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This thesis represents an attempt to show experimentally

the various physical, chemical and biological qualities of

wat er of the rivers B~anga , Sitalakhya and Ballu in order

to det'3nnine its characteristics and potability i.e. ,whlJther

it is safe,to drink, pleasant to taste and suitable for

domestic uses. Investigations were also made on ground waters

from various localities in and around Dacca City. Water samples

were collected from various surface and sub-surface sOurces

at regular intervals throughout the year and routine labora-

tdry analysis were made for importaot.water quality parame~ers

like turbidity, pH, dissolved oxygen (DO), biD-chemical oxygen

demand (BOD), total ac5d.itY."lIl'"alkalinity, hardnEss, total

bacterial counts, total. coliform counts and other related.

parametBrs. The results are tabulated ahd graphically presented.

All the experimental findinjssrecritically discussed, con-

clusions drawn and recommehdations made fOr prop:r treatment
snd,further studies.
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ABBREVIATIONS AND SYMBOLS

,

The following symbols ancJ abbr8viations arr e;nployr.d

",."
Authority

million gallons daily

Water Supply enn Seweragei,IASA

mgd

throughout this the'sis:

-.

WHO World Health Organiza~ion

gpcd

gpm

gallon per capita daily

gallon per minute

ppm

mg/l

CO2
pH
DO
COD
BOD

Cl
E.C
S04
N03
Fe

Mn
Cu
Zn
MPf,

ml
ft

part per million

milligram per liter

carbon dioxide
,

Hyd ro gen-ion-c onc.ent r at ion

dissolved oxygen

c~emical oxygen demand

biochemical oxygen demand

chloride

electric tonductivity

. sulphate

nitrate

iron

manganese
copper

Zinc

most probable number

milliliter

feet

Cusec

C

cc

cubic feEt per second

centigrade degrees

cubic cent':l.me~er

calcium carbonate ".
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Min

Av
Max

CE
BUET

WPCB

HP
AC
Cl
M5

PVC

P5
B5

55

5i.L

minimum

average

maximum
Civil el')gihee;dhq
Bangladesh University of ~ngina8ring anp f~chnology
Water ?ollution Control Board
horsepower
asbestos cement
cast iron

mild steel
polyvinyl chloride
pump statioh
brass s"'::raint?r
stainless s~881 s~rainer
static water lavel.

PWL pumping water level
DD draw down

•

Q

5
OT
TSC

discharge
specific
Overhead tank
teacher student centre
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1.1 GENERAL

water of good quality is a vital requirement for the mainte-

, ,CHAPTER 1

consideration and main responsibility of the modern public

health Engineers is to supply potable weter to the community.

nance and development of public health. Hence the important

INTRODUCTION \ .
~ ,~

A.~ "

Water is absolutely essential for human life. Adequate

A potable water is one which is ~afe to drink, pleasant to

taste and suitable for domestic uses.

Health problems related to the inadequacy of water

supplies are universal but, generally, of greater magnitude

and significance in the underdeveloped and developing nations.

It has been estimated that about two-third of the population

of the developing countries obtain their water from contami-

nated sourcesl• The World Health Organization estimates that

each year 500 million people suffer from diseases associated

with unsafe water supplies. Due largely to poor water supplies,

an estimated 5,000;000 infants die each year from diarrheal
d' 1loS eases •

In Bangladesh, there is an increasing demand for potable

waters. This increasing demand is due to the higher popula-
'.
\

tion growth rate in the country. As a result, there exists

persistently a chronic shortage of potable water allover
,

Bangladesh. Even in the City of Dacca, there is an acute shor-

tage of potable water. The present population of Dacca is
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1.3lmillioh ~nd the number is expected to be 3 milliOhs in

the next 20. years2• To satisfy t he demand of the present popu-

lation, 80 mgd of water is required only for domestic uses.

0' the total deman~ of.SO mgd, only 50 mgd is supplied by the
3Dacca WASA and other Governmeht a~e~cies. Adequate water

supply is limited to certain developed areas of the city.

Ohly 63% of the total demand of the exi~t'in'gpopulation can

be met by the present supply. People, therefore. collect waters

from hand tubewell~, open ~ells, l~k~s) ponds) rivers and

other nearby available sources for domestic uses. A systematic

study of all these sources' of water in and around the City of

Dacca is of prime importance to study its potability and the

degree of pollution. Such' a study is also essential fOr the

selection of suitable sources for the extension of the water
supply of the city.

1.2 WATER SUPPLY IN DACCA CITY

Dacca was a district to~n at the time of partition in

1947 with a nominal water supply. After the partition it be~

came the capital of the then East Pakistan and served aa the

cen~ie of administration, industry. ~ducation and commerce.

After the creation of Bangladesh in 1971.'it became the
capital of Bangladesh.

The limi~ and importance of Dacca has been ihcreasing

day by day. The greater Dacca is located within the BurigangEl;



3

the Lakhya and the Bal1u river systems. ln this area the J.n-

habitable lend lies generally between al~Jations 20 to 25 faat

above sea level, and only a few isolated ereas have slightly

higher elevations. During the monsoon season; the urban and

the other inhabitable -areas in the vicinity form an island in

the river systems shown in Fig. 1.1. Besides these three

rivers, there are lakes, ponds, marshy lands and a good re-
serve of underground water.

