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ABSTRACT

The extent of availability of drinking water supply is an indicator of the standard of

quality of life in an urban area. About 20,1 percent population of Bangladesh live in

urban areas and only 44,01 percent oftbe urban people lire served with tap water supply

(BBS, 1995),Rest ofthem depends on other sources like tube-wel1s,ponds, shallow tube-

wells, rivers and canals to meet their water demand which are hazardous to health and

sometimes insufficient and expensive. The scarcity of drinking water results in water

bome diseases, out break of epidemics and poHuted environment in the urban centers

The lower income people are tbe worst sufferer because they cannot avail safe drinking

water.

Bansal Municipality \\fllS establisbed in 1876. Barisal town known as the Venice of the

East was declared as a Divisional Headquarters on January I, ]993, About four hundred

thousand people of different income groups are now living in this city. A combination of

economic social and political factors has created a high growth rate in Bansal and its

environments. As a result the capacity of the urban mfrastructure bas been strained to the

limit, with population growth out pacing the development of physical and social facilities.

The present study carries out an analysis and evaluation of the water supply system

currently available and their probable alternatives with the objective of finding out a

suitable water supply system plan for the people of different income groups of Bansal

Pourashava.

The findings of tbe research sbowed that about 87.5 percent people of Bansal

Poumsbava have the demand for municipal water supply. Accordingly a sustainable

water supply system plan has been developed consisting of band pwnp tubewells and

piped water supply system along with the cost estimate and an implementation schedule.

Considering type of income group ability to pay and Pourashava required revenue to

make the system sustainable a tentative water rate for the future years has also been

recommended,
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CHAPTER I

INTRODUCTION

1.1 Background lIDd Present Slate oCthe Problem

The extent of availability of drinking water supply is an indicator of the standard of

quality of life in an urban area. About 20, I percent population of Bangladesh live in'

urban areas and only 44.0 I percent of the urban people are served with tap water supply

(BBS, 1995) Rest of them are to depend on the sources like tube-we11, ponds, shallow

tubewe!ls, rivers and canal~ to meet their demand which are hlllardous to health and

sometimes insufficient and expensive as well. The scarcity of drinking water results in

water borne diseases, outbreak of epidemics and polluted environment in the urban

centers, The lower income people are the worst sufferers because they cannot avail safe

drinking water (Muhibu11ah, 1989).

Bansal Municipality was estililished in 1876. Bansal town, known as the "Venice of tile

East~, was declared as a divisional headquarters on January 1, 1993. About four laks

people of different income groups are now living in this city. A combination of

economic, socia! and political factors has created a high growth rate in Barisal and its

environs. As a result the capacity of the urban infrastructure has hlX:n strained to the

limit, wilh population growth outpacing the development of physical and social facilities.

The scarcity of safe water supply i~ already being experienced by the city dwellers.

Barisal Pourashava with its limited resources in trying to increase this facility to its

inhabitants, but due to many constraints such as scarcity of water sourees, inadequate

planning and technical assistance, limited financial capability ele. can not provide safe

water supply to its inhahitants properly. Recognizing the limitations and constraints the

need of the time calls for an economic, efficient and appropriate planning for a

sustainable water supply system for Barisal Pourashava which could fulfill the need of

the people in the future. In this study, more attention has been given to the socio-

economic and management aspects of the water supply system of Bansal Pourashava

while making re<:ommendations for a sustainable water supply system for the city.

,



1.2 Objective and Scope

The general objective of the study is to find out the opportunities and constraints along

with a plan for an appropriate and reliable water supply system for different income

groups ofBarisal Pourashava upto the year 2020 AD.

The scope and objectives may be outlined as follows:

(i) To study present population of the city, trend of its growth and existing water

demand and supply with special reference to different income groups,

(ii) To examine the existing sources of water and water distribution system for

different income groups.

(iii) To estimate yearly income, operation and mamtenance cost of existing water

supply system.

(iv) To identifYsystem loss and its management level problems.

(v) To formulate guidelines for sustainable water supply system for

Barisal Pourashava.

1.3 ResearchMethodology

In order to attain the mentioned objectives, the methodolob'Yof the study consists

of three parts.

1. Information collection (Survey by random sampling)

2. Analysis of eoll~ted information.

3. Formulation of guideline for planning a sustainable water supply system for

Barisal Pourashava,

Information collection

a. Collection of information from secondary sources.

Information & data Wl)recollected from literature & available secondary sources

like books, Journals,. government documents, research works, newspaper & other

printed material~.

b. Colleetion of information from primary sources,

Information for the study mainly comes from pnmary sources. For obtaining

information the following methods were used.



t. Field observation: An extensive field investigation was required to know the existing

condition of the study area. For these purpose necessary notes & field level practical

conditions were taken as record.

2, Interviews: Interviews with the water consumers gave valuable information regarding

the existing condition of water supply system. It was helpful to identIfy key factors, to

plan a sustainable water supply system for Barisal Pourashava.

3, Land use survey: A land usc survey was conducted to b'CI information on existing

community facilities & land use pattern of the study area.

4, Household survey: A simple random sampling household survey was conducted in the

study area for better understanding about the crisis of supply of water & their demand.

Through this survey needs, priorities & problems of the consumers were identified. It

also helped to plan a sustainable water supply system for Barisal Pourashava according to

consumer's demand.

Analysis & Formulation Guidelines

The collected Infonnation from primary & secondary sources were analyzed statistically

& presented in tabular forms which were prepared to show the existing condition &

demand for quality & quantity of water by the consumers of Bansal Pourashava.

1.4 Backgrouud of Barisal Pourashava.

The Barisal municipality was first constituted III 1876 (District Gazatter,

Bakerganj) The area within municipal limit was 7.5 square miles. Barisal municipality

was reconstituted as Municipal committee with 16 union committees a~ per provision of

tho: municipal administration ordinance of !960. The municipal Committee was

responsible for water supply, sanitation and conservancy of the town and for maintenance

of its roads and street lighting. In 1972 It was reconstituted as a Pourashava and its area

was <;Isquare miles,

Through a gazette in June 19S6, the area of Barisal Pourashava was further extended

towards east, south and west and the Poumshava was upgraded to category I and

consisted of 10 wards.

,
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Bansal Poumshava Imd an area of 16.09 km2 with a populatIOn of 159258 In 1981. Now

according to the land use plan the study area covers an area of 6500 acres (l8kIn') with

an estimated population of about 2,50,000 (1998).



Chapter II
DESCRIPTION OF STUDY AREA

2.1 GeograpbicallocatioD aDdRegitlflld Importance

Barisal town is situated abou.t227 Km south ofthc capital city, Dhaka. It lies between

22°37' & 22°43' north lantudes & between 90°16' & 901'32' east longitudes. It is

important as the administrative center ofBarisal division and well known center of higher

education .The geographical location of the Barisal 7.i1laand its regional setting arc

shown on the location map (Fig~J)

Barisal has a good waterway link to Dhaka and is about 7 hours journey on national

highway to Dhaka. with good Jinks to Patuakhali and Jhalokati to the south and to other

surrounding cities.

The present Barisal Pourashava area is about \6.09 kml. The river Kirtonkhola flows

through the eastern periphery of the Pourashava, There are many khals flowing through

the Pourashava. For that reason it was once known as the "venice of cast". The city is

well connected by water ways with the southern cities of the country. The study area of

Barisal Pourashava is shown on the location map (Fig-2)

2.2 Climate:

Th.c district is damp throughont the year and has an equitable temperature, The cold

season lasts from the month of November to end of February and rain occurs only

occasionally, The wmler nights are foggy till sea breeze begins to blow.

The average maximum temperature 10the swnmer ranges from 3dJc to 350e and in the

winter from 250e to 28°c. The highesltemperalure recorded was 4], 1°cin April 1960 and

the lowest was 5.fP c in February 1905. The average annual humidity is 75% and it

(
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remains high in monsoon months. The average maximum rainfall fanb>esfrom 216 rumw
519 mm for the month from June to August and the rainfall is minimum IIINovember and

December, Squalls and cyclonic storms sometimes pass over the area in the month of

May, June, Sepiember and (ktober and the worst of the ry-pesis accompanied by tidal

surges. In receut years low atmospheric pressure in the Bay of Bengal frequently caused

stonns which resulted in caused considerable damage to life and property in the district.

2.3 ('~ologkal and Hydro-geologicalConditions:

Bangladesh is part of one of the largest alluvial basins in the world formed by the

vigorous actIOnsof the ancestr.l1and present Ganges, Brahmaputra and Meghna river

system, whieh eventually fall into the Bay of Bengal. The streams, starting deep in the

Himalaya, continue to transport and deposit along their courses tremendous volume of

alluvial materials. The thickness of the material auditing the earlier on deposit in the

Pleistocene time and the YOllllgerone in the recent epoch. vanes from a thin film ncar the

mountainous area in the northern mast area up to 10,000 ft. in the southern part of the

Bengal Baslll. It is at least 2000 ft, thick near Dhaka.( Muhibullah,89)

The alluvial deposits are underlain by the tertiary sediment~ of mostly sand stone or

shale, part of winch is marine nature. These sediments are reportedly based on complex

geologycomprised of rocks ranging fonn the Mesozoic to the Precambrian time.

The whole district lies within the lower delta that is to say, within the area in which the

beds of the water courses are below the level of the sea at high water.

Througoout the country for ages, ground water in the alluvial deposit. Particularly

younger ones occurring at a shallower depth has been sources of supply immediately

available is quality, with a relatively high precipitation and closely interconn~ted

network of surface water as recharge sources, the whole country depend upon the ground

water with monitoring system of the water table fluctuation throughout the eountry_This

is also the case with the district and Bansal including the study area. The central low

lands where Barisal lies are thickly masked with recent flood deposit, consisting of

•



clayey soil and sand. In and around the study area, beneath the surface cover of clayey

soil of about 60-70 ft. m thickness sand, medium to coarse in grams, makes a good water

table aquifur varying from 100 to 130 fl, in thickness. Though thickness subject to direct

rainfall or regional ramfall.

Though there may be slight variation in the nature of the material or thickness, the

shallow aquifur is estimated to extend over most part of the region as is testIfied by the

existing drilling records.

All of the existing water wells stays the said aquifer, with their discharge varying widely.

From the analysis of these data, the recommendable yield from a well is estimated to be

25000 to 30000 LGPH

Ground water flow from north to south appear quite regular and constant. Judging from

the record of the nation wide water level fluctuation monitoring which shows the aventge

annual water level during the pasl 10 years marked no sigrnficant ehanl,'C. 11indicates al

the same time the influent and the effluent of groundwater flow well balanced on the

annual basis,

Rainfall in the area further reinforces the mechanism of recharge. As a l,'Uide1ine to

suggest the quantity of rechaq,'C, the annual fluctuation of the water level can be an

indicator,

According to the record mentioned above, the average annual difference in the water

level is about 16 ft. to ma"imum 23 ft. (1990). The calculation leads to the assistance of

ample recharge to meet the planned demand in the year 2020.
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CHAPTER III

LAND USE PATTERN OF BARISAL POURASHAVA

Existing Land Use

A detailed survey of the land nse of the study area revealed some important features.

(Table 3.1) Out oftota! 1834Hectares, 65.30% is Residential, 0.32% Educational, 1,90%

Industrial, 19.60% Agricultural, 1.45% Hospital, 1.15%commercial and 0.82% are

unused (Master plan of Bansal Pourashava,90).

3.1 Compllrative Land Area

Table 3.1Comparative Land Use of Barilla1Pourashava.
SL. No. L~nd n.e AlTIl Hli % nftf>tl>l, Residenlml IIQ8 6530, EducalJona! " "", SociO-Ullrure , 0.32, Urban wurce '" 4.90, Health " 1,45, Indu.trial " ""-, COmmeJ'C1al " 1.15, AgriClllrurai m 1960, Vacant Land " '"

'" Open r""realion waler bodies " '.0
OIMt'

'ow 1834 100 00

Source: Bangladesh Bureau of Statistics (1981-1991) and Barisal Pourashava (1996).

3.2 ,E:tistingLandu!ie Pattern of Barillal Pourashava.

There are 10wards & 38 MahaUas in Bansal Pourashava as per )996 population

census of Potuashava. The total service facilities of the Pourashava are mainly

concentrated in the core area and are mostly dispersed in the peripheral zones.



Exisling land use pattern found in the recently concluded Drainage Master Plan

Study is given ill lable 3.2.

Table 3.2 Existing ward basis land use pattern ofBari!lll1 Pourashava.

Category A!T1I dirtribQtion in Acm. Adjoin StlIdy ,,~
W.! Vi.ll W.1ll W.I W.\' W.\'l W.\l \\'.\'11 W.T IV.X ing ,., m 0', , , , ,., Acres To"

Ao-o, R•• idefttial 431.5 !l5.5 ~2.0 m.o 295.5 557.42 114.9 •• ., ",. ~,2455.28 .~
; ;, Comm=i.1 ,-" '" ,. ,,., 13.00 ,.• ,.. ••• •.w ,." '.00 411.04 0.70, lnduilri.al .." "''' 1.20 9.7Q 47.50 '.w I "" ••• 87.00 IS5.05 ""• I'nblit '" l.O.25 ". ltJ.9 m.2 ". '" '" '" ;~ "'" 360.61 '"u..ilding ;, ""'""'" '" ;. •.m '" 29.90 ". ,.• 5.03 10.8 'A' 31.00 ~~ 3.15

;

• P.rk aod npen '''' "'. ,. 51.60 10.0 81'.W 30.00 '" '" "." 1061.8'.1 2315.65 "..•.~ • ,
, LiD•• r m. 10.15 ." H-" U.50 ".• 8.IS ,." '" 9.M IUS IIJ.06 1.97

_ ....., rom "'.00 "'.00 "'. "'.• _00 1416.0 170.0 >C. ,.. "'" 1589.0 5721.00 100%

Source: Field Survey. February, 1990

"
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CHAPTER (V

SOCIO- ECONOMIC ASPECTS

4.1 <kcupational Pattern and Emplo}'ment

Occupational involvement of the population gives a picture of the nature, type and

distribution of the economic activities carried out in the area, Infonnation on

occupational pattern helps in determining the current trend of employment of the

prospective economic activity that may become dominant tor the future do:ve1opment of

the area. It has been found from the ~tudy that the people are usually divided into a

number of occupational activities, The table below shows the distribution of households

accordmg to the category of occupation.

