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~ Use of PVC components, 1ight weight, and simple design makes the Wavin
ipump easy to fnstall and dimantle for repairs. The only tool needed is a
driver. Technical persons are not needed for this job and can also be

by women. See picture above showing three women dismantiing the pump.

Picture in the left side shows

two caretakers connecting the
pump rods to install back the

pump after replacing the damaged
rammie cord seals. Note that

spectal pipe handling tool and
technical persons are not

required to install these pumps.




20 wavin handpumps installed in 3 villages, were found to be working
inuosly with no breakdowns in the last 8 months of operation. Communities
'e developed faith on the rellability and efficency of these pumps.
 Within few days of installation of each pump, communities started to
> the large continous volume of water discharged for both upward and
vard movement of the handle and the less energy they had to spend to fi1)

Yr bucket. They soon adopted to the new pumping stroke and found it
.nlent and easy to operate.

Light weight and simple design, allows the pump to be dismantled and
-11ed back in less than 30 minutes by two persons. The only tool required
~screw driver. Communities have replaced plunger seals, adjusted cylinder

fston depths by themselves. So far, meantime between the breakdowns fis
1 to be practically zero.



¥ rammie cord seal
were found to be
out. Users felt

Is reduced. They
¢ belleve that the
~.; work without the
* seal. Picture 1in
shows the piston

were found to be
out.

Many of the 20 Wavin handpumps
continued to function and
discharge 500-600 mt11{litres
per stroke , even after the

on the plunger
completly worn
the lowering of

discharge after 6 months of
operation but attributed it to
the peak summer season because of
» Which many dug wells in their

~ village go dry or their discharge

could hardly
pump could sttll
rammie cord

the left side

of one of the 9

handpumps whose rammie cord seals

completely worn

Picture below shows a caretaker fixing a new ramie cord seal on the

on from the bag of spares supplied. Some pump owners used wick of the

‘osene stove as substitute for ramie cord seal supplied.




After 8 months of usage, the
centralisers were the only
component on which visible wear
and tear was observed.
Centralizers from the top most
pump rod and the rod following
tt, were found to be rubbing
agatnst the riser pipes. In
three or four pumps these were
found to loosen off from the
epoxy Joints. Also, the pump
rods, riser pipes were found to
be stalned yellow with the
deposition of iron oxide which
could be cleared with some
efforts (See picture in the left
side).

cture 1n the right side
#s the corroded pump handle.




Introduction

Government of Indonesia choose construction of shallow and deep
well handpump facilities as a major strategy to meet the demands of
water supply in the rural areas. So far, some 450,000 shallow and
76,000 deep well handpumps are estimated to have been constructed since
1969 under the Government's programme in the rural areas.

An evaluation of the National Rural Water Supply and Sanitation
programme in early 19871). indicated that 35% of shallow and 43% deep
well handpumps were not functioning. Poor performance of handpump has
been identified as a major constraint to the provision of clean water
in the rural areas.

The evaluation also indicated that a majority of deep well
handpumps were never repaired once these brokedown because of the lack
of special tools, spareparts and skilled manpower at the village level
needed to repalr and maintain these heavy pumps. These pumps were
indicated to be not so suttable for the village level operation and
maintenance ( VLOM )

Directorate of Water Sanitation, Ministry of Health, in trying
to identify village level operation and maintenance pump choose to
fleld test 20 Wavin 2) direct action plastic handpumps procured under
the GOI-UNICEF co-operation. Field and laboratory tests of WAVIN pumps
under the auspices of World 8ank and United Nations has indicated to be
promising VLOM Pump. Australilan Development Assistance Board
( ADAB ), assisting the Government in the Oistrict of Lombok Barat,
Nusa Tenggara Barat (N.T.8.) Province, field tested 15 Wavin pumps in
1985/1986 and provided inputs to Wavin Overseas for design
madifications. The 20 pumps procured for GOI-UNICEF fleld trial are
the modified improved versions. Wavin overseas and Wavin Indonesia (
Wavin Duta Jaya ) showed interest and participated in the field trial
by training local Government staff, volunteers and caretakers of the

handpump in the installation, operation and maintenance.
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The 20 Wavin pumps were installed in 3 villages in the district of

Purwakarta, West Java Province, The installation of facilities were
completed in December 1987. This report describes the results of
monitoring these 20 handpumps over the pertod January - September 1988.

Objectives :

2.1.

2.2.

General Objectives

The general obJective of the trlal of 20 Wavin positive direct
action plastic handpumps 1s to determine if this type and design

ts suitable for viilage level operation and maintenance and 1s
acceptable by the community.

Specific Objectives

The specific objectives of the trtal are to determine
1) easiness in the installation of the pump.

11) rellability of the pump 1.e. frequency of break downs

111) cost of installation, maintenance and repair

fv) suitability of avalilable manpower at the village level in the
installation, maintenance and repairs.

v) suttability of this pump as a community pump i{.e. coverage,
discharge and usage.

vi) social acceptability of the pump by the community.

Activities undertaken

3.1.

Area selection

Karya Mekar, Cibatu and Cllandak were the three villages
selected In the sub-district of Campaka, district Purwakarta, West
Java Pravince (See fig.l for location map). Ground water in these
villages are known to have higher levels of iron concentrations
resulting in corrosion of metallic parts of the handpumps and
espectally the galvanized iron riser pipes giving the water from
these pumps bad odour and taste. Many communities prefer to use
water from open dug wells to the handpumps, especially for

drinking and rooking purposes.




(District Purwakarta,
West Java Province) .
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3.2.

However, due to large seasonal vartations of the near surface
water table aquifer, many dug wells, even those as deep as 10-12
meters go dry in summer. Several households cluster around the
few handpump faciliities and spend long time waiting to get thetir
chance to collect water. Because of these conditions, it was
decided that for this area, Wavin handpump will be more suitable
as this pump 1s entirely made of PYC amd there will be no
corrosion effects. Also, the shallow confined aquifer occurs at a
depth of 15-20 m. with static water level in summer more than

7 m. These depths are i1deally suited for the Wavin pump as they
are beyond the maximum suction range of shallow well handpump and
at the same time too shallow for the Indla Mark-11 pump to work
efficiently. It was decided that the villages of Cibatu and
Cilandak each will receive 6 handpumps and the village of Karya
Mekar 8. '

Tratning of volunteers and caretakers

The village volunteers training course was for 6 days which
stressed on techniques of communication, information and
motivation along with the technical aspects covering Operation and
Maintenance of handpump facilities. From each village 5
volunteers were trained. 2 of them were handpump volunteers, 2
for construction of latrines and 1 from women group ( PKK ) for
health educational and motivational activities.