The history of water supply of Dacca City dates back to

1872 which consisted of a 0.2 mgd capacity water treatment

plant treating water from the Buriganga river and having a

4+ miles network of distribution mains. The system was expan--

ded later increasing the capacity of water treatment plant to

2.4 mgd and the distribution mains to 57 miles by 1939. Since

1947. a number of noninterconnected 'dater supply systems werre

developed to meet a portion of the growing water requirement s

of the City. Total present available water suppYy -in_the city

of Dacca is about 59 mgd. 95% of this water is supplied through

122 tubewells; scattered over the entire city area shown in

Fig. 1.2. Water supply from the Buriganga river through the

Chandnighat Dacca Water Works continues to serve a portion of

the old city. The water supply systems in the city is managed

by Dacca WASA; Some Government. Semi-Government and private

agencies like industrial and commercial enterprises.

Except some model towns in the city; the remaining vast

areas developed in a hapezard way wherein it is very difficult

-.



LEGEND:
CITY BOUNDARY: ----

SCALE : (: 8 MILES

Fig.1"1 Important surface water sources in and around Dacca 8
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to obtain land In the desired place. Moreover; no additional

benefit can be obtained by sinking wells within the zones of

interference. The present tubewell system will not meet the

needs of a city of this size as already operational difficul-

ties are being experienced principally due to electricity and

well failures. It is apprehended that those difficulties may

increase ..to a point where the tubewells may not feeable provide

\

. 4the required quantity of water In order to have full assu-

,r,'

rance for adequate; dependable and s.Ife water supply; collec-

tion of surface water for treatment c;nd distribution may get

due consideration.

1.3 WATER QUALITY PARAMETERS

Chemically pure water is not available in nature and

also is not desirable. In order to control th e wat'er cpJ ality

parameters to the extent of International standards of Drin-

king Water; systematic study of these parameters is of prime

importance. All the parameters can generally be grouped in

three major heads: (il Physical; (ii) Chemical and (iii)

bacteriological qualities. Some of the water quality parameters

with their relative importance in water supply are discussed
here.

Solid.contents: Solids in water may be found in dissolved or

in suspended state. For domestic purposes; the amount of total

solids' is of importance for the determin'3tion of suitability

- • 1-~;.•;:f:
• J, -

"
.~--:~~;,

...,
.;pL,_, •.~: ::t:i
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for uses. The idea of solid"content is elso e"ssential for

softening procedure end corrosion control. For these effects

the International Standards for Drinking Water. WHJ, 1971

'restricts the amount of total dissolved solids to a highest
desirable level of 500 ppm.

Turbidity: Awat er is turb id when it c ontai ns v isib Ie mat eriaj,

in suspension. From considerations of aesthetic. filterability,

and disinfection turbidity is a very important factor in publ,'r;

,water supply. For its significant role in water supply Engi,~

neering, the USDPH has restricted the l.imit of turbidity to

10 ppm for potable water. While International Standards for

Drink~ng Water, WHO, 1971 end Bangladesh Standards for Drin-

king Water recommended maximum permissible level of25 units
of tUrbidity for pdtable water.

Col2.!!£.:Colour in water is usually due to organic matters in

colloidal suspension. It is undesirable aesthetically. US~ou

limits the intensity of colour of water to 20 ppm. Bangladesh

standard has restricted the highest level of colour to 3D uni~s
in drinking water.

Taste and odour: There are only four true taste sensation:

sour, Sweet, salty, and bitter. Odours occur due to the pre-

sence of organic substances, in water. Evaluation of odours

is dependent on the sense of smell. Taste and odour tests are

,0, useful as a check on the quality of finished water, for contre;',',

, .,j
• ..;; -01.. ;,~
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of odour through the plant and determination of treatment
d08sges. Asper drinking weter standards, water should be
completely free from taste and odour •

.A~irlll~: rhe alkal'inity produced by carbonates is due to
their hydrOlysitB J.tltQhydroxide Btldcarbonic acid, the alka-
linity of the Ilydroxide over balaflCin~ the atidity of the
weak carbonie ~tid, All cl'lrbotlatseproducB alkalitlity. but
otlly calcium and magnseium oarbatlstes produce carbonate or
teMporary hardness, the determination of alkalinity is of
importance in connection with corrosiveness of water and
methods used in preventing the corrosion of distribution sys-
tem, and also in the control of the coagulation of water.
International standards for Drinking Water restrict the amount
of oarbonate alkalinity to a maximum of 120 ppm.

Acidity: Acidity in water is usually due to CO2,mineral acids
and hydrolized salte. The corrosive characteristics of acid
waters are of great concern to sanitary engineers. Acidity
in water is dangeroue for health, though a very little amount

1of aoidity is good for human digestive system

farbon Dioxide: Free carbon dioxide (C02) may be considered
physically as a gas dies,olved in water. Surface weter normally
contain less than 10 ppm CarbondilfiX'ide5while ground water
conti3h.•it upto SO ppml The CarbciJI'\\6ioxidecdn'tent o'{ a'water
may contribute sig,n'i):ficant'lyto'sdm'8'corrosive situati,cms'.'

,
"

":'..
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J2ti.;. Alkalinity and acidity of wat'er, sew.age, and sludge.ac-re

frequently expressed in terms of their pH whidtis a symbol

for hydrogen ion concentration. A pH test determines the str8n-

gth of the acid or alkali in a water, while the chemical tests

for acidity and alkalinity determine the amounts of the acid

or alkali present. pH values below 7 represent acidity, while

pH values above 7 represent alkalini.ty. Int ernational Standards f::::r

Drinking Water, WHO,1971 recommended that the highest desir-

able pH range is 7 to 8.5 and maximum permissible range is

6.5 to 9.2.

