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Introduction

Everz/one who lives in Botswana knows the importance of water.
The Village Water Supply Operator, who takes care of the water
supply in each rural village in Botswana, has a very important job.
This handbook has been written to help you, the Water Supply
Operator (WSO) carry out your responsibilities.

The Government of Botswana is trying to develop services that
people need. But there is not enough money for everything. There
are many services (Feople need urgently. People need roads,
schools, clinics, and many other things besides water. It is impor-
tant that we do not waste what we have. If we spend too mu

money developing water, we may not have enough for a new
school, or a new road.

-
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Did 90(,( know ? .. that a water tap which is slowly leaking for one month wastes
more than a thousand litres of water? This is almost the amount of
water that one hundred people need for a day. The supply of
water in any borehole is limited. So it is important to use the water
carefully. You should be aware of this and should help explain it
to people in the village.

Did you know ?  ...that many diseases are caused by mistakes in using water? If
you do not use water to keep yourself and your environment
clean, you can become ill. But water which 1s contaminated can
also make you ill. Most of the children who die before the age of
five years die because they get diarthoea. This disease us dzl
comes from drinking water which is not clean. Many other disea-
ses are related to the misuse of water. The chapter about "Health"
describes some of these diseases. It is important that you under-
stand the need for clean water.

Did gou know ? .. .thata village water supply system is worth a lot of money? The
cost of installing it is about P500,000. It costs around P1,000 per
month to operate. You as WSO have a very important responsibili-
ty, keeping the system working properly.

WSO s
an authority on
water but evgr one
in the villa ,/_éhgas
a reshonsrbili
t?puse wa /

"/é correctly .

If you take good care of the engine, it should last ten years or
more. The pump should also last ten years with proper care. But if
thegr are not maintained properly, they will wear out very quickly
and need to be replaced. You may have a long delay before getting
a new pump or engine, and it mﬁ cost money which could be
used for something else.

Everyone in the village has a responsibility to use water correctly.
But you as WSO have the greatest responsibility. The WSO is the
water authority in the village and the important link between the
village and the District Council Water Department. It is your duty
, to maintain the water supply system, and to advise the peg}ﬂe
=== : about the correct use of water. You should work with the Village
Development Committee, the Village Health Committee and the
Family Welfare Educator so that water is properly used for health
and welfare.

Governments all over the world have decided that everyone
should have good health care. They say there should be "health for
all by the year 2000." Botswana is part of this world wide pro-
gramme. But it can be achieved only if everyone helps. Clean

waatler regularly supplied is one of the most important parts of this
goal.
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The Job and the
Organization

WSO is a link between the Distr{; co

Every job must have a "job description." The purpose of the job
degrlyp]gon is to let the p](()erson doﬁlg the job IEnow his or her
duties in detail. It also helps make sure that one is proper]l:y super-
vised, and lets other people know what to ask from you. Every job
also has a place in an ort%lanization. The WSO job is gart of the
Water Department and thus it also has a specific job description
and a place within the organization.

Job Description for Village Water

Supply Operators

The Village Water Supply Operator (WSO) is the authority on
water in the village and is responsible for supplying the villagers
with clean water in sufficient quantities. The %ggq operates and
maintains the whole Village Water Supply System according to
the standards set in this handbook. The VzSC;’ cooperates with the
people of the village and gives them advice on all matters related
to water and also makes sure that the water is not misused. The
WSO is a member of the Village Extension Team and often is also
a member of one or two of the village committees.

The WSO is a member of the District Council Water Staff and acts
as the link between the villagers and the District Council Water
Department or Unit. the WSO is responsible to the Senior Opera-
tor or Technical Assistant, Operations. -

Wl
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Major tasks and operations

Task . The WSO cooperates with all village committees and gives
. villagers advice on all matters related to water.

Operations:

SO monitors the water consumption in the village and gives
advice on the use of water. He or she also prevents misuse of
water.

WSO monitors the level of water in the bore hole.
WSO monitors the quality of the water.
WSO supervises the relief operator

Task . The WSO makes all water supply reports within his or her
° village.

erations:
\(RIPSO records information in the log book every day, and writes
total amounts in the book at the end of each month.
WSO reports break-downs to the Water Department and takes
action according to emergency requirements.
WSO monitors and helps in all repairs and extension work being
done by the Water Department.
WSO retgllests spares, tools and consumables, and keeps receipts
and vouchers in good order.
WSO keeps tools, spares and consumables stored according to re-
gulations.

Task 3 . The WSO maintains the protected area around the bore hole
¢ and all its installations.

erations:

SO keeps the protected area clean and keeps grass and weeds
from growing too tall.
WSO organizes the fencing of the protected area and keeps the
fence and gates in good condition.
WSO cleans the pump house and store and keeps them in good
condition.

There are

' rtant
8 mp g@ska in
the Job.
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The WSO operates the engine and pump.

erations:
SO checks the gland packing every day, adjusts it and replaces it

if necessary.
WSO ch:ézs the vee-belts every day, adjusts them and replaces
them if necessary.
WSO checks all focligldaticgl bolts, nuﬂlts ancllf screws on the engine
and pump ev , and tightens them if necessary.
WSOp sergiwsege fu}e’ﬂ sys’cer?&1 =
WSO services the air system.
WSO services the exhaust system.
WSO keeps the engine and pump clean.
WSO starts and stops the engine

The WSO maintains all pipe lines.

Operations:
SO maintains water marker poles.
WSO detects and reports major leakages.
WSO detects and repairs minor leakages on distribution lines.
WSO detects and repairs minor leakages on service lines.

The WSO maintains all public stand pipes.

erations:
VO\fSO keeps stand pipes and soakaways clean and in good repair.
WSO organizes fenc1lr)1°gjS for the stand )}I)ipes, makes surge that ani-
mals do not go inside, and maintains the fence and gates.
WSO repairs and replaces stand pipe taps

The WSO maintains all valves and other fittings of the reticula-
tion system.

Operations:

SO keeps all valve chambers clean and in good condition.
WSO checks all private connection water meters and the system
water meter, and makes sure that they are operating properly.
WSO checks all valves and, if necessary, replaces worn out was-
hers and gaskets.
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The WSO maintains the reservoir of the village water supply
system.

erations:

SO reports leakages.
WSO cleans the inside of the reservoir.
WSO keeps the ﬁfm§e and all other fittings in good working order.
WSO organizes the fencing of the reservoir area and keeps the
area dlean and the fence and gate in good repair.
WSO keeps the reservoir soak away in good order.
WSO makes sure the reservoir is full at the end of the day.

New entry qualifications

There has been a change in the requirements for entering service
as a WSO. People already doing this job may continue, but new
aEFIicants must have a Standard Seven certificate. They should be
able to read and write English, and do simple calculations correct-
ly. The applicant should be between the a_ﬁel:s of 21 and 45 years,
and must be mentally and physically fit. The applicant should be a
co-ollperative and careful person who is able to communicate
easLly

with other people.

Wages and benefits

The WSO is a member of the Industrial Class. Regulations about
Industrial Class workers apply to all WSOs.

Training and follow-up

Every WSO must have proper training to be able to pertorm well.
The basic training comprises a 20-days' course and an individual
follow-up in your own village. The course is organized and run by
the Water Department. The course covers theory and practical
exercises on all your duties. Every dzrfﬂar there ought to be a short
ifficult parts of your job or

refresher course covering specific
follow-up of new routines.

Bas/c trainin

and refresher courses .
are all parts of the tra

-----
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As part of your training and assessment, the trainer and your
supervisor, will check to see whether you have understood the job
properly. He or she will go over about 40 points and rate your

ormance. A copy of the check list is in Chapter 14 at the back
of this hand book. The aim of this is to make sure you are doing
your job correctly. If you are having any 1;:roblems, you should tell
the trainer what they are and ask him or her to help you.

When the trainer and the su%ervisor see that you are able to take
full responsibility for your job, you ought to iven the complete
set of tools and equipment shown on the list in Chapter 13.

The Head of the Water Department or Unit will also normally
make an inspection of your performance at least twice a year as
part of the over all inspection of the village water supply system.

Regulations for industrial employees

When you started worldlr_tlg "as a WSO, you should have been g[i;/’len

iocgagy of the Industrial Handbook. It is a short version of the The
Authorities Regulations for Industrial Employees, which

you can find at the Water Department. These two books cover the

rules about your job.

These books tell you, for instance, about appointment, probation

period, promotion and appraisal. They also give rules about holi-

days, vacations, and disciplinary action that will be taken if you

neglect your duties.

When oy, study thl\z Handbook you will
Froba_b/ ind thfngs that you would Iike
to discuss. Write’ them down in the space
next Lo a picture of a pencil and ask
your trainer to help you to find the
answers.

|
1
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Safety Precautions

Some of the things you should do for your own safety are as fol-

lows:
e Wear protective clothing which fits well. You should not
0 have loose clothes which can get caught in the moving parts
\O of the engine. You will be given a pair of overalls which you

must wear whenever you are working. Both men and wo-
men should wear them.

¢ Never put deaning rags or other loose items in your pockets
when you are in the pump house. It can get caught in the
moving parts.

e Wear shoes with steel caps.

e Always use a rope or safety belt when you are at risk of
falling from the reservoir.

e Do not stand or jump over the vee belts in the pump house
when the engine is running. Do not put the vee belts on the
pulley when the engine is running.

e Inspect and oil the crank handle before you start the engine.
Never leave the crank handle engaged with the engine
when it is running.

* Keep your fingers away from moving parts of the engine.

e Use a pump or tap to take diesel out of the drum. Sucking
diesel with a hose is not good for your health.

* Keep the floor of the pump house and store clean and dry,
SO tl?at you will not s]?p and fall.

e Always keep the pump house windows open when the
engine is running.

¢ Always work with someone else when you dean the water
reservoir. Never work alone!

* Do not allow any fire in or near the pump house. Do not
allow anyone to smoke inside the pump house.

* Never clean the engine when it is running. Never put fuel
oroil into the engine when it is running.

* Never leave open trenches or dangerous situations after
you have made repairs.

¢ If you are working with any chemicals, such as solvent,
cdleaners, chlorine etc., be careful. Read the instructions on
the container and follow them. Some chemicals give out
fumes which are harmful to your lungs if you breathe them.
Some of them will burn your skin.

e E T B 11
i T s S A, e




e s ~orze L

'| WSO Mandbook - The Job and the Organization’ T

IS e o

How the Water Department is
Organized

An organizational chart shows how different jobs are related to
each other. In this chart you can find your own job and how it
could fit in the Water Department organization. This chart shows
how a water department could be organized. It has not yet been
officially approved.

Parts of the Organizational Chart

1 Head of Department or Unit is the Senior Water Engineer or
* Chief Technical Officer.

z. Head of Section is the Senior Technical Officer or Technical
Officer. One of the Heads of Section is also Deputy Head of
Department. Each Head of Section should be able to act as
Head of Department or Unit. In small Departments the Repair
Section, the Design/Construction Section and the Sewerage
Section could be merged.

Senijor Technical Assistant is also the Deputy Section Head.

Technical Assistant Operation, TAO, supervises the operation
and maintenance of the mefe Water Supply Systems perfor-
med by the WSO. There sho dbeoneTlE per 8 - 10 villages.
Each team is responsible for the operation, maintenance an
minor repairs of its own systems.

Technical Assistant Pipefitter (TAPF) and Technical Assistant
Borehole Mechanic (TABHM) are responsible for all major
repairs of systems. In small Departments they are also responsi-
ble for extension work. A repair crew consists of a maximum of
eight members, Pipefitters and Borehole Mechanics.

Village Water Supply Operator, WSO

W

-

W O

Pipefitter
Borehole Mechanic

Store and Transport depending on other Departments in the
Council.

10 Administration and Economy headed by Senior Administrative
* Assistant, SAA.

® &
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Organizational Chart
District Council Water Department

(Draft)
1, HD = Head of Department
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9
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Reporting and
Administration

The Water Department's budgeting, planning and administration
are based on reports from the villages. It is very important for you
to keep records carefully and accurately.

There are three very important types of records you must kee
regularly. You should lmpg:v how to fill in the log book, how tg
make proper breakdown reports, and how to keep receipts and
vouchers in good order.

Keeping the Log Book

You must keep the log book up to date. This is the record of every-
thing that haaﬁpens in the system. It shows what has hapﬂ(;d
throughout all the months and years that the system has

working. From the log book the Head of the Water Department
can get almost all the information he needs to plan ahead. He can
find out how much water is produced and consumed, how much
it costs to run the engine, how well it performs, and whether or I

not the bore hole and its installations cope with the level of service
needed in the district. If you do not provide that information,
neither you nor the Department will be able to do the job properly.
Log book keeping is to be done daily! You should have a proper
book, a pen, and a cover so that the log book does not get dirty.
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This you should do every day:

You must write the following and sign your name:
The times you started and stopI!l)ed the engine.
ing hours

Write down any other event of importance for the water sup-
ply system. For instance, you should record any repairs, servi-
cing the engine, breakdowns, spare parts or other items
received, and so on.

The total number of pumpin,

If you have received fuel or oil, from the Water Department,
write down how much and include the voucher number.
How much fuel and oil the engine has consumed.

The water meter reading at the beginning of the day, before
starting the engine; and after stopping at the end of the day.
You should calculate and note the amount of water which has
been pumped that day.

OPERATION OF ENGINEY |Received |consumptionDelivery of water

Date > i b Sign.. Remarks . .
Siart {Stop |Start | stop |starf | stop |Hours |Diesef | Gil |Diesel| Oil ore fifgé" Quant.
1
2
3
4
5
6

—~ —~— S/_t

This you should do once every week

¢ Check the water level in the bore hole, in the morning just
before pumping and in the evening just before you stop
pumping. This will give you an early warning and protect the
gourn%from running dry. It will also give you a warning if the
re hole is running dry.
® Put the readings in the log book in Table number 37 at the
bottom of the sheet.

WATER LEVEL (37)

Before Before
Date |starting |stopping

15
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This you should do at the end of every month

Finalize the log book for the month by adding up the grand total
of:

Hours of engine operation for the month (remember there are
60 minutes in one hour)

Amount of oil and fuel you have received that month
Amount of oil and fuel the engine has consumed that month.
Remember that one liter equals 1,000 milliliters (ml); and one
cubic meter (m?) equals 1,000 liters

The total amount of water, measured in cubic meters, which
was pumped that month.