Followed by this, a two day training course was organized for
20 handpump caretakers from the three villages, including the
three volunteers trained earlier and the Santtarian from the
Health Centre. The tralnees were taught installation, operation
and maintenance of the Wavin pump by the Engineer from Wavin Duta
Jaya. Two Wavin handpumps were installed during the period of the
training course.




3.3. Community prepation and selection of location of handpumps

3.4.

The community preparation phases started with the village
level meeting ( LKMD ) where the sanitarian and the doctor from
the sub-district Health Centre ( Puskesmas ) briefed the
communities in the three villages about the objectives of the

trial of 20 Wavin handpumps. A consensus was obtalned from the
village leaders for the trtal.

In a second meeting with the communities, the locations of
the handpump facilities were discussed and finalized. User groups
for each handpump facility were identified and they inturn
selected a caretaker who were later trained. Also, during this
meeting, responsibilities of the communities in the operation and
maintenance of handpump facility were discussed. Communities
agreed to participate and provide land for the construction of
handpump facility, manual labour at the time of drilling and
installation of handpumps. A workplan was developed with thetr
consensus. (See fig. 2 for locations of handpump and Annex 1
caretakers trained).

Drilling of handpump wells and pump installation :

The 20 Wavin pumps were installed on boreholes drilled

using small traller mounted rotary rig CTM-5000 and a portable
dri1ling unit called Minuteman. 6 inches diameter boreholes were
drilled with depths ranging from 17 - 29 meters and an average
depth of 23.4 meters. PVC casing pipes of 4 inch diameter were
installed with gravel pack. (See fig. 3 for construction

details). On an average 6 days were spent to complete each
facility of which 4.2 days were spent on drilling of borehole and
1.6 days to caonstruct the apron (platform), clean the surroundings
and install the handpump. (See Annex 2 for detalls)
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FIG.2: MAP SHOWING THE SUB-DISTRICT OF PURWAKARTA

WITH THE LOCATION OF 20 WAVIN HANDPUMPS
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FIG.3: STANDARD WELL DESIGN, SHOWING THE
- INSTALLATION NF WAVIN HANDPUMP
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In case of 4 boreholes, the drilling time was slightly more
than average and was 6 days. 1In these cases, the minuteman

rtg had to be replaced by CTM-5000 to drill through the hard
formations met at depths of 15-20 meters.

Village volunteers earlier trained in drilling methods,

proved very useful. They did most of the drilling jobs under
the supervision of sanitarians. All1 types of manual labour,

1ike shifting the rig and equipment to the drill site,
digging of mud pits, hauling water for dri11ling, sleving of
gravel and sand, construction of platform and drainage were
done by the communities.

The handpumps were installed by the trained volunteers
assisted by the caretakers of that facility. After the
complettion of each handpump faciiity, they were checked by
the sanitarians and tested for performance and accuracy of
fnstallation.

No difftculties were faced during installation of handpumps.
Two persons could install the handpump (with cylinder around
17.5 m. depth) in about 1 hour time ( See Annex 2 for
detalls).

Monitoring

' Monitoring phase was spread over a period of 8 months. 4 types of
forms were used. Form 1 was used to collect data on the location,
construction of borehole, handpump installatton, construction cost and
community participation. This was filled by the sanitarians after the
completion of each facility. Form 2 is the check-1ist for the
sanitarian to ensure that the handpump facility had been properly
constructed before it ts handed over to the user groups. Form-3 1s the
monthly inspection form filled by the village handpump volunteer to

evaluate the functioning status, use and community perception on the



Form 4 covers similar aspects as form 3, but with more technical
detatls. This form was filled monthly by the santitarian.

The data of the 20 handpumps were compiled monthly and tabulated for
analysis (See Annex 2,3,4).

Apart from the routine monthly monitoring by the santitarians and
caretakers, inspection were made by the staff of the Directorate of
Water and Sanitation and UNICEF (WES) to evaluate the wear and tear of
the handpump components and interview the user groups to assess
community acceptance of this new type of pump. Data collected was used
to evaluate

(1) easiness to install the handpump

(11) coverage and usage

(1¥1) breakdown and repairs

(iv) installation, repalr and maintenance cost
(v) community acceptance

Results of trial

5.1. Easiness to install the handpump :

The installation of WAVIN pump is easy, quick and can be done by
village volunteers trained through a few hours of training
course. Special pipe handling tools are not required except a
screw driver. [t takes 2 persons one hour to install the pump.

The pump design 1s simple and it 1s 1ight in weight. Use of PVC
pump rod and riser pipe/cylinder with threaded jJoints with simple
locking mechanism enables to install them quickly and easily
without using tools. Every section of riser pipe can be used as
cylinder.



Because of this, critical adjustments to the pump rod to ensure proper
plunger position 1s not required as 1t does not effect the stroke ‘
Tength and hence the discharge. The cylinder depth can be eastly
adjusted by either disconnecting or connecting a section of the riser
pipe along with the pump rod.

5.2. Coveraqe and Usagqe

The pump discharge 1s more than 1 1itre/stroke which 1s nearly
3-4 times higher compared to many types of deepwell handpumps.

The pump design enables a continuous flow of water as the pump
discharges water both in the upward and downward movement of the
pump rod. It was observed that the users (mostly women) were
pumping on an average 36 strokes per minute with a discharge of 38
Titres/minute ( See Annex 2 for detalls).

The effective average coverage per handpump 1s around 55
persons or 11 households. The lowest coverage of 45 persons was
in Desa Cilandak (pump no.2) and maximum of 61 persons in the
village of Karya Mekar (pump no.17). However, household usage
pattern over the three months of dry period in summer changed when
some dug wells in the area went dry. The estimated average
caverage per handpump increased to more than 20 households.

