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Motorising Handpumps 

1.0 BACKGROUND 

Following discussions between officials of the Office for 
Accelerated Rural Development (ARD) and staff of the Thai
Australian Northeast Village Water Resource Project (NEVWRP), on 
the 12 November 1987 NEVWRP was requested to provide support for 
a project to celebrate the King's 60th birthday. 

The project suggested was the construction of small water supply 
schemes which involved ARD-designed electric motor drives to 
handpump on existing ARD tubewells. Water abstracted was to be 
pumped to 3.2 cubic metre storage tanks, also designed by ARD. 

In order to complete this, ARD requested budget support of 
229,500 baht to construct one of these facilities in each of the 
17 provinces of the Northeast, as a demonstration of the 
technology. Later, it was decided to construct an additional 
unit in Nakon Ratchasima province. These 18 facilities had 
budget support of 234,892 baht or 13,049.58 baht per facility 
(see Appendix I for a breakdown of construction costs). 

The ARD Regional Centre in Khan Kaen constructed these facilities 
in order to reduce the time spent by villagers in collecting 
water. When villagers use handpumps to abstract groundwater, 
waiting times and collection times can be lengthy. By using an 
electrically driven pump in conjunction with a storage tank, 
water can be pumped into the storage during times when the well 
is not normally used. Then at peak collection times, water can 
be withdrawn directly from the pump as well as from the storage 
tank. 
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2.0 OBJECTIVES 

As stated by ARD, the objectives were: 

2.1 To provide a public service in rural areas in honour of the 
King 1 s 60th birthday. 

2.2 To provide an electric pump with a storage tank at village 
wells to reduce waiting time. 

2.3 To provide 
collection. 

villagers with more convenience in water 

2.4 To motorise a handpump such that if the electricity fails, 
villagers may still handpump water. 

2.5 To demonstrate this new system of water abstraction and 
storage. 

3.0 IMPLEMENTATION 

3.1 Selection of Villages 

Following the development of the tank and motorised pump designs, 
the ARD Regional Centre at Khan Kaen coordinated with ARD 
provincial offices in the 17 provinces in selecting suitable ARD 
tubewells and suitable villages. The criteria used were: 

(i) The villagers had to be making use of the existing 
tubewells and handpumps, at a high level. 

(ii) The villagers had to be willing to form a group which 
would be able to collect money to pay for electricity 
and maintenance to the tubewell and pump. 

(iii) The existing tubewell had to have a minimum yield of 
one litre per second. 

(iv) The water had to be of a quality suitable for drinking 
and domestic use.* 

(v) Electricity had to be available. 

(vi) There had to be an area around the tubewell of at least 
30 sq. metres. 

(vii) Villagers had to be prepared to provide labour for 
construction. 

* Quality was determined by ARD technical standards. No 
attempt was made to assess whether the water was actually 
used as drinking water by the villagers. 
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3.2 Construction 

The ARD Khon Kaen Centre provided construction equipment and 
prepared all of the necessary materials. Construction began on 1 
November 1987 and was completed by 31 January 1988. The details 
of construction site, number of households, well depth, yields 
and size of casing are presented in Appendix II. 

ARD believed that the construction of these 18 improved sources 
would benefit 1710 households (approximately 10,000 persons). 

4.0 EVALUATION 

4.1 ARD 

ARD conducted a small evaluation, and reported that the 
construction of these facilities had met with the approval of the 
villagers concerned: "the villagers who get the benefit from this 
program were pleased with the convenience it provides, and wanted 
to see the facility extended to other areas".* 

4.2 NEVWRP 

For NEVWRP, however, it was deemed necessary to conduct a more 
formal evaluation of the facility and its use. It wae felt that 
an evaluation could provide useful information on an intermediate 
facility-- ie., a supply which is more than a hand-operated pump 
on a tubewell, but less than a piped water supply. While it is 
recognised that piped water schemes using public standposts have 
not generally been successful in Thailand,** it was felt ·that an 
intermediate-level system may have a place particularily in 
relatively wealthier rural villages. It was believed that an 
evaluation of this project could provide useful information on: 

(i) 
(ii) 
(iii) 

Effectiveness of motorising handpumps 
Villager acceptance of an intermediate-level facility 
Management abilities of villagers with these systems 

·k ARD, The Tank Water S.torage Project, Khan Kaen, 1988 (in 
Thai). 