[_\/_\—A
E—b\ ~] N [~
20 A\
31 \\ ‘[\_\ \l
GRAND TOTAL - IR N\ \
CONSUMP OF DIESEL 201L|DIESEL| OIL OPERATION AND YIELD WATER LEVEL [[Remarks
% Sign  |Date Sign. Tvate,

At the bottom of the sheet there are three tables to fill in. They will
help the Water Department to know how to control the operation
of the system.

e The first table shows how much fuel and oil have been
\ consumed. It also shows the balance from the previous month.
*
Note that you

The second table shows how much water has been pumped, in

should not “include relation to the number of hours the pump was running. It also
the amount of oil shows how much fuel and oil have used to get that

that was refilled amount of water.

after oil change - .

Only calculate” the The third table shows the water level in the bore hole.
amount of oil used

for topping up. After you finish filling in the sheet of paper, give it to the Senior

%)erator. He or she will sign it and give it to the head of the
ater Department or Unit.

You will find a sample of properly filled log book sheet on pages
18 - 19. If you do not know how to fill in the log book, you can
look on the page just inside the cover of the log book. It you have
any more questions, ask your Senior Operator. It is better to ask
questions than to make a mistake! It is very important to keep
accurate records in the log book. If the figures are not correct, the
planning can not be correct. It gives the information that the head
of the department needs to be able to monitor the whole village
vygpie_r s'upply system. As WSO, you have a very important respon-
sibility!
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Breakdown Reporting

You as WSO should be the first one to notice when the system is
not working well and your duties are to report as soon as possible
to your Water Department when there is something wrong. In
most cases a breakdown means that the supply of water is in
danger. Since the size of the tank is determined by the number of
people living in the village on the basis that there should be a
reserve supply enough to last two to three days, immediate action
must be &en if there is a breakdown. This is also the main reason
for you to make sure that the reservoir is full at the end of the day.
If you do not report the breakdown immediately, people may be
without water. The breakdown report should be as exact an
detailed as possible. If it is not, much time will be wasted. It is
expensive to transport the repair crew to a remote village, and if
the crew does not know what tools or spare cFarf:s to bring, they
may have to go back to the headquarters and return with the
correct tools.

If you record everything in the log book, including the breakdown

Ie eEmem b er .’ and the date that you made the report, you will be able to prove

that you did your work correctly if anyone questions you.

go make a breakdown report, here are some key things to remem-
er:

Where?

- Write the name of the village and where in the system the
breakdown occurred.

When?

- When did this breakdown happen, and how much water is left?
It is important to know when the breakdown occurred, so that the
Water Department will know how much time is left before the
water runs out.

What?

- Describe in as much detail as possible what is wrong, and how
serious is the problem.

Inform others

- You should inform the chief, the VDC chairman, the clinic, the
school and whoever else may be concerned if the water supply is
interrupted. The Head of Department should have given you a
letter authorizing you to ration water if necessary. The decision to

ration water should be taken with the chief and the VDC.

Follow up
- Make sure that the breakdown report has reached the Water
Depariment and that something is being done about it.

Make a note in the log book about the breakdown and the report.
This protects you as well as making a record for the future.

- e s g B t 3, R - — -
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SOUTHERN DISTRICT COUNCIL WATER DEPARTMENT

LOG OF PUMPING PLANTS (1)

- Em

AM = mornimg PM = afternoon/ RELIEF OPERATOR * Onkhethetse
Date OPERATION OF ENGINE (11) Received quantity (15) | Consumptic
(10 Start {12) | Stop (13) | Start (12) | Stop (13) | Start(12) | Stop (13) | fewrsol nayf  Dresall o Diesald
1 F00AM| 100 AM | 200PM |5 00PM | - - Zh - - 56
2 |7304m|200PM| - - - - lehsoml - - 5 z,l
3 T-00AM| 11 30 AM| 2 20 PM|5 I5PM| - - Fhismd -~ - 5 8
4 ¥ 15 AM| J0 0AM| 11 00AM|4./5 PM| - -~ l9h 3omin| 200 20 6 8
5 |645AM| 200PM] - - - - \Fh min| - - 9 7
5 7 30AM|I2.00 | 2.00PM| 4.45FPH - - |*h I5minl - - 59
7 |800AM| 2.00PM| - - - - 6h N - Aﬁat
8 |8.00AM| /| 20PM| - - - - Shom| - - | 42
® 200 AM| 400 PM| - - - - 9h - - Flll
10 |845AM| S 00PM| - - - - Bhsmn| -~ - 65
i1 |6 00AM|I0-00AM|[OOPM |600PM | - - 9h - - 7 Oi
12 |7/5 AM| 9.304M|2 30Pm |5 opm| - ~  |4n 5w -~ - 40
13 |F3oAm| 4i15pM] - - - ~ \*h%min| - - 67
14 | g5 AM| 9 4SAM D ISAM| 100 PM (400 PM | 6 COPM Gh 1o — - 5 o}
5 1J00AM| 2 30PM| - - = =~ bh2omn| - - 43
16 |6/5 AM| 930 AM|I0.20AM| 345 PM| - - |gh%omn - - 9
7 |845AM 400PM| - - - - __|7h Bmin}l - - 9.8 t
18 |6 30AM| JO0AMID 30AM| 430PM| - - 18h3mn| - - 6 F
19 | f20AM| 145 - - - - h Bmig|  ~ - 50
20 o a5 Am| 830 AM |10 AM | 2./5°PM [3.20PM | 6.00PM [Fh ominl  — - 58
21 8-30AM|3./5 PM - - - - 6h %mm|  — - 54
22 |g 5 AM|230PM] - - - - |6hismin - - | 49
23 | 700 AM| 8.30 AM| 0 00AM |11 10AM | 12.20Pm | 4-30PM |6h mid - - 54
2 |8.15AM| 900AM| 2 5P| S00PM| - - 5hdomin, - - 4.5
25 | ZI5AM|3945PM| - - - - L - 6.8
26 5. 00AM|I0- o AM | ID20AM| 4 I5PH|  — - bhmn  — - 4‘-51
21 |730AM| 400pPM| - - - - 8h3omn| - - 6.9
28 |845AM| [30PM| - - - - V4h4%5mn| - - 38 t
2 (JooAM| 2%0PM| - - - - \bh Zomin| - - 4.3
30 [745AM| 9o AM | I 30AM| 4 30PM| - - hZmy| - - 52
3 |745Am| 4I5S P - - - —  Wh3omy - - 68 '
GRAND TOTAL bhon 200¢| 20 & |IB 1 @
CONSUMPTION OF DIESEL & OIL {25) (?g') OPERATION AND YIELD (31) I
Balance from previous month (26) L/O éi- Delivery of water m3 {32)
Received during the month (27) ZOO ZO No of hours operated this manth {33) %’
Total  (28) leo 2/7[ Yield (m? water — hours operated)  (34) :
Total used during the month {29) /73 5_ Consumption of fuel {(ml = m? water) (35) !
Balance  (30) 6 ? 19 Consumetion of oil (ml - hours operated)  (36) B

-
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I Place (3) MO\/Q(\)/‘/M%W Borehole No. (7) 32496
Month (4) \//M,éq 19 90 (s5) Type of engine (8) LISTER ST-7
<
(I/ Operator (6) (Flovia/ Karrim (fuk {:7/7)?1/) Engine No (9) R 1298 ST-71 36
16) Dellvery of water {1 9) Signatu Remarks, work carried out, breakdowns, (24)
; Waer metor )| Water mer T Fumed (55, 'ol';';"m items received, invoice nos, etc
3 _|06755 0l F3F| 27 || DK | Onkhwthetse Rathedy , Relet Oporater—
I 0l6 777 0l 795\ 19 W || 6 K Replace of washas on: Stamidyipe 4
016 795 016 815 | 20 | 7 K. mr
Olb 815 [016B8 | 23 || (K. | Ful detliverns rectints ne  [07P9
016838 | 016858 | 20 n? | (& K | Mating withl FWE and, shorlicadiors |
016358 |016 878 | 2o m | G K. -
06878 (016 895 1%+ m | 0. R/
06895 016 Jio| 15 p || 0. X |Upted schoty tvtomseon, [paking pige:
016910 |pl6 935 25 i || K. | Repawr of sanmes [me v 7
016935 016 9B| 12 7 | F & | Rauwst frv aurblicr and, owﬁm"/ i TAD
1 ol6gs8 016 98512 3 | & £ r
06985 (016 998| 12 7 | 0~ K.
06998 |00 24 wi | 0 K/
i 017022 (017042, 20 7 | 7. R, |Reptaced tuwr Ve - beits
orro4s [0i¥059 [ 1 || 0.8, |’
01¥059 |0(¥086 (27 pP | G K. |Requuts fov newr Vee-belts st to Waty lpmt
0¥086 |O(FI09 |22 w7 | O K/ |Reblaceds  tunr water My posts
0i£109 0172126 1 2% m? || G £ alls dand, pipes witl, TAO
ol#136 | 01F/56 | 20 G £ Receipeds newr filters' &Wt no _[094F
ofise ok 18l o m || G K |Remair of bore hole. fnce
oF¥e o9 |2 n? | DR, '
01£199 | o(FAMB |19 m? || O K (Mew~ Vew-betts, rececpe 11009
28 o239 |2 pp | G K |Tapmts Setng wifhy TAO
07239 | 01¥356 | /¥ 2 | Ok,  |Serner of ma(m/ oil ity oyl change
011256 | O(F282 26 m> || (. K. v Samd, p e ﬁmcmm
] 0(F28% | orF200 | 1S m? |G &
0IF300 | p[¥326 |26 > | . K/ |Clramed, Sméymz/m,/ o SP 2y
012326 |ot34l | 15 | 0. K -
OIE3%H | or#358 | ¥ || 0. R
0I1¥3B | p¥3T8 | 2o m> | 6 K |Chtdked all (als amd spares widty TAD AL (s e
iF 378 |O(F40%4 [ 2o rP | 6 Ko Waker muter readings, woumtts amds SP
k 649 17 j
WATER LEVEL  (37) Rematke by p{gat{‘og(mo) (40) | Remarks by Off in charge  (41)
efor Before .
o | SaE | BE ) 0 congumptions seomshigh | Monétsy wady iy daily fr
Xy 1950 | 4, 65m| 90,58 m|| Nerds evorhasts kug 90 |Twr wetks. Yt Ittt
913 1990 | 47,05m| 90,90 m|| Good, job o1 g ook and kgotta), I W/W/ My WW/
o/ 1990 4%, 3om| 91, 20m|iter apl. drps stadily ! | by okl Thamk, yow !
23/;1 1258} 47/35”7 g//\gom s.gn(42)@m Daze(10)5‘/8 9p| sen (42)%}7 Dale(m)/o/g D

s A

LTy, 3 sz = - 1 i
- 3% T
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T fieads of Wakor Depantment,

/\/ 002/

Please by Mrnud/ Yk my Lister /1 dets
wt  fumctiar property. There o blade ik’
Smike fromy the echaust pie whin under™
futty Lorad.

W seems tr bt gekamg  weakor eery
sy XFth of Jamaary 1990

Thia  nueds ypur mmediatt: reepmse.

TM/M/W

Yours W%W

(W&O) Ww
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Ordering Spares and Consumables

You should be able to order spares and consumables and to hand-
le vouchers and receipts correctly. This is to make sure that there
is no waste of spares, consumable goods and tools. Keeping a
proper record of all consumable goods, tools and spares will show
if they are being lost or misused. Diesel delivery must also be
recorded accurately. If you do not record receipt of spares and
consumables correctly, you may be accused of mishandling these
items.

Spares should always be ordered by wntm\g down what is
needed. Write as much detail as possible. You should write down
the name of the spare, its size, its number if any, and any other
information that will help you get the correct part. After you have
received the item, you should record it in the log book. Write
down the details of the part and include the invoice number.

ge sure to order spares ahead of time. Do not wait for a break- -
own.

Wrif:e d%no s
our question
yand qyouf :
comments :
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Co-operation

All of the ideas in this handbook are meant to help you do your
job well. But the ideas in this section of the handbook are among
the most important of all. It is important to maintain the water
?‘lstem properly, to keep the water from contamination, etc. But
e purpose of doii}gl those things is to help make a better life for
the people of the village. This means everyone must co-operate.

A team of people once tested 500 samples of water in boreholes in
Botswana and found that 425 of them were not harmfully conta-
minated. But almost all the samples taken from storage jars in
people’s homes were contaminated in such a way that they could
make people sick.

It is useless to have clean water if le do not use it properly.
That is why it is important to work with the Village Health Com-
mittee, the Village Development Committee, the Family Welfare
Educator, the Village Extension Team, and other grou , such as
the Botswana Council of Women, the Red Cross, 4B. You can ask
them to help you to educate people about the importance of a
clean water supply and a healthy environment.

Women and children are usuall¥l the ones who carry the water

home. They are also the ones who wash the pots, handle the food,
sweep the lolwapa and take care of the babies. So it is especiall
important that they know how to handle the water properly. I?I
they do not know how to keep the water free from contamination,
they should be educated about it.

22 . n L.t mmend
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Women work very hard. Sometimes they are too tired to do an
extra work. If it makes more work for them to keep the water free
of contamination, they may not be willing to do it. It is important
to help the women by making their work easier.

It is also important to educate children about the proper way to
handle water. They must be taught as soon as possible that they
are not to put their hands into the water storage container at
home, and that they should wash their hands after using the latri-
ne. They should also wash their hands before handling food. They
should also be taught not to play around the stand pipes.

Even a verK young child can use a VIP latrine. It is important that
everyone should use the latrine instead of using the bushes. It is
not true that the faeces of small children are clean. Even the faeces
of children can spread diseases.

There are some questions you should ask yourself about
people's understanding of the use of water:

* Do people understand the need for water which is not
ocontaminated? (if they do not, you should explain to them)

* Do people understand how to keep the water from becoming
contaminated? (if not, show them)

¢ Is water for drinking put into dean buckets? Are lids kept on
the buckets? (if not, you should explain the importance of
doing so)

. ggnieople put their hands into the water which is for
i : ing? (if they do, you should explain why they should
not

® Do people or animals touch the mouth of the water tap? (if
they do, you should stop them from doing so)

* Do people have latrines? Do they use them? (if not, find out
why not and try to help them to get a latrine)

* Is the latrine kept clean? (if not, explain the importance of a
clean latrine)

* Are there flies coming out of the latrine? (if so, find out why,
and correct the problem)

* Do people wash their hands after using the latrine (or passing
urine or faeces anywhere)? (if they do not, explain that it is
important to do so)

¢ Do l};)le always wash their hands before handling or eating
food, (if they do not, explain its importance)

* Do they wash their hands before handling the plates and cups
used for eating? (if they do not, explain its importance)
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Sometimes people do not want to change their habits because they
do not understand why it is important to change them. If that is
the problem, you can ask the groups mentioned above to help you
with an education programme. Perhaps you can form a "Water
and Sanitation Subcommittee” under the VHC, and involve people
in discussions about the topics covered in this handbook.

