is worked into shape.

19. Clean off both faces of the headwall and the surface of the apron as work
progresses.

20. Cover the headvlall wi th empty cement sacks and keep it moist for seven
days.

21. Place a barrier of brambles around the headwall so that people and
animals cannot push against it.

MATERIAL FOR ONE VELL

1.5 sacks of ~ement

4.5 sacks of sand
water
63 concrete blocks - 15 cm x 20 cm x 40 cm
5 meters of 10 mm rebar (optional)
2 meters of tie-wire

EQUIPMENT FOR ONE VELL

3 flat blade shovels
4 buckets (1 to carry the mortar from the mIXIng pad to the headwall area

and 3 to hold the mortar as it is being used in laying the blocks)
1 mixing pad
3 steel trowels
1 pair of rebar cutters
2 pairs of pliers
2 plumb bobs
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METHOD FOR CAPPING HEADWALL

OPTIONAL

-

TI E-~~V(;.)

.....--t---r-- 2.5cm

LAST COURSE
___-f- FOUNDATION BLOCI<'

MORTAR JOINTS



Handout 15-2, p.l

DRAINAGE DITCH CONSTRUCTION

This construction sequence is required only if the ground surface around the
well is primarily level. In such an instance, elevation stakes must be set as
a guide for digging the di tch to ensure that it slopes away from the apron
appropriately. ~here the ground surface is already sloped, a simple 25 em wide
x 25 cm deep ditch will provide adequate drainage.

Follow these steps to establish the elevation of the drainage ditch.

1. Set a 2.5 cm x 5 cm x 100 cm stake at the edge of the apron at the low
point where the drainage channel drains from the apron. Next set 2.5 cm x
5 em x 100 em stakes at 250 cm intervals until four have been set in a
line from the first stake to the low point where the water is to drain
(see fig~re). ~hen a carpenter's level is available, proceed as follows:

a. Mark the first stake at the edge of the apron at the same level
as the bottom of the exit from the apron drainage channel.

b. Using a 5 em x 10 cm x 260 cm straight-edge and the carpenter's
level, hold the straight-edge with the top at the leveling mark
on the first stake and mark the second stake at that same level.
Measure 15 mm down from that leveling mark and mark the
elevation. The second mark will then be the reference point for
the next stake.

c. Proceed i~ the same way to mark stakes 3, 4, and 5.

2. When a carpenter's level is not available, use a 1 meter length of hose
full of water to l(~vel the 5 cm x 10 cm x 260 em straight-edge and
proceed as in Step 1a. The hose must be clear (translucent) so that the
~ater level can be seen. Leveling is accomplished by holding the hose by
each end and noting the water levels. The line connecting the two water
levels at each end of the r.ose is a level line.

3. To establish the bottom of the ditch excavation, measure down 10 cm from
the elevation mark. This ShO~lS how deep the ditch must be dug at each
stake. The di tch should be at least 25 em wide at the bottom wi th the
walls sloping outward so that they will be stable.

4. If lining is necessary, it should extend 5 meters from the apron. It
should cover the bottom of the ditch and extend up the sides about 20 em.
The lining may be made of the following materials.

o Masonry to conform wi th the shape of the di teh. The ground
should be moistened and~stones or slabs for the masonry
should be laid on a mortar bed. The joints between the masonry
should be filled wi th mortar. The masonry lining should be
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approximately 15 cm thick with the upper surface smooth to allow
the drainage water to flow freely.

o Concrete (1:3:6) mixed fairly dry (so that a pile 25 cm tall
will not slump to less than 20 cm). The bottom and sides of the
di tch should be moistened and sprinkled wi th a thin layer of
sand. The concrete shoul ' be mixed and shoveled into the di tch
and troweled to a thickness of 15 cm. The thickness may be
controlled by driving short lengths of scrap rebar into the
ground, leaving 15 cm protruding. The concrete should be
troweled to the tops of the rebars. The concrete lining should
be finished with a wooden float to a smooth surface.

o The lining should be covered with empty concrete sacks or other
material and brambles and kept moist for seven days.