A.A. Churchill, et. al. 
Time for a Change, 
Discussion Paper No. 18, 

Rural Water Supply and 
(Washington, D.C.: 

1987) pp. 8-9. 
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The NEVWRP evaluation was conducted approximately 12-15 months 
after installation by both Australian consultants -- the Project 
Water Resources Engineer and the Project Sociologist -- and 
Project field assistants. Each facility was visited at least 
once, and an open-ended questionnaire was used. However, the 
interviews, conducted with water users and responsible villagers 
-- usually the phuyaiban or the assistant, were conducted at the 
facility in a conversational manner, with the questionnaire being 
used to direct discussions. The results are outlined below. It 
must be remembered that what is reported here are villager 
opinions. 

5.0 AN EVALUATION OF MOTORISED HANDPUMPS 

5.1 Location 

Ten of the 18 improved facilities were located on land which was 
under the supervLsLon of school, temple or health clinic 
officials (56 percent), with seven of these being on government 
land. Eight facilities (44 percent) were located on village 
land, and half of these on private land. 

5.2 Electricity Charges and Use 

The reported costs for electricity were sometimes confused 
because pumps were connected to meters which served all other 
electricity uses in schools, temples or houses. Reported costs 
varied from 30 to 300 baht per month, depending on the season-
dry season use is higher than the wet season -- and water uses. 
The higher costs, of about 100-300 baht, were the total costs of 
all electricity used in the temple or school where the facility 
was located. 

Therefore, it would be reasonable to assume that the cost of 
electricity for the motorised handpump alone would be in the 
range of 30-100 baht per month, averaging 30-40 baht per month in 
the wet season, and 50-100 baht in the dry season. This 
indicates as range per facility of about 1-10 baht per family per 
month but more often in the 1-4 baht range. 

It should be noted that four . villages reported not. using 
electricity at the time of the survey -- one village did not have 
electricity connected; two were using the pump as a handpump; and 
one had been disconnected by the electricity authorities. In two 
of these cases, a problem seems to have developed with the 
electricity authorities as the villagers were using 5 Amp. 
meters, but the authorities would only accept the 10 Amp. 
variety. 
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Payments were made for electricity from a range of sources, but 
in eleven cases, the money came from the villages: 

Water users only 
All villagers 
Donations to the temple 
Village cooperative 

6 
2 
2 
1 

In all other cases, payments were made by the school or temple, 
meaning that the water users did not have to pay for their water. 

From this data it appears that only in six cases were water users 
paying for water at non-subsidised rates. 

5.3 Operations and Maintenance 

5.3.1 Operations 

Actual use rates were difficult to 
vary greatly according to the 
indicated the following: 

measure accurately as these 
estimates season. Villager 

·Not used 
<50 families 
51-100 families 
>100 families 

2 
3 
8 
2 

These use rates do not necessarily mean that these numbers of 
families were taking all of their requirements from these wells. 

In addition to this, three facilities 
mostly by the schools where they were 
households did make use of them. 

were reported to be used 
located, although some 

The NEVWRP team found that 12 of the units were operational at 
the time of inspection (66 percent); three were not working due 
to mechanical or electrical problems; and another three were 
either not connected or not used. 

When asked about the reliability of their motorised handpumps, 72 
percent reported that it had broken down at least once. 
Breakd~wns ap~eared to be frequent: 

Never broken 
Once 
2-3 times 
More than 3 times 

3 
2 
7 
4 

That is, 69 percent 
unserviceable more 
installation. 

of these new facilities had been broken and 
than once in the 12-15 months following 
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When villagers were asked about the problems they thought had led 
to breakdowns, a long 
remembered that these 
problems, and it is 
faults generated by ARD 

list was developed. It should be 
are the villagers statements of the 

quite possible that a list of technical 
might be quite different. 

The villagers reported 37 breakdowns. Of these breakdowns, for 
16 (or 43 percent) they could not name a specific cause. Of 
those where they did specify a cause (n=21) the following were 
noted: 

Broken pulley wheel 
Problem with foot valve 
Broken belts 
Broken pins, bolts, nuts, 

bearings, etc. 
Electric motor burnt out 
Other 

6 
5 
3 

3 
2 
2 

If these are reassessed simply as "above ground 11 or "below 
ground", it can be seen that only 29 percent of identifiable 
problems were of the latter variety. Thus, 71 percent of 
breakdowns were due to the above-ground components of the 
motorised hand pump.· 

5.3.2 Maintenance 

As noted in section 3.1, it was intended by ARD that villagers be 
able to establish a fund to cover maintenance. This seems not to 
have occurred. At most sites, the villagers seemed unaware that 
they were responsible for maintenance and ARD maintenance team 
were said by villagers to have visited all sites after 
installation: in 28 percent of cases these were said to be 
monthly maintenance visits. 

