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1. INTRODUCTION

The general mass in rural areas, all over the world, mainly depend
on handpumps for their safe drinking water. A handpump is any
simple water lifting device, powered by human energy and is used in
rural village drinking water supplies.

Various types of handpumps are used in different low water table
areas of Bangladesh. These are:

MR. 6 SUCTION PUMPS
DEEPSET TARA PUMPS
DEEPSET MOON PUMPS
DEEPSET BAHGLA PUMPS
TREADLE PUMPS (NORMAL AND DEEPSET)
LOCALLY PRODUCED IMPROVISED DEEPSET PUMPS

Except for serial no. 1, which is a shallow tubewell suction pump,
all other pumps are deepset pumps. This Nr.6 handpump is widely
used all over the country. Even in most, of the low water table
(LWT) areas of Bangladesh, in rainy season the ground water table
rises and the Nr.6 pumps (shallow tubewells) perform well for about
10 months in a year. Only for 2 to 3 months in a year, during the
draught period, these Nr.6 handpumps become ineffective due to
lowering of ground Water Table (WT) below the capacity of suction
pump.

In certain parts of "Barendra Area1 in Rajshahi division, in the
northern Bengal, sinking tubewell for drinking water is v^ry
difficult. The areas include the entire area of Sapahar, Patnitola,
and Porsha thanas and certain parts of Neamatpur and Manda thanas
of Naogaon district, Gomastapur and Nachol thanas of Nawabganj
district, Tanore and Godagari thanas of Rajshahi district. Only
source of drinking water in these areas are open dug-wells or
ring-wells. Some of these are excavated and provided for the local
people free of cost by CARITAS-Bangladesh, a local NGO. In dry
season the water level falls very low and it becomes extremely
difficult for the villagers to collect drinking water manually from
these open wells .
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2. KR. 6 SUCTION PUMP

This is most commonly used handpump in Bangladesh and is available
all over the country.

Total Head capacity of suction pump is 25 ft.
Total Head, Ht = Hs -t- Hd + z ____,."
where Hs is Suction Head -f~~ -,-.

Hd is Delivery Head x
z is the frictional, bend and other losses

This type of suction pump is capable of lifting water from a depth
of 22 ft. below ground level. This means in the areas where the \.'T
is above 22 ft. and until the WT falls lower than 22 ft. in LWT
areas, Nr.6 handpumps work well and effectively.

Nr_._6 Handpump (at 22 _ft.
: 3.08 Kcal/min
: .17.07 Lit/min

liftina headP.aJLameters for_
Energy :
Discharge :
Ef f iciency: _x

Cost, of a normal Nr.6 pump, with 1.5" dia. PVC pipe (approx. 100
ft.), Cast Iron (CI) pump head, including drilling/ installation
and platform construction varies from Tk. 2,500 to 4,000.

3. TARA PUMPS

The growth of minor irrigation, particularly after 1980s caused
large abstraction of ground water for irrigation.This lowered the
ground water table in many areas rendering many tubewe]Is fitted
with suction mod handpumps inoperable, particularly in dry months.
To sustain continued water-supply to the rural people necessity of
a deepset pump (Tara) was felt. Tara pump was initiated at Mirpur
Agricultural Works and Training School (MAWTS) in 1982 and was
commercialized by UNICEF in 1986. This deepset direct action --/as
designed to extract water form a deeper depth of upto 50 ft.

Parameters for Tara^pump at 50. ft. head:
Handle force required 31 Kg-f (for down-stroke)

35 Kg-f (for up-stroke)
Input 97 watt (1 HP = 0.746 KW)
Efficiency 58%

There are different versions of Tara pump.
These are:

Tara
Mini Tara (conversion of existing 1.5" dia. suction pumps)
Tara-II (improved version of standard tara pumps)
Super Tara(improved version of standard tara pumps)
Tara-dev (improved version of standard tara pumps)



Recent studies have classified different spares of Tara Pumps in
the following 3 categories:

i) Fast wearing spares:
Leather Cup-seal
Piston flap-valve
Rubber "0' ring
Foot valve, Flap Valve

ii) Medium wearing spares:
Wing check nut
Top connector
Piston plate
Follower plate
Washer
Bottom connector
Handle retainer
Top guide bush

ii) Slow wearing spares:
Other than those mentioned in 2 categories above

Total (lead capacity of different Tara pumps are as follows:
MINI TARA PUMPS Total Head capacity is 50 ft.
SUPER TARA PUMPS Total Head capacity is designed for 80 ft.
TARA-DEV PUMPS Total Head capacity is 100 ft.- 150 ft.