Hardness: Hardness is defined as a characteristic of water

which represents the total concentration of calcium and magna-

sium ions expressed as calc ium carbonate. However, if prese,,',

in significant amounts, other hardness producing metallic

io ns sh ould be inc Iud ed. The hardn ess. may rang e f rom zero to

hundreds of milligrams per liter in terms of calciUm carbo-

nate, depe'ndingon the source and treatment to which the watel:

has been subjected.

/ '.V Iron:~ron is objectionable in a public water su pply because

it causes strains on plumbing fixtures, on clothing and on

textiles in the laundry. It may cause tastes and odour and it

offers difficulties in manufacturing processes. Sulphate of

iro~ causes acidity andcorrodes ferrous metal and brass~

I nt.einational Stand ards for Dri nking Water, WHO,1971 reco-

mmended the highest desirable level of iron as 0.1 ppm and

'.

,.. ,
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maximum permissible leVel as I,D ppm; BanglaJesh Standards

allowed it upto 5 ppm; in the absence of oetter water source.

Manganese: Manganese behsJes so ~~ch like iron ih netur~l.

waters that it is sometimes difficult to distinguish between

theM. Manganese is not ~o wid~ly distrib~ted as ii6n in nature

so that it is less frequently encountered; The total content

of iron end manganese in potable water is limited to 0.3 p~m.

Dissolved Oxygen: Adequate dissolved oxygen (DO) is necessa:cy

for the life of fish andnthersaquatic organisms. The DO

concentration may also be associated with Corrosivity of water,

photosynthetic activity., and septicity. Bangladesh Standard"

for fishing water has restricted the limit of dissolved,nxy-

,gen to a m.inimum of 4 ppm.

The 'chemicaloxygen demand (COD): The ch'emical oxygen demand

test indicates the quantity of oxidizab'le.com.pounds present

in water and will vary ",iithwBter',,6ornposition; cont:entr8tion

of reagent, temperature.; Jleriod.'o'f,tontract;and other factors.

Since chemical oxidation and biological oxidation are different

processes, the resu'lt m.ay differ to a large de(Jree.

.Biochemical Oxygen demand (BOD)~ BODis a measure of the

amount of oxygen demand by liv ing organisms in the wa.ter to

.oxidize organic matter present as food for the organisms.

\
l

0\
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major inorganic anions which is increased in sewage over the

BODis ,8 characteristic, not a constituent; of the water.

Unpolluted wate~ should have le~s than 5 ppm of BOD.

is one of theion;Chloride; in the form of ClCh.lor ide:

raw water because sodium chloride is a common article of diet

II

Conductivit : Electric conductivity is a measure of

a water 's capaci ty to co nvey a n electric cu rrent. This pr operty

is related to total concentration of the ionized Substance in

a wat er and the temperature at which th e measur ement is made.

The nature of the various dissolved substances;their actual

and relative concentrations and ionic strength of the water

sample vitally affect the electric conductivity.

Sulphate: Sulphates are of hygienic significance because of

their laxative affectsl• The concentration is limited therefore

to higher concentrations which are in use in some communities;

the high~r concintration being dist~rbing only to persons not

accustomed to t'hem.
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Bacteriological_...9.!dalities:The numbers and kinds of bacteria

in natural waters depend largely on the available nutrient

supply, the envi"ronment, other organisms present; and physical

factors. The available nutrient substances in the water is of

prime importance for bacterial population. Most natural surfa~e

waters contain ~ll of the minerals necessary for all bacteria
life.

Some waters contain substances unfavourable to certain

bacteria. For example, sea water is tno saline for many species.

Acidic and metallic industrial wastes kill not only bacteria

but tons of larger aquatic and marine plants and fish.

Some of the most common types of bacteria which may "be

present in water include the coliform group, fecalstreptoco-

ccus, fluorescent bacteria, chromogenic bacteria; protens

group; spore producing rods, and archromobacter. Many of these

bacteria are without sanitary significance because they die

rapidly in water come from unkno~n .ourceS;8re widely dis-

tributed in air or soil, or havB,not known suspected associa-

tion with pathogenic organisms. Coliform groups are generally

not pathogenic; except certain strains of Escherichia Coli

that cause infant diarrohea and other diseases. The detection

of this particular type of bacteria is very important as all

pathogenic "bacteria die much before the death of this type of
"

bacteria in the process of water treatment.
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1.4 WATERBORNEDISEASES

iFJ,at,e't'borne disei'lses a:Le caused by pathogenic microqr'ga-

hisnis'. U'nfo'rtunately, their i"c,:ation from natural water is. ., ,I', . .

d'ilfficu1t b'y labor'atory m'eans. Th,c:Le is; however, a gro'u'p of

h'at'mi.e.es bac,terla known as Escherichia Coli, normally prescmt

iln th'e into,astinal tract of viarm-bJ.8oded animals; which can be

r:e'1at:iv el~/ easily isolated' and .d' "f" d6" er;t~, ~e . E. Coli test 5.s

as'e'ar,ch' for E. Coll baC:t.er"ia; the presence of which is ta;<en

to ,i!nd'ic.ate' trie pre'sence o't' fec'al matter in the water an d o.s

S' warn'.1.hg:th'at pathogenic bacteria' indigenou's to the intesti-

n'a'1 e'rivtl?oriment may also be present. The' Table 1.1 shows

pa,th:ogie'h,i!c:b'ac'teria anti; vi'ruses' rnsponsible for some common

.'