Nevertheless, 14 (78 percent) of villages 
a caretaker responsible for the new 
identified as: 

School janitor or teacher 
Monk 
Village committee· or technician 
House owner (where pump located) 
Not identified 

reported that there was 
facility. They were 

4 
2 
3 
1 
4 

Just exactly what the caretaker does is not clear. In some cases 
they greased bearings and collected money, but it was not 
possible to detect any patterns in their activities. 

An automatic switch was installed in all tanks so that villagers 
did not have to turn the pump on and off. However, 11 (61 
percent) were inoperable when the NEVWRP evaluation was made. 
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5.3.3 Discharge 

Discharge from pumps was measured at most sites. These showed 
flow rates of about 25 litres/minute. This is comparable to the 
ra.te for a handpump vigorously operated by an adult. Handpumps 
operated by adults in a more ~edate fashion have flow rates of 
about 15-20 1/minute. 

Discharge from the tanks, when under full head is considerably 
more being some 40 litres/minute. 

5.4 Villager Assessment 

Villagers were asked which system they preferred for water 
abstraction. There were 17 replies, and in 13 cases (76 percent) 
they stated that they preferred the ,motorised pump to the 
previous handpump. In three cases (18 percent) the villagers 
would prefer an alternative electrical pumping system. In-only 
one case (6 percent), did villagers want to return to the 
handpump. 

Overwhelmingly, the reason for preferring the motorised pump was 
because of convenience and ease of use -- fully 85 perceht stated 
this. 

It was felt that many villagers were unaware of alternative 
electrical pump types and the strong preference for the motorised 
handpump could be read as being a preference for an electrically 
driven pump of any kind over the drudgery of handpumping water. 

6.0 DISCUSSION OF THE RESULTS 

6.1 Effectiveness of Motorised Handpump 

There were two very obvious findings from the survey: 

i) villagers very much appreciated the convenience of motorised 
pumping and the drudgery of handpumping it eliminates; but, 

ii) motorised handpumps, as installed, are prone to breakdown 
and cannot be regarded- as reliable. They are therefore very 
limited in their effectiveness in meeting the daily water 
demand of villagers. 

The main factors in effectiveness are reliability, ease of 
operation, ease of maintenance and cost. A comparison between 
the motorised handpump, the handpump and a submersible pump on 
these factors is interesting. Jet pumps are also an alternative. 
They are less efficient than submersibles but have all working 
parts above ground for ease of maintenance and are more reliable. 
They are especially suited to situations where there is sand in 
the water to be pumped. 
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6 .1.1 Reliability 

Handpumps are considered much more reliable than the motorised 
version. This is largely because the problems of the motor and 
drive chain are added to those of the existing handpump. 
Simultaneously, the problems of the handpump mechanism are 
multiplied because of the stresses placed upon it by its 
motorised operation. Given the leaks which developed, in almost 
all cases, at the gland of the rising main, it seems that these 
handpumps cannot cope with the extra pressure generated as water 
is pumped up into the small tank. This leads to a considerable 
loss of efficiency. 

Jet pumps and submersible pumps are purpose designed for 
motorised operation. Furthermore they have a simple rotating 
action which is far less damaging than the reciprocating action 
of the handpump and the more complex mechanism of the motorised 
version of the handpump. Limited trials by ARD of submersible 
pumps has indicated at least 12 months trouble free operation. 
Trials using submersible and jet pumps have been initiated and 
are being monitored by ARD and NEVWRP. Generally, however, 
purpose built submersible or jet pumps would be expected to be 
more reliable than handpumps regardless of whether or not it is 
motorised. 

Another problem relevant to reliability reported in a number of 
cases is the fact that some wells "run dry" after a period of 
continuous pumping with the motorised pump. This happens when 
the well yield is inadequate or the pump inlet is set too high. 
It highlights the very real problem that most wells have 
relatively low yields in the Northeast and that caution with 
respect to pump capacity is required when contemplating a program 
for the installation of any motorised pumps. A "dry well" can be 
particularily damaging for a submersible pump. 