Cost of a standard Tara pump with 2" da. PVC pipes (Approx. 200
ft.), 1. 5" pump-rod, all pump accessories, stoel pump-head,
including drilling/ installation and platform construction is
around Tk. 13,000 to 15,000.

A sketch of the Standard Tara Pump is enclosed as Annexure-I.

4. MOON PUMP

"Moon purnp' is designed for extracting ground water in LWT area. It
is a deepset pump similar to Tara pump. In this handpump, 3" dia.
PVC cylinder is used for boring well. A piston rod of 0.5" dia.
steel is used (instead of 1.5" dia. pump rod as used in Tara
pumps), for placement of foot valve at the bottom end of the 3"
dia. PVC cylinder. Beyond that level 1.5'' dia. PVC pipes are
lowered and filter and sand trap is placed there.

The Dutch government assisted "18 District Towns Watersupply,
Drainage and Sanitation Project" (18 DTP), being executed by DPHE,
has installed many "Moon pumps' in several districts, including in
Naogaon and Manikgan^



The estimated cost of a moon pump with 3" and 1.5" dia. PVC pipes
(200 ft.), pumphead assembly of standard Nr. 6 pump, and other
accessories, including boring/ installation of pipes and pump and
construction of platform is Tk. 12,000. This amount is very near to
the estimated cost of a Tara pump.

A sketch of the Moon Pump along with the estimated cost, prepared
by the project office, is enclosed as Annexure-II.

(More details about this "Moon Pump' is to be gathered from
the Project Director, DPHE 18-DTP office in Dhaka and field
visits in some of the 18 district towns of the project.)

5. BANGLA PUMP

"Bangla Pump' is also a deepset pump designed for LWT areas. It is
similar to the Moon Pump to certain extent and uses the same Nr.6
handpump head for lever action, instead of direct action pump as
used in Tara pumps. There are some design changes, which is given
in the sketch enclosed with this report.

The %Bangla Pump1 is developed by one Mechanical Engineer Mr M
Maqbul Hossain, with his associates, in 1991. It is understood that
5 Bangla pumps have been installed in Savar/ Gazipur area and are
functioning.

A performance evaluation of Bangla pump was done by its developer
on 5 Bangla pumps installed in 5 public places for about 2 years,
from May 1993 to April 1995. But no external independent evaluation
is available.

The Grameen Trust has supported Mr M M Hossain financially for
further development and improvement of this Bangla Pump. Mr Hossain
has made a presentation of his subject in Grameen Trust in April
1995. Bangladesh University of Engineering and Technology (BUET)
has been entrusted by the Grameen Trust to conduct a endurance test
of the pump. The result of this test is still awaited.

The Grameen Trust intends to order 100 Bangla pumps from Mr Hossain
for Grameen Bank group members, which will also serve as field
testing of the pump. However, this order has also not yet been
finalized.

It is understood that a Bangla Pump with all its fittings will cost
around Tk 6,000 to 7,000 only. However no detailed estimate could
be obtained.

A sketch of the Bangla Pump, as prepared by the developer
Mr.Hossain, is enclosed as Annexure-111 .
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(Further details about this "Bangla Pump' is to be gathered
from the Grameen Trust, Dhaka and from the developer of the
pump Mr M M Hossain in Mirpur, Dhaka, and also from field
visits of some installed projects in Savar/ Gazipur area. The
BUET may also be contacted for information on endurance
tests.)

6. TREADLE PUMPS

Treadle Pumps are developed in Bangladesh in 1979, mainly for
manual irrigation purposes in shallow WT areas. The twin cylinder
pumphead with a bamboo or PVC tubewell was introduced by an
international NGO, the Rangpur Dinajpur Rural Services (RDRS). This
was commercialized by another NGO, the International Development
Enterprise (IDE). This is a very cheap and effective manual pump
and is very easily operatable by simply treading with two feet
only. This technology has been exported from Bangladesh to
neighboring countries like Vietnam by IDE.