Table 4.1 Distribution ofhouscholds according to category of occnpation.

Ocropation Frequmcy Per<:~nl

Gmo1,Service m 28.0

Semi GoV!, Se"i"" '" 17.5

l'rl.ate S",oice " m
Bu.;nes, "' ""Student ; 0."
Daily iabour '" "Unemploy«l , 0;
Olh", " ,.
Tutat '"0 100.0

Source: FIeld Survey 2001.

Table 4,1 shows that the principal occupation of the people of the shahar area is service

(63.3% of the household~) followed by bu~iness (21.8% of the households). About 4,5%

of the households are engaged in daily labour.

4.2 IncomeLevelll

The average monthly household income in Pourashava in 2001 is estimated to be Tk.

6441.75. Field survey shows that abou1 37.6% of the household is in the middle income
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group (TIc 4,001-6,000) 83% in the lower lDcome group (Tk. 3,000 and below) and

27.6% in the higher Illcome gJOup(Tk.6001 and above), Details of the income group

distribution are shown in Table. 4.2.

Table 4.2 Income Groups:
Income Freql1M.y PcrcMt

UplO 1000 " ,..
200]-3000 " "JOO]--4000 '" 26.8

400j-5000 " 21.8

500j-6000 0; 15.8

600].7000 " "700j -8000 '" "800]_9000 " 3,5

9001 and above " ,n
Total "'" 100,00

Source, Field Survey2001

4.3 Honsing Sedor Studie~

Field survey 2001, shows that about 29.3% residential buildinb'Sin Barisal Pourashava

are fouod to be pennanent or pucca, 65.5% as ~mi pucca and 14.3% as kutcha, The

classification of houses according to construction material is shown in table 4.3.

Table 4.3 Cal:ej!;orydistribution of households according to coostruction

Cat<'gm-y of h"" ••. Fn-q •••ncy P""'MI

Pucea '" 29,3

Semj-pl1cca '" 565

Kulcba " '"
'"' "'" '"00
Source: Field survey, 2001.
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Most of the pucca buildings are located withiu the core area ofBarisal Pourashava white

majonty of the houses of semi-pucca aud kutcha in nature are located in the fringe areas

of the Pourashava. Type of structure of dwelling units may also be considered as

indicator of income levels m Barisal Pourashava.

4.4 Indu~trial and Commercial Activities

4.4.1 ludustrial Activity

The geographical location ofBarisal town is not suitable for industrial establishments of

different nature. Road communication from Barisa) to the capital city and other parts of

the country IS not good. This explmns the lack of significant progress in the field of

industry IIIthe toWIl.

There are only six heavy induslnes and 64 light and small industries in the Pourashava

and in adjommg areas. The small industries are mostly located within the residential area.

Most of the prominent mdustnes are located primarily in two areas that is BSCIC

industnal estate located in Kawnia area in the northern periphery or shahar and Rupatoli

area whIch is located beyond present Pourashava but within potential area of immediate

expansion hmit of the shahar.

There are three well- reputed pharmaceutical factories, These are the Opsonine chemical

industries, the Medimate pharmaceutIcals and the Rephco laboratories Ltd.

Thcre arc also other industrial units such as Rice and flour mills, saw mIlls, timber

products, Biri faclories, printing prcsses, general engineering and metal products, soap

factories in the poura area.

4.4.2 Storage and Warehou~e Facilities

The storage and warehouse facilities in Brisal Pourashava are found to be very limited.

Somc food godowns and fertilizer gOdOWIlSare located in the Pourashava area. Some

Government and autonomous agencies such as Public Works, Department, BIWTA,

Roads and Highway Department, Bangladesh Power Development Board. Bangladesh

Water Development board etc, who have their o",n ,torage and warehouse facilities. ,

,.



Some private storage facilities are also available on rental basis for commercial purpose

in tho commercial area.

4.4.3 CDmmtrcial Activities

There is only one shopping commercial center known as ehawk Bazar in Barisal

Pourashava. Branches of several hanks, the booking offices of Dhaka Barisallaunch and

airplane services are located in this shahar. Bansal New market and some super markets

are located in Sadar Road, the only main road of BarisaL Daily kutcha or vegetable

markets and fish markets are located in different part of Bansal shahar though Pumn

Bazar and Natun Bazar are however the main RlI1'ars of Barisal shahar, Barisal town

basically is nm important for trading due to lack of proper communication. The main

articks that are locally manufactured pharmaceutical goods, bread, biscuits and some

other consumer articles. There are 20 residential hotels with an average capacity of 22

beds and 60 registered restaurants mostly located in and around the city cenler. There are

also 4 cinema balls with capacity ranging from 300 to 500 scats.

4.5 Soeial Services and Infrastructure

4.5.1 Educatioo
There is one university College (Bmja Mohan College) popularly known as B.M. College

Once called as oxford of Bengal it is located in the heart of the shahar. Other educational

institutions includes one medical college named Shere-e-Bangla medical college, eight

degree colleges,two Intermediate colleges including one Gov!, women collel,'e, one law

college, one polytechnic Institute, two gov\. vocational and commercial institute, one

primary school training institute, one Alia Madrasha, one Homeo College, eighteen Boys

high school, five Girls high schools and forty nine primary/KG. SchooL



4.5.2 Religious Facilities

There are 90 Mosques, 11 Eid gabs, 3 Graveyards, 14 Mondirs, 2 Cbarches and one

cemetery in tbe shabar area. These are di~trihuted within the wards to serve different

communities in the study area.

4.5.3 Urban Services

Most of the urban facilities tbough insufficient and unsati~factory exist in the JlJaster plan

area to cater to the needs of the urban dwellers as well as people of adjoining rural areas.

The Master plan area which also the zila shahar contains almost all the regional

administrative offices, The Zilla Parishad, D.C. office, Pourashava authority, Upazlia

Parishad, Zila court and other b'\}Venunent, semi-government and autonomous agencies

like WED. RHO, PWD, BIWTC, PDB, WDB etc. are functinning and carrying out their

services in the zilla Barisal, In Barisal town there are two telephone offices, 20 post

offices, three bus terminals, 3 baby taxi / tempo stands. Water supply system with 7 Nos

of OiH tanks and 24 nos. ofproduetion wells, One fire se("Vicestation, one garbage and

sewage disposal center, electrical supply substations with two no power generation

station & One police line and a number of police outposts.

There is no public sevvenlge system in Barisal rourashava. Only 49 3% of household

sanital10n serviced by septic tank and the rest by pit service latrines and kutcha latrines.

Total drainage system in the Pourashav3 is open, in which only 9.2 km is pucca and 43.2

!un is kulcha.(Master plan orBarisal Pourashava,90)

4.6 Public Health aud Incidence of Fire

The only medical college hospital in the southern region of the country Sher-e-Bangla

medical college hospital of 500 beds is within the shabar. Without this there are another

100 beds general hospital, 20 beds I.B. Hospital and veterinary hospital and 10 nos. of

private clinic in this shahar,

There is one fire service station in Bansal shahar. In the year 1999-2000, Bangladesh fire

service ofBarisal responded 69 reported incidence of fire, 58% of which occurred withm

the poura area.



rhc total loss in the year due to fire as estimated was about Tk. 4.5 million, There are no

opcmtional fire hydmnts available for support of fire suppression activities in the

POLlrashava.Thc pond which can be found in all parts of the tOM! are the principal

sources ofwatcr for all fire suppressions

•
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CH.<\PTERV

DEMOGRAPHIC ASPECTS

5.1 Past and Present Population

The total population of the study area is 150288 as per population cell5US 1981 of which

86661 were males and 63627 were females. There were 136 males for every 100 females

in the master plan area as against lOS for the Ztla and 106 for the nauon. The population

of the master plan area has been increasing rapidly, the growth rate for periods 1961-74,

1974-81 and 1961-81 have been worked ont as 2.65%, 5.42% and 361% respectively.

According to the fonnula adopted by BBSfUDD-UNCHS for the preparation of the

outline national physical plan (UND?), the rate of migration in the area is about, 50%

during last 20 years period. In fact a significant fraction of the urban population within

the town came from rural area.

Table 5.1 Area, population, density and variation of population of

Pourashava study area during 1974-81.

Area in "'I km. Population [}emily per lcrn Vatiatinn in 1981
over 1914

1974 t 981

1609 104628 159298 ",00 5225%

Source: Land use plan UDD J 988.

,



S.2 Projected Population

The population of 1991 cel\5UShas been treated as the base population (170232), for the

purpose ofpro)ection. Three levels of projection were made in the land use plan by UDO,

with growth rate 2.65% (assumed) 3.61% (195)1-1981 growth rate) and 5.42% (1974-81

gro\\1:h rate) as low, medium, high projection respectively. The three levels of projection

for the years 1991,1996,2001,2006 and 2011 AD. in the 51udyarea are shown in

table 5.2.

Table 5.2 Projected Population:,~, High Medium '-".
Population growtb rale Pnpulation growth role Population growth fEe

(1971_81) ~ 5.42"1. (1961_81) ~ 3.61% a,sumed ~ 2 65%
-J 99 1 170232 161250 156500

1996 216364 190355 177236

2001 274<)<)8 224714 200719

2006 34'1522 265274 227314

2011 444242 313156 257433

Source: Land use plan UOO 1988.

In the preparation of land use plan populalion on the medmm level projection was

considered while 10% of the tolal area in lhe plan was kept as urban deferred to cater for

possible needs if the medium projection turns out to be an under estimate. But while

planning for urility services system the capacity of the system cannot be efficiently

increased beyond its designed limit wherever required. To overcome this limitations the

high It:vel projection has been taken into account for planning of the water supply system

up to the end oftbe plan penod.

••
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5.3 Density

Populahon densIty analysis was the basic technique used to forecast the gcographical

distribution of population within the study area for the year 2020. The population

dCll5itiesand residenha! land requirements in the year 2020, as adopted in the land use

plan of urban development directornte, provided the basis of distribution of the projected

populahon within the study area according to each of the 10 wards. Future population

distributions thus determined, together with population densities are shown in table 5.3

Table 5.3 Classification Of Wards Population Based On Area, Population

Distribution And Density

Ward no and Population distribution Population
Area in hec10r

name 1974 1981 199t density

"' 220,6 15574 2721 29144 13 68
Kaw,ria

" 157.9 10837 19229 M~ t4.68
AmllJllllganj

0;
304 1195 17707 15978 39.94

Halkhola

<M
113,4 8071 17177 17277 14,27

Mshzidbari

0;
275.3 13962 19527 2358& &3.35

N,""""
eo

I
597.5 10169 137371\ '''''' 47,07

Soso •.•di

0' ". 10017 10754 13390 tl.44
Kalibari

"<
21.9 5767 6352 5793 t4,48

Faldrbari

"' 39,7 3539 3652 5388 13,47
ZJla School

W
149.8 "~ 31250 14618 77.34

Rans.l

Source, B.B.S 1981 and 1991.
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CHAPTER V(

BACKGROUND AND PRESENT STATUS

6.1 Historical Development

The water supply system of Barisal Paurashava was first introduced in 1911-12. The

water supply was obtained pipe from the river kirtonkhola at Amanalganj and \/ias

distributed by standard pipes in the street after purification. The water works wcre

constructed in 1911-12 and its costs was Rs. 1,60,000of whIch Gov, contribution was Rs.

60,000 and Rs. 30,000 was obtained from private subscription, the district board gave a

donation ofRs. 35,000 and the rest was obtained fonn the municipality's own resources.

Later in 1961-62 six Nos. of 6" dia deeptubewells each of about 10,000gallons capacity

per hour were installed. The capacity of that treatment plant was 2 laks gallons per day.

One overhead tank (iron made) of one lakhs gallons per day, one c1orineation chamber

for water purification of one lakhs gallons capacity, 24 miles of pipe lines of different

diameter (8",6", and 2" respectively) and 250 strcet hydrants. Two other overhead tanks

having capacity of 1,80,000 gallons wcrc also constructed in that time one at Kawnia and

another at Kizipara DPHE compound,

In 1986-90 another project named Fivc district~ town water supply project was taken in

Bansal town for hetter water supply for the city dwellers, In that project 12 TIOS of6"dia

production well capacity of25,000 gallons per hour and 5 Nos ofovcrhcad tank capacity

of 2,20,000 gallons located in differcnt part of the town were constructed. After

completion of that project the municipal authority closed the only treatment plant.

Aftcr completion the five districts town project DPHE handed over the opemtion and

maintenance of the water supply system to the Pourashava in 1993.But that five district

water supply project \vas a complete failure project due to lack of proper supervision by

DPHE.

Now Poufllshava authority is facing a lot of problems with that hazardous unplanned

water supply system. Among the production wells of the project 2 Nos. of production

wells pumps were not installed due to insutliciem water production capacity. Now in ,



fact 3 Nos, of production wells are running properly to meet the demand of water for the

dwellers, which is very negligible, There are 14 Nos. of production wells running bnt in

fact 10 Nos, of production wells are producing (2000-5000) gallons per hour. One

overhead tank located at Gomstan mad still now unusable since construction.

Regeneration of well was done in 1992 and 1995 for three wells by DPHE, But no

development was by regeneration.

In Bansal Pourashava now there are 140km of pipeline of different sh'£s, Total 756 nos.

of street hydrants are in Barisal Pourashava, With addition to this there are 350 Nos. of

hand tube well of I 5"dia in different part of the town as another source of water.