You can also have a discussion at the kgotla.

If there is someone in the village who is respected by most le,
that person may be asked to hglp by setting an exaxr)llple. Thgeop
person may be encouraged to build a latrine, for instance. Some-
times education programmes are given by health workers. A
person who is respected can help by introducing these program-
mes and supporting them.

The WSO is the imtﬁ)ortant link between the Water Department
and the people of the village. You should give advice on all mat-
ters concerning water. You should also h f) the people by making
sure that they have the best service possible.

After you have completed your basic training as WSO you will
know a lot about the water supply system and the Froper use of
water for health and sanitation. This knowledge is tor you to
share! Knowledge is one thing which increases when you share it.

But you should also know how to share knowledge. People do not
like to be told that they are wrong, that they are ignorant or stu-
gid. You should also listen to people and learn about their pro-

lems. You should encourage them to do what is right, rather than
criticising them for whatever they do that is wrong.

bad for our
village.

Iry a better
Th b
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Here are some things you should remember:

¢ Be positive and optimistic
* Do not be pessimistic and critical
e Emphasize the good points of an idea

¢ Do not discard an idea as completely useless just because it
has some flaws

. R&sﬁect a person's ideas and opinions even if you do not agree
with them completely

e Do not emphasize your own importance
e Explain the reasons for your advice

e Do not assume that people have no good reasons for their own
opinions

e Acknowledge credit for people's good ideas

¢ Do not assume that other people's ideas have no value.

Write down

gour guestlons
nd ‘your

comments :
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The water cycle is what happens to water in the environment.

oration

1

transp/}atfon

i
: | '
P,
Ay g
L) \ I

2

1

i

1

1

L
-

N

-

s
A

.

When rain falls on land, some of the rain
water evaporates - it rises into the sky, where
it forms clouds. These douds produce more
rain. This process - rain falling, evaporating
and rising up as water vapour, forming
clouds and coming down again as rain, is
acyde. It is called a cycle because the water
keeps going around.

Evaporation through plants is called transpi-
ration. Transpiration occurs after the roots of
plants have absorbed water. The plants use
the water for growth, and then some of the
water evaporates from the leaves and returns
to the sky. It comes down again as rain.
Transpiration is part of the water cycle.

Some of the rain water does not evaporate

right away. It may remain on the surface of
the ground for some time. Water may stay

for a while in a pool, pan or lake; or it may

run down a river bed This process is called
surface run off.

Some of the rain water may seep slowly
down into the ground. If there is a lot of
water, for example in a lake or dam, some of
this water will also slowly go down under
ground. Water which remains under ground
1s called ground water. Flow of ground
water is usually very slow so it may appear
to remain in the same place for a long time.

Fart
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bore hole

Not all rocks on or under ground are alike. Some of them are very
dense and solid. Others are made of small pieces of sand or other
material, with spaces between. These l'yges of rock are said to be
porous. A type of rock with spaces inside it, like the holes in a
sponge, is said to have a high porosity. These spaces can store
water under ground. Porous rocks are said to be permeable if the
pore spaces are connected with each other. This means that water
or other fluid can eate, or go through them. Rocks which are
very dense and solid are called impermeable rocks.

Porous rock under ground which produces enough water is called
an aquifer. The water runs slowly through the porous rocks. Such
water is called ground water. Its movement is called the ground
water flow. The water of a spring is ground water which has
flowed out of the ground by 1tse1f.

If the water does not come out of the ground by itself, people can
dig wells or drill bore holes and pump-the water out This water is
used for human beings, animals and plants. But it, too, eventually
evaporates. The water passes out of the bodies of animals,
humans, and through the leaves of plants. Then it evaporates.
This evaporation again causes clouds to form - and thus the water
cycle continues.

Ground water is not the same in different places. In some places,
the ground water is plentiful. In other places, there may be little or
no water. Sometimes the ground water is salty.

Sometimes the ground water can run easily through the porous
aquifers and along cracks between the r under ground. Some-
times there are not many openinglghin the rocks, so that it is diffi-
cult for the water to go through. These are some of the reasons
why some bore holes can produce a lot of good water, whereas
others produce very little.

Ground water can be near the surface or also very deep under
ground. If it is very deep, it is more difficult to pump out. But the
water which is er under ground is less likely to become con-
taminated.

The Botswana National Library Service can lend (adima) you
sox(rile books if you are interested in reading more about the land
and water.

You can write to them and ask them to send you books about any
subject.
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Water in Botswana

Botswana is located in a part of Africa which receives very little
rain. The average yearly rainfall ranges from about 650 millimeters

year in the north east part of the country (Kasane and Kazung-
ula) to less than 250 millimeters in the south-west (Bokspits). The
map shows the average amounts of rainfall for the different parts
of the country.

The average
amount rain-
fall per year
in ‘Botswana

400 mm rain / year

300 mm rain / year

Some of the rain runs down streams and into rivers and lakes.
Some of it seeps under ground and gradually fills the aquifers. But
the amounts of water in the aquifers vary. The map on the next
page shows the parts of Botswana where underground water is
easy to find.

The northern and eastern parts of Botswana have more rainfall
and more recharge to ground water than the rest of the country.
In eastern Botswana, ground water is found at depths of between
30 and 100 meters, at the average.
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The underground
water in Botswana

S.~—

In the central, southern and western regions there is much less
rain and also less ground water. Over 80 cent of Botswana is
covered with Kgalagadi sand. The ground water is usually very
deep beneath the sand; 100 meters 1s common. Most of the rain
which falls on the sand evaporates. Very little of it seeps down to
the aquifers. Much of the Eground water in the Kgalagadi is salty
or otherwise unfit to use. Even if there is fresh ground water, there
may not be enough to supply a village with as much water as it

20m deep

- 20-60 m deep
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unknown ,’ ‘
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more than 100 m deep

Most of the water which comes from stand pipes in Botswana

comes from ground water supply. This water is pumped from
bore holes.

Some of Botswana's water comes directly from surface water in
rivers, lakes or dams.

Surface water in Botswana is rare except in the Okavango delta
and along the northern border of the country. Because of Botswa-
na's hot climate, water evaporates from the lakes, rivers and pans
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very quickly. The map below shows the rivers, lakes and dams in
Botswana.

A few people also collect rain water and store it in containers for
use during the dry season. It is not difficult to collect water which
runs off the roof of the house and store it in a drum. You can also
make a storage tank under Iground. This is one way to make sure
that there is enough water for the household, even if the pump is
not working. Water stored at home in a tank or drum should, of
course, be kept clean and covered.
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Kalahari Desert
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Rivers, lakes and dams in Botswana
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comments :
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Monitoring the Quality and Amount
of Water

It is important to know the quality of the ground water. If the
water is salty, or contaminated, it is not good to use. There are
some tests which can be made to find out the quality of the

ound water. These tests are done twice a year by the District
gealth Team or by the Water Department.

The tests show if there are any disease organisms in the water.
They also show whether or not there is any contamination by
chemicals such as salt. If you suspect the water is contaminated,
you should notify the Water Department and the health authori-
ties immediately.

The amount of ground water in one area of the country may be
very different from the amount in another place. It can also
change from one time to another. If rain water is seeping into the
ground water supply, obviously there will be more water during a
rainy year than during a drought.

If there is a drought, or if a lot of water is being used, the bore hole
may soon run dry.

In some parts of Botswana the aquifers may be very large. The
amount of water that can be brought up out of a bore hole
depends on the size and permeability of the aquifer. Its porosity is
also important.

It is important to know how fast the water flows into the bore
hole. If the hole refills very slowly after some water is pum
out, the bore hole may not produce water quickly enough it the
%’lump is working very fast.

at is why you should check the water level once a week. You
should check the level once in the morning, just before you start
ﬂ}? engine, and then again in the evening, just before you turn it
off.
You should enter the readings in the log book.
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Design and Construction of a
typical Water Supply Sysiem

A t}zical village water supply system is made of:
. water source, usually a bore hole

¢ A pump house over the bore hole, which is equipped with a
pump and an engine

¢ Pipe lines with valves for distributing the water through the
village

¢ Some private connections
* Some stand pipes

® A reservoir or tank

A,

TS T, PIPE
Gm RO §1 AND PIP

PUMP HOUSE/ /] -
_____ BORE HOLE L
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The direct reticulation system

Getting a water sgggy for a village takes a long time. It is very ex-
gensive. It also n co-operation between the village, the District

ouncil, Ministry of Local Government and Lands and the De-
partment of Water Affairs of the Ministry of Mineral Resources
and Water Affairs. Often, the Department of Water Affairs has to
hire consultants to do part of the work.
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The diagramme called Flow Chart, Rural Village Water Supply on
ﬁge 34 shows the steps needed to get a water supply for a viﬁage.
e steps are explained below:

1. Identification: Identification is done by the District Coundil. A
village is chosen if it is large enough to be given such an expensive
thing as a water supply system.

2. ection: The Coundil inspects the existing water supply to
see what might be needed for the new system.

3. Local priorilgl: The District Council then decides which village
of the ones in the district need to be supplied first. Sometimes
there are many villages needing water, and the Council tries to
decide which one has the most urgent need.

Then the Council makes a proposal about the village to the
Ministry of Local Government and Lands in Gaborone.

4. Verification: The Ministry of Local Government and Lands
must then decide whether the proposal fits into the plan for natio-
nal development, and whether there is enough money.

5. National priority: The Ministry of Local Government and Lands
also has to compare proposals from different District Councils and
decide which ones are most urgent. If there is enough money
available, the Ministry of Local Government and Lands passes its
recommendations to the Department of Water Affairs in the
Ministry of Mineral Resources and Water Affairs.

6. Planning: The Department of Water Affairs makes a plan for a
bore hole and a water reticulation system.

7. Siting: The Department of Water Affairs then finds four sites for
the bore hole. Sometimes this needs an aerial survey; the Depart-
ment has to hire an airplane to fly over the land to look for
suitable places for water.

8. Drilling: On the proposed sites the Department of Water Affairs
moves in with a drilling rig to drill a bore hole. If the holes do not
produce enough water, or if the water is salty, the department
plans again and tries to find new sites.

9. Chemical analysis: If the bore hole produces water, the labora-
tory must test it to see whether it is good for human use. If it is too
?alty ;r if it is contaminated in some other way, a new site must be
ound.

10. Yield testing: If the water is good for human use, the Depart-
ment of Water Affairs must test the bore hole to see if there is
enough water to make it worth while to install a pump and
connect the bore hole to the village water supply. If the yield is
too low, the Department must drill again at some other place.
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Flow - Chart
Rural Village Water Supply
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Write down
your questions
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11. Preliminary design: If the yield is good enough, the art-
ment of Water AffaJIgSn.mak&c a}}rehmgxary d%igﬁh for a lr%e’zcxpcula-
tion system. If the preliminary design is going to be too expensive,
the l\zmstry of Local Government and Lands can decide that it
must wait until there is enough money available.

12. Approval: If the imi design shows that the system will
not beI;oo expensive?r’Igllll?mry Mirustry of Local Govemmenstyand
Lands and the District Coundil will discuss it. If they approve of it
in general, they will add necessary changes and pass the design
over for consultation.

13. Consultation: Representatives of the District Council and the
Department of Water Affairs will come to the village for consulta-
tion with the villagers (in the kgotla) about the location of stand
pipes and the design of the water reticulation system.

14. Final design: The Department of Water Affairs makes a final
design, indluding what is agreed upon with the village representa-
tives.

15. Construction: Construction of the water reticulation system is
done by the Department of Water Affairs according to the final
design.

16. Hand over to Council: When the new system is complete, the
Department of Water Affairs hands it over to the District Coundl.

17. Pula! The system now becomes the responsibility of the Dis-
trict Council and the responsibility for operation and maintenance
of it is handed over to the Water Supply Operator.




Protection

Contamination or pollution of water can happen in many ways.
No sensible person would drink water which looks undean. But
many times water can be unclean - that is, polluted or contamina-
ted - even though it looks clean. For example, if someone puts
colourless poison into the water, the poison may not be visible, but
anyone who drinks the poisoned water can become ill. Likewise, if
a disease organism gets into the water, you can not see it unless
you look at it through a microscope in the dinic But nevertheless
1t can make people 1ill.

Water can become contaminated, and should be protected
¢ at the bore hole

e along the pipes
® at the reservoir
e at the stand pi
e in the houseﬁoieis

At the bore hole:

It is very important to keep the area around the bore hole free
from contamination. The bore hole can be contaminated by the
following:

- Cattle and other animals which are allowed to go near the bore
hole. Animal faeces carry disease organisms which can remain
in the soil for a long time, and which can seep down through
the soil into the ground water. Animal faeces not only carry
diseases, they can also affect the taste of the water. Please note:
watering of private livestock from the village water supply
system is not allowed!

- Spilling oil and fuel on the ground near the bore hole or any-
where inside the pump house. This can also seep down through
the ground or drip directly into the bore hole and spoil the
water.

- Rubbish left lying near the bore hole. Rubbish attracts insects
and rats whi carr% diseases. If the rubbish is rotten, it may
contaminate water that can seep into the soil.

- Latrines and septic tanks near the bore hole. Any material
which seeps into the soil from the latrine or septic tank can get
into the water supply and contaminate it.
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- People defaecating or urinating on the ground near the bore
hole can contaminate the soil and eventually the ground water.

- Industrial waste such as rubbish or chemicals may contaminate
ground water.

The WSO should do the following to protect the bore hole:

- Make sure that there is a fence around the bore hole and that it
is kept in good repair, to keep animals out. Do not forget to
close and lock the gate! Do not allow animals to graze within
the fenced area. The fenced area must be at least 50 by 50 me-
tres. Tall grass and weeds should be cut, because insects such as
mosquitoes hide there. (Do not cut down the trees, however, as
they protect the environment.)

- Do not allow oil or fuel to spill around the bore hole. Be very
careful when filling and draining the fuel tank, changing the
fuel filter, or changing oil in the engine. Put a bucket under the
engine to collect any fuel or oil which might spill. Keep the
pump house clean and dry. If possible, keep fuel and oil in a
store outside the pump house, within the fenced area. The store
should have a concrete basin as a floor, so that if anything is
spilled, it will not seep into the ground.

- Do not allow people to throw rubbish near the bore hole. If
there is any rubbish there, remove it.

- Adyvise the Land Board not to allocate plots near the bore hole.
The plots should be at least 100 meters away from the bore hole.

- Never allow %e;?le to defaecate or urinate near a bore hole.
You and the th workers should teach people the importance
of use of the latrine.