In the initial phase, by habit, water from most of the
handpumps was not used for drinking and cooking purposes. After
the health educational activities by sanitarian and cadres,

~communities started to use handpump water for drinking and
domestic use. Still, water from of two handpumps (nos. 13 and 14
in desa Karya Mekar) are not used for drinking purpose because of
high content of iron and or kaolin clay present in the aquifer
imparting an unacceptable taste which they are not used too.
Communities started to use pump no. 11 in desa Cibatu after 1t was
shifted to a new location.



5.3.

It s estimated that on an average, the pump usage ts spread
over a perfod of 7 - 8 hours each day of which nearly 5 hours are
in the morning. Water needed for drinking and cooking 1s carried
to the houses by buckets, while people come to the handpump for
bathing, washing clothes and utensils. It is for this reason, the
average period of time each pump is in use 1s relatively higher

when compared to the average of 11 households using 1t.

Breakdown, Repalrs and wear of components :

5.3.1. Breakdown and repairs

During the 8 months of monitoring, no breakdowns have been
reported. The only component replaced in most of the pumps was
the ramile cord seal on the plunger. Communities have used wick
meant for the kerosene stove to replace the ramie cord which is
not avallable at the village level. With this approach of
choosing a less rellable cotton wick to ramie cord, the meantime
between fallures (MBTF) has been reduced practically to zero
hours. It was observed for the 9 handpumps dismantled for detail
checking of each component that caretakers with the asststance of
another person could in 10-15 minutes dismantle the whole pump
with cylinders at depths of around 17 meters. Roughly 1t took
them 20-30 minutes to clean the riser pipes and the pump rods and
change the ramie cord seal. In another 10 minutes they installed
the pump back. It was observed that when the cylinder depth is
around 20 meters (pump no. 10), three persons were needed to 11ft
the riser pipes as they were full of water.

Difficulties were expertenced in opening the pump stand because of
the rusted threads. However, caretakers solved this by using a
wooden/bamboo pole as a lever to unscrew the pump base.



Communities are not so happy with the height of the
spout. Pump installation design need to be changed to
increase the helght of the spout enabling bigger buckets
to be used for the collection of water. Some users have

adjusted spout posktion to near horizontal.

In all pumps, 1t was observed that people are using
ropes to tie the handle bar to the pump body to prevent

It to rise and stay up at ackwardly high heights when
the pump 1s not used.

[t was observed that some caretakers have opened the
pump and made adjustments either to alter the cylinder
and/or pliston position . Some common errors noticed
were in the assembling of components of pump rod and
foot valve. The position of rubber bush and PVC spacer
(pipe ptece) on the pump rod were interchanged and the
position of "0" ring for the foot valve was incorrect.

It was difficult for some of them to decide which of the
two pipes they should use to assemble the foot valve and
place it lower most in the riser pipe assembly.

The manual could not help them to solve these problems
as the diagrammes and instructions for installation are
not clear. The caretakers needed sanitarian guidance on
this to install the pump.



5.3.2.

(1)

(1)

(111)

However, 1s was felt that with an improved manual, the
caretakers will have no difficuity to install and repair
the pump by themselves.

Wear of individual components :

After 8 months of operation (September 1988), 9 handpumps
(no. 5,6,7 from Desa Cilandak; 8 and 10 from Desa Cibatu and
16,18,19 and 20 from Desa Karya Mekar) were completely
dismantled and each component visually inspected for’wear and
tear and effects of corrosion on metallic components. The
following are the observations

Pump stand : The hot dip galvanised layer on almost all the
handpump badly peeled off when they were received for
fnstallation. The pump body had to be painted immediately
after installation. Four handpumps needed repainting of the
spout. The threads -at the base of the pump stand had rusted
and difficulties were experienced in dismantling.

Handle bar and rod : For all handpumps, the handle bar

became smooth with shining surface. But, handle rod showed
signs of corrosion. It become rusty black and in two
handpumps ‘yellowish brown in colour.

Pump rod centralizers and cylinder lining : In alomost all

the pumps opened, one or two pump rod centralizers at the
middle of the rod came off because of poor epoxy joints. The
centralizers espectally on the top most and bottom most pump
rod showed signs of rubbing against the cylinder wall.
However, there was no sign of visible damage or abrastons.
The inner walls of the cylinder and riser pipe were found to
be smooth, except for one pump (no. 15) which showed signs of
abrasions at the top section of cylinder 1ining. The
centralizers seems to be helping in minimising buckiing of
pump rod during 1ts downward movement.



(1v)

(v)

There were no signs of wear or damage to the threads on the
pins and sockets of the pump rods and riser pipes/cylinders.
They could be opened and installed back eastly.

Piston valve and foot valve

Foot (bottom) vaives of all the 9 pumps opened, were found

to be leaking. Sections of the riser pipes above the static
water levels were found to be empty indicating a leaking foot
valve, Also, 1t was reported that water starts to flow after
a few strokes (3 to 5) when the pumps are used after a gap of
few hours. This was clearly observed early in the morning
when pumps are started to be used after a time gap of whole
night. It is suspected that the '0' ring on foot valve is
not so effective.

After placing the foot valve, the threaded pin of the lower
drop pipe cannot be tightened completely into the female
socket of the riser pipe. A gap of two thread still remains.
The "0" ring used for this joint has no function.

There were no signs of wear on the spherical rubber ball
valve of the piston and foot valve. The valve seats were
also Intack.

The shoulders housing the ramie seal on the plunger

had some abrasions on one side though not very significant.
These were noticed in three pumps (no. 5,6 and 18) where the
pistons were placed at 17.5 m depth and in these pumps ramle
cord seals were found fo be completely worn out.

Ramie cord seals

Handpumps continued to function and discharged between
500-600 mi11Y 1itres per stroke with the ramie cord seals
completely worn out.



(vi)

1)

The average discharge of 1 litre remained constant upto the
end of 6th month indicating that by that time the ramie cord
was st111 not worn out to the extent to cause lowering of
discharge,

In the last two months users did find that the discharge was
progressivelly decreasing, but they interpreted this was
because of the peak summer seasons when they normally
experience many dug wells elther go dry or the discharge s
reduced.