6 .1. 2 Ease of Use 

Villagers obviously appreciate the convenience and ease of 
operation of the motorised pump. But, again, a submersible or 
jet pump would have these same attributes. The main advantage of 
the motorised handpump would seem to be that in the event of a 
power failure or motor breakdown, a handle can be put back into 
the mechanism and it can be pumped manually. This of course does 
not help in situations where the failure is in the handpump 
itself. 

It should also be noted that the mechanism, although enclosed in 
a cage, is potentially dangerous. First, the electricity cables 
are within reach of children, and wires were seen to be exposed 
in some cases. . Second, the mechanism itself can be reached by 
children, and the turning wheels could easily damage on 
inquisitive child's hand. In one village the autoswitch had been 
removed for fear that children could be injured when the pump cut 
in automatically. 
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Because of the storage tanks associated with the installation of 
the motorised pumps, there are two outlets from which villagers 
can draw water. This reduces waiting time and essentially 
doubles the well'.s ability to provide water to the community. 
This, in fact, was one of the prime reasons for the Project and 
its success in this respect has been limited by the village 
communities ability to manage the system to ensure that tanks are 
keep full (see below, section 6.2). 

I 

6.1.3 Ease of Repair and Maintenance 

Maintenance appears to be a problem, as indicated by the high 
numbers of breakdowns. In addition, at the tanks and on the pump 
itself, in almost all cases, the valves used for drawing water 
were loose and leaking. 

If the idea that villagers were to take responsibility for the 
system had been accepted by the villagers, then it cou~d be 
reasonably assumed. that agency maintenance costs would be 
reduced. It appears, however, tnat villagers have not accepted 
this arrangement. Similarly, it seems that ARD is maintaining 
the pumps and making maintenance visits. Again, compared to 
su.bmersible or jet pumps, this new apparatus does not measure up, 
and adds costs to agency budgets. As the facility is seen to 
"belong" to ARD, technicians from other agencies will not seldom 
assist villagers with repairs. 

There is also a logical contradiction involved in this activity: 
in relation to the maintenance of simpler handpumps, some 
agencies believe that villagers are incapable of carrying out 
even the simplest of above-ground repairs, unless training and 
tools are provided. However, in the case of these far more 
complicated machines, villagers are given no training and no 
tools, and yet are expected to maintain them. 

In terms of the technical problems associated with maintenance 
and repair, it is clear that the handpump is the most simple item 
to maintain. The mechanised handpumps are more complex and 
require more preventative maintenance and frequent repairs. 
Submersibles, if correctly used, should require little 
maintenance and infrequent repairs. When repairs are required 
howev-er, they -are complex requiring a specialist-- tradesman and 
are often expensive. Most components for the submersible pump 
are below ground and this makes repairs more difficult. Jet 
pumps should be at least as reliable as the submersibles but the 
repairs are much simpler as all parts are readily accessible. 
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6.1.4 Costs 

The cost of motorising a handpump (see Appendix I) is some 9,507 
baht and this does not include the cost of the handpump itself 
which is some 4000 baht. 

A large number of different submersible pumps are available 
commercially in Thailand. Typical costs are: 

Flowline (0.5 hp) 
Sile Treviso (0.5 hp) 
Itur (1 hp) 
Onga (0.5 hp) 

made in 
made in 
made in 
made in 

Thailand 
Italy 
USA 
Australia 

4500 baht 
5200 baht 

13500 baht 
10000 baht 

It can be seen then, that a small submersible with a capacity 
similar to the motorised handpump will cost less than half of the 
motorised handpump. It will also be more efficient and thus use 
less electricity. A saving of at least 25 percent could be 
expected. 

As for submersibles, there is a wide range of jet pumps available 
commercially in Thailand• T~pically there are: 

Unbranded 
Pedrollo 
Makita 
Onga 

made 
made 
made 
made 

r 

in 
in 
in 
in 

Thailand 
Italy 
Japan 
Australia 

5000 baht 
4000 baht 

13000 baht 
12000 baht 

Thus prices are similar to submersibles although operating costs 
will be higher - more like those for the motorised handpumps. 

6.2 Tanks 

The tanks and surrounds were well constructed. Generally, any 
residual water was run-off; in some cases, to vegetable gardens. 