- Notify the head of the Water Department immediately if you
suspect industrial pollution is leaking into the ground.
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The reservoir must
have a cover
and @ closed lid

If the bore hole gets contaminated, it is almost impossible to make
it clean again. A contaminated bore hole usually has to be closed
forever. 'I%len a new one must be made somewhere else. This
causes inconvenience for everyone. There will be a long delay
before there is a new water supply. It costs a lot of money to make
a new bore hole. This money could have been t for a new
school, road or dinic. Sometimes it is not possible to find a new
source of water. So you should be very careful to keep the bore
hole free from contamination.

Along the pipes:

Water can be contaminated in the pipes if there is a hole in the
pipe. Leaking pipes not ontlﬁ' cause water to be wasted, but they
also allow dirt to get into the water supply system.

You should check the water supply system every day for leaks. If
the water meter indicates that water is leaking somewhere, and if
it is not leaking from the stand pipes, you should check the pipes
for leaking pipes under ground. If the ground is wet, you should

suspect a pipe is leaking near by.

After locating the leak, you should close the valves on each side of
the leak and repair the leaking section as soon as possible. Make
sure that no soil or filings have gone inside. In some cases the new
section should also be disinfected before the valves are opened
again. This is explained in detfail in the section on "Leak Detection
and Minor Repairs," page 90.

At the reservoir:

Water can be contaminated at the reservoir by the faeces of birds
or small animals. Dirt and dust can also contaminate the water.

Insects such as mosquitoes often spend the day in weeds and tall
ﬁ{ass. They lay their eggs in the water and their larvae remain in

e water until they become adult mosquitoes. Mosquitoes
diseases such as malaria. There is more information about malaria
in the chapter on HEALTH.

To prevent contamination at the reservoir:

- Keep the reservoir covered. If dirt gets into the reservoir, you
must dean it out. At least once a year the reservoir should be
cleaned and flushed thoroughly.

- Remember to put on clean rubber boots and dean rubber gloves
when washing the reservoir.

- The area around the reservoir should be fenced to keep animals
out.

- Tall grass and weeds should be cut regularly. But poisonous in-
secticiddes should never be used near a reservoir or other water

supply.
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At the stand pipes:

There are many ways water can become contaminated at the stand
pipes.

- Animals coming to drink at the stand pipe can lick the tap and
contaminate it with disease organisms in their saliva. Animal
faeces contain disease organisms which can get into the water
supply and the soil near the stand pipe.

- Human beings can contaminate the tap if they put their mouths
or hands directly on the mouth of the tap.

- Pools of water at the stand pipe can contain disease organisms
such as hook worm. A person who walks without shoes on con-
taminated soil or in contaminated water can get hook worm.
Pools of water also attract insects like mosquitoes and flies
which carry disease organisms.

- Tall grass and weeds growing near the stand pipe attract insects
such as mosquitoes. Mosquitoes do not contaminate the water
directly but they carry diseases such as malaria. Snakes can also
hide in tall grass.

To prevent contamination at the stand pipes:

- The area around the stand pipe should be fenced to keep ani-
mals out.

- People should be taught, in co-operation with the health wor-
kers and teachers, so that they do not put their mouths or hands
on the mouth of the tap. Chilydren should not be allowed to play
at the stand pipes.

- Each stand peige should have a proper soakaway. People should
not be allowed to wash themselves, their pots or their clothes
next to the stand pipe.

- Do not allow weeds and grass to grow tall around the stand
pipe. If there are trees nearby, trim the lower branches. Do not
cut down the trees, however. Trees are very important because
they prevent soil erosion. They also provide shade, which cools
the environment.
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In the household:

There is no use having clean water at the stand Egp@ if people
allow it to become contaminated when it is carried to the home or
inside their homes.

If water is stored in a contaminated container, the water will beco-
me contaminated.

Insects and small animals such as lizards and frogs can get into the
storage container and contaminate it. Children putting their
hands into the water can contaminate it with disease organisms,
dirt and dust on their hands. Dust from the air can get into an
uncovered container. People drinking from the cup used for dip- I
pinf water contaminate the water. For example, if you have the flu
and you drink from the cup used for dipping water, the organisms
that cause the flu are on your mouth. They will get into the water
and someone else who drinks that water can get flu.

To prevent contamination in the household:

- Water should be carried and stored in clean containers, and a
lid should be kept on the container to keep dust and insects out.

- People should be advised always to wash their hands after
using the latrine and before handling food or before handling
the household water.

- It is better to have separate storage containers for the water
which is used for drinking, and the water which is used for
washing.

- People should never drink from the mu%which is used for dip-
ping water out of the storage container. Use a separate mug for
drinking.
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This chapter is included so that you, as WSO, will become familiar
with some of the diseases that can come from contaminated water,
or that are caused by improper use of water. Misuse of water can
mean using it wrongly, letting it get contaminated, or not using it
when one should use it. For example, if you do not wash your
hands after going to the latrine, you are not using water properly.

This chapter mentions only some of the main water-related disea-
ses. There are many more which have not been included. You
should always tell the health authorities if you suspect the water is
contaminated.

Everyone knows that

ople must have water in order fo live. A
n can live for several weeks without food, but no one can live
or more than a few days without water. Water, mixed with other
substances, makes up more than half of the human body. An adult
needs to drink two to three litres of water every day to replace the
water that goes out from the body in sweat and urine. Water is
one of the most important requirements for all life. Obviously,

water is needed for health.

Water is also important for deanliness. If your clothes, your house,
or your body are dirty, you are likely to get sick. It is important to
wash yourself daily, and to wash your hands after using the latri-
ne and before you touch food.

But contaminated water can cause diseases. Some diseases are
caused by organisms which are too small to see without a micro-
scope. These organisms can live in water which looks clean, al-
though it is not. Other diseases are caused by contamination from
chemicals. Fuel and oil, cattle dip, insecticides, wastes from indu-
stry such as leather tanning are all chemicals which can contami-
nate the water.

Insects which live in the water sometimes carry disease organisms.
For example, moscc]uitoes need water for part of their life cycle.
Mosquitoes carry di such as malaria and yellow fever.

A person is like a plant....

7
? No one can live without
[y water .

Y4 —:ﬁ | = Water is Iife.
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Some general Health Advice

It will help you to remain healthy if you do the following;:

A e Always wash your hands with soap and water:
‘—__5_ be?é)sre hancﬁi.ng food
Sz —=2 before eating

‘ before feeding the baby
before handling water which is to be used for drinking
after using the latrine
after changing the baby's nappies

¢ Always keep food or water covered to prevent contamination
by flies and other insects, dust etc.

¢ Never drink contaminated water. If you think it may have been
“contaminated, boil it for at least ten minutes before you drink it.
Water which comes from the river, the dam, or an open well
may be contaminated even if it looks clean.

e Use the latrine instead of the bushes. Every household should
have a latrine.

If you have no latrine, cover all faeces with sand or soil. This
wiﬁ prevent flies from touching the faeces. Flies and other
insects sometimes walk on faeces and then walk on human
food. This contaminates the food. You should cover the faeces
of babies and children as well as those of adults.

¢ Eat good food. Food should be clean (not contaminated), fresh
and nutritious. The Family Welfare Educator, clinic or health
post can supply you with a list of which foods are most nutri-
tious.

¢ Babies should be breast-fed. Human breast milk is the best food
for a young baby. If the mother can not breast-feed and must
feed the baby with a bottle, the bottle and the teat should be
free from contamination. The bottle and teat should be washed,
and then boiled for at least 10 minutes or treated with a sterili-
zing agent such as Milton. If you give water to the baby, the
water should have been boiled and kept in an uncontaminated
container.

e If possible, wear shoes, especially where the soil is damp.

® Keep your environment clean. Do not throw rubbish on the
ground. Burn it or bury it. Rubbish attracts insects such as cock-
roaches, flies and mosquitoes. It also attracts rats. These crea-
tures all carr{r disease organisms. Keep weeds and bushes
ntrol,

under co because insects and rats can hide there. Snakes
also like to hide in weeds, and they may be atiracted by the rats
and mice.
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Some Water-related Diseases

Diarrhoea

If a person passes liquid faeces more than three times in a single
day, that pel:;‘son has diarrhoea.

There are many causes of diarrhoea. It may be caused by a disease
organism or a chemical in the water or food. It may be a symptom
of another disease such as malaria. But it is a serious problem,
especially in young children. Diarrhoea is one of the most com-
mon causes of death in children under the age of five in Botswana.
Diarrhoea may also cause death of children who are already weak
because of malnutrition.

It is important not to allow the water to be contaminated with
disease organisms or chemicals. Prevention of disease is better
than cure. However, if disease organisms such as bacteria have got
into the water, you can purify the water by boiling it. This will
prevent most of the diseases, but not all of them.

If a person develops diarrhoea, that person becomes tired, thirsty,
and sometimes dizzy. Diarrhoea causes the body to lose water.
Loss of water is called dehydration. If the person is vomiting as
well as having diarrhoea, dehydration comes very quickly. Thi
can be very serious, espedially in young children and old people.

A person with diarrhoea should be given tea, soup, water which
has been boiled, and other liquids. It is best to give the person
liquids before the dehydration develops.

There is a drink which can be made to help treat dehydration. It is
called Oral Rehydration Solution (ORS). You can get small packets
of ORS from the clinic or health post.

The ORS drink is easy to prepare. Boil some water. Mix one packet
of ORS with one litre (five cups) of boiled water. Let it cool, then
give it to the sick person to drink.

If there are no ORS egac:kets available, you can make a drink usin
salt, sugar and boiled water. Use eight level tea spoons (35 ml.) o
sugar and one level tea spoon (5 ml.) of salt. Mix the salt and sugar
with one litre (five cups) of boiled water. The drink should taste
no more salty than tears.

T

8 tea spoons

measure
like this

Each time the sick person passes watery faeces, he or she should
have at least one cup of the ORS drink. If the person is vomiting as
well as passing liquid faeces, the drink should be given with a
spoon until the vomiting stops. If the vomiting or diarrhoea does
not stop, take the person to a doctor immediately.
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Bilharzia

Bilharzia, or schistosomiasis, is caused by a worm which lives part
of the time in water. The worm is very small - too small to see
without a microscope. It damages the liver, kidneys and other
internal organs of the body. It can cause Cﬁ]}aerson to die if it is not
treated. It is a common disease among children of primary school
age, because these children like to play in water.

There are two types of this disease. One type affects the intestines.
If a person has this type of bilharzia, he or she may have pain in
the stomach, diarrhoea, and sometimes blood in the faeces.

The other type of bilharzia affects the bladder. A person with this

of bilharzia may feel like urinating very often. Sometimes the
person feels the urine is burning. There may be some blood in the
urine. The urine will turn red because of the blood.

The worm which causes bilharzia needs water, a certain type of

snail, and a human being in order to live. The worm gets into the
human body through the skin, when the person comes into con-
tact with infected water.

When a person has the bilharzia worms in his body, they pass out
with the urine or faeces. If this happens near water, the worms get
il?fto thcel water. This happens during the egg stage of the worm's

e cycle.

When the eggs are in the water, tha?’ hatch. They swim around
until they find a certain of snail. If they do not find that

How bilharzia is  of snail within 48 hours, they die. But if they find the snail, they

Spr ead : enter the snail's body. They live there for a while and then come

into the water again. It is at this stage that they are able to enter a
human being.
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Malaria mosquito
(enlarged picture)

If peoYIe use a latrine instead of using the bush, this would help
control the spread of bilharzia. This will help to keep the disease
organism from getting into the water.

However, if the water is already contaminated, people need to use
it carefully if they want to avoid becoming sick.

Do not swim, bathe, wash clothes or pots in a lake, dam, slow-
moving river or pool of water where there might be snails. Take
the water from ﬂ};e stand pipe. If you have to use water from a lake
or river, store it for at least 48 hours (two dag: and two nights)
before using it for washing. If you want to drink that water, you
should also boil it before drinking it.

If you think you might have bilharzia, see a doctor as soon as
possible. This is important for your own health and for the health
of others.

Hepatitis

Hepatitis is a serious disease which can cause permanent damage
to the liver. A person with hepatitis usually has a headache, vomi-
ting, and sometimes diarrhoea. The faeces are light in colour, but
the urine is dark, the colour of tea. The person feels very tired.
After some time, the white part of the person's eyes turns yellow.

There are several of hepatitis. Some of them are spread by
the use of contaminated injection needles or razor blades. Other
types of hepatitis are caused by a disease organism that is found in
contaminated water and food. Flies can carry the disease to food
or directly to the person’s body, for example by walking on a
person's mouth.

To keep from ﬂgetting hepatitis, you should do all the things men-
tioned under the section on general health advice. If you are get-
ting an injection, you should be sure that the needle geing used is
a new, disposable one and is used only once. If you are using a
razor blade, you should use a new, clean one.

It is important to see the doctor if you think you may have hepati-
tis. You should stay in bed, should not drink alcohol, and should
eat food which contains very little fat or oil.

Malaria

Malaria usually starts with a fever, head ache and muscle pains.
Sometimes the sick person has diarrhoea. It is a serious disease
which can cause death.

Malaria is carried by mosquitoes. If a person who has malaria in
his or her blood is bitten by a mosquito, that mosquito can bite
another person and pass the disease to the second person.

Mosquitoes lay their eggs in water. The young mosquitoes (larvae)
live in the water until they are ready to change into adult mosqui-

toes. This can happen in pools of water near stand pipes, or unco-

vered containers of water anywhere.
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How malaria 1s
spread

= = who bécomes
2 Sick with
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To prevent malaria, you should try to limit the pools of water

where the mosquitoes breed. You should also cut weeds where

mosquitoes hide during the day. If there are a lot of mosquitoes,

g?u should wear dlothes which cover your body as much as possi-
e.

If you think you may have malaria you should go to the clinic im-
mediately. If you live in an area where there is velg little malaria,
such as the southern parts of Botswana, you should take some
tablets for prevention of malaria if you are going to a region where
there is a lot of malaria. The clinic or doctor can advise you which
tablets are best.

Impetigo

Impetigo is a skin disease common in children. It starts with a spot
which mes a blister, usually on the face, hands or knees.
When the blister breaks, a yellowish crust forms. This spreads the
disease to other parts of the body.

Impetigo can be passed easily from one person to another. Impeti-
&commonly starts when a n rubs his or her face with ha%%us
t are contaminated. Washing the hands and body with clean

water and soap will help prevent the spread of this disease.
lSh(i:»ets, towels, blankets and clothes should also be washed regu-
arly.

The disease can be treated with ointment or gentian violet. The
doctor or dinic can give an injection if the person has a very bad
case of impetigo.