With the replacement of ramie cord seal, the discharge

of one 1itre per stroke were again noticed. A bucket of 3
gallons (11.37 litres) could be filled in 11-12 strokes.
Without the ramie cord seal it took 20-25 strokes to fill the
same bucket.

Effect of corrosions : So far, data on chemical analysis
on water samples 1s not available. However, high Fe levels

in formation water are known. Because of this, in all the
handpumps opened, handle rod, the pump body (inside walls)
and the threaded porttons of pump base and the foundation
socket showed signs of corrosions. The pump rods and riser
pipes when pulled out had a disposition of reddish yellow
colour except in pump no. 10 1t was blackish dark brown.

Pump nos. 13 and 14 the Fe content in water is high and
hence people use it for washing and bathing only. People
started to use pump no. 11 after 1t was shifted and
installed on a new source.

Guide bush : The rubber guide bush showed no signs of wear
except that in pumps no. 10, 7 and 20 they were observed to
have become slightly hard probably because of the constant
exposure to sun.



5.5.

5.4 Construction, repair and maintenance cost

5.4.1.

5.4.2.

Cost of handpump facility

The average cost of constructing Wavin medium-depth
handpump faciliity was Rp. 900,878 or US$ 539 of which
Rp.765,878 was spent as cost of handpump, riser pipes,
casing pipes, screen and fittings; Rp.47,250 on local
materials like fuel, cement, sand and gravel, etc;

Rp. 59,200 as labour cost for drilliing and apron
construction and Rp. 28,550 for community preparatton,
monitoring and administration cost (See Annex 5 for
detatls).

With each handpump serving 55 person, the cost per
person for the provision of safe water %s Rp.16,380 or
US$ 9.8. The present cost of construction of shallow
well handpump facility with suction type of facility is
Rp.267,680 or US$ 160 and deepwell handpump 1s Rp.
930,355 or US$ 556.

Repair and maintenance cost

The pump had no break-down in the last 8 months and no
repair cost was involved. The only component changed
once during this period is the ramie cord seal.

Community Acceptance

wavin pumps are very well accepted by the communities for its

large volume of discharge, easiness to pump and its

reliabiiity. However, initially, communities were not so
happy and thought that this new type of Wavin pump stroke 1s

not so convenient and practical compared to the handle and
lever system they were used to.



Reliability of the pump was doubted. They considered Wavin
pump to be fragile (because of the PYC components) and
expected a higher frequency of breakdowns compared to the
heavy metallic pumps. Local Government officials at
sub-district level accepted to install these PVC pumps with
some reluctance for similar reasons mentioned above.

Within few days of installation of each pump, communities

started to 1ike the large continuous volume of water
discharged for both upward and downward movement of the

handle and less energy they had to spend to fi11 thetr
bucket. They soon adapted to the new stroke of the Wavin
pump and found 1t easy to operate and convenient. With no
break downs in 8 months of operation, they think these pumps

are reliable and can be maintained by them.

In the initial period of 1 to 2 months intense heaith
educational activities were undertaken by the sanitartans and
Kaders 1n these villages especially to built user group fatth
in the technology and use the water from these handpumps for
drinking and cooking purposes.

nclusions :

Wavin pump 1s acceptable to the communities as a true village
level operation maintenance pump. Its continous large
discharge on both the downward and upper movement of the pump
handle enables less effort for a constant flow of 35
Titres/minute.

Wavin pump design is simple and its light weight allows

installation of the pump quickly without the use of pipe
14fting tools. Special skilled persons are not required for

installation, repair and maintenance. An improved
installation manual, with a few hours of training to the user

group 1s adequate.



(111)

(1v)

(v)

(v1)

(vit)

(vity)

The pump design is reliable and needed no regular maintenance
during the first etght months of installation. Repairs are
few and can be attended by communities. The meantime between
the breakdowns 1s practically zero with the provision of some
spares.

With all in hole components from plastics, the effects of
corrosion 1s reduced and the pump is ideally suited for areas

with higher 1iron content. However, there 1s a need to
improve the quality of hot dip galvanizing to the pump head

parts.

There 1s a need to study in-depth the causes for the Teaking
foot valve and 1f necessary improve its design.

There is a need to continue monitoring of these pumps for a
period of at least 6 more months to evaluate the effects of
fatigue on pump rods,ujear of pump cylinder and piston.

There is a need to modify apron design recommended by Wavin

or Increase the height of the spout (at least 10 cm.) to
enable use of bigger buckets.

There 1s a need to improve the installation manual with more
clear figures and simple language that can be understood by
the user groups.
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TABLE SHOWING THE CARETAKERS TRAINED FOR

THE MAINTENANCE OF WAYIN FACILITIES

! NO.!

VILLAGE

! TOTAL ! HANDPUMP! CARETAKER ! CARETAKERS ! DATE HANDPUMP !

! ! OF ! NO. ! OF HANDPUMP ! ADORESS ! HANDED TO USER!
! ! HANDPUMP! ! ! ! _GROuPp

1. ! KARYA MEKAR ! 8 ' 20 ! Atu/Sanam ! Cicalung RT 11/III! 2-01-1988
! ! ! 19 ! Mansyur ! Sukasari  RT 08/I1I! 23-12-1987
! ! ! 18 ! E.Kosasih ! Sukasari RT 08/II1! 30-12-1987
! ! ! 17 ! Sarben ! Cikuda RT 07/1I1 ! 21-12-1987
! ! t 16 ! Endang ! Cikuda RT 06/I0 ! 17-12-~1987
! ! ' 15 ! Darhum ! Cikopo RT 01/1 ! 6-01~1988
! ! ! 14 ! Nata ! Cikopo RT 03/1 ! 8-01-1988
! ! !t 13 ! Suhia ! Cikopo RT 03/1 ! 12-01-1988
! ! ! ! ! !