MATERIAL FOR ONE DITCH LINED \lITH CONCRETE

(Concrete lining is not necessary on impermeable ground.)

4 sacks of cement
12 saeks of sand
24 sacks of gravel
water
1 piece of wood - 5 em x 10 em x 260 em (straight-edge)
5 pieces of wood - 2.5 em x 5 em x 100 cm

EQUIPMENT FOR ONE DITCH

2 pointed shovels
1 bucket
1 hammer
1 carpenter's level about 1 meter long (if not available, use a hose

about 1 meter long)
1 mixing pad
1 wheelbarrow
1 one-cubic-meter measuring box
3 trowels
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CONSTRUCTION OF DRAINAGE DITCH

DRAINAGE CHA~~~~RETE APRON

\ No 5 DRAINAGE DITCH E~ ~ No.4 ~ DGE OF APRON
... _ No.3

(L:~=~ctJ~\~~~N~o.2~~td
rP ~_~_~-=:J_ J

LOW POINT

DISTANCE FR100 OM REF MARK
rnm FOR UN LI .

200mm FOR L1r..JE
NED

DITCH

LEVELING D DITCH
STA 250cmKES -~-- ------- -,--- 250cm----~

NOTE: REMO
NOTE: 25mm PRO[)U6~SS~~~I~U~FORE LININGSLOPE OF 1%

/
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YELL CLEAN-UP AND DISINFECTION STEPS

1. Be sure the area around the rrotected well is left clean and free of
construction debris. Dispose of excess materials either by destroying
them or by turning them over to the village committee. Absolutely none of
these materials should be thrown into the well.

2. If any construction debris has fallen into the well, make an attempt to
fish it out. Use a hook made out of scrap rebar fastened to the end of a
piece of rope for the larger pieces of debris and a bucket on the end of
a rope for the smaller pieces.

3. Calculate the amount of disinfectant required for the well (see Handout
16-2).

4. Measure the required amount into a bucket.

5. If powdered chlorine disinfectant compound is to be used, dissolve it in
a bucket of water before adding it to the well. It is important that the
solution be prepared in a clean container and mixed with clean utensils.
Dirt, grease, oil and organic matter will reduce the strength of the
chlorine solution. Avoid the liSP. of metal containers because the strong
chlorine solution will cause them to rust. Instead, use plastic,
ceramic, glass, or rubber-lined containers.

6. Slowly pour the required amount of disinfectant, as determined above,
into the well. Allow the disinfectant to wash down the sides of the
well. Use a brush to spread it on the walls of dug wells.

7. Stir the water in the well to make sure the disinfectant is thoroughly
distributed.

B. Place conspicuous signs on the well warning people not to lise the water
for 24 hours. Place brambles over the well opening to prevent people from
using the water until it is safe to drink.

9. Remove any left-over disinfectant and all containers used to mix it.

10. Wash and return whatever equipment was borrowed.

MATERIAL FOR ONE YELL

liters or grams of disinfecting material depending on the material
----avai lable.

water as required



EQUIPMENT FOR ONE \TELL

1 milliliter measuring cup or flask

1 balance (to be bon-owed, not purchased)

1 bucket

1 stirring rod or stick

10 meters of rope

Handout 16-1, p. 2
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Water for the World
Disinfecting \\lells

Technic,ll Note No. RWS. 2.C.9

Disinfecting a well is necessary to
imlnate the contamination that was
troduced by equipment, materials, or
rface drainage during construction or
pairs. A chlorine compound is
nerally used for the di~infectant.

sinfecting a well involves calcu-
~ting the required amount of chlorine
)mpound, mixing a chlorine solution,
ld applying the solution to the well.