... ..:-



Table 1.1 W~ter-Borne Diseases and Associated Pathogens.

Name ,of Diseases

Typhoid Fever

Paratyphoid Fever

Amoebic Dysentery

Bacillary Dysentery

Cholera

Gastroenteristis

Poliomyeli tis

Schistbsom iasis

Infections Hepatities
(jaundice)

Anthrax

Tularemia

Influenga. colds

Pheumonia, Broncho-
Pheumonia

Diphtheria

Cancer

Polio-like diseases

Urinary Inflamation

Whooping cough

Tuberculosis

Leprosy

Organisms responsib~e

Bacillus typhi I BacteriaEberthela Typhosa

Salmonella Paratyphi (Bacteria)

Endamoeba Hystolytica (Prptozoa)

Shigella Dysenterie (Bact eria)

Vibrio comma (Bacteria)

Ent eric Viruses

Neurotropic viruses

Cercarnl", (animal parasites)

Enteric V:lruses

Bacillus Anthracis (Bacteria)

Spirochetes (Bacteria)

Pneumotropic viruses

Diplo coccus pheumo~ia (Bacteria)

Corynebacterium Diphtheria
(Bacteria)

Viscerotropic Viruses

Enteric Viruses

Escherichia coli (Bacteria)

Hemophilus pertussis (Bacteria)

Mycobacterium Tuberculosis
(Bacteria)

Mycob acter ium 1 eprae
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1.5 INTERNATIONAL STANDARDS FOR WATER QUALITY

(A) Wat~r qualities of the Source: Water supplies should

be dr,a"Jnfrom the best available sourcs. The ~JHO; in 1963

prescribed the maximum allo~able limi~~ of water qualities for
1water sources. Table 1.2 shows the standards of some important

water qualities for a source.

Table 1.2 International Standards of Quality for Water Sources

Qualities

Colour

Total dissolved solid
Iron

Manganese

Fluoride

Phenolic substances

Arsenic and Lead
COD

Nitrogen Except N03
BOD

~aximum allowable limits (mg/l)

300

1500

50

S

1.5

45
1.5

0.002

0.05

10

1

6

Bacteriological quality requires:

Disinfection only

Usual treatment

Extensive treatm'ent

-kM PN/lOO m1.

0-50",

50-5000",

5000-5000iJ '"



(B) Drinking Water Qualities: The USPHS and WHO standard-

ise the physical and chemical parameters measuring water qua-

lit~~s of drinking water. Table 1.3 shows the maximum allowable
limits of some important parameters for drinking 1water .

Table 1.3 Drinking Water Standards

Quality WHO(1971)
Highest Maximum
desirable permissible
level level

USPH 5
(1962)

European V/HO
(1961)

Physical ", -,

Tot ai dissolved 500 1'100 500 2'10
solids

".•."Turbidity 5 25 10 5
Colour 5 50 20 10
Temperature 500F 'iooF
Tast e and odour Nil Nil Nil Nil
Chemical

Chloride 200 600 250 250
Iron, Fe 0.1 1 0.25 0.1
Manganese, Mn 0.05 0.5 0.05 0.1
Iron and Manganese 0.3' 0.2
Sulphate, '104 200 400 250 2'i0
Total Hardness 100 '100 15D 100
Total Alkalinity 120 lOB
Fluoride 0.6 0.5
pH 7 to 8.5 6. 5 to 9.2 7 to 8-l< 7 to 8*
Bacteriological

Pathogenic Microorganisms Nil f~il

-l<No units.
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1.6 BANGLADESHSTANDARDSFOR WATERqUALITIES

Bangladesh Waber Pollut ion Control Board suggested a

water quality standard for Bangladesh. This water quality

standard is based on available data and at the same time keep-

ing ih,view the International Standard. Deviation from the

International Standard has only been suggested by the Board7

for two reas ons:

(1) better quality of water is not yet available with

economical viability

(2) such dev iated water Duality is reasonably acceptable
without much hazard

Table 1.4 "Shows Ban gladesh Drinking Water Standard,

Table 1.4. Bangladesh Drinkin8 Water Standards

ppm)
~ppm )

Quality

Physical

Turbidity

Colour

Threshold Odour number

£~S1ll
Total Dissolved solids

Chlor id e

Iron

M.anganese

Zinc

Copper
pH
S04
Total Hardness as CaC0

3
Floride

N03
Phenolic Substances
~In absence of an ~lternate
limits may be tblerated.

Maximum allowable limits

25 units

30 ",nits

Unob j ectionab Ie.

1~00 ppm

600 (maxm. 1000

1.d ppm (Max. 5

0.5 ppm

15 ppm

1. 50 ppm
6.5~9.2
400 ppm
250 (Max.45o ppm~)

1.0 ppmi2.pp.m)Maxm.tolerance
.. ' ll.ml.t .

45 (5'0', ppm Maxm.tolerance Limit)
0.002 ppm

better sources; these maXl.mum
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1.7 DBJECTNES OF THE RESEARCH

The major objectives of this research work were

(a) To make a systematic and elaborate examination

of physical, chemical and bacteriological qualities.

of water samples from available major and minor

Sources in and around Dacca City to study their

characteristics, potability and degree of pollution.