2. ! CIBATU ! é Y12 ! Acing ! Mekarsari RT 05/1I ! 4-01-1988
! ! ' 11 ! Manan ! Krajan RT 03/1 ¢ 9-01-1988
! ! ! 10 ! Ading ! Krajan RT 01/1 ¢ 26-12~1987
! ! ! 9 ! Haer t Krajan RT 02/1 ! 16-01-1988
' ) ! 8 ! Saleh ! Galayah RT 06/1I ' 20-01-~-1988
! ! ! 7 ! Daud ¢ Sukamukti RT 07/III! 22-01-1988
' t ! ! ! '

3. ! CILANDAK ! 6 ! S ! Dahlan ! Margamukti RT 13/1IV ! 13-01-1989
! ! ! 6 'Usdi ! Margamukti RT 09/IV ! 18-01-1988
! ! ! 4 !t Ita S ! Bongas RT 05/I1 ! 23-01-1988
! ! ! 3 ! Hidayat ! Cisantri RT 03/I ! 28-01-1988
! ! ! 2 ! Cawito ! Cisantri RT 03/1 ! 25-01-1988
! ! ! 1 '0dih ¢ Cisantri RT O1/1 ! 27-01-1988



Filu: Havin Annex 2
IGTALLATION DETAILS OF 20 WAVIN PUY® BASED O FORY | o
FILLED BY SANITFRIAN
OISTRICT: PUSYXARIA, SLB DISIRICT : CEMPAA
Monitoring sonth: Januay 1968
Sanjtarian: Caras
! ! . Punp No. ! 0ESA CILAOK H DESA CIBATY 4 DESA KANR 1EKAR ! !
T !
! ! Pl 20 3 425 e 2 8 N9 0 I g2 183 104 N5 e 7 8 19 2 ! RVERNGE !
4
! A ! Borehole details: H ! H ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! H ! ! H
! ! ! ! ! ! ! ! ! ! ! H ! H ! ! H ! H ! ! ! ! H !
1 ! Bate drilling started 2171 1270 1/ NE/L A7) L AL N 0L 2 12 L /12 e 270 1311202002 116712 1112 NN 12 12942 ! 2412 ! !
12 ! Date drilling cosploted 24/1 121 12571 220/1 L)L NIS/L AN9/) IRAE NN 12120 64) 1317120 9L P S/E Y ) NS 1812 122012 121712 12912 ! ' H
13 ! Tota) tiee ddays) taken for drilling ' '3 13 'S5 1S 14 3 14 tq 17 '4 !S5 '4q '3 13 4 '3 teé '3 t 6 ! 4.2 ! !
. ! ! ! ! ¢ ! ! ! ! { ' ! ! ! ! t ¢ ! ! ' 1(84a ! ¢
!4 ! Type of drilling equpaent used & ta MIn Tt At ot T CMouCTH M T N Tt Mt et e avET ! 9 A ' !
H ! ! ! ! ! H ! ! ! H ! H H ! ! ! ! ! ! H ! 'gcm !
H ! ! ! ! H H H ! ! ! H ! ! ! ! H ! H ! ! ! ! 3nrm !
t'S ! Total depth of boretwle (a) 22 28 !9 ' 24 24 1?2 ‘2 'a 17 124 129 24 19 2.5 l1B.S 'S '18.5 !17 123.4 ! !
! 6 ! Diasvter of borehole 1n inches 6 '6 'b6° '6 6 6 16 6 '& 't 16 '6 6 & tb6 '6 1 '6 L 1 ' e L ! !
! 7 ! Casing diaweter Pt 14 14t 4 g tq 14 te g 149 'q9 !t49 '4 4 !4 ' 4 ' 4 HE 14 HE | ! H
'8 ! Casing used (in meters) N2 20 N6 2 200 200 200 12 Y2 U2 t8 M6 200 t200 10 2.5 8.5 M6 8.5 * 8 '115.08 ! !
!9 ! Screwn diaseter tqt 4 4 14 14 lq 14 e t4q 24 '~ 14 tq9 !4 14 14 t 4 ' 4 HR HE L | H ¢
10 ! Lorgth of screen used (in o) t4 03 12 125'4 M4 '6 Y2 4 4 t- 'q9 '3 3 !tan:'sl '8 ' 4 ten 2 ! 4.18 H !
H H ! H ! ! ! ! ! ! ! ' ' ! H ! ! ! ! ! ! H ¢ ! !
ot :
!B ! Handpump Installation: ! L ! ¢ Yo I T R ! ! ! ! ' ! !
t o ! ! v ! ! ] ! DR toor [ ! ! ! ! ! ! ! !
11 ! Tise takon for installationof pup 13 3 13 12 12 !2 ¢3 12 125125 '2 125!25:20!1.5¢25 120 125 '3 135 286 ! !
¢ (tors) ! ! ! ! ! ! ! ! ! ' | ! ! ! ! ! ! ! ! ! ! ! ¢
12 ! Static uater level Lin o) '!'§ 15 17 '8 !'6 'S 'S 05 te 14 1S 17 7 '6 4 !5 'S 16 !5 t4 1S54 !
13 ! Dupth pusp cylinder installed 2.5 12,5 1972.5 12,5 12,5 2.5 112.5 10 20 2.5 12.5 17.5 N7.S 12,5 1125 2.5 2.5 7.5 M5 0 458 ¢ ]
114 ! Duality of water X 'C tC o€ tC tC tC MC 'L oL g otM € YNOMNCHC 'C 'Co € CorC ! !
115 ! No. of strokes per sinute ' M40 130 1490 0 !0 36 ') D D 1300 f30 34 129 41 f39 130 136 % i34 %0 !
16 ! Discharge por aimute (liters/sinte) 141 '@ 12 41 2 'R D 41 @ 140 29 '3 135 N8 L f40.5 % S 3 ! !38 ! !
N7 ! Discharge por stroke in liters ! 1L03! 105! 1.07¢ 1.03! 1.0S! 105! 1.01Y 103 105 ).03 ¢ 0.75! 120 103! 0.79! 1.00¢ 1.04 ¢ 1,201 1.25 ! 1.0.6! 109! LGS ! !
N ! ! ! ! ! ! ! ! : ! ! ! ! ! ¢ ! ! ! ! ! ! ! !
t—t !
' L ! Construction Cost: ! ! ! ! ! ! ! ! ! ] ! ! ! d ! ! ! ! ! ! ! : !
¢ ! ! ! ¢ ! ot ! Yoo v v ! ! ! ! ! ! ! !
118 ! Matorial & fuol cost (in thaoand Rp) !48.5 !43.3 !43.3 !50.8 !50.9 !44.3 !38.0 !46.5 '41.7 '65.0 '44.8 '49-3 !42.8 '43.3 !45.0 {47.0 '44.0 !52.9 4.4 !SS5 142.12 ¢ H
119 ! Labour cost for drilling (Rp. Uowsand)!€R.0 '42.0 '42.0 '52.5 '52.5 !4€.0 '42.0 !56.0 'S6.0 '73.5 '42.0 '70.0 !S6.0 !56.0 !31.5 '€.0 !31.5 !:63.0 !31.5 63.0 9.3 ' H
{2 ! Labour cost for puap instellation L0 $11.0 1110 $40.0 111.0 110 111.0 $12.0 $10.0 #10.0 $10.0 '10.0 }3.0 11,02 2.0t 7.0 7.0 ! 7.0 !7.0 %0.0 ! 9.8 : !
121 ! Total cost of installing facility 2101.5!9.3 196.3 '118.8!114.4:97.3 91.0 !113.5'100.7:148.5 197.8 '129.3!114.8!110.3!83.5 !9%6.0 !R.5 !1122.9 7.9 !128.5 !106.32 ! ¢
18+ 199 20 L e O ! ¢ L ! ! ! !
[ pu— ] !
% N - Ninutosan rig B - Clear