This technical note describes how to
.5 infec t a we 11. Head the en tire
!chnical note before beginning the
lsinfection process.

seful Definitions

~UIFER - A water-saturated geologic
)ne that will yield water to springs
ld wells.

rAI LABLE CllL01U NE - The arnoun t of
llorinc pl'esent in a chemical corn
)und.

:SINFEVI'ION - Destl'uction of hal'rnf'ul
,croorganisms present in water,
lrough physical (such as boiling;) or
lemical (such as chlorination) means.

To disinfect a well, you will need:

Chlocine compound such as calcium
'pochloritc, bleaching powder, or
.quid bleach,

Mixing container which should be
Ibbcr-lined or made from crockery or
.ass,

Stiff broom ·.... ith a long handle, fot'
md dug wells,

Length of rope,

Length of perforated pipe, O.5-l.0m
lng, 50-100mm in diameter, for deep
'1Iled wells with a high water table.

Caution!

Chlorine compounds or solutions may
irritate skin and eyes upon contact.
If possible, wear gloves, protective
clothing, and glasses when handling
chlorine. If you get chlorine on your
skin or in yo~r eyes, immediately wash
it off with water'. /-------------_._-
General Information

The most easily obtainable and
safest disinfectants are chlorine com
pounds. 'rhese compounds have various
amountn of available chlorine, that is,
chlol'ine that can be released to disin
fect the water'.

Calcium hypochlorite, also lmows as
higl1-test hypochlor'ite or' HTH, has 70
pet' 2 n t a vail a bleeh I 0 I' i nl? • I t is p r' 0 

duce d asp0\'/ de!', g ranu 1es, arta b let s •
Bleaching powders have 25-35 percent
available ehlor'ine. Common household
1au ndry bI e a ch, S uchas Clor' 0 x and
Purex, has about 5 percent available
eh 101'i ne.

Chlol'ine compounds should be stol'ed
1.n their originctl container's in a cool,
clar'k place.

Calculating the Amount of Compound Needed

To disinfect a well properly, make a
mix of available chlorine and water
from the well in a ratio of 100 parts
per million, ppm. To illustrate: 1 ml
per 1000 liters equals 1 ppm; 100mI per
1000 ll~ers equals 100ppm.

Table 1 shows the amounts of 111'11,
bleaching pOWder', and chlorine bleach
that must be added to various volur.ws
of well water to produce lOOpp~ of
available chlorine. Be;'orc you can usc
the table, you must calculate tile
volume of water in the well.
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The volume of water in a well equals
the radius of the well squared times
the depth of the water 1n th~ well
times 3.1lt16.

V = r 2 x D x 3.1416

Then calculate the volume of water

V = r 2 x D x 3.1lt16
V = 0.05m x 0.05m x 12m x 3.1416
V = about 0.lm3

See Worksheet A Lines 1-4.

r = d
"2

The radius) r) equals the diameter)
d, of the well divided by two.

For example, suppose the diameter of
the well Is 100mm (O.10m) and the depth
of the water in the well is 12m.
First, calculate the radius.

The diameter, d, can be measured
directly or read from design drawings
or from the driller's log described in
"Maintaining Well Logs," RWS.2.C.6.

From Table 1, you can see that the
nearest volume to this is 3.0m3, so tc
disinfect this well you would need to
mix in 6.0 liters of chlorine bleach,
or 1010 grams of bleaching powder, or
433 g~ams of HTH.

For another example, suppose the
diameter of the well is 1.2m and the
depth of the water in the well is 2.6
The radius equals the diameter divide
by two = 1.2m = 0.6m Now calculate

2
the volume.

V = r 2 x D x 3.1416
V = 0.6 x 0.6 x 2.6 x 3.1416
V = 2.9m 3

See Worksheet A, Lines 5-8.

From Table 1) you can see that in
order to disinfect this well you wouie
need to use 0.2 liters of chlorine
bleach) 5 percent available chlorine,
or 33 grams of bleaching powder) 30
percent available chlorine, or 14 gra
of high-test hypochlorite, 70 percent
available chlorine.

r = O.05mr :. O.10m
-2-

r := d
"2

The depth, d, of the water in the
well can be meabured directly by
lowering a rock tied to a length of
tWine to the bottom of the well)
retrieving the twine, and measuring the
wet portion. Or, it can be read from
the driller's log.