Parameters for Treadle pump (at 22 ft. lifting head):
Energy : 3.23 Kcal/min
Discharge : 33.60 Lit/min
Efficiency: 16.00%

Although the Treadle pump is basically designed for agricultural
purpose, the water from this pump is also used for drinking purpose
in many places.

6.1 Deepset Treadle Pumps

With lowering of ground water table in many areas of Bangladesh,
there had been high demand for deepset treadle pumps. IDE has taken
steps so that the Treadle pumps may be used in LWT areas. In 1992
IDE has produced a deepset Treadle pump for use in LWT areas and
they have been carrying out R&D activities in this regard.

At present there are 7 deepset treadle pumps in operation in low
water table areas in Savar and Joydevpur area. But with increased
depth, the energy requirement for operation has increased and the
discharge has reduced. At present the operating deepset treadle
pumps are operated by hired labour or by motor pumps.

The R&D work is still going on for achieving an acceptable
solution. Bullock-driven pumps are also in the R&D programme of
IDE, on which work is going on. IDE has an R&D field of their own
in Belabo thana in Narsingdi district, about 70 KM away from Dhaka.
In their R&D field, IDE has demonstration pumps. Deepset treadle
pumps are in operation there, as the water table in the area is 35
ft. below the ground level.
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IDE is using private mechanical workshops for catering the need of
their R&D works, such as making of special threads, shafts etc.

A simple sketch of the Treadle Pump is enclosed as Annexure-IV.
(Further details about this ^Treadle Pump' is to be collected
from the IDE office in Dhaka and also 'from field visits uf
some installed projects in Savar/ Gazipur area and in their
R&D field in Narsingdi district.)

7. IMPROVISED LOCALLY PRODUCED DEKPSET PUMPS

Local tubewell mechanics or mistries, in collaboration v/ith local
private workshops/ manufacturers, have installed many deepset
handpumps in many parts of the LWT areas of the country. These sets
are relatively much cheaper and are functioning to some extent.

During our field visit in Manda bazaar in Naogaon district, we have
met mistries who claims that their installed improvised deepset
hand pumps, which costed the owner only Tk. 6,000, are functioning
well for last 3 years. We found more than 18 local private shops
who are selling spare for deepset handpumps and arranging for
installation and repair/ maintenance of the same through local
mistries. The local DPHE Sub-Asst. Engineer accompanied us in the
visit to local private shops.

During our field trip in Natore district town in November 1995, we
met several private shop owners who sell Tara spares and spares of
locally produced installed deepset handpumps. They also arrange for
installation of such pumps. We also met one private entrepreneur,
who is producing improvised deepset hand pumps at his workshop near
Natore town. He informed us that a pump for a depth of 200 ft.
costs about Tk. 4,000 only.

We also inspected one installed an improvised deepset hand pumps at
a residence in Natore town, which is functioning well for last one
year. This meeting was organized by courtesy of Natore IDE office.
No reliable monitoring or performance evaluation of such pumps are
available. As such more information on these pumps should be
collected and a systematic performance and endurance tests as well
as acceptability of pumps should be carried out.

(For obtaining more details about these ^Deepset Pumps', the
manufacturers in concerned towns should be contacted and more
information should be gathered from the installer mistries and
the users. Also field visits must be carried out at installed
sites in different LWT districts.
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8. ALTERNATE POSSIBILITIES OF DRINKING WATER IN LWT AREAS

The users of Water and Sanitation facilities should be treated as
customers and not as beneficiaries. A customer should have the
option to choose from available range of products/ services.
Therefore further alternate technological options should be
searched for the LWT areas of Bangladesh, specially for the dry
season.

Action research may be initiated for the following two and other
possibilities for the purpose.

8.1 Use of Irrigation Pump Water

Specially during the dry season, the mechanized deep tubewells
operate for irrigation of agricultural fields. Possibilities should
be studied to use a small fraction of this water to use for
drinking and other domestic purpose by the rural population.

Some infrastructural facilities to bring this water to the village
cluster and storage of the same require some investment cost. The
distribution and maintenance may be managed by community
participation.

8.1 Use of Bucket Pump and Water Chain Pump in Ring Wells

In Barendra Area many open Ring wells are available which are
provided by some NGOs. These open wells are susceptible to
contamination. Also during dry season the WT goes further down ant
it becomes more difficult to lift water manually.