(Nt - CTh 5000 rig

R - Billay/not clear



‘:Pu-o ;I\-p ;Pu-o ;Pu-o

l

- et = A A ——— = e e o e e s o

‘ L | o S R

;Pmp.;i’w ‘Pusp Pusp iPu—p ‘Pusp Pusp ;Pmp Puap Pump 'Pump ;?u.p ;Pu-p ;P\np ;P-w
1] (]

te.

Has the pump broken down dring the

Explanation (2N T A S B ) 3 6 ¢ 7 ' % ' 9 10 1 82 Y1 M I4 IS Y16 Y47 ' 'Y

' -— o e e e et e R i D B e L R L
‘1. HAOPUIP STATUS ' ¢ t ! ! . ¢ t ' : ' ' : ' ! ¢ ! : : !
t— toe— B ey T B R B Y Ty JUE Y T
1. Is the handpuep working? I T S T e T T T L L L T T T T N Y SO T T A A A S T T A S

! Yes -1 No -2 ! ! ' ! * ! ! ¢ ¢ ¢ ! ' ! ! ¢ ! ¢ ¢ ' .

§ e e = ——— ——— v n —— - —— — ————— e
12. If yes, Mo is the discherge? L T L L N TN T S TR U A S TR SO Y TNNCTNNY S Y SN ST S N NN S Y T N SR W

¢t Large -1 Enowgh -2 Hot enougn -3 ! ! H { H ¢ H ' ' ' H ' ' ¢ H ' ' ¢ ' H

] —— e e e e et e e = e s e a0 —— e e e
! - Mater quality O S T R O T T T R S I I D 2 T T T T R B T N N T T S BN I B

' Clea—1 Seelly-2 Salty-3 ' ' ' ' . ' ' ' ' ' ' . ' ' ' ' ' . . '

H Muoady coloured=4 Clesr with fire sand-d ! ! H ! ! 4 ¢ ¢ H 4 ¢ ' ! ! ! ¢ ! ¢ ! 4

[] -—— - — —— - —— — - ——————— = - - ——— — -—— e — . —————
t3. 1f not functioning, since vhen? L T T e e R T T T T e e S R R B T I S B S |

H Oite/aonthvVye ' ' ' ] ] ' . . ' . ' ' » ' ' ' . . . ]

§ e e i e . e e e, S . i . . . S A . . 2 1 o S e B 5 o o 2 e £ S e P e et . 2 2 2 . B = —————em e -
! - Has It been reported: Yes -1 Mo -2 [ I R T T T T T e S S e o S R R T R
1] - — -—— - ————— - — -
! = If yes, to whom? ’ H ] ] ' ] ] ’ . . . ’ . ] ' ] ] . . .

¢ Volunteer -1 Sanitarisn -2 ! H ! ' ' ' [ ] . [ s ) ] 1} . s ' ' ' '

1]

3

)

[]

]

)

last reporting period? Yes -1 Mo -2 !
= Has it Dewn repaired: Yes -1 HNo -2 H
*3. Condition of handpusp ? '
Still good -4 Spoiled -2 !
- Handle: Sti)l good -1 Spoiled -2 '
~ 6uide bush: 6till good -1 Spoiled -2 4
- Puep body: Still good -I Spoiled -2 L T T O D A T S S A R T D T T R T R D R T A R T
~ Puap baese socket: §till good-] Seotled~2 ! 1 ! 1 ! § ¢ 1 ' gt 10 bt LY Lt Y Yy
- Spast: Still good ~'1 Spoiled -2 L R R 2 T A D 2 T R R S T R A T T T R
- Screw: Still good -] Spasled -2 LI A R R A S R R T S S S S T SR 2 D S U S A S B N Y B
'111. EFFICIOCY OF HROPU® H H H ! H H H ! 4 H H H H H ¢
' - ——
‘. Essiness for operation: Very gooo~) Gooo-2 ! 2 ! 2 ¢ 2 ¢ 2 * 2 ‘' 2 ' 2 ¢ 2 ¢+ 2 ' 2 ¢+ 2t 2 ¢ 2 ¢ 2 ¢+ 2 ' 2 ¢
¢ Aliright-3 Hot 30 exmy4 Oifficuit-$ ¢ ¢ ¢ ¢ H 4 H H H ¢ H ' H ¢ H H H
2. Easirness o smaintain: Very good-1 6Gooa—-2 t e e 2 2 2 2 et ey 2 v 2 ¢t 2 Y2 2 v 2 ¢+ 2 ' 2!
Allright-3 Mot 50 easy-4 Difficuit-3 ' ' ' ' ' : ' : . . . . . . ' .
3. Easiness to repair: Very good-l  600gd-2 LI T Y R S A D LI D R A L S A A 2
Allright-3 Mot so eamy~4 Difficult-3 H H H H H H ¢ H 4 4 ! H 4 H H *
4. Social acceptance: Very good-§ 6ooa-2 ¢+ 3 ¢ 3 ¢ 3 * 3+ 3 ¢+ 3+ 3O I OY I o2 o2 3 ¢+ 2 ¢+ 2 ' 2 2 !
Allright-3 Hot so easmy4 Difficult-3 ' ! ! ! ' . . : ! . ' ' : : ‘ : !
3. Usege guidance: Very good-i Good-2 ¢ 2 2222 222322 e
Aliright-3 Mot 30 easy~¢4 Difficult-3 ' ' [} i [} [} ] . ' . . ' ] ] ] . .
6. Goreral efficiency of harupuap: Very good-1 ! H ' ¢ 2+t 2 + 2 ' 2 r 2 v o2 vo2 v 22 vo2 2 ! 2 ¢+ 2 V2 v 2 ¢t o
S00d-2 AlIright~3 Hot so easy—¢ DifFficule-3 ¢ H H H H H ¢ H [} [} . ’ ’ . s . .
IV. USRGE OF HANOPUMP ' P ! ' ¢ ! ' ! C ! ' : : ¢ ! t ! ;