Table 1. Amounts of Chlorine Compounds for
Well Dls!nfection

...

Ll '1 u :', i' I c 'I (' tl
')~ nvallnbl"

chlor"lrHo
( 11 t ,. ,.,; )

B)>(!nctllny. PQwlt'r
JO~ llvallat,l~
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:alc1~lm ~ly()oc~:or1tc

(111'11)
70~ avalillble c~:orln~

(gPII"," )
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O. I? O. ?I.
0.15 0.3
0.2 O.~
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o. ~) 1.0
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O• ., 1.
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Il.l
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"00
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Worksheet A. Calculating the Volume of Water
in a Well

Drilled Wells

1. Diameter' of well :: ( I~() mm) :: ~.I{) fl1

(lOOOmm/m)

Handout 16-2, p. 3

2. Radius of well :: Line I :: ( ()./O m) ::
--2 2

3. Depth of water in well := /L m

~. Volume of water in well:: Line 2 x Line 2 x Li~e 3 x 3.1~16 ::
(). ()5'" m x ~, ()S" m x / L m x 3. 14.6 :: ,1). () 9 m·

Hand Dug Wells

5. Diameter of well:: /.:l.,. m

6. Radius of well :: Line 5 ::
2

/.~ m)
2

tJ.i. m

.....

7. Depth of wa tel' in well:: -Z. /, m

8. Volume of water in well:: Line 6 x Line 7 x 3.13~16 ::
.12.:-Lm x tJ.(,__m x ~.&_m x 3.1~16:= .z.9m:

-------------.-------- <--l

;7 liters of water

l010 gram:). or b.~caching PQ!!..S!.~T ::
15 gNHnS

To make a chlorine solution from
~hlorine bleach, mix one part of bleach
'11 th one pa rt of wa te I', then pou r the
mtire solution into the well. In the
second example, this would mean mixing
5.0 liters of chlorine bleach with 6.0
liters of water and pouring 12.0 liters
)f c}llot'-inc solution into the well.

To make a chlol'ine solution wi th iI'l'H
Jr bleaching powder, first mix the com
Jound with enough water to form a
smooth paste, then mix the paste with
'later in the l'otio of one liter of
'later pcr 15 grams of c::>lllpound. '1'0
Jalculate the amount of water needed to
nake a chlorine solution, divide the
imount of clliorine compound by 15. In
the second example,

,

rtixing the Solution

~
Do not pour the chlorine

ircctly into the well. It
ix properly. First ma~e a
olution.

compound
will not
chlorine

Mix the chlorine paste with the
water for 10-15 minutes. Allow inert
materials to settle and use only the
clear chlorine solution. Discard the
rest. Pour' the cleal' chlorine solu
tion, about 67 liters in the case of
bleaching powder or about 29 liters in
the case of HTH, into the well.

Do not mix chlorine solutions in
metal containel's. Mix them 1n clean
con~ainers that are rubber-lined or
made from crockery or glass.

Disinfecting a Hand Dug Well

If the well has no cover, it should
be disinfected every day, or as often
as possible. If the well is covered it
must be disinfected before the first
use and every time it 1s opened for
maintenance 01' repair.

For a dug w~ll with pump and cover:

1. Prepare a chlorine solution to
wash the inside of the well casing.
Mix 10 liters of water wit;l one of the
following: O.i'::' liters of chlorine
bleach, 0(' 3.3 grams of bleaching
powcle r', or 1. II gl'ums of 11TH.

133 grams of liTH:: 29 11 tel'S or water
15 grams

2. Wash the exterior surface of the
pump cylinder' and dr'up pipe with the
chlorine solution before they are
lowered into the well.



II! .