6.2 Source of Supply

Field survey in the slndy area shows that only 68,8% of the households use supply water

as their SOUTeeof drinking water, 22.3% of household get water from hand tubewells

8,3% uses other sources like street hydrant, ponds, water vendors etc.

Table 6.1: Distribution of Households According to source of drinking water
Sources NO.o[Households Percentage oftoral

Househotds
Supply "''liter m 843%

lI811dpump tub.w.n. '" 7,5%
.-

Str •• t hydrent & others n 8.3%,~, '"0 100"1.

Source' Ficld survey, 2001

6.2.1 E:dsting Water wells as sonrces

At present water supply system ofBarisal Pouilishava is entirely by under ground water.

There were 24 Nos, ofproduetion tubewells among which 14 Nos of production wells are

runmng. In fact only 3 Nos ofpr<X!uction 'oI-ellare running properly. The wells are mostly

installed in a natural packed condition because of higher depths. The slot opening of the

screcn are also varies from 10 to 12 slot As a result the maximum expected discharge

from a production well is fiRmJIh.Out of 14 wells 3 are operating at higher discharge rate

from 86mJ Ih to 91mJIh, For longer life of the well the entrance velocitie~ should he kept



within acceptable limit, as such the over abstraction from thc well should be aVOided.

EXIsting wells of Bansal Pourashava, year of installation and discharge capacity are

given below in table 6.2.

TlI.ble6.2 Existing weDs of Barisal Pourashava, year of installation and discharge

capacity:
W~ I 1.<I<alioo Year of O~liun CUrftnl,. In,laUalion Puiod d...,Iul'1\e

GPH, Bagurn Rnad ,,., -- -, Zilla.School ,%, " '"", Shitlakbola ,%; -- --, Police line ,%, -- --, Amanatga.nj 1979 " '00, K.!zip",a 1982 --, I Line Road 1987 --, New Yatikhana 0"' " 15,000, Nortb Ananat!lganj 0"' " 10,000

W No2irmahalla ,- -- -
" New M.ylakhola 1986 " 12,000

" Mohila college 1989 -
B HonUo College t98q " 10,000

" Namllabad '"'' " 16,000

" Stadium "''' " 20,000

" Zero point '"'' " 11,000

B Shagardi Mad""h. ,- " l,OOO

"
IKawnia Tank (New) '"'" --

'" Sayed Hatem Ali ,- " 6,000
-- -

" Kawn;a Tank (old) "''' -- --
" SbawRoad ,%, -- --
" Thana Pump (New) '"'" " 17,000

" Zilla Sell""l ,m " 12,000

" Goreston pump ,m '" '-~
Source: Fteld Survey, 2001



6.2.2 Assessment of Existing Wells

Data of the existing wells were collected and the field conditioru; wen:: examined during

the survey period 2001. The characteristics of those wells described and analyzed are as

follows:

L AquiferTapped

Almost all orthe wells unconfined alluvial 80 ft to 120 ft. The water aquifi:r provides an

appreciable yield with less draw dovm. Depth between 930' to 1100' below G.L giving a

good yield.

2. Structure of Well

All the wells of Barisal Pourashava are gravel packed welL Stainless steel strainers wen::

used in all the wells. Screens were about 5% opening are usually installed at the lower

portion or bottom of the well against the whole thickness of the aquifer, in smaller

diameter ( 6" or 8") than the upper casing (12" to 14" dial in which a pump of locally

developed turbine typc is housed. The mon:: efficient scn::ens and the more appropriate

design of screens positioning to fit to the characteristics of the uucoufined aquifer would

have given one solution to various problems encountered in operatlon.

3. Discharge from well

The discharge from maximum wells decreased coru;idembly and the authority was forced

to abandon some well because of the ineffiCiency and incapability ofoperarion.

The decision to abandon a well is suspected to be derived fTomclogging of pores ofwatcr

bearing aquifers of slot opening of wells screen by finer sand and from incrustation. This

is estimatcd to cause partly by a high velocity of gronnd water flow through scn::en

opemng due to over pumptng and partly by water quality.

6.2.3 Feasibility of Existing wells for the Projects

Well No.3 was working for 36 year, for an avcrage of 12 to 18 hours a day but since

January 1999 it is not in operation dne to choked up. Well no 2 is stIll now III operation

sincc 1961 but its current discharge is 7000 gph.



Discharge of well no 13 reduce 10 10,000 gph and well no 10 and 12 abandon after

regeneration In June 1993 and June 1995 due 10 wrong procedure of construction. Well

No.8, 14, 15 and 22 am running in good condition and can be safely taken inlO account

for planning purpose of water supply system.

6.2.4 Operation life of Existing Wells

The well may enjoy nearly everlasting life as long as the circumstantial conditions do not

suffer ifproperly designed, constructed and maintained. The existing wells cannot be said

to be in such an ideal condition in every respect It has been conceived necessary to

predict the life of the wells though on a safe side as follows:

(a) well no. 3 worked for 36 years for and average of 12 to 18 hours a day

(b) well no. 2 is still working since 1961. It is working for 41 year

(c) well no 14,15 and 22 are running in good conditIon since 2001. It can be assumed

that it will work up to 2005 for supplying the constant optimum discharges

6.3 Water Quality

Water samples from different supply location (wells,sland pipes,house connections ete)

were taken al regular intervals and tested in DPHE laboratories in Khulna. The results of

water quality analysis are shown in Tahlc 6.3

Table 6.3 Water Quality Analysis
.,e H= Unit No.1 No.2 No • .! No. 4 No.5 NO.6 No. 7

" Dale 25.5.00 255.00 25.500 25.500 25.5.00 255.00 25.5,00 255.00
Source He ,w ,w ,w He ,w 'H, Tem ""lure , " " " " " " ", Electrical (u&lem) m '" '" 7,S m '" ",0
oonduet:ivil =; Turbidil' , , , , , , ,, , " " "' " •., "' ", 'roo ~ 0,13 ,,, 0.16 on .0< 0,12 0,11, Moo m ow ,,, 0.45 0.37 "" 0.73 '", Ammonia (mgIL) " ,, '.0 , .0 U '.0 , .0
Nitrolle_"__

• Nilrile (mgfL)
Nitrogen ;;;;;;IL0 Acidi •• •• " " '" " '" N

"



!

Caco]
--

W Methyl ,_, ", '" '"' ". 568 '" 595
Orange
Alkalinity •C_

" rotal (mgIL) no '" '" n, N' m '"hardness •
Caro,

n Magnesium (mglL) " , '" • , n "hardnes, •
Caro,

n Calcium (mglL) '" '" '" '" '" m '"Hard"",'

" "'"'"""" " '.0 '.0 " , , '.0 '.0
NH

" CWoridc CL " '" "" '" "" m no ••
" '0," , Nii NO( , ; Nil ;

Co~!brm
Sourcc:Fle!d data 200!.

The ground water of Barisal Pourashava appears clean without turbidIty or colour. PH

value ranges from 8 5 to 8.7.Total hardiness (as cacol) is within the lower side (average

144mgIL). Ammonia, Nitrogen nil, Chloride (cl-) content is also niL The iron (£lEt") and

manganese (MnJcontent arc also with the limit of both EPeB and WHO standard.

Bacteriological tcst ,hows nil coliform in all the samples. But the samples of 3tH of

kalibari Road and Barisal club show higher nos, ofeolifonn (52 & 12 per 100 ml) winch

should have been disinfected by chlorinating before supply. However no case of

contamination have been reported yet. Samples taken before from the same sources did

not show any coliform. Further samples are required to be tested and water should be

treated before supply, if required The reason for showing coliform i, most probably due

to leakage in pipe and joints. Where water is contaminated Widflow as back into the main

pipeline during off supply period. Consumers of own hWid pump tube wells user have no

complain. Laboratory test result shows HTW Kawnia Manik Miah school and HTW

Valar Khal Bast! water pH value ranges fonn 85 to 8 7. Chlondc (Cl ) content is higher

but negligible (max86.120 mgll). No complain about excessive iron Wid manganese.

Arsenic content is within limit (O.lmglJ).

r



6.4 Distribution SYlltem

There are seven overhead tanks in Barisal poura water supply system. Among which six

are running and one is unused located at Gorostan road from the beginning due to llll:k of

sufficient production wells. In that area water is supplied directly mto the pipeline from

two wells. Rest part of the town well water is pumped up into six OiH tanks from 15Nos

of production wells is supplied to the town by gravity. There is no disinfectmg system or

any other treatment process throughout the supply system. Appendix li-B shows the

general plan of existing water supply system of Barisal Pourashava. Though there are

several valves for controlling \vater of 4,6,10,12 inch dia different distribution pip lines

6.5 Water Production and Usage

The exisnng water supply system of Barisal Pourashava does not have any effective

measuring equipment to measure consumption diree-1:lyand there is no much reliable data

available there off Though production data is available in Pourashava as each production

well have flow meter to measure production. So system loss cannot calculate exactly. The

dally pumping hours oflhe wells as obtained from Pourashava is shown in table 6.5.The

total daily production can be calculated.

•• •
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Table 6.5 Present total daily production of water by BlirisalPoul1lshavaWater

SupplySystem.

A",u~1 disch~rg.
Till" dllily

Daijy "'Dnlng houn of prOODctioo ••• 11 productiun in
W.UNo ..,

WlU"n, '"00 ,. 112000, 2000 • 16000

• ,,~ " }]0000

0 10,000 ;0 160000

U 12,000 " 264000

D I 10,000 " 220000

" 16,000 " 368000

" 10,O()() " 440000,. 1l,000 " 242000

n ',~ '" 54000

" 0000 '" 10S000

" 17,()()0 '" 340000

" 12,000 " 264000

" 0000 W lOOOO
Totnl """"'"Source: Barisal pourahava 2001

The condition of water supply of Barisal Pourashava is very poor. Authority can supply

maximwn 27 laks gallons whereas demand is more. Daily authority can supply only 4

hours water to the consumers which is very poor to fulfil the demand. The amount of

pressure could not be exactly ascertained due to non availability of pressure records &

pressure meter. But it is true that at longer distance from source of even in some cases at

shorter distance face prohlems by getting much lower pressure. In fact people of Barisal

Pourashava are suffering from shortage of supply water seriously. Consumers in some

part of town carmot derive the desired benefit form the supply system. However, leakage

and wastage both from supply and consumption side have also much affect on it

n
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6.6 Wastage and leakage

DlJe to lack of measurement instrument installed, the quantity of wastal,>eand leakage

could not be measured directly. Though wastage of water is very poor due to crisis of

water, Because of very insufficient supply and leakage are repairing by authority

continuously after detection. But some hidden leakage are still now in here which cannot

be detect and eannot be repair. Estimation of loss of water through wastage and leakage

were done in (he following way.

6.6.1 Wastage

(I) It was found wastage from a 1/;.'dia pipe was measured 3 gallons per minute.

Wastage through 350 nos. of stand post and 500 nos of house cormection during 4 hours

supply hours was found to be 612000 gal.

(ii) Over flow: Loss of water for 50 Nos. of overflow PipeS were calculated. It was

considered that 70% supply time was taken to fill up the tank and 30% supply was

misused through overflow. Loss of water estimated was 108000gal.

(iii) Broken tap: Misuse of water through 300 Nos. of Broken tap was surveyed. Loss

of water through broken tap was estimated as 64800 gal.

6.6.2 Leakage

There are two types of leakage in pipe line and sluice valves, visible and mvisible, visible

leakage are repairing by the authority But invisible leakage are remaining and was-ting

water.

(i) Tbrough pipe joints: Loss of water through pipe joints of 30 Nos was estimated

as 21600 gal.
(ii) Through Sluice Valves: Loss of water estimated for leakage of 40 Nos. sluice

valves was as 28800 gal.

(iii) So water loss through different kind ofwaslah>eand leakage are

Wastage =612000+ (0800+64800= 687600

Leakage = 21600+ 28800=50400

Total = 738000

About 27.33% of the total daily supply.

•



6.7 Summary of Water Usage

The present water supply of Bansal Pourashava is 27 LGD. Regarding water

COtlSmuptlononly about 69% of the total supply is used by the consumers while 27.33%

of water is lost through wastage and leakage and about 3.67'!{' of water remains unknown

or unaccounted for winch is caused mainly through unauthoril--ed connection and hidden

leakab>e.Table 6.6 shown the summary of water uses,

Tahle: 6.6 Summary of water uses in 2001

Particular Unit Quantity Total %of "''''' Remark

supply

A Area survey 1527

B. Population in area 603000

served

C. Population served 27800._---
D. Domestic 49.21

Consumption

(i) Public stand 534,330 19.79 Estimated

Pipe Population served

Per capita demand

consumption

Oi) Service Connection 1328.670 Estimated

Population scrved

Per capita demand

consumption

Sub-Total(1)

Non domestic

oonsumpnon (2)

Wastage 687.00 25,46 Estimated

Stand pipe._._.
House connection



Subtotal (3)

Unknown (4) 990,90 3.67 Calculated

Leakage(5) 50.400 11.86 Estimated

TOTAL: 1+2+3+4+5 2700000
1
100 Measured

Source: FIeld Survey, 2001

6.8 Operation and Maintenance

Operation and maintenance work of Barisal Pourashava water supply system is done by

95 personnel headed by an Assistant Engineer who is directly controlled by the chainnan

of the Pourashava. A few year!; ago public health engineering department was responsible

for this but now after completion of five districts town project the Pourashava is solely

responsible for the water works operation and maintenance

6.8.1 Operation

In Barisal Pourashava well water is pumped up into six overhead tanks from 14 Nos. of

production welts and is supplied to the town by gravity and two wells directly supply

water through pipeline. Maximum wells are running 20 10 22 hours per day. Pump

operator are operating the pumps timely and operation of valves by tbc valvc operator!; in

supply time.