1. No. Of Ppersons UsSing the pumep: ......prople ! €44 ¢ 37 ¢ 27 : 34 30 ! 47 ' 49 31 3¢ 34 40 '"30 ¢ 30 ! 41 ! 40 ! 45 ¢TI !4l ! 49 ! &2
2. Randpump water (s used for: Orinking -} t$ ¢ 8 ¢ 3+ 3 ! 3 3 3 Y3 s 3 12,3 1,2 12,3 2,34 3 ¢ 8 ¢t 3 3 ' I ! 3
Mashing~2 Bathing-3 Cooking-4 All purpose-3 ! ' ¢ H ¢ ! ! ' ' ' ¢ ¢ e ¢ ¢ ! t !

). I3 there community participation for opere- ¢ | ¢ 1 ¢ & ¢ 8 * 4 ¢ L ' 3 ' 1ot oot Yttt oyt ottty
tion & asintenance? Yes-1 HNo-2 ' ' ' ' ' ! ' t ! ¢ ¢ ¢ ! ! ! ¢
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wo imi w | e eu el o e R, 0

slanl 1 ! Co T 1 U 9 010 t15 212 183 ' 44 145 46 47 18 ' 49 ¢ 2.
! -— H e———t Vot —te———t --—~--—--'-—-f—-———-——e-—--:—-—-—z--—--f-—--s-—
5. HAOPUP STATUS : v t ¢ ' ' ' ! ¢ . ¢ ' ! ! ' e
! [ I B B B I B et L CEEE BN PR I
31. Is the handDump working? Yes -1 Mo -2 ¢ 0 ! 3 ! 8 2 1t oo 0ot Lty
N - v :
. t, Since when [ B N N - - - b - 1« - - - - - - - - -
;2 1f nat, . T date/aonth/year ! ¢ ! ! 4 H ! ! ! [ ! ! ¢ ! ¢ ! . —_t_-
; - Mas it been reportedl Yes ~| Mo -2 t 20 2t 2t 2 Y2 2oy 2ot 2 Y22 Yyt 2222
! - Heve attewols Deen ande to repatr 17 !~ ¢ = o b o 8 o b Ly a8 et o=t = g Lt e ey .o - s .
! Yes -1 Mo -2 : : ! ' ¢ ' ' : ! ' : : ‘ : ' : : ' : ,
N —— ° . —
' = Whorepair 1t? L T T e T T T R N T S R T T TN T Y TR S
' Seniterian -1 Carwbaker -2 ' ' H ' ' ! : ' ' : ' : ' : H ¢ ' H H .
. -— - -
3. Handpumo Can be used: Continuousiy-1 L R S R T T R T D T T B [ T I T DR I O
! Only in the aorming as water is less-2 ! ' ! ' ' ' ¢ ! ! ' ' ' ' ' ' ! ' [ ' .
' O e * . e
te, Hater quality: Clear— mugay-2 s..uy-i' O R L R T T A N T I I T S S S SRV RN SIS SN I 3 RS S S T S R TP
Salty-¢ Cled with PVC gebris-9 ! ' ! ! ' ! ' ! H ' t ! ' H ' ' t t
[]
13. Mater discherge @ ......litres/sinute $41 1 42 132 ' 41 142 42 140 ' 41 ' 42 ' 41 29 136 33 ! 30 ! 40 ! 40,5 3,6 45
6. Hos the pump been rpaired since the t2 0 2 Y 2t 2 20 2t 2 2 2 2 2 2t 2y 2 22 22
! Jast reporting period? Yes-1 Ho-2 ' s ' ' H H H ' ' H ! ' ' ' ' ' s s ' :
3 ——— ———
t7. Condition of the pump body: B T T T T L T T S T T S T SO S S U SO Y AT WO ST SN ST TN S SN SN WA W TS ST NS ST SN
[) ——— - —— ——— - —
! = Mandle: 600d -1 Dasaged -2 L T L e T T T S R TN S T R TN SN SN NI NS SRS SN BN
[} - o — S —— ———— —— e -——
! - 6uide bush: 600d -1  Daasged -2 ' H : ! ' : ' ' ' ' ' ' ' ' ' ' ! H ! :
. — t— ——— e e — o ————
! - Puep body : B800d ~t  Dssaged -2 R T U D D I | O T N T R N S B BN RN B SRR
3 — —— — —
.t = Puap base sOCKet; 800d -1 Dasaged -2 ' & ! 1 ¢ f ' p ¢t 3 3 LS R T N S S TN O U Y N SO S T TN T S
3 - —
! - Spout: Bood =1 Dsasged -2 O A T 2 D D T 2 T T D T RN S N T NN AT S NN BN TSN SNNC TN SNCRNS NN BN SR SN
H e . [ S
!~ Bolt & muts : 6ood -3 Dasaged -2 I T T T T T R R T T 2 2 T T N N NN SENETRN S T S TR
(1 - — - - — -—
!~ Puap founcation Cr (S N T A T T N (RSN SR S S T NN S S R DI R R
. e
1. Is the arainage In working condition? [N T T O T T T T T T R T I R I T T T S SRR
¢ VYes -1 Ho -2 H H H ¢ 4 H ¢ ¢ H H ! ! ! H H ot
I —— —————— ——— ——— - e - ———— -
19. 1f no, since when? Dste/eonth/yesr I L e e R R e B R R T T B T T I B N S T A O
[ - —— - ———— -
H = Is there aw seurce of pollution [ S T R S 2 T S - S D -2 B SN A A D A D 2 D R R S
' vithin 13 a? Yes ~1 o -2 ' ' : ' ' : . ' . ! ' ' ' ' . ' s : [
H SRR [ SR S
t < If yes, in what fore? Latrines-| T R A T S T B - B R R R R R A T
Kaste vater pond-2 other—3 ' ' ' ! ' H H H ¢ ¢ H ! ' H t ! H ! ! i
R
! 10. Condition of apron? 600d~I Cracked-2 ¢ § ¢ 1 ¢ ¢ ¢ ¢ * 1 ¥} ' g ot oot oottt ot 2 oY oot o3ty o2t
: -— —_— i
'11.USAGE H H ¢ H : H H ' H ' ' ' ! ' ' : ' '