Handout 16-2, p. 4

• Clean rOCI<
. moved up a~d

down 10 a'SI"::Jute
clonne Soll;l In
evenly

l,

I--+~- Rope

.:'"
\\' .

()~f\\ ('-+j .. ' \,
~ \ '. ,\

=~ \",~~l;
Chlo"ne - "1f~'iJ--. Access hOlesolution • .

. • , , I HaIC1\ Cover

~I" I.",

'''1 . """'-

..

5. Install the covep over the well.

7. Mix the chlorine solution with
the water in the well by using a rope
tied to a large, clean rock. Lower the
rock into the well and move it up and
down in the water.

6. Calculate the amount of chlorine
solution needed to disinfect the well.
Prepare the solution and poor it
through the access hole in the cover,
making supe that the solution coveps as
much of the sup[ace of the water in the
well as possible. See Figure 2.

8. Cover the access hole. Pump
water from the well until you can smell
chlorine.

3. Remove all equipment and
matepials that will not be a pepmanent
papt of the well.

~. Wash the inside sUPface of the
well casing with a clean, stiff bpoom
and the 10 liteps of chlodne solution.
See Figure 1.

Note II well 11... 5 no
cove' II stl0lJld un
dlStnfeCled dWly

Figure 2. Pouring Chlorine Solulion Into Well

9. Allow the chlorine solution to
remain in the well for 2/1 hours.

After the well has been tested for
yield as described in "Testing the
Yield of Wells," RWS.2.C.7, it must be
disinfected before its first usc and
every time it is opened for maintenance
or repair.

10. Pump water from the well until
chlorine can no longer be smelled or
tasted. Dispose of this water in a
soakaway. .

Disinfecting a Driven, Jetted, Bored,
or Cable Tool Well

Walel level

._.'51_

~.
'i/o Ann-f"""''''........ '\.,.'\ Clllo"ne solullonr 1\If~

1'-Li: ---.,.~.....~~ ----._-

-:--"~'.'

. , . '

DI<J,,'age ~/
slab ~

~-~d::~=:",-;-".. ~.., ..

,

1. Remove the test pump from the
.,.'ell.

2. Calculate the amount of chlorine
solution needed to disinfect the well.
Prepare the solution and pour it into
the well.

Figure 1. Washing Inside 01 Casing (Hand·dug well)
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Ground surlaco