6.8.2 Mainteuance

Maiutenanee IS the periodical activities (e.g, daily, weekly, monthly or yearly) which are

required 10 conserve the system in normal operatiog condition preventing from break

down, A general maintenance schedule is maintained for the smooth operatwo of tbe

water supply system of Rarisal Pourasbava.

Petty mamtenance, normal servicmg and greasing every seven days are done for all

pumps. The overhead tanks are cleaned and washed by bleaching powder per month

regularly Maintenance of service connection joints with distribution lines are also done

ou receiving complam from the consumer. With this one supervisor and one Inspector are

engaged full nme for repair of sluice valve leakage and other hidden leakage There are

also one tubewell mechanics who is responsible for repair of tubwel1s when required.

Table 6.7 shows the organogram of Bansal Pourashava waler supply system.



Table 6.7 Organogram ofBari!lll.! Pourashava Water Supply Section

"'I) DeI;o:riplioo N.

"' AssiSlant Engine •• ,
"' Waler works superinlendOllI ,
" Pump driver "
"' A•• is!an! pump driver "
0; Valve operator U

"' Supervisor ,
"' Insp.eto. ,
"" Plumher ,
.0 TUOOwellmechanics ,
W Pipe line labour W

" Bill clerk W

" Oflice staff "
" M,L. S,, ,

Total "
&lurce- Bansal Pourashava 2001

6.9 Water Tariff and Revenue Earning

6.9.1 water Rate

In facl no metenng system was introduced in Barisal waler supply system. Only 100

meters were introduced in five districts town watcr supply project on test basis. For that

water rate in Barisal Pourashava is nat rate based on the size of/he pipe and the type of

connection. The monthly rates range Tk. 40/-to 1600/- in residential and commercial

has is. Government, Institutions, Educational institution, Banks, Hotels, Restaurant,

Industries etc. are under commercial category. New connection fees arc adopted by

Bansal Pourm;hava acconling to the si7.e. Iype and length of connection. The applicant

pay SOOt-assecunty money on behalf of pourashava. The applicant also pays for all the

labour and material costs incurred for the pipe line in his premises up to the nearest

distribution pipe line ofBarisal Pourashava, The current water tariIT are given belov.c

,



Tllble 6.8 House connection fee and Monthly rares.

SINO PilJ" Size I Cood •• tioo Fee Tk Moothly Rat ••
id~b I

Domestic Commercial .Domestj~ Commercial

m W 'OON~ 15001- 401_ ~Ol.

IT> 'J." 1500/_ 1000/- 801- 2001_

IT> ,.. 20001- 1000/_ 200/- 400/-

M m" "'""~ "'''''~ 4001- 12001_

0; ,.. 20001- 'OON~ 12001- 1600/- I
Source' Barisal Poumshava 2001.

Though connection fee depends upon the valuation of the holding. With this all the

holding within the Pornashava are levied with a water tax depending on the annual

valuation assessment of the holding (currently 7% of the assessed vallie), irrespective of

the holding having piped water connection or not.

6.9.2 Revenue Ellrning And E:a:penditure

Barisal pOllfashava at present earn revenue from water supply sector under the following

heads:

1) Holdmg tax (7% water tax quarterly payment)

2) Service connection fee (paid once during new connection)

3) Road restomtion cost (paid during new connection or shifting and dia chal1h>e)

4) Waler mte (Quarterly payment)

5) Shifting charge (when consumer want to shift his connection for better service)

6) Dia chanb>e charge (when consumer want to increase or decrease dia of his

connection)

Yearly water bills are normally prepared at the start ufthe fiscal year and distributed to

the consumers by 10 bill derks. The consumers pay their bill to four branches of a

scheduled bank. Now collections are separaled with other funds ofpourashava but some

time it is utilized for other non-water utility needs of Pourashava. In fact water account

should separate for its emergency need. for this vety often cash shortfalls in water supply

emergency operation and maintenance.

•



The service connection status ofBaris.a1 Pourashava are giveu below in table 6,8.1

Table 6.8.1 Service conoection status ofBlIrisl.\! Pourllshl.\vl.\ 2001

Dom •• tk rOlllltttiOJl Commerti.1 , Publi.
ludustrial _nnd

SLNO Siuiu.h """"ediou posts
(No)

" 2" dia ,
" 10,;" •
" ,' M "
'" 1'," dm 1356 '""0; Wdia 5101 '" 756

'0'" 650t %; '"
Source: Rarisal Pourashava 200 I

No water rate is collected from religious institutions and public stand posts. From Table

6.8.2 the yearly revenue earning of Barisal Pourashava water supply system can be

roughly cstimawd.

(a) Revenue from Water Rates

Table 6.8.2 Estimlltion of Rl.'Venue earning (rom Barisal Pourashllva water supply

system.

51. S •• Size ". Onm,"i. {al Commer.,;al (b)
pi"" din
ill ineb

"" '" Ra1. Tk. Total No '" "'. '""
Connection Rev, Tk Connec!ion Th. Rev.Tk

"' ,.. .. .. , lbOO "00

" 1'1," - .. .. • "00 %00

"' ,.. M ,"0 8800 " ~" "'"
"' ';'" 1356 '" 1OS480 "" '"" 53400

" '1,- 5101 '" 204040 '" '" 53520

Total Moothly 448640 Total yearly 5383680 TIIh

( •I



(b) Estimate revenue (rom Service connection fee

It was observed that the nwnber of new connections per year nmges from 100-150

obtained fmm the received of last few years. So eOJl5idering 150 Nos. of new connection

per year the estimated revenue comes as:

150 x 2500/-= 3,75,000/.(ineluding 500/- as security money)

(c) Estimation ofrevenue from holding (a~ (7% of water taJl;).

In the year 1999-2000 budg<:t th<: collection of 1808200/- was m this account Total

estimated minimum annual T<:v<:nu<:;

(A+!l+C)= 53,83,680/-+ 1808200/- 375000/- =7566880/-

Actual revenue collection and <:xpenditure ofwat<:r supply syst<:mofBarisai

Pourashava during the last two fiscal year (1998-2000) are gn<:n below in table 6.9.1 &

table 6,9,2 respectively,

Table 6.9.1 Actual Income of 811risaJ'Pourashava.

SL No. fum. 19911-9!IT~1uo 1999-2000 nka

0' Service connection tee 256500 280500

I m Waler rale 4230250 4850780

m Holding (Water lax part) 1402550 180-8200

TOI!ll 588<1300 6~3<1480



Table 6.9.2 Actual E>;peoditun: of Barislll Pourashava.

51. No. Item. 1998-99 Taka 1999-2000 Taka
Iw- Operation and Maintenance work

; Esrahllshmem (Manpower etc ) 22,70,153/ 24,56,))0/.

ii. Electricity 51,OO,OOOl- 51,00,000/.

;;; Chemic.l, 10,0001_ 12.000/-

" Petty m"imellllllce 2,00,1901 2,50,300.'

01 Developmc:lJl Work
, Physical 1,00,000/_ 1,50.0001_

" Mechanical! Electrical 34,5001_ 35,200/_

iii, Replacement and Rehabilitation work - -
" Regeneration work - -

(oJ Contingency 46,1191_ 51,000/-

(oj Otho" 1,00,000/- 1,40,000/-

,,,wi 78,60,~621- 81,94,630/.

From the above table it is observed that in 1998-99 and 1999-2000 there remain deficit if

we pay electricity bill. On the other hand water biJl and ponca tax: are remaining

unrealized Only 40-50% holding tax: can be collected and 70-80% water biJl can be

collected

So for Bansal Pourashava the average operating cost per 1000 gallon ofwaler is

Tk, 81,94,630 - 8.31 Fer 1000 galion
27,00,0000><365

But Ihis water seJlmg rate by Pourashava actually:

6939480
2700000 x 365 ,,7.04 per 1000 I;ullon

,
--. -OIl, .~,



CHA'PTER - vn

WATER SUPPLY SYSTEM OF BARISAL 'POURAsnAVA

7.1 Problems And Prospects of The E~jstiog Water Supply System

Problems and prospects of the existing water supply system are analyzed on the basis of

production, supply and consumption component of the systemwhich includes:

(i) Production wells (ii) Pumping facilities
(iii) Overhead tanks (IV) Distribution pipe network
(v) Water quality (vi) Leakage and Wastage
(vii) Operation and maintenance (viii) Financial manab'Cment
(xi) Water rates.

7.1.1 Prodnction Wells

In Barisal Pourashava all the existing wells are opemting excessively. 20-22 hours

operation of well is very hannful for its estimated life, It occurs opening of well screens

and seldom faults of pump and well. Therefore, it is proposed that the present discharb'C

of each well be reduced to the recommended level as soon as possible. Perfonnance of

Exisling Tubewclls and Aquifer ofBarisal Pourashava is given in table 7,L

•



Table 7.t Performance of Existing TnbeweUs and Aquifer

'"ffi

Tubewel! D",h S,_ Di.cbarg D"w Initial SP Pumpln mislvit Conuel Aquifer

"
Loc.alion ,., length e"Q' '"~Cal"'oIr:y glevel ) ivily condition,., (m3lll) ,., (m3Ih1m) ,., '","" (mid).,,'

Well No ) DPHE-",. 24550 2435 " 11.58 " " " - '">,='~d
Well No 2 Zilla 245.35 24.38 n, 7.70 12,08 15,SO '" B Moderate

School
Well No, 3 Ilob,,-a

24535 24.38 h.o<> Replace'ood
, - , - -

Well No 4 Pollee line 24535 24.38 , "., , ,. , laee
Well No 5 . Amon.lll • 28710 2459 9.09 16,24 9,73 1S.23 ;'0 105 _erate
Well No, 6 Kw " 287,60 24,36 " <em " " " - ,=.
W.UNo 7 Lin. Road . . " '" , , _ I.ee
Well NO,8 New VlIli khatlA 29, J2 2885 ..., '" 1688 13.21 >0, 16 Good
Wen NO.9 Sh. csta bad '" 28.85 4545 9.27 "" 1614 ;00 • =pModerate
Well No 10 N8Zlr Mohall. 29792 2885 , '" , - " " lace
Well No 1J Janokishmgh 369,75 28,85 54,75 21 70 3.41 15.43 '"' S Moderate

road
W.liNo,12 Women's 295,22 23,67

,
Replace

Coil " " - " " -
W.1l NO.lJ Homio Colle e 298,05 28.R5 4S.45 9.34 n, 16 14 '"' , Moderate
Well Nu, 14 Bansal bus 265.64 28.85 7272 10 75 hOS 15 S4 '" " <rood,moo
Wel1No,15 Stadium 390 03 28.R5 9090 IS 68 hO' 21 33 ;," ) Good
Well No 16 ,= oint 30215 28.85 ;OM 6.02 12.29 1610 .<0 " Moderate
Well NO.17 I\.:Iadrasha 300.% 28.85 13.68 7.23 10,24 18,55 370 " M_re
Well No. 18 No' ;n atlon NA N.A NA NA NA NA N.A NA
Wen No 21 Not in 0 tlon N.A NA NA N.A N,A N,A N,A N.A
Well N(l,20 Kawnia m NA N< " NA NA N.A N.A N.A
Well No 19 Haleru ali m 28.85 2727 9.34 9,95 Ll.27 3)0 "

Moderate
ColleRe

Well No,22 Sadder Rd 303,95 28,S., 72.27 9,27 7,09 15 0 I '"0 w G,"",
Well NO.24 Goro.tan Road 24324 28.8S '" 1020 11.10 1b 10 '" , Moderate
Well No 23 Zilla Scltool m 2885 54.54 9.50 1210 2001 '00 " Moderate

Note. N A or blank cells mdicale not applicable or data were not aVailable dunng
survey. Tabk: includes bolh working and non-working Tubcwells



7.1.2 Pumping Facilities

From Tahle 6.5 it is observed that only pump no. 15, 22 and 14 are operating at

satisfactory leveL Rest 14 pumps are operating below the nominal capacity, pumps no.

5,J7,19 and 24 should replac;; immediately, Pump N. 2,9, 11, 13,16 and 23 consumlUg

more power against their discharges. There should also required to be replace for

economical running.

7.1.30verhead Tanks

One overhead tank located at Gorostan Road still now unused due to lack of sufficient

water of production wells. There should install one or two no oCprodl.lctionwell nearby

to operate the tank. Overhead tank of Kazipara and Kawnia need some repair. Both the

tanks require level indicators for assessment of production and supply through the tank.

Rest four overhead tanks constructed in five districts project period still now runmng

well,

7.1.4 Distribution Pipe Net Works

Barisal Pourashava water supply system distribution network consist~ of 140 km length

of 12# dia to 4" dia pipelines of various materials. These pipelines were installed at

different time during last 50 years without planning. The main problem is there is no any

complete pipeline network map ofBarisal Pourashava, There are some unplanned inter-

connector which are causing unequal distribution of water. There are also 2 to 3 Nos of

distribution pipelines in the same road instal1ed in different time. As a result desire

pressure cannot be maintained at supply time Without this there are some megal motor



by which some consumer driving out of water form distribution pipelme. Though

Authority is trying to check and control this illegal pumping,

7.1.5 Water Quality

Quality of water of Barisal Pourashava as produced from production well sources and

supplied in general are found to be good quality: all the contents remaining within the

limit of EPCB and WHO standard, Due to presence of occasional coliform only

chlorination and no other treatment is required.

Table 7.2 Complain about tbe quality ohupply water

Quolity FTequenCy Percenl

\VIuteired '" 46.6

S~djmet1t

TumId wale, '" 34.1

BIld t.slei bad

" 16.6
smellisaline water

S",p fum d"se 0 "
not appear

Others (Spedry) ; 00

Total m 100,0

Source:Field Survey2001,

7.1.6 Leakage and Wastage

In Bansal Pourashava it was found that leakage and wa.~tagcin watcr supply system is

about 27.33% It is very high. For an efficient and economic performance of the supply

system, the leakage and ",<!Stagemust be brought dO\M1to a tolcrablc limit, say up to 10-

15%.Followingmeasures may be taken to rcduce the leakage and wastage amount.