Trachoma

Trachoma is a disease of the eyes. The first signs of this disease are
soreness of the eyes with tears. Later the eyes may produce a
c{isedcharge like pus. Trachoma can cause blindness if it is not trea-

ted in time.

Trachoma is a common disease among children. It can be passed
easily from one person to another. It can be passed by flies, which
the disease organism from the eyes of a sick person to the

carry
eyes of a healthy person. It can be carried by contaminated towels
and unwashed hands.
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You should not rub your eyes with your hands. It is especially
dangerous to rub them if you have not washed your hands. You
should use a clean towel to dry your face. Do not share a towel
with someone who has trachoma. If people use a latrine and if
they cover rubbish or faeces, there will be few flies. This will help
preve?t the spre_aacl:l1 of trachoma. You sl;}cl)‘u%;:i never let flies sithon
our face, especi our eyes Or mou ou sus ou have
z'achoma, you shoZlc)i, see the doctor immecﬁately. pect ¥

Ringworm

Ringworm is a skin disease which is d}:lalnssed very easily from one
person to another. It is common in children. The disease organism
that causes ringworm can live in the soil, on the floor, on the hu-
man body and on animals.

There are different of ringworm. One is the type which
grows on the scalp. It makes patches of scaly skin on the scalp,
and causes the hair to fall out. Sometimes the scaly patches
become infected with impetigo.

Another type of ringworm affects the body. It usually starts as a

pimcﬁle, which spreads at the edges. It spreads into a ring-like

gat with a clear area in the middle. The patch itches and the skin
mes scaly.

Rirtlﬁworm can also be found in the groin and buttocks. It starts
with inflamed pimples inside the person's thighs. It is a common
disease in men. This type of ringworm causes itching.

You can get ringworm from the soil, so it is important to keep

your body and dlothes clean. You can also get it by touching some-

one who has the disease, or from sitting in a chair or toilet seat

that a diseased person has used. You can also get it by using a

contaminated towel. Children who share the same bath water can
et rirflgworm from each other or from the soil that is washed from
eir feet.

It is important to keep yourself cean. You should use only clean
water for washing. For example, if you are bathing a child, put the
child into the empty wash tug and use a dipper - not your hands,
or a dloth - to pour clean water from the bucﬁ; onto the child's
body. The water which has been used to wash the child should be
thrown out. It should not be used for washing again.

If you dry fv)ourself with a towel, be sure that the towel has not
been used by someone who has ringworm. When you dry your-
self, start with the upper part of your body and dry downwards.
Dry your feet last. Do not touch animals such as cattle or other
animals which have the disease.

The dlinic can give you some ointment and tablets which will cure
ringworm.
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How hookworm is
spreoq‘ :

Scabies

This is a skin disease which starts with very itchy pimples. If you
scratch the pimples, they will turn into sores. Then some ridges
about three to ten millimeters long develop on the skin.

The disease is carried by a mite (a very small s%iec!ider-like creature)
which lives only on human skin. If you share a or share cloth-
ing with someone who has this disease, you are likely to get it.

If you have the disease, you and all members of your household
must go for treatment at the clinic. It is a disease which is passed
easily from one person to another and everyone in the household
must be treated at the same time. All the clothes, sheets, towels
and blankets must be washed and disinfected, in order to kill all
the mites. You can disinfect the clothes by boiling them.

Hookworm

The hookworm is a very small worm, too small to see without a
microscope. It lives in the human body and in the soil.

Hookworm causes the anus to itch. A child who often scratches
his or her anus should be tested for hookworm. If there are many
hookworms in the body, the person may feel weak and tired.
Sometimes a person who has hookworm wants to eat soil.

You can get hookworms by walking without shoes on contamina-
ted soil. The hookworms enter through the skin of the feet. This
can cause itching of the feet

After a few days the hookworms inside the body go into the lungs.
This may make the person cough, and sometimes some blood
comes up with the cough. The person coughs up the worms and
swallows them.

A few days later the ﬁson may have diarrhoea or a stomach
ache, because the hookworms are in the stomach and intestines.

The worms suck the person's blood and cause the person to be-
come weak. While they live in the person's intestines, the hook-
worms lay eggs. The elglgs leave the body in the person's faeces.
They hatch in moist so

and then when someone walks or sits on

L : "'per\son gwho
becomes
infected

hookworms
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To avoid getting hook worm, do not walk on damp ground unless
you are wearing shoes. Wash your hands after using the latrine
and before eating food or handling water used for drinking. You
as WSO have a responsibility to prevent the spread of hookworm
by keeping the area around the stand pipe dry. You should also
make sure that no children leave faeces near the stand é)ipes. You
should discourage children from playing near the stand pipe.
You should go to the dlinic for a test if you think you or your
children have hookworm.

Tapeworm

Tapeworm is a of worm which lives in the stomach and
intestines. It can live in a human being or an animal. When it gets
into cattle, it gives them "measles."

Tgﬁ)eworm in the stomach or intestines may cause a mild stomach
ache. Sometimes the tapeworm gets out of the intestines into other

arts of the body. There it can cause cysts (lumps with worms
inside). If the cysts form in the brain, they may cause headaches,
fits, and sometimes death.

Sometimes a Eerson who has tapeworm in his intestines will
notice some short, white pieces of the worm in his faeces. Some-
times the pieces crawl out of the person's body and may be found
How tapeworm s  in the person's underwear or in the bed.
spreaaq -
P A person gets tape worm through eating meat which has not been
completelfﬁscooked. One can also get tapeworm by eating food
without first washing the hands.

The tapeworm can spread from human faeces to the cattle, if cattle
graze where people have left faeces. The tapeworm eggs get on the I
grass, the cattle eat the grass, and then the cattle become infected.

healthy
person

~ who Decornes
infected

N P?’?g'a tgomp/etely cooked

i

i

AN |

infected catt/e/(

To avoid getting tapeworm, be sure that all meat is well cooked,
and always wash your hands before eating or handling food. It is
important to use a latrine instead of using the bushes,gbecause the
faeces can give tapeworm to the cattle. l

If you suspect you have tapeworm, you can get treatment for it at
the clinic.
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Other diseases

Some other diseases related to water are typhoid (salmonella),
which is spread by contaminated water, flies, and handling food
with dirty hands; poliomyelitis (polio), a crippling disease spread
in a number of ways; and cholera, which is spread through water
contaminated with faeces. You can ask the health authorities to
explain these and other diseases.




Sanitation

Sanitation means keeping yourself and your environment clean
and free from contamination. Sanitation is very important for
preventing the spread of disease.

The Use of a Latrine

One of the most important ways to improve sanitation is to use a
latrine instead of using the bush.

Water can be easily contaminated by faeces and urine. Some of the
disease organisms which can get into the water and cause illness
are listed in the chapter on health. It is important to use latrines so
that faeces and urine are not exposed to flies, and so that the fae-
ces and urine do not get into the water. Every household in the
village should have a proper latrine.

The best latrine is the Ventilated Improved Pit Latrine, called the
VIP latrine. This latrine differs from an ordinary latrine in several
ways:

* The VIP latrine has a vent pipe

* The vent pipe of the VIP latrine has a fly screen cove-
ring the top

* The pit of the VIP latrine is lined
* The seat of the VIP latrine has plastic liner
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Where to get help to build a VIP Iatrine

The national Rural Sanitation Programme is a government pro-
%{ﬁarsnme which helps people build VIP latrines in their villages.

is programme operates in all districts. If a person in the village
would like help in building a VIP latrine, that person should as
thec:h}l/'illage Sanitation Co-ordinator and the District Sanitation Co-
ordinator.

The project works in the following way:

1. The person who wants the latrine should pay a registration fee.
z. Then the person should dig the pit. The Sanitation Co-ordinator

will help with advice on where to put the latrine and on the size
of the pit. The latrine must be at least 10 metres away from any
house. It should be at least 50 metres from the water supply or
water drainage. The latrine should be built down hill from any
water source. All of these points are important to avoid conta-
mination of the ground water.

3. When the pit is ready, the council will build the lining and put

cover slabs on the pit.

The owner of the latrine then builds the walls, roof and door of
the latrine.

J. When the building is complete, the council will fit the seat and

the vent pipe.

Even if the VIP latrine project is not operating in your village, you
.’ can advise people about the VIP latrine and how ¥o build it. Yg,u

can get a plan for the latrine from the Council Public Health De-
partment.
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Rubbish

Many Eeople do not understand that rubbish is a serious problem.
Rubbish thrown around the lolwapa and the village can attract
flies, rats, cockroaches, mosquitoes and other creatures which
carry disease organisms. Broken bottles and tins are dangerous
because people can step on them and cut their feet. For health and
safety, it is important to encourage people to clean up rubbish

properly.

Every household should have a rubbish pit. The pit should not be
near the house. You can put it at least ten meters from the house,
or at the corner of the yard. It should be at least one meter wide
and one meter deep. It should be covered, to keep S‘eople from
falling into it and to keep animals from going into the pit.

All rubbish such as tin cans, bottles, paper and plastic should be
put into the pit. Every now and then you can burn the rubbish in
the pit. This will heltp l:ﬁ)revent disease organisms and flies from
living there. Some of the bad odours will be controlled lﬁ)ﬁ burning.
And if the rubbish is burned, it will take a long time to fill the pit
completely.

If you have rubbish such as watermelon rinds and sweet reed
fibers, you can make compost which can be used for fertilizing
trees or a garden. Put that kind of rubbish into another pit. You
can add some kraal manure and some of the weeds that you have
cut. Mix them together and cover them with some soil. Turn the
mixture every now and then - once a week is enough. After a few
weeks it will turn into a rich compost good for the garden. You
can add it to the soil where you have planted seeds, or put it at the
base of a tree.

Where the District Council has put rubbish containers around the
village, rubbish can be thrown into these.

El / / ' ..
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The Pump House

The Area around the Pump House

There should be a protected area of at least 50 by 50 meters around
the pump house which has no contamination at all. This area
should be fenced. It is your responsibility to make sure that the
fence is there and that it is in good condition. You should make
sure the gates are closed and locked and that no animals are in-
side. If you would like to plant some vegetables or fruit trees
inside ﬂ){e protected area, you may do so.

No waste fuel, oils, spare parts or rubbish should be left inside the
protected area. All rubbish should be thrown into a drum or bin
and carried away, or burned. Never pour oil or fuel on the
ground!

Weeds and tall grass should be kept short but do not cut down
trees or bushes. The trees and bushes will help protect the soil
from erosion.
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The Pump House

Most of the pump houses used today are old. They will be repla-
ced in the future, with pump houses which are up to today’s stan-
dards. In this handbook the new pump houses are described. If
you are working with an old pump house, you should try as much
as possible to keep to the better standards.

T 9op for ventilation

installation: pumphead '
/eressf()/re release valve with a tap
water meter

non return valve

gate valve

Xexhaust pipe
with (
stlencer qﬂ

A

shelf

The Floor slopes
towards a groove
which will
collect water
spiifage.
e groove |s
. drai to a
Bl soakaway
> o u_ the
T um)
’%ouspe.

—\

extra Vee- pelts

i

Se/parate foundation
fo

j the pump head

support for the exhaust pipe
Concrete foundation for the

engine s shaped toa
ledkproof basin for

collecting oil and ~ The pump house foundation should be made separately from the

fuel. foundations for the pump and engine. The pump head and the

_ engine should have separate foundations, and the engine founda-
Fuel drum is tion should have a short wall around it, like a basin. The basin
at the store should hold at least 25 litres and should be leak-proof. This is to
house. make sure that no fuel or oil which spills can go into the bore hole.

If any oil or fuel spills, you should clean it up immediately.

If there is no separate store house, there must be a another leak-

proof chamber with a volume of at least 320 litres in case the fuel
drum spills.
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Any water which leaks or spills inside the pump house must be
drained into a soakaway. The soakaway should be at least two
meters away from the pump house.

There should be a space between the inside of the pump house
wall and the engine. This space should be at least 1.3 metres on the
operating side and at least 0.6 metres on the back side of the engi-
ne.

The inner height of the pump house should be at least 2.1 metres.
The door should be in the muddle on one of the end walls. It
should be kept locked.

There should be three windows, with burglar proof bars, to allow
air into the pump house. One opening should be in each side wall
and one in the end opposite the door. The openings should be
covered and lockable, but easy to keep open during the running of
the engine.

There should be a metal plate near the door, fastened to the out-
side of the pump house. The bore hole number, the name of the
village, the depth of the bore hole, the number of pipes and the

pump type should be written on the metal plate.

The engine's exhaust tﬂipe should be as straight as possible and
must extend outside the pump house. There should be one or two
shelves inside the pump house for storing funnels, oil cans etc.

The roof of the pump house should be fixed to the walls, but it
should be possigle to remove it for maintenance and removal of
the pump and the engine. The roof should have a space of at least
50 millimeters between the bottom of the roof and the top of the
walls. This, along with the windows, will help to let air in and out
of the building. This is to keep the engine cool and to get fresh air
into the engine.

The Store and Tools

The store is the place where fuel, oil, tools, and spare parts should
be kept. In the new system, the store and the pump house will be
in separate buildings. This will help to keep fuel and oil from
etting into the bore hole. The store must not be close to the bore
ole. It should have a leak-proof basin which holds at least 450
litres, to catch leaks.

The fuel drum should be kept in the store. It should be stored at
an angle. Any dirt or water in the drum will sink to the bottom of
the drum and will not be so likely to get mixed with the fuel
which is to be used, if the drum is stored in this position.

It is not good for the engine if any dirt or water gets inside. So the
fuel which is at the bottom of the drum should not be used. At
least two centimeters at the bottom of the drum should be thrown
into the waste drum and should be burnt.
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Always use clean containers for fuel. Fill the engine's fuel tank
through a funnel which has a strainer to keep the dirt from going
through. Funnels should always be kept clean. You should wash
the funnel with fuel before you use it and keep it wrapped in a
clean cloth when not in use.

Dirt and water from the bottom of the fuel container should be
thrown into the waste drum. Collect all waste diesel, oil, used
spare parfs and cloths in a waste drum. Never, never throw it on

e %{/ound! The waste in the drum can be burnt. Or you can let
the Water Department take it.

Tools and equipment

To be able to do your work properly, you need some basic tools
and spares. You should also wear protective clothing. You will
find a list of tools at the back of this handbook. You should keep
the smaller tools in a locked box. You will be responsible if the
tools get lost or stolen.