~o study the sei3sonalfluctuation of.wi3ter quality..
parameters of the three major surface ~ater sources;

the Buriganga, the Shitalakhya and the.~aliu around
Dacca City.

(c) To find out a suit al:11esorfaro water source of

adequate quantity and of comparatively good quality

for future expansion of Dacca Water Supply.

..
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CHAPTER2

LITERATUREREVIEW

2.1 HISTORYOF WATERSUPPLY

The history of water supply is as ancient BS the history

of hum,an civilization. Water works structures are found in

excavation of 'prehistoric ruins. The remains of la'ke Moe:tis

in Egypt indicates its construction about 2000 B.C. It was the

largest of the reservoirs of the ~ile Valley which is believed

1to supply water for 20,000,000 people. Among others, the

supply of water in the cities of Jerusalem, Rome and Mohen-

jpdaro were ,specially notable, Wells were also used at remote

periods in ancient Greece, Italy anrl India to utilize the

unGierground wat er. Artesian welIs ItJ ere also fo und to be sunk

in China in early t,l,H Ancient China pos sesses the deepestlmes .....

well in the World it known to be 1500 ft deep 1as was

The water supply of towns in very early times was derived

from large tanks excavated on mihor drainage lines which c~lJm~-

ted and stored th'e rain water in' the vIet season to provide a

supply during the dry periods. Especially notable are the

structures of water supply, draina~~. ;ewerage and swim~ing

pools of Mohenjodalb Civilization in the Indus Valley.

The water supply for the city of ancient Rome was done

by bringing water from the surrounding hills in aqueducts

totalling about 385 miles in lengthl. -As early as 312 B.C.,

these aqueducts were constructed along the hydraulic grade line.
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Lead pipe was the only material available to carry water under

pressure. London was perhaps the first modern city in the world

which at the end of the 16th century used lead pipes for con-
vayance of water.

The early water supplies were contaminated by various

impurities and people were suffering from various ~ater-borne

diseases. This urged the chemist to develop procedure for

purifying water. Techniques for .tti'e'examination of water, first

for potability, then for safety as .well, developed rapidly

wh1ch ultimately led to the present day sanitary water analysis.

In British India, water supply on modern lines started

in the later part of ninteenth century. The first work for the

supply of water to Dacca city was completed by the Nowab of

Dacca (Sir Nowab Abdul Ghani) in 1878. The water works in

Calcutta was completed in 1870 and those of Bombay;Madras and
Poona in 1875; 1880 and 1890 respectively.

At present; mostly ground water is coll-ected allover
Bangladesh for the water supply in the important cities and

towns. The people in the remaininq areas partic'ularly the

villages are to depend on hand tubewells; rivers; lakes; ponds,
open wells etc. for drinking water.

As Civilization advances; the difficulty in obtaining

potable water becomes greater. Because the population of towns

increases to such an extent that the existing sources of

natural suppl1as ~~ neither within .an easy ~aqch of the majo-
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Water ~auses cholera, typoid, dysenter~ and diarrhea in epidemic

form. Hence public water supply systems, which could deliver

safe water tD the hDuses, industries, public places and trade

centres, are urgently felt by the authority concerned tD be

installed.

2.2 PREVIOUS WORKS

Study of the pDtability Df the water Df the river

Sitalakhya
9

has been dDne by an American Consulting Farm

Messers PARSONS CORPORATION; attached to vJASA, Dacca. The fam

was entrusted with the respDnsibilities of studying water

supply pDtential for the city of Dacca and ChittagDng, feasi-

bility Df cDnstructing water supply system Dn mDdern trend

with necessary treatment plants and distribution. In 1959-60,

the farm cDnducted elabDrated laboratDry analyses Df water

.samples Df the river Sitalakhya and'based on the test results,

th"e corpDratiDn cDncluded tha't the water of the river cDntains

more turbidity, hardness, tDtal alkalinity, sDluble irDn,

manganese etc. fDr which treatment in required to make it

pDtab Ie.

10
Islam investigated the water quality of th" river

Sitalakhya near Demrain the year 1967. The average test resul-

ts show that the water of the river Sitalakhya has a higher

value Df pH, cDIDur, turbidity, a6idity than the United States

Public Health Services Standards fDr drinking water. If compared
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found that the average value of solid content increased from

carefully with .the study ~f Messers PARSONSCORPORATIONit io

143 ppm.

rJ.ver

138 ppm to 245 ppm and that of hardness from 93 ppo. to

Bangladesh Water Pollution Control Board 5tudied17 the

wat~~ is being polluted increasingly day by day. The amonla

content of the river was found to vary between the limif 0.20

to l.to.ppm in 1974-75 where as the average amonia content wa~

study of the river near Demraghat also indicate that the rive,c

Sitalakhya near Demraghat in the year 1974~75. This reCent

0.13 in 1959~6o, Naar Chorashal Fertilizer Factory, maxi~um

a~monia content found in the 5italakhya river was as hiqh as

35 ppm.• Although some of the important water quality parameters

wa~ found almost constant in the river water during the pe:,:;,.,C>

of study.

11
Kalam investigated the water quality of the river

Buriganga near the intake point .of D.acca "Jater ~~orks at

Chandnighat in the year 1967-68. Ka+amobserved that the

Buriganga river water is required to be treated for the removal.

of turbidity, hardness, alkalinity, so~u8bl~ iron, mang~nese

etc. to make it pot ab Ie.