The Bucket Pumps and Chain Pumps are normally designed for shallow
depth wells. However, R&D may be carried out to make these suitable
for existing open wells and newly dug open ring wells. The wheels
of such Bucket Pumps and Chain Pumps may be redesigned for driving
by bulls or other animals.

In such cases also, the distribution and maintenance of water
systems should be managed by community participation.

(For detailing of these options more information should be
gathered and study by experts will be required.)

9. COST COMPARISON

For arriving at reliable cost comparison of different options,
detail study of different design options and collection of more
detail information regrading various parameters is necessary.
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The information required are:
- Design of Pump/ accessories
- Materials used
- Dimensions of pipes and other materials
- Types and quality of materials used
- Water Table of installation area
- Depth of boring/ drilling
- Soil types and condition
- Method of drilling/ installation

and many other factors.

However, for information only, a very rough cost information is
given below:

Number 6 Suction Handpump Tk. 2,000 - 4,000
Treadle Pump Tk. 600 - 1,200
Deepset Treadle Pump Tk. 3,000 - 5,000
Local (Deepset) Pump Tk. 3,000 - 6,000
Bangla Pump (Deepset) Tk. 6,000 - 7,000
Moon Pump (Deepset) Tk.11,000 - 12,000
Tara Pump (Deepset) Tk.12,000 - 14,000
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12. ANNEXURE

The following Annexure are included in end of this report for
elaborating some of the aspects described in the main report.

Annexure-I
Annexure-II
Annexure-III
Annexure-IV
Annexure-V

A sketch of the Standard Tara Pump.
A sketch of the Moon Pump and the estimated cost,
A sketch of the Bangla Pump.
A simple sketch of the Treadle Pump.
Sketches of the Bucket Pump and Chain Pump.
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ANNEXURE-I
A SKETCH OF THE STANDARD TARA PUMP

TARA PUMP SYSTEM DRAWING
(STANDARD MODEL)

CPVC)

Rising moin
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JKETCH OF THE MOON PUMP
)NG WITH THE ESTIMATED COST

wocrn PUMP.
DESCRIPTION OF MATERIALS

SL NO

1.

2.

3.
4.

5
6.

7.
8
9.

10.

1 1.

12.

13.
14
15

16

ITEM

Zecnmfi PVC SAND T R A P .
3 8 m m 0 P V C STRAINER

38 mm (6 PVC PIPE
75 m m x 3 8 mm 0 PVC CYLINDER

75mm PVC PIPE
75mm PVC MALE ADAPTOR

75 mm G.I SOCKET
75 mm G.I. PIPE
HAND PUMP NO- G WITH 75mm
T H R E A D E D BASE .

13mm PISTON ROD

13 mm THREADED SOCKET(50mm

PISTON ASSEMBLY WITH

GRAPPLE.
13 mm M.S. BAR 0 1 5 m LONG
FOOT VALVE A S S E M B L Y
3 8 m m PVC NIPPLE iSOmmLON

38mm PVC STRAIGHT COUPLIW

Q U A N T I T Y

0 76 m
4 OO m

57-75 m

2 00 TI

3 00 m
0 1 5 m

ISET.
05 m

i no
6 50m

2 NO.

1 SET.
A NO

1 SET
; i NO

I NO

DUTCH AIDED I8DTP.DPHE.

MOON PUMP

DATE

14 10-M

DESIGNED BY

AT.

CHECKED BY S C A L E
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Detail Estimate for Installation Hand Tube well
(Moon pump) at Manikgan;! Pourashava under 18 DTP

Avcraye dirpth = 67.00m fund Typc:10 DIP, RPA, Category B
SI.
No.

01

0?

03

Item of work .

Trnnsportat ion of moon hand
f*jip tube well's, const.
materials, equipments.
tools & plants, boring
pipes etc. including
supplying to the work site.
const, of the derrick &
dismantling the same.
cleaning the site on
completion of the work,
etc. all conplete as per
specifications and
direction of the E/C.