You can paint or mark your tools and equipment so that you will

know they belong to you. When you are not using your tools and

thui ment, keep them in the store or in the pump house and lock
e door.

ar/< nyour tools and your
equipment.
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The Engine

In order for a pump to do its work, it must have something to
make it move. Usually this is some kind of engine. There are
pumps which are powered by diesel enE'n&; electric engines;
windmills; animals; and human beings. Electric engines can be
supplied with electricity from the main power lines, by a ﬁlenera-
tor or by solar panels. But the most common engine used these
days in Botswana is the diesel engine.

The Diesel Engine and How It
Works

When a diesel engine is running, it gets hot. If it gets too hot, the

parts will be damaged. So the engine has a cooling system which
operates while the engine is running. Some engines are cooled by
a flow of air; others are cooled by water.

The air cooled diesel engine is the most common engine for dri-
ving water pumps in Botswana.

If the engine is prc;perly maintained, it will be able to run for
many thousands of hours before it needs a major overhaul. If you
take good care of the engine, it will last a long time.

It is ially important to keep the engine and everythin
around it clean all the time. e sure that the filters for air, fuel
and oil are clean. The filters are there to protect the internal parts
of the engine from dirt. If dirt gets inside the engine, it acts like
sand pe;ger. It rubs against the moving parts of the engine and
makes them wear out quickly.

How the engine works

The diesel engine is an internal combustion engine. This means
that it works by means of fire (combustion) inside. Fire requires
three things: air, heat and fuel. The fuel of the diesel internal com-
bustion engine is diesel.

The engine produces power with four different up and down
strokes of the piston. On each stroke, different things happen to
the valves and injector. That is why we say the engine works
according to a four stroke cycle. When the four strokes have been
completed the engine repeats them, again and again, as long as the
engine is running.
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The four strokes are as follows:

1.

Inlet stroke

Starting at the top of the cylinder the piston moves down. The
inlet valve opens and air is drawn into the cylinder by the down-
ward movement of the piston. The engine now has the first of the
three things needed for fire: air.

2.

Compression stroke

On the second, or compression stroke, the piston moves up to-
wards the top of the cylinder. Both valves are now closed so that
the air can not escape. Because the air can not escape, it is com-
pressed by the rising piston into a very small space. When the air
1s compressed it becomes very hot. The engine now has two things
of the three: air and heat.

3,

Power stroke

Just as the piston finishes the corfllgression stroke, diesel is injected
into the cylinder by the injector. The engine now has all three
requirements for burning: air, heat and fuel. Because the air in the
der is hot, the injected diesel burns right away. When the
iesel in the cylinder burns, it causes an explosion that forces the
iston down and thus the power stroke is attained. The power
om the power stroke makes the crank shaft move.

Exhaust stroke

Burning has taken place and the cylinder is now filled with smoke
and gas. The engine must get rid of the smoke and gas before it
can start a new series of strokes. In the fourth stroke the exhaust
valve _IQEens and the rising piston forces the gas out to the exhaust
pipe. The piston is now ready for the first stroke again; the inlet

v \l/? opens and lets in new, clean air, and the process repeats
itself.
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Starting and Stopping the Diesel
Engine

There is a correct procedure for starting and stopping an engine.
The steps to be differ between different engines. Below you
will find the IFrooedur&s for the Lister 8/1 engine and the Lister
ST1 engine. It you have another engine in your village water
su%ply system, you must ask your supervisor for the right starting
and stopping procedures.

The
l_fs_@er 8/1
engine 1s

e
Lister ST1
engine 1s
¥ - cooled
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The 8/1 water-cooled engine
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Check the leve/
of fuel and refill
if necessag
Never et the
engine run drg.

Check the reserve
fuel.

Check the ol leve/
ond add more if
necessary.

It is important

to fill the o/l to
the correct level,
beceuse too much oil
will make the engine
run . badly and’
too little “orl will
couse the engine to
seize.

Put oil on the
valve stems, the
%ovemor linkage
nd the fuel pump
rack, if they ‘are

dﬁﬂ-
Oit the push rod
gc}f s if they are
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Right level

Never below the
highest  pipe
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fan

Check the water
leve! and add more
water if necessary.
The water level mdst
be 15 centimeters
above the highest
’?}f& Never “allow
e water level to
Sink below the
highest pipe.

Turn the grease cup
half a rn

Opent the windows

ﬁ? of the pump house
- 7l Swee

- m

the floor
of the pump house.

Clean the engine
ond the water
hoses thorough/g.

Check for oil,
water or fuel leaks.
Check the water
tank for air bubbles
or oil in the
cooling water

If thefe is air or
oil in the water,
Woort 1t to yowr
Water Department
immedio'tely.
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S .llg the engin e

Decompress the
e I ne - g .-IIIIIIIIII‘II
* Tufn the decompression -
lever so thet the

notch is under the
valve: stem toppet.

z Open the fuel pump
lever downwards
trip the over-

fua um D.

htly oil the crank

3. Sh% 9 nd fit the
Ol‘ank hai’)dle

Crank the engine

° handl@ as soor] as
engine  has
fired.

ngg stargmg

(N as Deerl

rgachea[i reledse the
decompresslon lever
ond ‘lock €.
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Stopping the engine:

WARNING ¥
N r stop t
i Pthgedecog g

Usin
/#355,0,79 lever.

Do not stop the engine

bg 6hUtbm off the
fuel to the
fuel p f

1 Lift the stoP lever
full Yy

z Tum the decompression
*lever so that the notch
is under the valve
stem tappet.

3 Just before the eng/n&

-stops comp/etely Jower
top 'lever”a am

Th/s wz// cause So

diesel/ to enter fh&

y#/mdel’ and will

ake sz‘/art/rn
aosler.

* Refill the fuel tank
e /MmMmedia ta%/) arter
stopp/r)g e engine.
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The ST1 aircooled engine
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Check the level
of fuel and refill
If necessary.

Check the reserve
fuel.

Check the oil level
and add more

if necec‘sa{rﬂ.
Read the oil level
from the oil dip
stick.

It 15 important to
fill the ‘ol to the
correct level,
because too much
ol will make the
engine run bad#/
and too little will
cause it to seize.

Ofpen the windows
of the pump house.

Clean the engine
thoroughly

Check +or oil or
fuel leaks.

Put a drop of oil
on the crank shaft.
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Starting the engine:

1 Move the decompresaon
e lever over towards
the fly wheel

Put the fuel control
elever INto the START
/Dosm/'or)

\%

Turn the crank shaft
o three times

Turn) the crank shaft
- to the storting S/Deed

and ,5“5” the

deco DIESSION) lever

way' from the fly

wheel.

5 The, engm& should start

s and remove the
crank handle from
the crank shaft.

6 When the engine is at

»the right speed, put the
contrsl lever intd RUN
position
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Stopping the engine:

Push_fuel control lever
o to  STOP position and

hold it there until

the engine has Stopped

turr)mg. Then let gpdp

Pull out the fuel control lever and

etUrn it back to START position.

Push decompression lever back
towards th f/gtowhee/. (This will

make [t easier
next time )

start the engine

3 Refill the fuel tank
e immediately after

stopping the engine.
Write down
your guestions
and 'your
comments
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Servicing the Diesel Engine

A diesel engine can run for many thousands of hours without
need for major repairs, but only if it is serviced regularly. A water
cooled engine should be able to run for about eight years before a
major overhaul. An air-cooled engine needs the first major over-
haul after about three years. If %reofperly serviced, most engines
should last for at least 15 years before they are replaced.

It is therefore very important that you service your engine accor-
ding to this han K.

Servicing the air system

Air is needed by the air cooled engine for two reasons. It is needed
for combustion, and it helps to cool the engine.

Air for combustion:

It is important to make sure that the air that goes into the engine is
clean. Air with dust and sand will damage the moving parts and
cause the engine to break down. This is why the engine must
never be run without an air filter. There are two wigs of cleaning
the air: with a dry paper air filter, or with an oil bath filter.

When you remove the air filter from the intake, make sure that no
dust, sand or other dirt can get into the engine.

Take the air filter apart. If it is an oil bath , wash the air filter
with paraffin and refill the bath with oil to the proper level. Do not
fill it too full! Fill it only to the level indicated on the inside of the
filter housing.
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& hot air

Air cleaners with paper elements should be taken out every now
and then and shaken to get rid of loose sand and dust. If there is a
lot of dust in the air, you will need to do this often. After every 250
hours of running you should change the paper element and put in
a new one. (You can change it more often if there is a lot of dust.)

Before refitting the air filter onto the engine, make sure that the
connection to the inlet manifold is in good condition. Many air
filters use a rubber bush over the intake. Check this and replace it

if necessary. The dip must also be in good condition. It should be
able to make a tight joint.

dry poeper element

—check the rubber bush

check the clip at the intake

Air for cooling:

All diesel engines, both air and water cooled, need air for proper
running. You must see that the pump house has enough air inside
when the engine is running. That is why the pump house should
have windows and a space between the roof and the walls.

Keep the engine as cool as ible. Cool air should be able to
come in from outside; and hot air from inside the pump house
should be allowed to get out.

On air cooled engines the cooling air comes in through the fly
wheel onto the fins on the hot cylinder. The fins should always be
dlean. If they get dirty the engine will get too hot and seize. You
should clean the engine, including the fins, every day.

For proper cooling the pump house must
have' 3 windows “and S/face, between
the roof and the walls .
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Servicing the fuel system

Drain the tank and change the fuel filter element e*verif1 thousand
hours of running. Check for fuel leaks, and tighten where necessa-
ry. Burn the fuel which you have drained out.

rew the bolt st the bottom
g){’ Stche filter bow! and remove It.

“0- ring’ Clean the inside of the bow/ and
seal replace the fuel filter
ik LML ring * seals should be

er e - rn _ :
e//ement renewed 'evger time the filter
" " element is “reploced.
0- ring
sea/
_ bow/

After making adjustments to the fuel system, or if the tank has run
dry, air will enter the fuel line. These air locks will prevent the free

flow of fuel and damage the engine. Therefore, you must bleed the
fuel line.

How to bleed the fuel line:

First make sure that the tank is full. Allow the fuel to flow from
the tank into the line by opening the fuel cock. Then bleed the line
in three places.

1

Loosen the first
thumb screw on the
fuel filter head

the first thumb
screw counted from
the tanK). Let the
fuel come out . Do
not allow the fuel
to fall on the floor

®

loosen the second
thumb screw on the
fuel filter Let the
fuel come out, as
before, until it has
no buybbles. Then
tlc'ghten the thumb
screw Bgain.

of the gump house!
catch it in q tin.
When the fuel comes

3.

loosen the bleed screw on the fuel

out with no bubbles, pump and let the fuel come out unti
U can téghter) the it comes with no bubbles. Tighten the
%umb screw again. screw again.

A/waegs make sure that the washers under the thumb screws are
there

On the air cooled engine the fuel pump is inside the engine. Remo-
ve the fuel pump cover and make sure that no fuel spills inside the
engine. Use a very clean cloth to soak up the bleeding fuel.
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Servicing the oil system

The main purpose of lubricating oil is to keep the surfaces inside
the engine from rubbing too tightly and getting scratched and
worn out. The oil must be absolutely clean to keep the parts mo-
ving smoothly. If there is dust or sand in the oil, 1t grinds against
the engine parts and makes them wear out faster.

After the engine has run about 250 hours you should drain the oil
from the engine into a container and burn it. This should be done
shortly after the engine is stopped and while the oil is still hot and
fluid. If it is a water cooled engine, the oil strainer should be clea-
ned with fuel.
With an air cooled engine, just change the oil filter. Remember to
ease the seal ring with a drop of oil. The new filter should be
astened only hand tight.

Refill the engine with new oil. Use onllly oil given to you by the
Water Department. If you spill any oil, wipe it up immediately.
Never allow any of it to drain into the bore hole!

N gy

Burn the old oil
/mmedlate/y

The mesh oil
strainer
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Other service

¢ Check the tightness of the bolts and nuts, and make sure there
are no leaks.

* Check espedially the foundation bolts that fit the engine to the
foundation block. The bolts must be tightened to minimize
shaking of the engine when it is running.

e Check the exhaust pipe. If it is dirty, tap it to shake out any dust
or smoke particles. If it is very dirty, heat it in a fire to burn out
the residue. The exhaust pipe should be kept as short and
straight as possible. The pipe should slope slightly down, away
from the engine so that water does not run back into the enl%ine.
The pipe must end outside the pump house. It should also have
a silencer. If you have a very long pipe it must be fastened so
that it will not shake. If it shakes, it will damage the manifold of
the engine.

e Check the exhaust smoke. If it is dark or white, you should
notify the Water Department as soon as possible.

* On the water cooled engine, refill the grease cup. Also check
water hoses. If they have become hard and cracked, they need
to be replaced. Be sure that the water is circulating freely
through the hoses.

e If there is a clutch, that clutch requires grease every 50 hours.
¢ Clean the engine thoroughly.

The Vee Bells

The engine is connected to the pump head with vee belts. The vee
belts fit in the grooves of the &ulleys. The engine speed and the
size of the pulleys determine the speed of the pump.

On the water cooled engine the drive beltegulley should be moun-
ted close to the fly wheel. On the air cooled engine the pulley
should not be mounted too close to the fly wheel, otherwise air
can not pass to cool the engine.

If the engine pulley and pump head are not in line, the belts will

not pull in a straight line. This will make them wear outegmckly.
Make sure that the engine and the pump head are aligned proper-

ly.

The vee belts should be kept dry and free of oil. If they are clean
they will not become slippery and wear out too soon.

If a vee belt has frayed edges (pieces of string sticking out), this
means the belt is wearing out. Replace it betore it breaks. Always

keep some new vee belts in store and make sure that they are the
right size. All belts have size numbers painted on them.




P =

m— 1t T T e T s e = 1
T, v TN ey > WSO Mandbook - The Engine |

L
)

the
Mono

. ump

-
-
g Y,
/ "
]
4 .

A belt which is too loose will slip over the pulleys. This will cause
power loss and will also make the belt wear out quickly. A belt
which is too tight will pull the pulley grooves and cause the engi-
ne to work too hard. This will ge the bearings in the pump or
the engine.

It will also wear out the belt. Check the belts and their tension

every day!

You can tell if the vee belt is tight enough if you press it in the
middle, half way between the engine and the pump pulleys. If the
belt moves about 50 to 80 millimeters (about as much as the width
of your hand), the belt is correctly installed. If the belt moves more
or less than this, the engine location should be changed. If you

move the engine, make sure that the alignment of the belt is not
changed.
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Preventive Maintenance

We have all heard that "prevention is better than cure.” It is better
to take care of the engine and prevent breakdowns, than to have to
fix the engine when it breaks down. Preventive maintenance
means giving the engine regular service and correcting any small
problems before they become big ones.