(i) Replacement of old & defective pipes, pipe line joints and sluice valves.
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(ii) Proper and regular maintenance of the distribution network.

(iii) Frequent che<;kingof household overhead tank over flow and defective faucets

and imposing penalty on consumers for repeated \\Ia:,-taj,'t'.

(iv) Using good quality taps in public street hydrant and should oonvert the street

hydrant to community tap for giving responsibilities to the users.

(v) Need social motivation to bring aWoiIenessamong people for preventing wastage

of water.

(vi) Metering of ail service connection.

(vii) Each road should have only onc distribution line. Other will have to be closed and

removed.

7.1.7 Operation and Maintenance

Weekly or monthly maintenance schedule for each component of the system to be

prepared and followed accordingly.

Measunng equipment for dIscharge, draw do\Vl1and waler table of welts, pressure

records, bulk meters, both at production and major dismbutl0n points to assess the

amount of system loss should be installed. Sufficient supply to all the areas can be

ensured by sequential control of valves at different points of distribution lines. If required

new valves to be installed. Sl.IIplusinexperienced staffs are in Barisal Pourashava water

supply system. So trainmg is necessary for the stafI"andle\:hnicians.

,



7.1.8 Financial Management

Financial management of Bansal Pourashava water supply system is very poOLAt first

20.30% water bill remain uncollected. It IS increasmg day by day because people are not

interested to pay bill as they are not getting sufficient water, Peoples are sinking

Tubewe1Jpersonally and would like to close the conneetion. Ward Commissioner's are

recommending for disconnect the connection of the applicant. They do not like to think

the future of the water supply section, So revenue earning is decreasing day by day The

Consumer's are sinking own hand tubewell for sufficient and pure water supply.

Tabte 7.3 Source of water for household use

Source ofwatc' F,oouCJIev Percent
Supply water by municipality m 84.3

Own hand tubowtll '" "
Street hydrant " "

TOlal '"0 100-1)(1

Source: Field survey,2001.

On the other hand the expenditure is on the increase every year due to increase of

dccrrieity rate, employee's salaries, maintenance and occasional development work As it

is a good running account chairman transferring this fund to some other imponant work

which IS not related to water supply sy:.1em,As a result now emergency maintenance

work of water supply system is difficult to perform due to lack of money, So the crying

need for Bansal Pourashava water sl.lpply system is to improve the financial

management.
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Water Rates

The present water rates of Barisal Pourasbava wcre fixed up in June 1990, After tbat it

was not updated for last 12 years.

The appropriate fixation of water rate is a very imponant factor for a SIL~tainablewater

supply system as well as for giving quality services to the conswners. Survey report

sbows that 62,7% people of Bansal Pourashava are mterested to pay 25% more tariIT for

better quality and sufficient water supply. But Chainnan and the committee of Barisal

Pourashava, do not like to increase tariff.

Table 7.4 Opiniollillibout agree to pay on increase in water rate.

Increase in tariff
Frem,j'nc Valid ""'elm!

Up 10 25% ,., 62.7

251050"/0 •• '"
Sllt07S% " lL2

75 to lllll% " M

No '" H

'" IllIl,O
To,,"

Source: Field survey,2oo!.

Analysis on difl:"erent income groups ability to pay shows that 25% increase of tariff if

levied will be acceptable by tbc consumer ofBarisal Poura.~hava.



•s••s
~

a:
i
0<
~
~
g
•••<
~<=•~=•~••= ~••,
0=1;
<
0= •, •D
'<-a
0-•.'1'~

I•• • •,w 0 w 8IN W N ~ ~
.E 9 2 2 W

1:3"~15 ~ 0z181100 •

o



7.2 Water Sources

The main source of water supply for Barisal town is from the underground. The ground

water has been used a, the source for the water supply in the town. After introducing the

piped water supply in 1960, a second major expansion of the system was done by

installing 12 more tubewells during 1985.90 both under ADB assistance & afterward.

There is a surface water sources, But as the ground water quality & resource till now is in

b'OOdcondition, the surface water has not been considered as a source for water supply.

7.3 Hydrology

The hydro geological condition of Barisal town varies from place to place. The te!it

drilling done by water jet mcthod almost indicate many water bearing strata separated by

imperious or semi imperious layers. The sweet water aquifer nonna11y exists from 700 ft

to 1000 It in between which the separating layers al,o exit The medium depth layers is

normally saline & al,o have limited thickness. The production weBs are nonnally

installed within the sweet water aquifer. The transmissivity coefficient of the aquifer are

estimated to be good (as no pumping tcst data was found available) as the present aquifer

is surviving the need of the water. However, the deeper aquifer over 1000 fI did not give

promising output as seen from the experience of tile five districts town project.

7.4 Future Ground Water Abstractiou
•

The performance ofa well is often observed to dechne with time. The water .quality is not

only the controlling factor but heavy pumping accelerate the clogging phenomenon in the

screen by accumulating fine grams. From the radIal flow concept, it is apparent that as

ground water converges towards a well, its velocity increases. If the vcloeity exceeds the

critical limit, finer particles will be transported from the aquifer m\o the gravel pack. The

filter subsequently clogg resulting in a loss of head. Moreover, this increasing head loss

•
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will strengthen the potential for incrustation & further plugging of the screen area. Thc

approach velocity of the water to the screen should, therefore, be restricted. Hlllsrnan

(1972) suggested to modify Sicharde's relationship to

Va <1/30-v'k

Where,

Va = approach velocity (m/s)

K = Hydraulic Conductivity (m1s)

This should also be noted that when some portion of the screen dogges, the entrance

velocity in the other portion of the screen dogges, the entrance velocity in the other

portion of the screen become unacceptably high & consequently the abnve mentioned

relation ship is no 10Il/,'Crvalid. ThereloTe, the weI! should be monitored on regular basis

& the screen should always be kept clean as practicable considering tbc avcrage aquifcr

formation (medium to fine sand). The Tewmmended abstraction rate from each well is 68

m) ih lor Barisa! town. However, this rate may required to be lower down, if plJmping

tcsts indicate to do so.

7.S Present (:overage

There are 14 (fourteen) Production wells which are pumping ground water for the water

supply system of the to\',1L Thc daily production of watcr is 27 LG. Regarding water

Consumption only about 69% of the total supply is used by the consumers. The averaj,'C

present per capita consumption is 60 lpcd However, in comparison to present estimated

population of the town (Pourashava) the coverage is 77.8%. The rest population are

covered with hand pump & other sources of water.

•
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7.6 Management Of The Water Supply System

The water supply 5ystem managed by the Pourashllva. One Assistant Enb>ineerIS in

charge of the pourn Wlltersupply system & is directly controlled by the Chainnllll. The

Pumps are operating by the pump driver5. The new development work is done by DPHE.

The monthly water tariff collected by Pourashava. Pourashava is responsIble for

operation and maintenance work ofWllter supply system.

,.



CHAPTERVllI

WATER DEMAND PROJECTION

The water demands for Bansal Pourashava are developed on the basis of data on present

consumption obtained for eaeh group of domestic and non-domestic consumers during

the field investigations.

8.1 Area lind popuillti~n ~erved

According to the PollIllShava ordinance, 1977 under its compulsory function thc

Pourashava is supposed to provide or cause to be provided to its inhabitants an supply of

wholesome water sufficient for public and private PllIpOsewith in the limits of the funds

at Its disposal. So, in principle, all the populated areas and the population therein are to be

supplicd with water by any means or system like hand pump tubewel1,mobile supply or

piped waler supply. In the Ib!1owingsections (8.1.I and 8.1.2) the area and population to

be served for the plan period through piped water supply are discussed. TIre rest ufthe

areas and population will be provided with hand pumps or utbcr suitable S(lurces of

supply.

8.1.1 Area Served

For preparation uf the watcr supply system master plan shown in Appendix-II up telyear

2020 the areas to be served in future are carefully considcred on the basis of the

following basic approach.

(i) Basic Approach for selection of area served:

Population density, geographical and spatial conditions and the land use plan are

considered for selection of the area served.

55
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(ii) Population Density:

Barisal poumshava has been dedared as divlSloual head quarters on 1st JanlJal'Y, 1993.

People of its surrounding are gathering in this town day by day for better urban life, So

expansion of area taking place in the outward directions from the inner area of the

jXlurashava. Density alone cannot be the criteria for selection of the area to be served- For

certain areas having compllIative1y higher population density or where some pub1i1;

institutions or private establishments (if any) are planned by the land use plan will not be

induded in the area served If sUl;h areas are isolated or situated at far distanl;e. On the

other hand areas having lower densities but lo<:ated within or close to the area served

under existing water supply system will also be induded in the future plan At present

area served is about 15.38 sq KIn of the study area The area pl8Illled to be serve up to

year 2020 I;an be seen by the following table:

Table 8.1 Ward basis served area up to 2020
Ward No Name of Ward """'- ATea served " .km,

(SQ,km')-' 1999 2010
m Kawnia 2, \3 2,10 ,n
" Amauat 1.69 '" 1.69

"' BazarROlId 0.40 "" "'""' Mas 'id Ban 1.21 ,n 1 21
eo Alekanda 2.83 "" 2.83
eo Sa~i 4.23 '"' 4.23

"' Kalibari L17 '"' 1.11

"' Fakimari 0,40 0;" 0,40
W Zila School 0.40 0.40 0.40
W Barlsal Union '" 1.79 1.89

TOTAL 15 38 16.35

This tell wards of Barisal Pourashava I;overed under the existmg water supply system and

the adjacent area which will attain required densities has been induded into the area

served.



The area to be served thus selected covers an area of approximately 39.60 sq. lan, Which

is about 80% of the study area. The total population in the served area will be about

302588 by the year 2020,

8.1.2 Demography & Population Projection

In order to asses present & future demand of water for the planning period of 2020

correct projection of population among others is essential For estimating future

population the following relation was used.

P, P~(l+rt

Pp= Projected population in year n.

r = Rate of natural increaseperyear.

•

8.2 Existing Mouza wise population projection and net residential density of the

study area

Barisal municipality is the only urban area of the thana. It consists often wards 38

mahallas and seven adjoining mouzas as other urban area and occupymg an area 39.60

sq. km. of which 16.35 sq. Km. is municipal area,

Tabe1S.2 Mouza wi~ePopulation Density ofBari~al Pounlshava:
Mouza Name with Goo- Area W" f'op~talion "" Den,ity
w;, sq.km Ratio

'm' M', l'emale
Ban,al Mucici '" 16,35 30.504 170232 92982 77250 " 104t2

Ward No 01 2,]) 5676 19144 )5228 ])916 '" ]) 683

S06-Paschim Kawnia '" "" "'" t920 '"'
•



•

33.Purba Kawnia 4915 2517& !JIB2 119% n"
Ward No.02 1.69 4.461 24809 13227 11582 '" 14680
(153_Amanatgani 1738 9783 5252 4531 '"295-Charupan ''''' 8361 4378 3983 n"
%8_Town Schoul "435 '''' 1405 n" '"972-N.Amanatwrni '" 408l "" 1889 '"Ward No.03 """ 3127 15978 10140 5838 '" ''''''ISS-Bazar Rna<! M 1M! 1055 '" '"242_Chack Bazar '" '" '"' no '"26S.Char Ilatl.1lola "" 4022 2413 'OW ""3~6.Forrya patty m 1124 ". '" '"403_HatkboJ. 1289 6955 3919 3036 '"430-Joilkhan. n" 1295 '"'" '"" '"'W!lTd No 04 1.21 2200 11277 ,- 6313 '" 14,279
376-Girnl MahalIa '" 3000 'OW 1131 '"5W-Kalpatty "'" 4550 2867 1683 n"
537.Mnszidb.n "" "'" 6228 3499 no
W~nlNo 05 2.83 4082 23588 1213) I J457 '"' 8335
287-8. AJekanda 2591 15376 .,'" 7322 n"
645-N. Alekanda 1491 82J2 4077 4lJ5 "'Ward No.06 4.23 ,;;, 20247 10959 ,,;; n" 4707
OSO-S.M. College '" 1067 no m '"'lO]-Baiddapara '"' '''' 7.12 m W,
B4-Bagor. '" ;;~ ,m 2548 n"
314_S, Sagardi 378 3915 "'" '""' W,
779.W Bagur. '" 2539 1313 1226 '"'860-W,Sallardi '" "'" !J08 n"" '""190,N. Sa ardi M' 3434 1713 'n< w,
Ward NO,07 1,17 2488 13390 '"" 6307 m 11444
457_Jhautala '" 1365 m '" m
484_Kaliban 733 3785 2038 1747 m
591-NaruaBazar '" no '" m "618_Nozir Mahallah '" 2942 1535 1407 .•,
980.E,B.M,College ". 3092 "" 1413 '"995,Profes,or Dara "" 1430 '" 73.' "WMdNo.08 0.40 1110 5793 3119 2674 m 14483
322-Fakirbari 1110 5793 3119 2674 m 14483
WMdNo.09 0<" '" 5388 ,= 2388 '" 13470
241_S. Zila School ''" 2232 1269 %, m
726-N.Zila School '" 3156 1731 1425 '"Ward No.lO 1.89 "" 14618 7495 _ 7123 '0; 7734
026-Bagl1r. Road 1128 6255 3232 "" '"'053_Battal~ '" "". m '"" '"161-Barisal ,W 3119 '''' 1529 '"'564_Mu Gno d '" 1378 '" '" '"

,.