It appeared that, in some cases, villages were not using the 
storage capacity of the tank. Rather, they were taking water 
directly from the pump. This largely neutralises one of the 
major benefits of a pump and storage system in being able to 
reduce waiting time and effectively serve greater numbers. A 
question remains as to how useful 3.2 cubic metres of storage is, 
especially for a well that is in demand. Management of stored 
water in a small tank is difficult as a capacity of some 150 
litres per family in storage capacity is required if manage~ent 
is to be effective. This means that the 3.2 cubic metre tank is 
adequate for only 20 households. Given that most wells were used 
by more than 50 families, a 12 cubic metre tank is desirable. 

The cost of the small tanks and surround is about 2800 baht. If 
this is compared to a 12 cubic metre ferrocement tank, at around 
8,000 baht, it can be seen that the latter is more cost effective 
at about 667 baht per cubic metre of storage capacity, compared 
to approximately 875 baht per cubic metre for the smaller tank. 
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6.3 Management 

Whether the problem has emerged from the lack of adequate 
communication between ARD and the participating villages or ·a 
lack of understanding on the part of villagers, it is apparent 
that villagers were generally not completing anything other than 
the most minor of maintenance tasks. 

Because the number of facilities was small, and only nine cases of 
villager and/or water users paying for water were reported (four 
were inoperable), conclusions cannot be easily drawn. It seems, 
however, that villagers in five of these cases were willing to pay 
for the convenience of an electrically pumped supply and storage 
capacity. 

It appears, that there may be a place for intermediate-level 
facilities. It is clear that where these motorised pumps were 
located in a place where there was an existing management 
capability and a fund for payment or subsidization of the 
electricity bill, then the systems seemed to operate reasonably 
well. These existing capabilities are to be found at schools, 
temples and tambon health clinics. If water supply facilities are 
provided to these institutions, however, it must be noted that they 
may no longer be village water supplies. For example, one survey 
has shown that two-thirds of respondents felt that water supplies 
at temples or schools were of no use to the village.* Villageis 
seem reluctant to utilise water from temples, schools, and 
government installations. The NEVWRP survey of the 18 motorised 
pumps showed that of the five located in schools, only one was used 
by all villagers and the school.· Another one was used exclusively 
by the school, and the remainder were used by the school and some 
village households (ranging from 17-34 percent of households). 

It should be cautioned, however, that intermediate-level community
managed facilities have not always been successful. For example, a 
large-scale longitudinal study of delivering water through pipes to 
public standposts showed that villagers were not always willing to 
manage and pay for a communal facility. If, on the other hand, 
that facility provides a convenient private supply, then villagers 
are more willing to take on the responsibility of management and to 
pay for the water they actually use.** 

More analysis of this question, based on a large sample would ·be 
necessary if a definitive statement is required. 

* Nongluk Tunyavanich et. al., Water Supply, Water User 
Behaviour and Attitudes: A Follow-up Study on the ''Provision 
of Safe Drinking Water in Rural Areas of Yasothon Province, 
ReportNo. 96, Thai-Australian NEVWRP, 1989, p. 88. 

** Churchill, op.cit. 
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7.0 CONCLUSIONS 

(i) This report is an assessment of ARD-designed motor drives 
to handpumps and their associated tank storage and water 
delivery systems. 

(ii) Total budget for the proVlSlon of 18 facilities in the 17 
provinces of the Northeast was 234,892 baht, or 13,050 
baht per facility. 

(iii) 

(iv) 

ARD's evaluation indicated that "the villagers who get 
the benefit from this program were pleased with the 
convenience it provides, and wanted to see the facility 
extended to other areas". 

NEVWRP deemed it necessary 
evaluation of the facility and 
an evaluation could provide 
intermediate-level facility. 

to conduct a more formal 
its use. It was felt that 
useful information on an 

(v) It wa3 found that most facilities were located on public 
land and that charges for water were between 1 - 10 baht 
per family per month. 

(vi) Automatic switches were unsuccessful. 

(vii) 

(viii) 

(ix) 

Only four facilities did not have a person responsible 
for maintenance. 

Villagers tended to appreciate the motorised systems for 
their convenience and ease of use. However, breakdowns 
were frequent. 

Other motorised 
submersible pumps 
alternatives to 
reliability. 

pumping 
would 

handpumps, 

systems 
appear to 
especially 

e.g. jet and 
be more likely 
with regard to 

(x) Low well yields appear to be a problem in motorised 
pumping as wells "run dry". 

(xi) Because of problems with reliability, repair, 
and a cumbersome (and perhaps dangerous to 
mechanism, the motorising of handpumps 
recommended. 
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high cost 
children) 
is not 