Preventive maintenance means you should:

* Use only clean fuel and oil.
e Use only cdean containers.
¢ Use only a funnel with a strainer.

¢ The filler cap and its gasket on the fuel tank must always be
kept in good condition. The locking device on the cap should
function perfectly and should fit tightly on the tank. The fuel
tank should be filled with fuel after you stop the engine. The
fuel tank should never be left empty over night! If it is left
empty, water will condense inside the tank. The water will drip
down into the fuel. This is very bad for the fuel system.

¢ Store the reserve fuel in a proper way.
¢ Replace oil, air and fuel filters in time.

¢ Make sure the holding-down bolts for the engine and the base
frame are tight. However, do not tighten them too much, as you
may pull the foundation bolts out of the concrete.

¢ Always keep the engine clean!

¢ Always keep the engine room clean and free from dust.
* Check the belt tension.

¢ Check the exhaust to see if it is smoking.

® Report any unusual noises, over-heating, engine vibrations and
anything unusual to the Water Department.

* Report to the Water Department when the engine needs major
service (after about 1 hours of running).

Remember !

Prevention Is

reveny o of
than cure .
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Using Electricity for Pumping

Some pumps use electric power instead of a diesel engine. Electri-
city can come from three different types of supply: a generator set,
Botswana Power Corporation, or solar power.

The electric power is used on two different types of pumps: the
electro-motor driven mono %ump, and the electric submersible
1

pump. The eleciric submersible pump is under water, down inside
the bore hole.

A generator set is made up of a small diesel engine and a genera-
tor which makes electricity. Generator sets are used mostly in
river pumping systems and crooked bore holes. You should not
try to maintain the generator.

You do not need to maintain an electric motor other than swit-
ching it on and off as needed. The only part of the electrically
powered lse%um which may need maintenance is the submersible
B\;mp itself. This should be checked by someone from the Water

partment every six months. If there are any problems with an
electric engine, you should report it immediately to the Water
Department.

Safety: Do not allow any water to get on the electric wires which
supply electricity to the E[ump. It is dangerous to get water on the
wires, or to touch them. You may get an eleciric shock if you do
SO.

Solar powered electric motors

Some pump motors get electric power from the sun. These are
called solar powered pumps, or PV (photovoltaic) pumps. The
advantage of a solar powered pump is that it gets all the power it
needs from the sun. This type of pump will be used more often in
Botswana in the future.

When the sun shines on a solar panel (also called photovoltaic or
PV panel) it generates a small amount of electricity. To get enough
electricity to make a pump motor work, it is necessary to have
several solar panels, connected by wires.

When the panels are producing electricity, the electricity passes
through the controller to the motor which runs the pump. The
controller regulates the amount of current to the pump. The con-
troller should last for many years. If anything goes wrong with the
controller, it must be replaced. This must be done by someone
from the Water Department.

The solar powered motor does not have a battery for storing elec-

tricity, so the pump works only during the daylight hours. Except
fc;i' is, the solar powered pump motor works just like any electri-
cal motor.

The only part of the solar powered pump which may need mainte-
nance is the pump itself. This should be tested and overhauled by
someone from the Water Department every six months.
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You will have to read the meter, make recordings in the log book,
etc. just as you would for any other pump.

The solar panels do not have moving parts so they do not wear
out. They should not be moved, however, because they are
adjusted to %ﬁet the most sun light when they are installed. They
should also be protected from %reakage, such as by stones thrown
by children. Sometimes a hedgelfplanted inside the fence will help
protect the panels from stones. If the panels are dusty, they will
not work as well as they should, so you may have to dust them
occasionally. You should also make sure that no grass, bushes or
trees shade the panels.

A
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The Pump

There are different ways of getting water out of the %:;)und. In
most cases you would use a pump. In the previous < g‘t;refou
could read about how a pump could be powered by a di
engine or with an electric motor. In this chapter you can read
about the pump itself.

The Rotary Mono Pump

The most common pump in villagf water supply systems is the
rotary Mono pump, driven by a diesel engine or an electric motor.
This tlI:iump has three main parts: the discharge head, rising main
and the pump element.

The discharge head

The discharge head is in the pump house directly over the bore
hole. If the head is not sh'aigl'rl)t, the shafts will be forced to bend.
That can damage the shafts, the rising main and discharge head.

The head is connected to the engine with vee belts. You can read
about vee belts on page 76.

Make sure that the bolts which hold down the discharge head to
the foundation are tight. Do not make them too tight, however.

Never leave any wire in the top rod while the pump is turning.

Check the gland packings on the discharge head. Tighten them if
necessary. However there should be a very small amount of leaka-
ge -C{lust a drop of water all the time. Do not tighten them foo
much. If You can not adjust them any more, take them out and put
in new gland packings.

Wipe the discharge head every day.

Check the ratchet pins. They are under the pulley. Make sure they
are clean and free from grease. They should not allow the pulley
to turn in the wrong direction.

If you hear any unfamiliar sound from the discharge head notify
the Water Department immediately.
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The rising main

The water is lifted inside a rising main that goes down un-
der the water in the bore hole. The turning of the gulley
makes the shaft inside the rising main turn around. The
turning lifts the water.

Bobbin bearings made of rubber make sure that the shaft is
in the center of the rising main. Rubber stabilizers hold the
rising main firmly in the borehole casing. The stabilizers
keep the rising main from moving too much. They also

make it less noisy. If it becomes noisy, you know that some-

thing is wrong, and you should report to the Water Depart-
ment.

Note that the turning of the pump element and shafts is anti-
clockwise - that is, they c%o around the opposite direction
from the way clock hands move.

The pump element

The pump element is at the bottom end of the rising main. It
looks like a big screw. When it turns it lifts the water. At the
very end of the rising main there is a strainer to keep sand
from going into the pump element. Sand would damage the
pump.

The yield of the bore hole determines the size of the FumF
element. A large one is needed if the bore hole has a lot o
water.

Be sure that the pump is always pumping water, and not air.
If air comes out instead of water, turn of the engine and
notify the Water Department.

You should check the water level once a week. This is to
protect the pump element from pumping air and seizing.

If you notice that the a,ump is pumping much less water
than normal, tell the Water Department immediately. The
reason for a sudden loss in amount of water could be a leak
in the rising main, a damaged pump or a broken water
meter.
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Hand Pumps

Most hand pumps are in lands areas, owned by syndicates or
private individuals. Hand £<umps owned bﬁ the Water Depart-
ment are used only for ba -t? su%plies when the normal water
supply system breaks down. You should check the hand pump
regularly to make sure that it is working properly. If it is not
working, report to the Water Department immediately.

When the normal water supply system breaks down, people from
the village can use the hang pumps.

Most hand pumps use the "lift pump" or the "reciprocating” met-
hod. Inside the rising main, down in the bore hole, under the
water level, there is a cylinder. At the bottom of the cylinder, there
is a valve that allows water from the bore hole to get in, but not
out. Inside the cylinder there is a piston. The piston has a valve
that allows the water to go up in the rising main but not down
again. The piston is connected via a number of rods with the
handle of the pump. When the handle is moved up and down, the
tpﬁston oes up and down in the cylinder and thus lifts the water to
e surtace.

Of the many different of hand pumps, four were chosen for
future use in Botswana. These are:

* The Thebe pump,
which was gevelgped at the Rural Industries Innovation Centre
in Kanye. It is operated by a person pushing a handle as he or
she walks around in a circle. It can pump water from a depth of
around 100 meters.

* The Bush pump,
which works by means of a handle about three meters long. It
can lift water from a depth of around 60 meter, in some rare
cases even up to as much as 100 meters. Most Bush pumps are
installed to depths of between 30 and 40 meters. The pump is
operated by moving the long handle up and down.

* The Blair pump,
which has a hooked handle which you must pull up and push
down to operate. The handle also acts as a spout. This pump
comes originally from Zimbabwe. This pump can lift water
only from shallow bore holes, down to 12 meters in depth. It is
one of the most simple and cheap of hand pumps.

e The India Mark 1I,
which works the same way the Bush (Eump operates. It can
pump water from a depth of about 60-80 meters.
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Wind can be used forr um ing water. In parts
of Botswana where the v'?/in /'5,9 steady, ped,%/e
may  use windmills.
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The Reticulation
System

After the water has been pumped out of the bore hole, it is taken
from the bore hole by a network of pipes. The pipes go under
ground to the stand pipes, the storage tanks and to private connec-
tions. This is called the reticulation system.

There are two main types of reticulation systems. These are the
direct system, and the indirect system.

The direct reticulation system :

-

ﬂ }%TAN D PIPE

R PR R e I . <§—ﬂ> 3§ o | s

SCHOOL ..
Key : STAND
ipe line
N nge valve
® tand pi
. water marker post

When the water I;Eoes from the borehole directly to the stand pipes
before going to the storage tank, this is called “the direct system".
It is cheaper than the indirect system since fewer pipes are used
and less fuel is needed for pumping the water.
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The indirect reticulation system :
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If the water is taken from the bore hole straight to a storage tank
before it goes to the stand pipes, this is "the indirect system." The
main advantages of this system are that if the water in the bore
hole becomes contaminated, it can be treated in the tank by chlori-
ne or some other purifying chemicals before it is used. K the main
1Eripe from the bore hole gets broken, the people can use water

om the tank while the pipe is being repaired.

Each Village Water Sypply St{llstem is shown on a map. A copy of
that map should be kept in the pump house. Keep it in a protec-
tive cover.

Se an example of a Village Water Supply System map on pages
88-89.

Pipes

Water from the bore hole flows through the main lines to the
distributing lines. The main lines are made of pipes which are 63
to 250 millimetres in diameter. The distributing lines are made of
pipes from 50 to 63 millimetres. The distributing pipes end in
servicing lines which go to stand pipes and private connections.
Servicing lines are 20 to 25 millimeters in diameter.

The system of pipes is called the reticulation system. You should
have a map of the reticulation system. The pipe lines in the village
should be marked with posts every 200 meters. Marker posts
should also be placed at all bends, junctions, valves, rivers and
road crossings.

You should make new marker posts if the old ones are broken or
missing. Use pieces of PVC pipe and fill them with cement.
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Three types of pipes are normally used:

* P.V.C. pipes:
P.V.C. (poly vinyl chloride) is a type of plastic. It is sensitive to
the sun's rays and so it should not be exposed to the sun for a
long time. P.V.C. does not rust. It comes in lengths of six met-
res. The size of the pipe varies from 25 to 250 millimeters in
diameter.

e P.E.H. pipes:
P.EH. éoly ethylene high density) is also a of plastic.
P.E.H. pipes come in rolls of 100 meters per roll. The size varies
from 20 millimetres to 50 millimetres in diameter. This type of
pipe is used in sizes of 20 to 25 millimetres for stand pipes and
private connections.

* G.S. pipes:
Galvanized steel pipes are often used in rocky ground. They
vary in size between 20 and 250 millimeters in diameter. Proba-
bly you will not be dealing with galvanized gelp% Normally it
is the job for the pipe fitter from the Water Department.

Leak detection and repairs

You should check the piages daily for leaka%les. If you see a wet
]sg)ot or a pool of water along the line you should dig down to see
if the pipe is leaking. You can make a temporary repair with a
piece of rubber from an inner tube and a piece of wire.

You should do r6e§)airs only on pipes from 20 millimeter P.E.H.
pipes and 25 to 63 millimetre P.V.C. pipes. You should not repair
main lines. When major repairs are needed, L]XOU should report to
the Water Department. The leaking part of the system should be
isolated immediately to avoid loss of water and contamination of
the rest of the system.

There are
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There are four ways of repairing leakages:

1 Repair of P.V.C. pipes using a socket with rubber:

* You can use the whole pipe or a piece of pipe, but it must have
a socket with a rubber seal ring inside. See how to do it on
pages 92-93.

(inside ) ~Rubber
Depth seal ring
1© entry
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z Repair of P.V.C. pipes using a socket without rubber:
* You will need to use solvent cement as the seal. A;laply the
solvent cement acccording to the instructions. Apply the ce-
ment on the outside of the pipe and inside the socket.
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3 Repair using a piece of P.V.C. pipe and a fire:
» See how to do it on pages 94-95.
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& Repair of P.E.H. pipes using ready-made sockets:
o Cut out the leaking part and replace it with a new one, using
the sockets to join the pipes.
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Repair of P.V.C. pipes using a socket with rubber
/gat& valve

vet spot indicatin
L\Eh& ’Ioga;kag& v 1
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Clean the insides of the
sockels and the outsides
of the pipes, using mutton
cloth. , O
'2;55/9 lubricant ofl inside

sockets and outside
the pépes to make it easy
to push the 5(906 enqs
inside  the sockets. Connect
tne pipes.

;.

After connecting the )%Jes
put the soil back in ‘the
trench. But do hot cover

== the newly connected port
£ - OF the Ipe.

| :

Open the valve ond check to
e If there is any /eakag&
on the connections” or th
Joints If there is [eakage,
gou_ must do the repair
aln. If there s 'no
ledkage, cover the rest of
the trench with soft soil.
Make sure that there s
enough soil underneatn the
pipe ” Iine_to support it
firmly . But be sure there
are “no stones or other
sharp objects under the

P/P@.

9.

Z?/'cs k/nd/& oF rjoa//'f; neegs
Wo people, yodrself an
re//eFD o/g el

erotor”

vormetimes the broken section s so big that it is better to reploce.
the Wwhole section of the pipe.
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Repair of P.V.C. pipes using fire

1

o wet gpot Isolate the leaking section
indicating @ leokage by closing the sluice or the
< . ) gote va/ve
flow of the

water in the ,D/'pes

2.

D/g the trench along the
leaking pipe to find” the
place “ which needs to be
repaireqd Dig the trench wide
T 7 8 o%h aglwa yourself
i . Wor /;;179 sézfs ce “Dig the trench
el WO NIetrés on each side of
the leakin LPO’”t/ to_allow
ity

B i A S L SR A

. oo Lo
.
A | e
: XE AR A

2 metres P
-

You to ol the pipe.

- /\\\

T M 30 N - . 3
= Ee T - - 4 o N .
= PR v Lo Y. K NPT ey
b = y : b

Cut out the leaking piece
Use B8 hack saw.

P g
%/@////&4///,. 2N
0 e A 1

e

%

cut out a new plece of pipe.
The new piece must be longer
than the  old one. Measure
the length of the old piece,

" add 757 millimetres on 'both
S ends. This Wil be your
75 mm 75 mm "socket ppe !
mutton cloth File the edges of the pipes

where é/ou fout Clean  the
s o

cut en the pipes withy
(ond wewes wiwd (@) the mutton ~clot, P E‘\/\So
— - file and clean the ends of
MQ the pipes in the trench
‘ 94 e e e oo -;_.. ._%}-‘-:_;"_ gl TRATT - S T . I
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6.