Boring by using required
dia G.I. pipes and other
equipments capable of
d r i l l i n g up to the required
depth by water jet system
or sludge method or any
other suitable approved
method through all sorts ol
strata, protection of
caving by supplying and
installation of necessary
casing pipe collection of
soil samples at every 3m
interval & every change of
strata artd preserve the
soil samples for analysis,
withdrawal of boring and
casing pipes, etc. *all
complete as per
specifications & direction
of the E/C.
a) from Om to 7m
b) from 7m to 37m
c) From 37m to 67m

Supplying and lowering 75mm
PVC/G.I. 38/rni PVC pipes.
PVC robe screens up to the
desired depth including
supplying, fitting & fixing
ptjnp head assembly, handle
asscntoly, piston assembly.
lx?tto<n connector, foot
valve assembly, m cylinder
assembly, straight
coupling, solvent cement
etc. all complete as per
specifications & direction
of the E/C.
a) pump head assenibly pump
no. 6. RFL heavy duty.
b) Piston ass cmb 1 y & bo 1 1 om
connec tor
Dot torn connector bush, Flap
valve, piston plate.
Leather cap seal, flower
plate, washc[, wing check
nut, grapple, 13nrn M.S. bar
(6.50rn)
c) Foot valve assembly foot
valve Guide, foot valve
body, o ring

d) 75mn dia G.I pipe (2
side threaded)

Oty.

1

7
30
30

-••

1

1

1

0.5

Unit

L.S

p/m
P/m
p/m

each

set

each

p/m

Hot.
Rate
Tk.

0.00

0.00
0.00
0.00

870.00

310.00

63.0

480.00

Lab.
Rate
Ik..

130.00

42.00
35.00
40.00

27.00

35.00

5.00

50.00

Hat .co
st Tk.

0.00

0.00
0.00
0.00

870.00

340.00

63.00

240.00

Lab.
cost
Tk.

130.00

294.00
1050.0
1200.0

27.00

35.00

5.00

25.00

Total
Tk.

130.00

294.00
1050.0
1200.0

897.00

375.00

68.00

265.00
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Deta\il Estimate for Installation of Hand
Tube well (Moon pump) at Manikcjani under 10 DTP.

Average depth = 67.00H

SI
Mo

04

05

1 tern of work

c) Cylinder assembly (2m)

f ) Until coupling socket

g) 75ittn PVC pipe, 6 class

h) 38nrn PVC pipe, 0 c lass

i) 38<nm PVC robo screen of
recomrended slot s i ze

j) 30ntn PVC sand trap w i t h
cap

k) 75mn PVC male adopter
(0.15m) , L i r a

1) Solvent cement (50gm
tube, Japan)

m) 75mrn G. 1 Socket

n) 13inn socketed G. 1
grapple hook lor l i f t i n g
foot va lve

o) 75im PVC s t r a i g h t
coup I ing (

Cnn^> l r tc dcvelo[4ncnt of
the we l l by continuous
pulping for at leas t 12
hrs. or until wa te r is
ccxixil nd-ly sar*l R
turbid i ty f reo at o
s a t i s f a c t o r y y ield e t c .
all complete ar. per
S|>cc i f icat ion A direct ion
of the E/C.

Construct ion of 1:?:'.
ccocnt concre te tube we l l
p l a t f o r m including supply
of 19nm down graded f i r r; t
clar. r. picked jhanvi brick
chips, r.ond of FM 1.6 f ree
from c lay and other
organic ntater fresh
Portland cement (4 bags).
cast ing in pi ace ,
f i ni sh i ng, cur i ng
including su[>ply of
formuork, e t c . al l
complete ar. per
spec i f ic.H i ons , drawings
arvj d i rect ion of the E/C.

Oty.

1

2

3

57.74

4.00

0. ?(>

1

1

1

1

1

-.

1

1

Unit

each

each

p/m

p/m

P/m

p/m

each

each

each

each

each

l.S

L .S

Mat.
Rate
Ik.

260.00

11.00

80.00

55.00

90.00

55.00

66.00

0.00

82.00

45.00

66.00

0.00

0.00

Lab.
Rate
T k .

22.00

2.00

16.00

5.50

9.00

9.00

12.00

84.00

10.00

10.00

12.00

150.00

2400.0

H.it .cos
t U.

260.00

22.00

240.00

3175.70

360.00

41.80

66 . 00

0.00

82.00

45 .00

66.00

0.00

0.00

Lab.
cost
Ik.