O 12. . t' d hI' f has :Lnves :Lgate t e water qua :Lty 0 t e river

Buriqanga in the year 1967. Based on the test results. the

~nvestigator also concluded that treatment for controlling the

water qJality parameters like colour, turbidity, pH, hardness

is required to make the water pota~le.
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water near Chandnighat and concluded that the raw water at

remarkable findings were that the cbliform count exceeded the
for drinking 0ater supply. Oth,"rdards of iaw water ~uality -

Chandnighat is heavily polluted from sanitarj discha~~e~ ahd

the MPN count quite often exceedg the WHO inier~atiohai ~tah-

,
From September 1973 tb JUne 1915j Bangladesh Water

Pollution Control Board17 also studied the Buriganga river

"llowable limit and emmonia 'concentration in theriver water

was also high. BOD. solid content and other water quality

parameterg were fbund within the lim,it of drinkino, water

standard. Poul13 investigi'lterlthe water quality of th e pond

water in Dacca in the year 1973 and obtained turbidity units

for the pond water higher than th8 permissible limit.

N" d K b' 14" t" d h t 'd1zam an a 1r 1nveS 19ate t e wa er sources 1n an

around Dacca for the determination of the degree of pollution

of thewaters. Based on the test result it was concluded that

the waters were required to be treated for controlling pH,

colour. turbidity and hardness for making them potable waters.

Ground water and tap watRr in different psrts of the city
15were examined by Dacca WASA from time to time. Except vary

~mall number of coliform colonies, ground water tapped througl,

deep tubewells found absolutely suitable for domestic purpOses.
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2.3 C[]NCLUSIONS

It is evident fran-! the rrosults of studies Dn different'

occassions that the vi13t'ers in all the sources are getting more

and more polluted with the passage of time. This is may be

due io the fact that with the increase in the population of

the city. unt~eated domestic seWAge, industrial wastes are

being discharged in the water sources at an increasing rate.

The problem is becoming mare severe with the increase 1n the

use of various toxic,;'c.hemicals in agricul'tural lands and ether

purposes. Now-a:':days, 's'iJrf'ace' water in rivers; ponds, lakes

etc. are so contaminat~d tha~ it cannot be used for domestic

purposes without proper treatmeht.

Considering the population growth and probable future

expansion of the citY,a c~mprehensive water supply scheme is

required to be made for Dacca after carefu'l .investiciation of

all available water sourCes. Physical, ch'8rT11cal,and bacterio-

logical examinations of the wat:ers are essenti,al to' determine

the water quality "lnd' therlegree of pollution of the aVBil

of wat:er 'sources aro-u.nd the c1ty an-dbased e,n the t.e.st results,

simple m.etho-ds of tre"ltment 1s to be dev1sed.
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"CHAPTER:3

EXPERIMENTALAPPROACH

3.1 WATERSOURCESCoNSIDERtD FOR EXAMINATION

Water samples were collected from vario~s avaii~ble wat3r

~ources in and around the city of Dacca for routirie laboratory

analysis. The following are the short descriptions of the snur-•
ces from where water samples ware collected at different se8-

sohs of the year for ana lysis.

3.1.1 The River Buriganga

Tha course of the river Buriifanga is shown in Fig~ 3.1.

It is a tidal river and carr'ies different kinds of domestic

and industrial wastes. The dumping of garbage in the river by
.~

pubr1c is also rother, indiscriminate. Large and small scale

industries have. been established on both banks of the river

and innumerable municipal':drains carrying sewage and sullage

finct their way into the river. Dac!=,.BWator\,Jorks at Chandnighat

situated on the southern side of Dacca city draws 3.5 mgd raw

water from the river Buriganga anei' supplies to a vast area of

old part of th e city after convention",l treatment <Coagulation

sedimentation; filtration and chlorination).

One sampling point near the intake structure of Dacca

Water \rJarks 'was select ed for th e co'llect ion of raw wat er

sample,s for routine laboratory anaJ)ysis. Water samples from
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this point fairly represent the water of the rJ.,V8rBu:tiganga

Moreover" laboratory analyses of th~ samples reveal the quality
of raw water used by Dacca Water Works.

'oJ... 1.2 The RiveT 5italakh ya
V

The river Sitalakhya ~as pr~viously known to be en

independent bTan~h of ths Brah~a~utra. It is now nothing mOTS. ,'.

'than a mer~ cDntinuation of the old Brahmaputra and Banar

(Fig;- 1.1). The upper r'eaeh of the riJer BboveLakpur is callsG

BanBr River. It flow! by the ~a!t~rh side of Dacca district

and falls,into Dhallesw~i{ at MadaA~a~j near Narayanganj afte~

trav~Tsing a len~t~of 68 mil~s181 The river is navigabl~ to

country boats throughout the whole ye3r and carries ~ostly

silt free water iri dry sea~on~ The ri"~r hardly spill! over

'the banks and fbl10w more or less a $trBight co~rse, Tid~l

eff~ct is observed as far as Lakpur in Winter and upto Oemra

during monsoon. The discharge of the rive~ at Ghorasal Varles

from 2,200 cUsees to 65.300 cusecs as recorded by Bangladesh

Water Development Board in 1962. At Damra, the maximum peak

discharge was 65,000 cusec recorded in the year 1972 while tho

minimum discharge was 19,000 cusec observed in 1966.