Cut a short piece of the
same diameter pipe to uses
for form/'ng the' 'sockets Moke
B small fire

4 Short prece

Heat the end of the "socket
f;’/f,e/, for a distance of 75
ilimetres as your mark
shows . Keep rotating the pipe
S0 that it 1s e aﬂ/’ggheaed

all the way arount.

8.

When the heated part |s
soft, insert the 'other short
/OI'ECP/ or )%D@ and rotate it
turnirig 1t until a
socked s “~shaped . The
socked should 'be 5 milli-

metres 0'63,0-

2.

When the socket is correct,
dip it into a bucket of
water to cool. Make another
socket at the other end

of the pipe.
e e 10.
File the edges of the socket
L logoe. Clean” the ends of the
@j s/ctkhet pipe  with mutton
O Cloth.

ST R T T Sl T

a7 A@D/y solvent cement inside
the “sockets and outside the
ipe, in the trench. Be sure
read the instructions or
the tin of solvent cement.
Obey the instructions.

< QL

o et ATE

(e
Rk AT S S

S " rg

Connect the pipes.Do rot move
the connection for at least
five minutes.

Fill the trench exept for the
part wich has beer) repaired.
Do not let water go through

This kind of for at least 4 hours.
repair needs Turn on the water and check
| two people, for leaks. If there are ho
@ vz | N b/ B e [ Yourselt and ledks, cover the rest of the
: TNy, Gour reffef qoera'ﬁor. Pj Pe.
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Valves and Waiter Melters

There are many different of valves, with different uses.
Valves are placed in chambers. They must be inspected and kept
in good condition, clean, covered and free from sand. You should
looi into the valve chamber to check if the valves are leaking. If so,
report immediately to the Water Department.

The most common valves are;

Sluice valve

A sluice valve is used in big P.V.C. pitﬁes from 63 millimetres up to
250 millimetres. The sluice valve has the same function as a gate
valve. If the valve spindle is leaking, put in a new gland packing.

Gate valve
Gate valves are used in every main line to close and open the
supply during repair and cleaning.

handle

spindles
packings

gate

The water flows through When the handle is turned
the sluice/qate valve. the spindle moves the gate
down. The valve is closed.

Non-retum valve or check valve

This valve allows the water to flow in one direction only. When
the non-return valve is not working properly, you will hear water
oing back into the bore hole. This will cause the meter to reverse.

e non-return valve is supposed to keep the water from going

back and is normally fitted on the pipe inside the pump house.

If the water would flow

When the water flows ‘
from this direction the from oposite direction

valve is open. the valve would close.

T o LT ——
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Pressure release valve

This valve is installed on the pipe inside the pump house so that if
by accident you start the engine while the T%Ssﬁe valve is closed, it
will warn you by automatically openinog:S is will prevent the
damage to the engine, vee belts and rods in the raising mains.

ressure escope hole compress Ko
’ spring —Jpai 4
);: ::‘.'_':.:\:‘E' When H)e at6 VG/V&
The water flows el is closed the water

pressure com_gre.s\ses

through the pipe .. - . the compressing Sprin
when “the PPz N - and thepwater %o S 7
gote Vvalve through the pressure
s open. gate valv escape  hol

Air release valve I5 closed

This valve is-installed in the main line: It is usually used forpiges S
that go long distances. The valve allows air that is traclipped in the

line to escape. This prevents damages to the system due to sudden
changes in pressure.

Wash out valve

The wash out valves are installed at the lowest points of the pipe
lines to make it easy to clean and repair the system. They are
normally installed on big reticulation systems.

Stop cock/valve

On eﬂ service pipe and private connection, there should be a
stop This allows you to stop the flow of water, in case you
want to change the water meter or prevent misuse of water, or
waste of water, such as leaking toilets in the school.

Water meter

The water meter is not a valve; it shows how much water has
passed a certain point in the system. The meter installed in private
connections shows how much water the consumer has .

You must read the meter in the pump house every day, and enter
the reading in the log book. You should also read the meter at
every private connection once every month and hand over the
information to the revenue collector or the Water Department.
The Water Department should ing'ruct you how to record
readings from the Water meter at every public stand pipe.
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Tanks and Reservoirs

These days there are three types of tanks commonly used. These
are the Lipp tank, the Hanoya tank and the Braithwaite tank. They
are designed to store water and are placed at a higher position
than the stand pipes so that the water will run into the pipes of the
reticulation system. In this way the villagers will have water even
when the pump is not running.

The water tank has the following parts:

A cover to 'Prevent dust and bird

dropplr’)gs from getting inside the water

There must be “a Iid on the cover for

4_}7)5 etctu?(n and c/eaning the inside of
ank.

A water level indicator or gauge that shows

the actual water level in “the’ toank .

= \_ o~

At the bottom of the tank there is a
drain pipe with a gate valve Which drains
the water from the tank to the soak-
away. This Is used when cleaning the tank.

| The pipe letting weter in is called inlet pipe.

The one letting water out /s the outlet pipe -
The outlet pipe has a gate valve.

H——An_ overflow pipe that leads any overflowing

water to a soa away .

I ——A ladder, which should have a protective
cage .

The soakaway should

be two to three meters

awa% from the
tank .
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The area around the tank or reservoir should be fenced, if it is not
on a hill. It should always be kept clean! No litter or rubbish
should be thrown near by. Keep the weeds and grass around the
tank from growing too tall. If birds make nests on the tank, take
them away.

You must do a daily inspection of the tank. Check for leaks, check
the roof and cover, the soakaway, and other parts. Do not allow
any pools of water to form. You must dean the inside of the tank
at least once a year, or more often if it gets dirty. The Water De-
partment will provide you with the equipment you need. Never
clean the tank alone! You should always have someone with you,
for safety reasons.

It is very important that you make sure the tank is full every eve-
ning before you stop Elumping. If you have any trouble in getting
the engine started in the morning, and you need help from the
Water Department, a full tank will serve the village while the
repair is being done.

UPP tank

[FEIR

[T

P e Ty
T L
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A

Do_'
Braithwaite o A tank can be situated on a hilf
tank or on a 6 meters high stand
r_ _ll'V':u |

|
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Stand Pipes and their Surroundings

The location of public stand

stand pi
bucket.

This stand pipe has two taps.

Ihe stand pipe should
@ concrete
tap, with @ drain
waste water to &

Stand p Spes must be

that no

omestfc animals
can get near the

stand pipe. \

pipes should be discussed with the

Village Development Committee and other representatives. Peop-

le should not have to walk more than 400 meters (one way) to the
. It should take about one minute to fill an ordinary

ere should be one tap for every 100 people.

basinn around the

fpe leading  aroung the
oaka way . fen area .
4 2 80
N\
N AR

Trees and bushes
should be, kept

have

\\\\\-\\\\\ N

8 l

é ///’// /// .‘,J'

¢

ST

/s lece
/306 will

- —

‘ /7 /1///' dl’dlﬂ
,r{ | e . soaK-
RN awag l
Inside the valve chamber e
there are @ water meter 7/7)"6/;5 557&16\,1/ 2 néZOtgcriege l
and a stop cock. This soakaway ?6 a iid
The Water Department should Wwhich can be” lifted to clean
tell you how' to record thc soakaway. At the bottom
reddrn g}s from the stand there are str%es grave/
pipe ater meter. ond coarse sand 7here /S
o) /mmg made of cement
blocks. I
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Making a soakaway

If your stand pipes are not s%;)plied with lined soakaways, you
have to make them yourself. You can ask the people of the village
to help you. Dig a pit around the stand pipe. Be careful not to
damage the pipe line. Fill the pit with rocks. Put big rocks on the
bottom and small ones on top. Finally, add a thin layer of sand.
Check to make sure that the water soaks through the soakaway,
and does not stay on top.

The pipe fitters from the Water Department can help you make an
improved soakaway by building a lining for the pit.

Never allow pools of stagnant water near the stand pipe. No litter
or other dirt should be allowed near the stand pipe. You should
cdean the soakaway when necessary by removing extra sand and
dirt that has collected on the surface.

Joakawa 7
will keepy ’ghe

Do not forget that stand pipe's
EVERY stand pipe surroundings
should be fenced ! dry.

B - e 11 1
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Maintaining the taps

On the tap there is a handle for turning the water on and off.
Insid(i< the tap you will find a spindle with a packing, a washer and
a gasket.

This is a drawing which shows the inside of the tap.

A\

A

l/ =
: ?/%E'E/

the handle for turnin
the water on and 07%

inside is the tep spindle
pack/'ng nut (or gland nut)
packing

washer

seat

You should check the stand pipes regularly to make sure there are
no leakages. All private connections should also be checked. Pay
particular attention to the council and government houses, the
clinic, the post office, the school, and council officers' houses.

Some of the common problems you might find with taps are:

Water dripping from the tap when it is closed.
Cause: Worn washer or seat, or a piece of dirt on the washer.
What to do: Change the washer. Remove the dirt, or

if necessary replace the whole tap.

Water flowing from around the spindle or 1;lpacking nut.
Cause: Packing nut not screwed down tightly.

Defective packing box.
What to do: Tighten the packing nut. Renew packings.

Spindle continually slipping when turned, and tap will not
shut.

Cause: Handle loose on the gl)indle. Spindle thread worn out.
What to do: Tighten the handle nut. Replace the tap.

Tap hard to turn on and off.
Cause: Packing nut too tight.
What to do: Loosen the packing nut.

Loud noise in the tap when turned on.
Cause: Washer loose or valve loose on the spindle.
What to do: Tighten the nut. Replace the tap.

102
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Write down
your guestions
and ‘your
comments :

\_________
ez 2o

lam glad
| have a _/ob as Wso:
My Job &
in%e/oeazl‘:/?nvergb_e

[ deal with dif
tosks every d:

— We as Ws0s
nave very jmportont
and very “responsible
roles in“the ‘villége .
/ arz proud /

of 'my Job..




13.

Tools, Spares and

Consumables

This chapter covers the list of tools, spares and consumables which

you should be given when you have completed your training

satisfactorily.

TOOLS AND EQUIPMENT

1 axe

1 drum stand and removable tap

1 step ladder

1 pipe wrench 14"
1 Hipe wrench 18"
1

at file

1 screw driver set
1 shifting spanner, 200 millimeters
1 shifting spanner, 450 millimeters

1 pair water

: pump, pliers -
2 Ring Open End Spanners, 19 millimeters

1 Ring

End Spanner, 10 millimeters

1 Ring Open End Spanner, 11 millimeters

1 steel brush
1 soft brush

2 brooms with handle, one hard brush and one soft

1 oil can - one litre, calibrated

1 fuel can - two litres, calibrated

1 steel jerry can, 20 liters

1 oil filter removal tool

1 water hose, five meters

1 set Allen ﬁ?}ﬁfm

4 Jocks, 35 millimeters (for pump house, tool box, gate and store)

2 overalls

1 pair of rubber
1 pair of rubber
2 funnels with strainers
1 pair of leather boots

1 raincoat
1 pick

1 spade or shovel

1 galvanised bucket, 20 liters
1 pair of combination pliers
1 pair tin snips

1 safety helmet

1 safety belt
1 torch

1 tool box, lockable, with inventory list

1 rake
1 diesel tray

104 T
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Write down

zour questions
nd ‘your

comments :

e d
0,
(i nar g™

1 hack saw, frame and blades
1 roll fish line (for alignment)
1 five-meter measuring tape
1 hammer

SPARES AND CONSUMABLES
10 tap washers (different sizes, if needed)
wder soap
oor soap
hand cleaner
solvent cement
5 taps
pipe lubricating oil
Eland packings for Mono head
emp
PVC plain sockets (2 each size)
2 (T.E.H.) Plasson connectors
mutton cdoths for cleaning
1 oil filter, complete
1 fuel filter element
1 air filter element
note books, pencils, pen, carbon paper, lever arch file, log book
spare bolts and nuts
ading tape
batteries for torch

Some of the items on these lists will be given to you only after you
have shown that you know how to take proper responsibility %r
them. You must sign that you have received these tools and equi
ment. 1You would normally have to pay for things which get lost
or stolen.




for the follow-up of training of the Village Water Supply Operator:

Name of Village:

District:

Name of operator(s):

Name of trainer/inspector:

Date of follow-up:

Tentative date for next follow-up:

Type of engine: Type of pump:

Type of reticulation system:

Type of reservoir: Number of stand pipes:

A The pump house and
its surroundings K

Remarks

satisfactory

Bxcellent

1k

Not

Fence around the protected area

Cleanliness of the protected area

Cleanliness of the pump house

LRI

The condition of the pump house

a. roof, walls, door, lock

b. ventilation

¢. floor and foundation

5. | Storage of

a. fuel, oil, lubricants

b. tools (make inventory)

6. Disi*iosal of waste, oil, fuel,
clothes, used spare parts, etc

7. |Map of Village Supply System

——- v o Tra - L T M R ey
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Engine and pump

Bad
Not

satisfactory,

Average

Excellent

Remarks

Cleanliness of the engine

Condition of air cleaner

Condition of oil filter

Condition of fuel filter

w#wwr‘w

Foundation bolts for pump,
engine, frame

Nuts, screws on engine

Cooling system

olo| N

Leakages of oil, fuel

Lubrication and greasing of
engine and clutch

Exhaust system

11.

Starting and stopping of engine

12.

Belt condition and tension

13.

Condition of gland packings

Pipelines, stand pipes,
reservoir

3

Not

sausfactory
Average

Excellent

Remarks

1. |Condition of main water meter

2. |Condition of tap in pump house

3. |Condition of fittings in pump house

4. |Pipeline and valve markers

5. |Condition of valve chambers

6. |Cleanliness of stand pipes and
their surroundings

7. |Condition of taps
Fencing of stand pipes
Condition of soakaways

10. |Condition of private connections

11. |Condition of reservoir

12. |Cleanliness of reservoir and the
surroundings

13. |Fencing of reservoir
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Reporting, safety
relations 3

satsfactory|
Average
Good
Excellent

Not

Remarks

Log book keeping

Breakdown reporting

Safety precautions, protective clothing,
appearance in the pump house

Cooperation and relation with
village committees

TOTAL NUMBER OF TICKS (A-D)

<

Multiply the total number of ticks by: -2|-1]1(25

uals to
ﬁbMBER OF DEVELOPMENT POINTS

TOTAL NUMBER
OF DEVELOPMENT POINTS:

Other remarks, decisions etc.

Signed by operator

Signed by trainer
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