—————g e~

1. No. of faeilies using it: ....pecple PI2/470 127451117461 127561 11/49° 117311107382 10/60¢ 1 1/55: 1131 111/20111/52! 8/45! mus'nas'nwo-wms 1176141049012 "
2. EconoeiC condition of usersi T 2 1 2 1.2 ¢+ 2 ¢t 2 ' 2t 2t 2t 2 a2t 2ar2ary2ztatyr2y;o.
' High=1 Enough-2 Low-) ! ! ' ' H H ! ' H H H ! H ! ! : t * H ¢
] -——
3. 15 there awy organizstional set up for ! 1 2 3 r 3 R L) Yttty
! repatr T Yes -1 Mo -2 ! H ' ' ! ' H ! ! ! ¢ ! ! ' ' ¢
]
4. Educations) badground of caretaker? ' 20t 4 et & Y22 2t 2 2 232 420y 2
Y puta hruf-l Prieary School-2 ! i ! H ¢ ! ! ! ' ' ! ! ! ! ! !
! ORI -3 SLTA 4 ! ' ' ' ! s ' H ! ' H { ! ' ! '
'S. Usage of water 3 Orinking=t Cooking-2 ¢ 3 ¢ 3 ¢ g ¢t 3 ¢ S ! 5 ¢ S5 1 3 ¢ 3 ¢+ 3 ! 3 ¢tS3 134234 33 ¢ 3 3¢ * t 3
! bathing-3 mmng-q all purpose—3 ! ¢ ¢ ! { ! ' ! ! ' H t ' ¢ H s 1 s H '
! "l
i6. Manver of user : Gentle -1 Rough-2 R I A S A R R A N
[}
* 1. MINTECE t [ ' ! ¢ ' 1 t ' ! ? ! ! ! t ! ! H H
'l. Gosiness tooperate: Very easy-l Easy-2 ! 2 ¢ 2 ¢+ 2 ¢+ 2 ' 2 %' 2 t 2t 2+t 2+t e r@reararer2aratrtera2; ] ' 2
Hard =3 Very hard —4 ! ! ' ! ! ! ? ? ! H H s s s ' ' ' LI |
Q
? Easiness to repair: Very easy=1 Easy=2 ! 2 ¢+ 2 ¢ 2 ¢t 2 ! 2! 2 2ot 2t 2t 2 't 2zt2 22222 2t gt 2
. . . 3 . . . 0 . [ . . ) [] ] 0 . .

! Hard -3 Very hard —4
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Average of Cost of Constructton of handpump
facil1ty with Wavin pump

- - Gt TR A% W W D D D P D Eh ) D D A D W S P A W b e W WS

Borehole and platform design :

(a)

(b)

Cost
(a)

Borehole

(1) Average depth of completed borehole : 23.4 m

(1Y) Borehole diameter : 6"

(111) Casing and screen diameter (PVC) : 4" (screen fabricated
locally from the 4" casing).

(lv) Average length of 4" casing used : 24 m.

(v) Average depth of cylinder : 15.4 m,

(vY) Average length of PYC riser pipe used : 15.4 m.

(vil) Type of ring used : Tratler mounted portable rotary rig
(CTM - 5000) and portable dril1ling unit type minuteman.

Apron
(1) Dimension of apron : 4 mx 4 mand 10 cm. thick.
(11) Dratnage length o 3m,

of construction of handpump facility :
Cost of Wavin pump with accessories

(1) Wavin pump c/w materials for installation upto
11.6 m depth @ Rp.509,173 :Rp.509,173

(11) Cost of additional 4 m. of materials :Rp. 72,739
@Rp.18,185/m.

(111) 24 meters of 4" up class PVC casing :Rp.170,646
@Rp.7,110/m.

(1v) PVC reducer 4" x 3" @ Rp.3,950 :Rp. 3,950

(v) PVC reducer 4" x 1 1/4" @ Rp.1,740 :Rp. 1,740

(vi1) Well screen 1 1/4" dia, 2.5 meters :Rp. 7,630
@Rp. 7,630

Sub-total :Rp.765,878 (US$457.80)
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*

(b)

(¢)

(d)

Annex 5
Page 2

Local material and fuel cost for constructing borehole with apron :

(1) Fuel and ol :Rp. 15,500
(11) Cement 3 bags :Rp. 12,500
(11%) Gravel 1/2 m3 :Rp. 7,000
(1v) Sand 1m3 :Rp. 6,000
(v) Bricks 250 ea. ‘ :Rp. 6,250

Sub-total :Rp. 47,250 (US$28.20)

Labour cost

(1) Or11ling borehole :Rp. 49,350
(11) Apron construction and pump :Rp. 9,850
installation
Sub-total :Rp. 59,200 (US$35.4)
Cost for location selection, community :Rp. 28,550 (US$17.1)
preparation and monitoring
Total Cost " :Rp.900,878 - US$538.5

*
rounded to US$539

-y o - - - - — - - - - D e > - -

Exchange rate : 1 US$ = Rp.1,673 (September 1988)

pe,