~ , Man raising and lowering
. ,;.---- p:pe below water level 10

, ~ d,ssolvr ChlOrine

"\

Concrole apron

~~~..•,\,..,~~,.:'.... :!\\\.

4. Add 40 liters of clean, chlori
lted water to the well to force the
)lution into the aquifer. This solu
Lon can be made by mixing 40 liters of
iter with either one-half teaspoon of
rH or 20ml of chlorine bleach.

3. Mix the chlorine solution with
1e wate~ in the well by using a rope
Led to a clean rock. Lower the rock
1to the well and move it up and down
1 the water.

..' :

5. Prepare a chlorine solution to
ish the pump cylinder and drop pipe.
.x 10 liters of water with one of the
>llowing: 0.02 liters of chlorine
.each, or 3.3 grams of bleaching
)wder, or 1.4 grams of HTH.

6. Wash the exterior surface of the
lmp cylinder and drop pipe as they are
)wered into the well.

_ .. _ .. -,',

.. ,

:: :J p';pe' ~'~h 'hOles filled;"J~~t~ ,Chlorl.ne tablets

I·

7. Pump water from the well until
)u can sJ:'.ell chlorine. , '!

8. Allow the chlorine solution to
!main in the well for 24 hours.

Figure 3. Disinfecting Deep Well with High Water Table

9. Pu rn p wa t e r f t' 0 rn the we 11 un t il
tlorine can no longer be smelled or
.sted. D~spose of this water in a
,akavJay.

~ep Well with High Water Table

In the case of a deep well vlitll a
gh water table, you need to take spe
al steps to ensut'C that the chlorine
d well water are properly mixed.

1. Drill a numb0r of small holes
rough the sides of the pipe that is
5-1.0m long and 50-100mm in diameter.
p one end of the pipe.

2. Pour the calculated amount of HTrl
granules or tablets into the pipe.
Only HTH can be used in this method.

3. Pit the other er.d of the pipe
wi th a tllreaciea cap equipped wi tl1 an
eye loop.

4. Tie a rope to the eye loop, lower
the pipe into the well, and alternately
raise and lower the pipe j.n the water.
Continue until the H'l'H has dissol ved
and the chlorine is distributed in the
water. See Figure 3.

J
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PROJECT EVALUATION CHECKLIST

Name
Da te-------~-------

Vi llage _

1. How adequate does the water appear to be for domestic use?

2. How adequate is the foundation and headwall? How does it take into
account the needs and desires of the users?

3. How solid and impermeable is the apron?

4. Comment on the adequacy of the materials used.

5. How would you rate the finished area in ter~s of aesthetics and
usefulness?

6. 11m.. adequate is the drainage?

7. How has the well been protected from contamination and surface water?

8. How adequate and useful is the water lifting device?

9. What arrangements have been made for follow-up site maintenance?

10. What plans have been made for a user education strategy?

11. OtlH~r comments.
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PRCJECT LEARNING 'JORKSHEET

The three most important things I learned during this project were:

Three things I would do differently next time are:

As a member of a construction team, I was effective when:

As a team member, I was not effective in the following circumstances:



GOAL

ACTIVITIES
TO BE DONE "'HEN

MY WORK PLANS

WHO IS
RESPONSIBLE

Handout 19-1

RESOURCES
REQUIRED
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\fELL IMPROVEMENT \fORKSHOP EVALUATION FORM

(Please do nOl sign your name)

A. Goal Attainment

Please ind i ca te the degree to which the following workshop goals were
achieved by putting a circle around the appropriate number on the scale.

1. Explain the benefits of improving wells.

1
Not very

well

2 3 4 5
Very well

2. York with village leaders and groups to initiate, implement, and
follow through with a sanitary improvement project for dug
wells.

1
Not very

well

2 3 4 5
Very well

3. Assist villages to assess the need for improving well conditions
and identify the major categories of improvements.

1
Not very

well

2 3 4 5
Very well

4. Fabricate and make use of concrete blocks.

1
Not very

well

2 3 4 5
Very well

5. Mix and pour concrete with appropriate reinforcement.

1
Not very

well

2 3 4 5
Very well
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6. Design and ccnstruct a headwall.

1
Not very

well

2 3 4 5
Very well

7. Design and construct a sloped apron with adequate backfill and
an appropriate structure for draining water.

1
Not very

well

2 3 4 5
Very ·,.,ell

8. Develop user education strategies demonstrating clean water
storage and handling techniques and well maintenance and usage.

1
Not very

well

2 3 4 5
Very well

9. Estimate and plan the type, quantity, and basic costs of
material and labor needed for a proposed project.

1
Not very

well

2 3 4 5
Very well

10. Describe the importance of a continuing well maintenance
program.

1 2 3 4 5
Not very Very well

well

11. Recognize construction problems in existing wells and determine
if a structure should be repaired r replaced.

1
Not very

well

2 3 4 5
Very well
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B. Workshop Feedback and Learning

Please answer the following questions as fully as possible so that the
trainers can determine how effective the workshop was.

1. What was the most positive thing about this workshop? Explain.

2. What was the most negative? Explain.

3. What stands out as most important? Explain.

4. What have you learned that you did not know before? Explain.

C. Workshop Organization and Training

1. Wha t do you have to say abclJ t the way the workshop was planned
and carried out?

2. What can be done to improve similar workshops?

3. Wha t sped f ieally do yOll need to learn more aboll t in order to
promote and develop a successful well improvement project in the
future?

4. What comments do you havp about the trainers?