The Industries though dispersed all along the lenoth of

the rlver are more clustered around De~ra at the down stream

end of the river. The types of indust:ies are mainly Jute and

Textih3. About 22 Jute mills and 11 T',xt,ilemilis constitute

the bu'l~.of the industries. Another important indu stry situat8d
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at the upstream side is the Ghorashal Fertilizer Factory. Some
Df the induetries are quite big.

MDst Df the industries use ground water as SDurce of

their water supply. F.,w Df them are fD:und tD .use surface SDUrCE!

with treatments as per theit requirements. Large industries

Use as much as Dne lakh galion per day of prDcessed water and

have residential facilities fDr its staff and worker producing
7 M ...apPreciable amount of domestic waste. ost 1~portantamong

the wastes discharged into thi!.'Sitalakhya is perhaps that from

Ghorashal Fertilizer FactOry, because of substantial amount

of ammonia discharged along with the waste. Small" s.cale i"ndus-
tires do not, in most cases, discharge their. waste in the
river.

One sampling point near proposed Water Treatment Plant

of Dacca WASA at Demre wes selected for routine labDratDry

analysis of water samples. From the water supply pDint Df view

this location was considered most important for the samplina
,. .,

.station in the whDle length., Df the river.

3.1.3 ~River Ballu

The Ballu river Driginates in the Balai beel in the

district of Dacca and falls intD the Lakhya river at Demra.

the chilai Khal above Pubail and spill during ~rinsoonfrom

season thrDughout its whole length ~pto Belai be~i. The length
The ti~er is tidal durino dry

It receives some of the drainage of the BhDwal forests through

T ~ B' "19urag an" ur1ganga r1ver .
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of the river is about 27 miles. The course of the river 1S

shown in Fig. 1.1. The maximum and minimum discharges of the

river near Demra in the year 1972/73 were 10;500 Cusec and

2500 cusec respectively. One water sampling point was selected

near Demra Bazar for collecting water for routine laboratory

analysis. This was cor,sidered to be the heavily polluted point

of the river where investigations were made to know the charac-
teristics of the water of the river.

3.1.4 Dhanmondi lake

The location of Dhanmondi lake is shown in Fig. 3.2 .

The lake water receives maximum quantity of organic pollution

during the dry period. Most of the load of septic tank or even

raw sewage indirectly find ways into the lake water. There ara

qu~t~ a good number of private houses in Dhanmondi Residentia~

area which have practically no sewage disposal arrangement.

large volume of sewage from such buildin.gs are discharged into

underground soak pits whence sepitic effluents gravitate and

pollute the lake water. There are innumberable other similar

instances which are responsible for pollution of the lake
water 7.

The sampling point as shown in Fig. 3.2 was selected fo~

taking water sample for routine laboratory analysis. This sam;J-

ling point approximately at the middle length of the lake was

selected to know the average condition of the lake.

", '\
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3.1.5 Ramna lake

The characteristics of the raw water o~ t~e"lake was

studied by selecting a sampling point "t the middle length of

la ke.

3.1. 6 Other Sources'
- .•..~

The locat'ion "of th"e other sampling point are as follO\",,:

(i) Pond water ~ one po~d within Dacca University camp~s (ii)

Deep tubewell water from the nearest tap of the deep tubewell

withiM I3UETcampus (iii) Hand tubewell and open well water

taken from Mugdapara area near Kamalapur Railway station.

Moreover water ~amples from different phases of Treatment

were collected from Dacca Water Works"~nd some random samples

are also collected from different tU,pewell and taps,'within the

Dacca city",

3.2 SAMPLING

Clean glass bottles having capacity of 500 cc were use0

for preserving the water sample for physical and chemical

examinations. Separate samples were collected for bacteriolo-

, gical" examinations in sterile bottles.

Utmost care was exercised to ensure that the analyses

,we,re representative o'f the actt:Jal composition of the water

sampl'e; 'Prior. to filling, the samplxng bottle was rinse'd out

"two to three time~' with the water to' be collected. The .sampl'i'ng
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techniques as d8scribed in lABO~AIORY MANUALAND STANDARD
, 5

METHODS, were followed with little modifications depending

on the local condit ion.

Samples from wells were ~olle~ted only after the well

has been pumped for a surficient'time to ensure that the sample

wDuld represent th e ground .Jater which feeds th ewell.

When samples are collected from a river or stream, the

analytical values may vary with depth, stream flows and dis-

tance from bank, and from one bank to th'e other. In order to

avoid it, the best representative sampling, points were deter-

mined by physical investigation,. In most of the case~ th e best

representative sample was collected from middle depth. lakes

~nd ponds are subject to considerable variations due to sea-

sonal stratification, rBinfall ru noff and ",ind,'

3.3 PARAMETERSCONSIDERED

In th"is investigation, wat er samples" from rivers ,"ponds,

lekes and underground sources were collected from v"ar,ious

sources in and around Dacca for the following physical, chemi-

cal and bacteriological examinations to determine the water

quality and the d,egree of pollution and the test results are

critically discussed as to its potability in conformity with

Intern'ational Standards of Drinking Water Supplies. (table 1.3)

and Bangladesh Standards for Water qualities (table 1.4).