752-Qxford mission '" "" ,- 1424 '"'Adjoining: Urban Ar~a 23.25 5902 32514 17187 15327 m 1398
OSS-Dagma "00 '" 1584 "'" '" '" 1760
277-Chac Ulonghai 0,46 '" '"' '" '" '"0 ,"'"285--Char Bar;a 4.08 M' 3518 1767 1751 '"' '"55S-Kashipur I.RO 0., 351S 1797 171R '" 1953
57~.Khur Char 0., 1360 7073 3761 3312 ,.. 1073
848.RUla 0.96 m 1273 on '"' m 1326
856.Ru

"
8.45 2638 15089 ..'" 6990 n• 1786

Total 39.6U 31'>408 202746 1l01b9 92577 '" 5120

Source' Bangladesh population Census, 1991.

8.3 Water Demand

Water demand projection usually based on historic cOl15wnption level, population

projections, settlement pattern, land use & servIce leveL For assessing demand, both

residential & non residential demand have been considered separotely,

8.4 AssessmentatWater DcmandFur Tbc Year 2020

For 2020, the domestic demand for Bansal town was considered 110 Ipcd (from field

survey) and for other demand 20% of domestic demand including loss was considered.

So the per capita consumption rate is 132 Ipcd Total supply hour is considered 12 hours.

Considering 2.5% population growth rote, the demand for the total population of 302588

nos is calculated to be 47966.50 ml/day,

8.5 WaterSourceForThcYcar2U20
In Barisal town the potentlal surface water source is not considered as the source. The

only source of water supply has been considered to be the ground water. The present

,



discharge from the production well is showing a declining trend. So for future the

discharge from a production well is considered to be 68 m11h. For excessive use of

ground water there might be mining effect on the ground water. Therefore during 2005

to 2008 a situation analysis oflhe ground water potential study will have to conduct. If

ground water is not found feasible, swfaee water treatment plants could be constructed

If surface water treatment plant is needed to be constructed, then the present s%eill to

be redesigned for tbe year 2015.

•



CHAPTER IX

WATER SIJPPLY SYSTEM MASTER PLAN

GENERAL

To design a sustainable water supply system master plan for Barisal Pourashava at first

wards no 6,7 & 10 have been taken on an experimental basis. Steps for the preparation of

a master plan of water supply system with refcrence to these three wards up to the year

2020 has been descnbed in this chapter. The plan has been developed based on projected

populallon & considering the inc-ome levels of people in the area.

9.1 Water Supply Pilin For Wlln!no 6,7 & 10

For planning a sustainable water supply system for Barisal Pourashava it was observed

that urban growth tendency directed towards flood free land in areas where there are not

only opportumties for Job creation but also sufficient adjacent land for extensivc

residential development. The northern corridor in the Kashipur area & Rupatoli the

southern along Patuakhali & Jhalakati road bec{)me the principal channel for urban

grmvth in the long term. Now there are 10 wards in Bansal Pourashava with 5727 acres

of lands among which ward no 6 (Sagardi) is the largest 10 sue covering 1476 acres of

lands. But population density & development work of this ward is very poor comparative

to other wards On the other hand, ward no 7 (Kalibari) is smaller in size with 169 acres

only. Its population density & development work is overwhelmingly higher than rest of

the wards It is also important to mention that ward no 10 (Barisal) is the heart of the town

& medium in size with 369 acres. Though its population density is high but development

work is increasing minimally because in this ward scope for development IS low. Now

there are about 50,000 people in these three wards. Existing population, population

projection for 2020 & income levels for these wards are b<ivenin Table 9.1



Table 9.1 Population Projection & Income Levels For tbree wards (Ward No.6, 7
&]0 )

Income group.

Ward No. & P!J1lulation i'roj""tod

Nam. 1991 POpuloliotl Lower Medium Higher
2020 In.ome In.,,me lnc"me

Group Group Group

Ward No. (,
20247 42469 3525 29176 9895

Sag"rdi

Ward NO.7
13390 2S()1lIi 2J31 19295 "•.

Kalibari

Ward No. 10
14618 .1Q662 2545

1
2i064 7149

BarisaL
I

9.2 A!Iljellsment Of Water Demand Of Different Income Groups For 2020 In Ward
6, 7 &10

Now there are about 50,000 people in these wards. [n 2020 total population will be about

10000 (considering incremental rate 2.5 %) & their water requirements will be about 30

lab gallon per day.(oonsidering 110 Lped) Though watcr demand projection are usually

based on historic consumption levels, population projcctions , settlement patterns ,&

income levels respectively. But in this study from field survey 2001 il was observed that

demand of water for upper income levels is about 148 LPCD, 100 LPCD for Medium

income groups, & 60 LPCD ror Lower income groups. Accordingly demand of water

ror different income groups for 2020 is given in Table 9.2 in those wards.

, '



Table 9.2 Ikmand of water (or different income groups in 2020

D••••and or ••all'. in til. year 2020

Ward N•••& Name
!Iigh •• h"om.Lower In<o",. Group Mediu'" Iu<om. Group G•.••up

Ward No, 6
211500 2917600 1464460

Sagordi

Ward No. 7
139860 1929500 %8512

KaIibori

WardNo 10
152700 2106400 1058052

B..-isal,

So total demand of water will be about 10948584Lpcd, or 29 laks gallon per day.
At present only 5 laks gallons of water can be produced & supplied in these three
wards,

9.3 Edsting Wafer Supply Facilities In Ward 6,7& 10

There are about 50,000 people in these wards To serve them there are 7 nos. of

production wells & 2 nos. of OIH tank, Among the production wells discharge of

Kazipara & Nazirmahalla production wells are very poOl. These wells wIll have to be

replaced. Rest of the wells are not in good cundition. Those will have to be moderated

also subjel;t to their problems (like mechanical & electrical). At present only 5 laks

gallons of water can be produced by these wells. Performance ofexistmg wells & aquiter

condition are given in Table 9.3,

•

•



Table 9.3 Existing water sources & their aquifer condition of ward 6,7 & 10
-

Ward No Production Well Depth S~ Discharge Remarks
& Name No.& Location (m' length (m) "Q" (mllh)

Kazipara No-6 287.60 24,36 - Replace

VI
MadrashaNo-17 300]% 2885 13.68 Moderate

Sagordi
Zero Point No-l6 302.15 28.85 50.04 Moderate

VII Nazir Mahal1a 297.92 28,85 -- Replace

Ka1ibl\r; No-1O
'.

Homio college 298.05 28.85 9{l.90 Moderate
•

No-13

X Hatem ali College 323 28.85 27.27 Moderate

BansaL No-19

Gorostan Road 243.24 28.85 9.09 Moderate

No-24

Source: Field survey 2001.

9.4 Future Water Source Selection For Ward 6,7 & 10

In 2020, population of ward no 6,7 and 10 will be aboutl0lll7 & to fulfill their water

demand total water requirements will be about 10948584 liter per day or about 30 laks

gallons per day for different income groups. So average per capita consumption will be

about 108.17 lit/day. So for 2020, per capita water demand for Bansal Pourashava master

plan design we may consider 110 liter/day, 20"10of loss will have to considered. So the

per capita demand rule is 132Ipcd. Total supply hour is considered 12 hoUTS.To produce

30 laks gallons of water 5 nos of new production wells will have to be installed in these

wards & 2 production wells at Kazipara & NazmnahalJa will have to be replaced.

11



Production hour wIiI be 16-18 hourn with an average discharge of 63 m3/h from each

production welL Future water sources & amount of production are given in Table 9.4 for

ward 6,1 & 10. Locations of these are shown in appendix i,

Table 9.4 Existing water sources, deficiency of water and future water sources

selection for ward 6,7 & 10 in 2010 and 2020

Present Present Present water Deficiency ,f Present no 0' Extension
work

Population requirements available water per day prodnction requirements

of water wells

2 new
14lak gallons 5 lak gallons 9 la1<gallons production

48255 5 wells and 2
per day per day per day produclion

wells renlace

In 2010 water reqUirements and no of production wells for these wards will be

-
Present population Population in 2010 Requirements of Requirements of

water in 2010 Production wells in

2010

48255 74736
22 lak gallons per

900
day

In 2020 water requirements and no of production wells for these wards will be

Pre:sent population Population in 2020 Requirements of Requirements of

water in 2020 Prnduction wells in

2020

48255 101217 29 Iakh gaHons per 12 nos

d"

\



9.5 Planning for Waler Supply system ofBllrisal Pourashava as a whole

So to fulfil the total water demand of to wards of Barisal POUnlshavain 2020 it will be

required to install an additional 20 new producTIonwells. These for the year 2020 about

37 nos of production wells will be required to meet the demand includmg the existing

ones. The design criterion used for plarming the master plan network of Bansal

Pourashava is given in Table 9.5

Table 9.5 Planning criterion for Barisal 'Pourashavo:

" ,,~ Unit V""',
No

, I'opulalion growth rale % "
, Per capita consumption per day (2020) ''''' '"
, Losses & wastage % '"
, Supply huur Hour U

, ]I,:tirumumpressure M ,
• Minimum peak taClor " "



9.6 Planning Data For The \'ear 2020

To plan a sustainable water supply system ror Barisal Pourashava the calculated design

data based on planning criteria oftab1e 9.5 is sbown in Table 9.6

Table 9.6 Design data for the year 2020

" ,,= Unit Yw

'" """ 2010 MO

, Per capita demand ''"' '" no

, Lo" 200k ''"' '" n

; Total per capita demand ''"' "" DO

, Suppl}' period H" , " "
, ToW population No< 236382 302588

0 No< of produclion wells No> " " "
; Pipelines Km n" "" ""
" Total demand m31day 34542 47966

Tbough in this plan for Barisal Pourashava it is assumed total that all the people within

the pipe line coverage area would be dependent only on piped waler, but practIcally many

users have alternative sources of water Ilke pond, HTWS etc to cope with their demand_

..:.~.
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In the light of above considerations & to make the system sustainable by completing

loops & by reducing number of dead ends, a pipeline network has been designed &

prcsemed in the following section. This design is based on the projected population of

2020. A growth rate of 2.5% has been considered for making the projection. The

population of Bansal Pourashava grew at a rate of 4.23% between 1974-81 period and

207% between 1981-91 period. Growth rate during earlier period was a little bit higher

while the growth rate during the latter period was a little bit lower. We thought it wise to

consider a growth rate that reflects both the periods and thus arrived at a growth rate of

2.5% considering the whole period from 1974 to 1991,

9.7 Service Water Pressure

In the five district town water supply project DPHF.'S practice was to key this pressure

to 15m on 49ft, in order to allow the water to reach the roof tank of the consumers uplo

four story house, But actually in Bansal tOW11 now the pressure is so low that it even docs

not reach to consumer's ground floor level reservoir.

The Pourashava is supposed to supply \\later at least to the ground floor level of the

houses, which requires minimum residual pressure (about 3m a~ for street hydrant), at the

dead end of primary distribution mains. Here another major issue is pure water supply. It

was observed that If consumers get water in their ground level or upper level tank they

never wa~h their lank regularly so during non-supply hour dirty \\later of consumer's tank

come back to the distribution mains due to back pressure. So for pure water supply it is

preferable to keep the pressure up to maximum 3m or 10 ft.

68 •••••



9.8 Supply Hours

At present Bansal Pourashava is capable to supply a 4-6 hours water supply to its

consumer daily. In the prOJXlsedmaster plant if 24 hours supply is practiced, the

operational cost will be too high. A 12hours supply period is assumed for planning of the

system which will optimize the number of wells required, minimize operational cost and

reduce the dia, of pipelines, Moreover, the 12hours supply practicc will allow the system

to mcet the demand level even beyond tbe designed demand level hy supplying for more

hours.

9.9 Redesign Of Distribution Network For Tile Year 2020

Presently the distribution pipelines in Bansal tovm is unplanned So desired water

pressure cannot be maintained. Water distribution system is now desib'TIedto meet the

demand of the service area over a planning horiwn. The design is based mainly on a

specified level of service, which may be exprussed technically in terms of minimum

pressure in the system during peak demand, Pressure should be high enough to fulfill the

demand of the consumers. But high pressure causes more leakage &los5of water.

In water distribution system, looped network is generally preferred doe to ItS relanve

advantages as compared with branched network. A looped system IS more dependable for

the supply of water, as well as more suitable for bydraulic properties of the system. But in

tovms like Barisal, there are many roads where dead ends exist. In fact now there is no

way of making loop. Tberefore, the branch network cannot be totally avoided in

Bangladesh. Similarly, the supply of water in most parts of the tovm is intennittent. For

this, there is no scope of considering the average daily demand of the peak hour.

However, as the system will work for the year 2020, it might be possible to bring the

system under 12hour supply system. For system redesign a peak factor 2 is considered.

r



The hydraulic analysis of network has been carried out using loop program (versIon 40)

developed hy the World Bank. The program is widely used for looped network

simulation and least cost branched network design, The input data is organized by

numbering each pipe and each node in the system& where necessary introducmg pseudo

nodes with zero flow. The input nodes (i,e wells, reservoirs) are marked with (+) flow

while the demand nodes are marked with (-) flow:;.Then the length, diameter & Hagen"

William co-efficient of each pipe & also thc flow & elevation of each node are

determined With several trials for balancing the Unbalanced flow, The capacity of the

pipe lines are computed by using standard Hagen - William's formula. Upon completion

of simulation, the output of the program provide length of pIpe lines connection node

numbers, flow velocity & head loss, hydraulic grade lme (HGL)& residual pressure,

The detailed design of network includes pipe length, pipe diameter, pressure in the pipeS,

flow, head loss, pipe type used tbr the year 2020.

9.10 Street Hydrants

There are 756 Nos. of street hydrants in Bansal Pourashava, Wastage of water and

Impurification of water are occurring due to these street hydrants which are excessive m

number. It is suggested that these should be transformed into community street hydrant

for proper maintenance, People also suppon this view as shown in the table helow

Table 9.7 Willingnes~ to pay Community Sill

Source: Field Survey 2001



Table 9.8 Amount of Payment

","5.00
1000

1500'0,,"
Source. Field Survey 2001.