22.00

4.00

48.00

317.57

36.00

6.S4

12.00

B4 . 00

10.00

10.00

12.00

150.00

2400.0

Estimated cost for one HIU
w

N o t e '. o) M n t c r i f l l r . cor, t means cor;t of dcpor t merit < T ( suj^pl i ed mot cr \ a I s .
b) I ^bour cost n*oons C o n t r a c t o r s n w t e r i a l s cost ar>d L abour cor. t .



ANNEXURE-III
A SKETCH OF THE BANGLA PUMP

Protoctlvo cover

Hot - galvanized Stool
Pump Rod (0.8. Puap Rod
lor agyrofllvo valor)

PVC/>lpoSockot4
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\ »v

Modldod Mo.8 Pump Hoad
(Heavy-du ty vith ro-
iulorcod conponcnte) ,

Hot-galvunlzod
M.S. Plpo , .,\

Centrallzer
(Fibre ro-lnforcod
iuorganlc rubber)

Upper Caslntf Pipe (PVC) j

Maicrlnl
.

Bitngla Deep Well Pump ,

< Puinp Assembly

»ft*.-
i.icd by ; ;. /vM.M.illoasnln {.. Doming No.} '

. Drn.mi. by. j
..,..;:.̂  ._^...,
- '. •'' VVtf>;^:Z''*'-\":'•'->. ;< '-- . . . • ' r - .- •-



1
1 J
• Cent rn l l ze r
" (Fibre re-inforccd ———————— '

inorganic rubber )

1

• Hot - Onlvanlzed Stoal ^
Pump Rod (3.8. Pu«p Bod ———————— -
for aggrcslve vatcr)

1 :
^

• v Cyl inder Pipe
(Opt ions :

1 - M e t a l l i c Sleeve f«
or P i p e . fi

- PVC h o n v y - t l v j t y ,
t h i c k - v a i l e d J ' i j .o. )

1 ,
t.owor Cii!»lny Plp« (PVC)-— ——— - —— '

1

1

1 I

• ISand Trap (PVC) ———————— -

1 ' 1
1

|
Material Sonic-

•
• Designed by M.M. Hossnln

— Drmvii by M. l l n q u o

1

1

1

H . - . Upper Casing Pipe (PVC)

^ —— i Coupler
( e l ec t ro -ga lvan ized )

-4 ——————————— Piston A»««mbry

F

tj Foot Valve ARsy.
'^ (Cun M e t a l )

T

J

. Well Screen (PVC)

.

i —————————— ——— End C;ip (PVC)

Bangla Deep Well Pump

Piunp Assembly

Dnmlng No. FJn fo

t
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1
1
1
1
1
1
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1
1
1
1
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ANNEXURE-IV
A SIMPLE SKETCH OF THE TREADLE PUMP

SUPERSTRUCTURE

$
..-*"'"

Treadles- . j / \\~\-l \\ ...- Pulluy long pin

\\ I U * ° • J t-i - I

..jilV-fT^-! '̂̂ .-'0. -, , .n f i
\ [L^li-^ ^~^.^—^— •—>- —— '— — i==5^ FT

t~n — * — "̂ ""̂ luT /c&rtfe* JL „ rtftrflWiW'{\vv/.>
Îlilp^ \̂l̂ (̂ f̂ f̂ l3j^^ i •••*?/"

' ' / i i i-, 1 1 ' ' !
U / 1 i 1 J ^ 1 win cylindurs ' ' ,

^^ \\ .> •

Suction pipe ——— —— •— *'*]

PVC (ji A
Iron pipo

^>"̂  Ptilluy

o '
PUMPHEAD Fto,«-^. ^ -^

liuuilli;
DOWJWARD /

{RETURN STROKE) JjJK

^ ^ UI'WAHI)

£-.;•. rr :vfM:,, Walol
Plunger rod M- '• \

' DIIIIIOW

Plunger 'buckel' j J ^ ̂  - Plumjur 'huckel'
(open) ~ " " "" v^= ^/ / (closed)

Check valve i~- — ., .̂.̂ 1 (.:iiuc;K valvo
(closed) .A | J \ (open)

0 .. . .-• ' ' * Mdiulok)Suction lube — ̂  Walur
How

: ScheiTiatic diayruni of lioiiilU; iiuiiip hii|)t:isii(H.inie
UIHJ pUII)|jllUiI(l
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ANNEXURE-V
SKETCHES OF BUCKET PUMP AND CHAIN PUMP
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