Valid Percent
67,9

'"
'"100.0

From survey reports it was observed that 84.8% consumer agree to pay tor community

S/H and 67.9% consumers agree to pay Tk. 5/- per month for better and sufficient water

supply. So tor better and sostainable water supply system Number of existing street

hydrant~should be reduced and converted them as community street hydrants.

9.11 Metering

Barisal Pourashava existing water supply system is equipped with no measuring

instnunenl. This allows abnormal volume of wastage, especially through consumer's

household faucets since they would hardly care about the amoont of consumption

because of the lack of service water meters Moreover, any improvement of the water

supply facilities including increment of the water supply capaeity does not necessarily

generate the increment of water revenues to the water supply agency, because water

charge is levied on flat rate basis without relation to the amount of water consumption.

To accomplish a sound management of the water supply, this situation most be corrected

by metering. The installation is firstly planned for higher income domestic users, aJl non-

domestic users and community street hydrants. Bulk meters are also recommended to be

installed in secondary distribution pipelines for momloring non-metered areas.

•



9.12 Minimize Loss &Wastage

The present water production capacity of Bansal Pourashava IS about 27 laks gallons per

day. Of this amount 27.33% ofwaler is losl through wastlib'e & leakage & about 3.67%

of water remains unknown or unaccounted for. To plan a sustainable water supply system

this loss ""ill have to be minimized & be within 10-1S%. To minimize loss & wastage

the following steps will have to be implemented:

.Replaeement of old & defective pipes, pipeline joints and sluice valves .

•Proper and regular maintenance of distribution network .

•Prequent checking of household overhead tank overflow and defective faueet~ and

imposing penalty on consumers for repeated wastage .

• Using good quality taps in public street hydrant and should convert the street hydrant to

community tap for giving rcsponsibilities to the u"Cn; .

•Need sodal motivation to bring awareness among people for preventing \vastage of

water

.Metering of all service conncction .

• Eaeh road should have only one distribution line. Other will have to be close and

remove.

~1l1egalconnections will have to find out & legalize.



CHAPTER X

PROJECT COST & BENEFITS

10.1 Project Cost

The proposed sustainable water supply system plan attempts to provide water to all tbe

inhabitants of Bansal PouraEhava in marmer as found suitable from the aforesaid

analysis The study area covers 3906 sq kin of land to be occupied by 302588 nos of

people by the year 2020. Incorporating the existing 14 nos ofproou,,'tion wells & 140 km

ptpehnes into the system, 20 nos of additlonal wells & 70 kin of pipeline are proposed on

a 12 hours supply system In suitable location to teed the distribution network designed to

serve the estimated population. The salient fealures of the plan & major facilities to be

constructed with their estimated costs are shown in the table 10.1

Tahle 10.1 (;ost estimate (Ilr the implementation of the water supply system plan np

to year 2020

" Unil "" Tot in,. ,_. Unit Quntity " "
HAND '""'" TUBEWELL

SYSTEM, 1'12"<liahand rnhewell No ''''' 38,924.40 3892440

SUB TOTAL (A) 3892440

'WW WATIR SUPPLY

SYSTEM, Land Aoqui.ilion A,~ 0,826 61ak. 9912000, ClVtL WORK

(a) Deep wen No. " 1591304 0 31826088

(b) Pump House No. '" 1,80,000 ''''''''(,j l'ump facjlitie, power line No. '" 3,50,000 ;""=
In,la]]ation

--- ._----, Distribution system

(d) Distribution "~"",

•



(prilllBlY)

'" dia Km W 527000 5270000

'" dia Km " moo" 6720000

D;'lribuli(Jl1 pipe line

(Seco~dal}') 4" dio. Km '" ,- "'-,,) Replacement " '" ,- Km '" 221000 2210000

pipeline, Treatment '0 " 1.15 83.15 laks.

Chlorilllltion pl11111

; Service system

(0 House connection " I(,) Group tap connection No ;0 3000 150000

" Conwrt .trcct hydrant to No '" 1000 756000

Community <;tree!hydranl ", Establishmen! CO,! , ,"0 storied .00 2400,000

(i) AdministT1llivebuilding '0 buildIng 0'
3000,fl.

MATERIALS PLANT ""EQUIPMENT

( Flow meters '" " 10,OOQ 400,000, Service wlller mew N" 12466 '"00 18699000, MeIer le.ting Apparatu' Per ,et ( 1 lnks 2,00000

Leakage Control equipmenl and

Mise, ~quipment, VEHICLE
, '''' No , 1800000 1800000

" Pick-up No , 600000 600000

iii. Water Lorry No ( 1900000 1900000

iv. Motor Cycle No , 00000 ,<>0000

CONSULTENCY " 4% 4593318.72

SERVICE

TOTAL 1194261867

Total Project Cos!: I 1.94 crorc Tic



Project costs are presented In table 10.1, all the costs are calculated in 2001 current price

& unit rate of cost is obtained from DPHE, Pourashava & from present market price.

Total capital cost for the project is Tk 119426286.7, This cost will be spread over a

period of throc years starting from 2003. Accordingly capital cost will hc 2,00,00000,

6,00,00000 and 3,94,00000 for the year 2003, 2004 and 2005 respectively.

10.2 Operational Expenditure

The major operational expenditure of the existing system is on electricity consumption by

Ihe pwnps & the establishment co.! (Salaries & wages of employees). Maintenance &

operation expenditure are very low compared to these two costs. The average expenditure

on e~;tablishment per personnel was Tk 25854-1 per year III 1999-2000. The establishment

CJ)st is recommended to be within an avernge limit of 2% increase per year. Electricity

b111to be kept an increase of5% per year,

The expendillrre made on maintenance & repair in 1998-1999 was 7.11% the total annual

expenditure while in 1999-2000 it was 7.00%. The repair & maintenance CJ)st is

recommended to be kept within J 0% of the total expendllrne (Five district town project.

DPHE)

DepnciatlOn out of electrical equipment's like pump> & service meters etc. may be

considered as 6 % annually, (Five district town project, DPHE).After the implementatIOn

of the project maintenance and operation cost would significantly increase. Project lifc is

assessed to be 22 years from 2003 to 2025. Capital and operation and maintenance cost

during this period arc shown in table 10.2.

Table 10.2 Operational npenditure

y~, Capital Cost Op~rating Cost

'om 20000000 11980680
2004 00000000 18880630
200, 39400000 20600000
'00' 20800000
'00' 21000000



2008 21200000
-'"W 21400000

2010 21600000
2011 21800000
2012 22000000
2013 22200000
2014 22400000

2015 2260()OOO
2016 22800000
2017 23000000
2018 23200000
2019 23400000
2020 2361)l)l)l)()
2021 2381)()i)l)(1
2022 "00000o

2023 24ZOOO00

'"" 24400000
2025 24600000

10.3 Return From The Project

By keeping eXisting water tariff a sustamable system plan cannot be designed for Barisal

Pourashava. The minimum water rate should be such that it covers up all the operational

expenditure. Again for repayment of loans and generation of fund fUf future development

work if required, the rates are to be increased accordmgly but at the same time it should

remain within the paying capacity of the consumer;; Existing water rate of Barisal

Pourashava is very poor because it was introduced in 1990_Tariff rate must be increased

if the projel-'t is to be made sustainable. We are not sure, however, by what percenta~,'e the

tariff rate has to be increased. Three sceneries are considered based on the increase of

tariff ratc by 100%, 200% and 300%.Table 10.3 shows the returns based on increased

tariff rates as mentioned.
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Table 10.3 Expected Return From The Project

Year Retun, Ba.ed On Rum,. Ba,ed On Retum BlUed On 300%

100% inr"".••• 200% InclUJe Inc"".,.

2003 7438560 7438360 7438360

''', 8107380 8107380 8107380

2005 10265690 10265690 10265690

,- 20531380 35929915 41062760

2007 2)057864 361151263 42115729

'''" 215&4311 37772545 43]68620

"'" 22123910 38716&43 44247816

2010 22677007 3%&4763 45354008

201 ) 23243938 40676892 46487867

2012 23825038 41693817 47650064

2013 24420663 42736160 48841310

2014 25031176 43804558 50062334

2015 25656962 44899684 51313903

2015 26298386 46022175 52596747

2016 26955840 47172719 53911651

2017 27629737 48352039 55259442

20)8 28320479 49560839 56640924

2019 29028498 50799872 58056957

2020 29754173 52069802 59508302

2021 30498044 5J371576 60996040

2022 31260430 54705752 62520808

2023 32042003 56073505 64083950

2024 32843051 57475339 65686040

2025 33102035 58062354 67236840



•

10.4 Economic Viability OfTbe Projcl-1

A conventional cost benefit analysis ha~ been made for assessing the Viability of the

project. Thc asscssment has involved mainly financial analysis. This is alternatively

referred to as Discou.nted cash flow method (DCf) or Benefit Cost Ratio (BCR) analysis

method. 10 this project net present value (NPV), Benefit Cost Ratio (BCR) & fnternal

Rate of Return have been calculated for the three sceneries, that is, increase of Tariff rate

by 100%,200% and 300%.Tbis are shown in the table below .In such calculation discount

(or interest) rate has been considered as l3%.lt is obvious that the project becomes viable

only when tariff rate increase by 300%, that is, three times .In that case project can be

sustained even by borrowing /Tom financial market. Otherwise the project cannot be

sustained. For example, if we choose alternative I,that is, increase of tariff rate by 100%,

then we have negative NPV and negative IRR. In case ofahcrnative 2 (200% increase)

the situation is better because IRR is 11% and Benefit Cost Ratio is close to L But the

NPV is negative mmng that at 13% interest rate cost cannot be recovered fully.

Table 10.4 Single-Yalue Measures Of Economic Yiability Of Project

Valnes ill Taka

Alternative Projocl DisooutUoo DisooUJIted NeV BCR ffiR
Life Co< B""ef11
(years) (in per-eerrt)

I.In.rea", of Tariff Rate n 239,883,902 138,148,185 _101735717 0576 _4%

" tOO%
2, Iuona"" ofTarifTRate " 2311,563,917 223590,779 _14973J38 0.937 11%

" 200%

J. Increa •• or TariITRal. n 239,883,902 256,247,J57 16363255 ,.~ 15%

'"JOO"l•
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10.5 Implementation Schedule. Phasing

Implementation authority of the Planing will be the Barisal pourashava, BansaL They

will have to take all the necessary factors of the plan VIZ.detailed design, tendering,

prOClJrement of component of auxiliary equipment, developing, testing and

commissioning with the technical help of DPHE (if necessary).

The plan IS phased into two maiu phases i.e. first phase (design) and 2nd phm.eprograms

(construction phase).

The first phase program is scheduled to commence in July December 2000 ,\lith

Engineenng services and detailed desib'" of the project, followed by tendering and

awarding of contract. The phase will end December 2001.

The second phase program is proposed to commence in January 2001 with the

procurement of mato::rialsand equipment, construction of all civil works, and test

operation and to be completed by December 2006.

Appraisal of feasibility of the project, funding arranb'Cmentand approval are scheduled

In third and fourth quarters 01'2000, which ISfollowed by the engagement of engineering

consultants for detailed design and tender. For design and lender slah'C 1.5 years is

allowed. For procurement of materials and equipment and construction work, a total of

five years is allotted.

Interim measures which shall be undertaken by the goverrunent on its own account are

scheduled in 2000-2001.

10.6 Management and Development Control

On implementation of the plan, the water supply system to the Pourashava as usual for its

operation and maintenance.

An efficient management system in all respect VI7.. technical, financial and

administrative are to be development for smooth running of the system. The

organizational structure of the existing \-vaterworks system is to be reviewed and if



required rearranged on the basis of the evaluation of the capabilities of water works

personneL Gradual recruitment of new staff in accordance with projected e)(pansion of

services should be included in the staffing schedule.

A reliable and fairly efficient recording and reportmg system IS required for effective

management. Management systcms specifically geared to water works operations should

therofore, bc designed and implemented.

The Pourashava authority should execute its power in development control as regard to

unauthorized land uses violating the land use plan which may turn the projected water

consumption to be either under or over estimated. Any unauthorized new well, deep

tubewel1, water pump or any other source of water for drinking purpose must be

controlled by the Pourashava in accordance wilh the Pourashava Ordinance, 1977 for a

balanced utilization oflhe system planned.

10.7 Monitoring, Review

The plan, during both phases of implementation should be monitored as regard to any

change or variation in the planning standard and critena as was adopted for the plan. The

unaVOIdable chanb'CSare to be adjusted and accommodated in the plan accordingly. The

plan shall also to be reviewed at the interval of maximum two years with respect to its

achievements on the tarb'Cted objectlves and providing with noxessaT)' alternatives as

required for the umely and economIC implernenta1ion orlhe plan.

(



CHAPTER XI

SUMMARY AND RECOMMENDATION

ILl SUIDlUllty

At present water supply system ofBarisal Pourashava is entirely by under ground water.

There were 24 nos of production wells among which 14 nos of production wells are

nmning to supply about 270000 people of Bansal Pourashava in 10 wards and 38

Mahallas by 140 km of pipeline & 6 nos of overhead tanks. The total service facilities of

the Pourashava are mainly concentrated in the core area and are mostly dispersed in the

peripheral zones. At present only 27 10 30 lakh gallons of water can be produced &

supp1J.ed to the city dwellers. 11was also surmised following extensive discussion, that

about 77.8% of the total Population are receiving water from the 14 production wells

connected to the present distribution networkThus at present the total estimated deficit is

about 40 lakh gallons per day. So to fulfill the lolal water demand of 10 wards ofBarisal

Pourashava in 2020 it will be required to install an additional 20 new production wells.

For the year 2020 about 37 nos of production wells will be required including the

existing wells to meet the demand, Financial management of Barisal Pourashava water

supply system is very poor, Initially 20-30% water bill remained uncollected, It is

increasing day by day because people are not interested to pay hill as they arc not getting

sufficient water. People are sinking rubewells personally and would like to close the

connection. On the other hand present water rates ofBarisal Pourashava were fixed up in

june1990, After that it was not updated for the last 12 years. The appropriate fixation of

water rate is a very important factor for a sustainable water supply system as well as for

giving quality services to the conswners. Survey report shows that 62.7% of the

consumers ofBarisal Pourashava are interested to pay 25% more tarifffor better quality

& sufficient water supply. On the other hand there are about 756 nos of street hydrants.

Wastage of water & iffiplIIification of water are occurring due to these excessive number

of street hydrants,
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11.2 Recommendation

On the basis of the present study it can be said thallhe water supply system of Barisal

Pourashava has senous deliciencies in tenns of all aspects such as types of facilities,

provision standard, perfonDllIIce standard. maintenllIlce & management system, cost

recovery system, etc.

Existing water tariff ofBmsal Pourashava is very poor. Now water selling rate per 1000

gallon of water is Tk 7.04 and its operating cost is Tk 8JI(without considering capital

cost).Tariffrate must be increased on order 10 improve the performance ofthc system. On

the other hand quantity & quality of water supply also will have to be increased for the

consumers. Total number of water supply sources should be increased by Barisal

Pourashava. Moderation is also needed for existing water sources, especially which are

nol working properly. Tariff should increase after installation of some new wells & by

providing sufficient pure water supply to the city dwellers

There are 756 Nos. of street hydrant in Barisal Pourashava Wastage of water and

impurification nfwater are occturing due to these over nus. ofslreet hydrants. Now most

of these shuuld be converted into community street hydrant for proper maintenance.

From survey reports it was observed that 84.8% consumer agreed to pay for community

SIR llIId67.9% consumers agreed to pay Tk. 5(- per month for better and sufficienl water

supply. So for better and sustainable water supply system number of exisong street

hydrants should be reduced and the remaining oncs changed as community street

hydrants. By this way, so called system loss & pollution in water supply can be decreased

gradually.

Metering SYl;temwill have 10 be introduced. Any improvement of the waler supply

facilities including increment of the water supply capacity does not necessarily generate

the increment of water revenues to the water supply agency, because water charge is

levied on the flat mte basis without relation to the amount of water consumption. To
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accomplish a sound management of the water supply, this situation must be corrected by

metering.

Mamtenance & management systems need to be improved to make it efficient, &

regular. Concerned officials who are engaged in management & maintenance systems

should be more responsible.

In the year 2020, 80% of the total population of Barisal Pourashava are expected to

havc house or community tap connection. They will also have thc ability to pay Taka 200

per month as water bill. At present the water rate is very low and the system is not self-

sustainable. To meet the water demand by 2020 further investments will have to be made.

But to make the system financially sustainable water rate will have to be increased by

nearly 300%. Even after such an mcrease water rate will remain lower tban the water rate

(Per 1000 gallons) in Dhaka city.
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,\TTrf(TJ)F: SllRVEV QU):STlONNi\JlU:S
(QUESTIONNAIRE" -1)

DEP ARTl\'IENT OF UlmAN ANI) RECHONA1, _PLANNING
BANGLADESH UNIVERSITY m ENI3lNEERING AND TECHNOLOGY. DI-IAKA.

Qucsli(lnnairc for survey of wal,'r Slipply S,vslem foJ' Diilclt"-nl IllC""'C GrOlll'~ of l3Jti~al .
POlll ashava'.

(cull~cled ;njUlm"liulJ "Ii,,!! he used jur "c"demic n!Seurdl only)

1. N"me of Ihe l"I[lO'l\!cnUI-!cadof the h'-'lI'ehol<1:

, Name orRoad/A,ldl'c~s:

3. Name 'Jfward fMouzlI:

.•, General inJonnat"ilt offhe respondent,_

Age Sex [
..._._ ..---- ._. -._-----_._-_._-_._. -- -_ .. -._-
FduealiOll Level, Occupalio1\

C Dc!:!!"c&. "b",,-
o Tccilllical education

---.-----_._'"-------------_.-._-_.~ ----------_. ----_._- - --
[] lJIiterale

o Primm)'
I] Secondary

o SSC/HSC

lJ Gov\. Sel";';c

o .Scmi gov\. Service

IJ Plivalc seniee

[] Business
lJ Silldcnt

l.l I'llhlic fepre,culalives
[.,.,' I )mly labour

Ll lJncIIlploycu

[] lIollse wue

_____.....__ .. [] (ll,he~__._,., -.J

[J Ivlalc
[] FC1\H1lc

Yrs
Old

,



5 Yuu ill" owner of Ihe hou~c II Tenant 0

6. \Vhal is the mmuhly avel age income "r, cspu,,<knt/ Ihe falluly'!

Ans:. rk.lMlJnlh.

7. What ,s the monll~y aWl'agcexpenditure of the rcspondclIl! the family?

Ans:. , Tk.lMonlh.

----------

Yuur monlhly cxpcmliturc !lI'CahJolVn,

---_._------------------- -- --- ,.---" ..---
EdUCJliOl1----------_.- -_ ..- --_._-- --- ---- --- ..- ---
Clolhing
------ -- --------------,,,.----
TransjlOllaiion
---- -------..j-----

)l..Jcdico\

------- ".---
, .-----------
W~lcr--------------+-----
Telephone
---------------_._--- -----------
Othel's
---------_.------ --- _ ..-- - -------

9. Type & no. of houses of rc.\l'on(knl1Ihc fmnily

' ,J



II. Where (10you gd waler for hou,d"'ld usc?

Supply \VHlcr by ~..!llllidpollily LJ OWIl ]JaJl(llubcwcli ~~

SlICe! Hydrant U Other than "\lovc D (Pond/River/Khal)

12. \-Vhele do you get waler for drinking?

Supply water by Municipalily r, OIVllhand tubewel1 D
olher than abovdJ (rolldlRiverlKh"l)

13. Iflile nspondenll hOllSellO!duse

oj ~ lunie;!",1 water Ill' house e,"med;"n then go 10pm1 A

;i) WJter by owncd lwnd lubewellihen go to pari n.

iii) WJler by !\'lunicipJ1"SiH then go 10 pari C.

iv) Water ]j'OJII olher lhan above Ihem go 10part D.

1'1I/"tA, [01' Alulli('iPlllllOu.1'e c{)llIle('ti()1I

~) \\1"'1 sile of nnlHieip,,1connecrion do you h,wc'!

Street Iiy(!rnn!

..\ns: i) 1f2" dia ii) 3/4" dia iii) I" dia iv) I 1/2" dia

b) Is lhe waler conncction from IIlemunidpalily of Ihe household using leg.lll illegal.

An,; I) Leg;)1 lJ ii) Illegal D

c) If the cr'nHccl;on is i!leg"!. no ynu agrce 10leg"l;ze the cotulcction'!

AilS. _ ,) Yes ii) N,,_

d) \\11;oris your presenl walcr lI"C(JUlllno.'!

AIls:

c) How much walcr is required [or YOU!house in gIIUOl1~?

/Ins:. 1 _ .. gllilon/d,IY.

!s the amouul of supply waleI' yuu arc
mCl11bets'}

getling by municipality adc'l'lalc for YOUIfmnily

'..
I



11, Whcre do you gd watcr lor houschold llse ?

Supply waler by 1\,llInieipalily L] OWlI I r'lIld tllhewell :.::~

Slreet Hydranl I] Olher Ihan above U (1'olldil{ivcliKhal)

12, 'Wl1erc do you gcl walcl' for drinking')

Supply waler by Municipalily 0 01'111h'lIld tubewcU 0
olher than abovc[] (l'omVRiveriKhal)

13, Irthe nspoudent I household use

oj 1\[ullicipal watcr hy house connection Ihell go 10 pari A.

iil \Vatcr by owncd hmJ(llubc\VcU [hcn go 10part Il

iii) Waler by l\IuniciparS/H Iheu go to pari e-

iv) Walcr from other than above thcm go to p,1I1D.

1'((1"/A. (OJ' Alullieif}lil hOlLW!cfJllllecf;o/l

a) \\,llat size of municipal cormection do YOUh;IVC'!

Sln:,,1 Hydrant

:"ns: iJ 1/2" <lia ii) Ji4" dia iii) '''dia iv) , 112" dia

b) Is Ihe water counection from UIC lllulUcipality of Ihc householJ using Icg;d I rucg~1.

An,,' I) Legal lJ iiJ Ilkg~1[]

c) If thc e( 'lllleelioll is ill"g"l. Do you ~L\reeto legalize the cOfllleetiou?

A1I5..• J Yes ii) No,

<I) \\'11,1 i, ~ollr 1",,"cl\t walcr aCCOlllllll<J,?

Ans:

c) 110w much waler is required for youI' house illlYIUon~?

Ans: . - t' .. gallon/day.

o I, lhe mnounl of,upply w"ler you are gelling by mUllicip"lily adcquale f(lr your family
\uemhcrs?



I) (If yes) Regular ,md su1licient supply of water would depend on how much increase in
w,ller mle you call allord 10pay, You can IMY

., lip to 25% Increase

b' 25 to SO')" "

0' 50 (0 75"i, "
d, 75 to 100% "

0) above 100% "

0 No "

m) Do you have any ~omplaill aboul the e)j,~lingbilling syslem?

Ans: Ye~

n) lfyes, What '!

, "b'
bregular billing syslem

False billing

C) (Jthers (specil))

0) Whal meaSUles do you (hink neee,bmy ror the impnl"emenl uf lhe existing waler supply
system or Barisa! jlournsliav,l,

.,
b,

!'lIrt rB' (ol' Wllf{'/'bl' owned 1/1111(1tllbewdl

a) Was (he tubewdl sink by you/hy municipalily!by D.I', II.E./NGO/olhel'S ?

Ans:

b) Why you like (0 get wa(e] by tubcwcll?

i) For s\lflicicllI w.,ter.

ii) I'or pUI'ewaler

iii) l'dunicipal walcrtalillliigh

,.)

IlTegular waler supply by municipallly,

Other reason (Specify)

•



C) What kind of problem you ra~e Wilh lhe exisling H:md lUbeweUsy~lem by \~hich you gel
w~lcr?

i) Waler uoe" HoI comeoul during (hy J'Ci18on,

ii) i jUlc (11'''lltilyor wal~, (li,~h:llgc,

iii) ~lueh 1ll,lllU,,1!;,h"llr.

iv) llead of the HTW not good.

V) \Valer quallty no! goO(I.

\i) lllhcls (speei(y)

d) Now usiug w"tcr by T\V is rnunicip~l T~:;:Ircc. If J'vltllti~ipalilylc\)' t:,x 011llTIV oWJled
consumcr then which nllCyo" willl'refcr :

i) \Vill I'a)' tax & continuc lhi, "y~tcm for .,,,lli~iclI( watcl'.

ii) Stop (hi>;systcm & wiJlI,,~c ~"mrcction !'tom municipalily?

;li.1 \Vill pa)' T;lX& usc W,llci'li.om b()lh ,()ur~cs (lubcwcll ;lnd municipal connection).

iv) ,Olhers (~pceiry)

I'lIr( C F(I/' [pata {n' Stl'ec1l1l'dl'llllt

a) Is lh~ s!rcc!ll)'(hallt eswhlishcd

P., by 1\IUllicipa!authol'ity a~ f1cc of ~,,,L

I] hy us<:rsas conllllluuly lap_

lJ hy land owncl' as pel~onal donatioll.

rJ ot!tw; (sp"cify).

b) Why )''''1 take w~tCI by SIll?

ii) ernUl'! afford MIU\idl'al house connection p<:rsonally.

iii} Cnl1ll't alTon! Hand T/W personally,

iv) 01hel's(~pc~iIY)



c) Whal kind of prublem you face wilh Ihe existing supply wa\CI'!
iJ In a,k<[ualc of suWly wale!

0) Too many peop1c sharing lhis walc!'.

iii) No bib cork.

iv) No cardakc! Ill]"maiu\cllancc.

v) Oll1,'rs (specify).

d) Iflhis frec SIB is convcrlcd to COlllmunily Sill for "cUcr scn,iee ,~ould YOllagrce 10pay
somc taka as "iU 10 Ihc municipal alltiw1ily'!

ii) No,

e) If yes. lhen how much youwill be able10pay'!

Ans:. '. .1"k./mnnlh,

f) Do yuUlhink th~ locali,.", ofth~ ,Ired hy<1l~ntl ~umlllllrli\y lap is suilahle?

Yes

g) U'IIO. why?

Ans:

ii) No.

h) How mallY number or lillllilics ale t\~illglhe waler of this ,S/I-I or comntu]ljly tap?

",,",
i) 1)u you think \hi~ Ilumber i.~wry high 'I

i) ycs ii}No:

j) If yes. whal should be lhe IIlJximUllI numb~r offamilic~ 10usc lhis Sill I commul\ilV lap?

'Ans: ... , ..... nos.

Part D. ",uteI" [VI' viller .wllrces like eOlld'~1cU/I(I1s, liIuds etc.

a) Do YOllllse lhi.' water fur?

i) Hoosehold l1~eonly Ll

ii) DlinlingpUl'posc 0



- b) Whyyou usc this waler for (binldn[\pUlpose'!

i) No TW nearby lJ.

ii) No Municip,l!l'ipe line [I

iii) Olhers (specify)

c) Du you knmv if yu" use (his waler JUTdrinking I'U1l'USC tha! may hagcrdulls luI' )'<!lI1-htc'/

ii) No,

d) If yes, do you like 11) gel waler from lITW of munidpa1ity by some cOlll1ibuljoljmoncy?

i) yes ii) No,

c) lfyes, Ihenhowmuchyouwillbe "hi" to pay.

AilS:. _'1'1.. per munlh
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