A, PhY!3ical Examination:

1. Total solids (both dissolved and suspended)

2. Turbidity

3.' Colour

4. Temperatu re

5. Tas,t e an'd:od our

B. Chemic;:al Examinati'on:

L Alkalinity

2. Ac ioi ty

~. Carbon~dioxid8 (C02)Ir. pH
p. Total Hardness

;;.' Iron and Man'iganese
I

;,. Dissolved Oxygen (DO)
I

Chemical Oxygen Demand (COD)B;,

9. B'ibchem ic al Oxygen Demand (BOD)

10. Chlorides

lL Sulphat es

12. Nitrate

13. Phosphat,e

14. Ammonia

15. Electrical conductivity

16. Siiiea (5i02)

17. Fluoride

,':.- .,.,'
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C. Bacteriolo~ital Exa~inatiDn

1. Coliform colo~ios per 100 ml in water sample
o .2. Total colonies at agar at 37 C per C.t.

3. Brect. Coli Faiec,;l type per IdO C.c.

3.4 EXPERIMENTAL fiPi~;:::1TUSAND METHODOLOGY

Jackson Candle Turbidimeter, Chemical Balance, Nessler

Tube, Th"rl1omcL'r, Conductivity Bridge, Titration Unit, Incu-=,

bator etc. are the fcw instruments used in the analy~iS1

Jackson Cand'-c TurD ic'im3ter is a standard instrument used for

,"peRlI"i "g tu:cl-,irl:H,y. r:nnductivity Bridge cOnsists of a wheatst-

one bridge and a telephone, instead of a galvanometer as null

point indicator. Two specific conductance cell of the immersion

type, having platinized platinum electrodes, were used with the
bridge.

Water samples from verious surface and ground water

sources in and around Dacca described in Art. j.l.l to Art.

3.1.6 ware collected and rG~tine laboratory analyses were

made for physical, chemical and Bacteriological qualities

according to the 5tandard Methods5,20. Physical, chemical and

Bacteriological qualities of the water at different phases

of treatment at Dacca water works were also determined. The

analysis "Jere made for the water quality paramet.ers mentioned
in Art. 3.3.

,,-.
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CH A PT ER 4

EXPERII'1ENHIL RESULTS AND DISCUSS ION

4.1 I NTRODUCTION

Study of tha potability of water from different sources

in and around Dacca city area was conducted for the period from

May 1973 to April 1974. Laboratory tests were performed at

rF'gularintervals for physical qualitie,s. chemical contents

,and bacteriological counts of the waters. The test results are

presented .if) Table A.l to A.24in Appendix-A. The import"mt

0i3ter quality parameter. showing the seascnalfluctuations ara

also presented graphically in Figs. 4.1 to 4.17.

@OUD CONTENT

Total solids, dissolved solids and suspended solids ~re

shown in Figs. 4.,1. 4.2, and 4.3 respectively. It is observed

----._-~,_.--

that the J!1inimum solid contents occurs in .the month of Septem-

ber and maximum solid conts'nt occurs in t.bJLm.ont,hs-o,f----A-p,,-il~riay.

In the month .of September the riverwat"r is less turbulent

and has the minimum capability of holding the solid substan-

ces in suspension. At this period the solid contents of the

water was found to be minimum due to the sedimentation of

settleable solids in relatively calm water. In the month of
;

'--~__ April-May, the flood water carries more substances in dissolved

and sU.spended state from the sorrounding flood plains. Among'>
all the three major rivers around the city of Dacca, the r1ver

" ,.":,,,
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Sitalakhya wablr contained less tot"l and dissolved solids. I~

no time of the YGar it '"as found more t., han 206 ppm. i-\mong ';he

three maj or r iv [Ors. th" water of th F- rJ.v 8r Ballu cont a in8d

maximum total s'olids. Dhanmondi and Ramna J.ake water contair,ed

total a61ids more than ~OO pom in tho month of May. But durino

the' remaining months it was Jess ~han 500 ppm. Pond 'WB-t8r unch:J..'

investigation contained' comoarativ81y less total solids. The

total solid content in all ground w;lter col18cted from deep

tubewel1. hand tubew,,11 and open k~(:ha w211 were found to be

minimum. Of course the water of open kuchi3 ,,,ell and Hand ture-.

well contained More total solids th~n the water of the deep

tub ewell.

r,ND COLOUR

Figs. 4.4 i3nd 4.'; i3rFc th8 preslmto-l:ion of tes-l: resuit

for turbidity flnd colour units in water samples. Buriganqa,

wa-l:er was found to be v',ry turbid in thr;c months of May, Junl3
--------------------------~
anrl Jul.;r. During the p"riod, -I:he maximum turbidity units

obtained was' 80 •. The 5iti31i3khya river water was a little bit-------~/,
'less turbid than the Buriqanga ','1at"r. The river Bal1u was

turbid ~'lmDst all thrDuqh the year. In the mon-l:hs of. fioril

to July, the turbidity units were mor,? theJn the rem"ininq

mon-l:hs. L.ske water WerR found turhid in beh'/een 8~ to 32 uni';:".

Tubcowell vlaters arrel VAry clear anrl have turbidity less t.hsn

2~ units in all cases. Fio. 4. ~ shows that there are three
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distinct zones, 0 to iO;25 to 35 and 65 to 120 to represents

colour of,groynd, river and lake wat"rs. It clearly indicate

that stagnant waters in pond and lake con'cain more decompo-

sable organic matter to produc", colour whereas in ground water

in the absence of organic waste the colour is mostly due to

the small c,onceMtration of oxides of iron and manganese.

4.4 TASH" AND ODOUR

r'ablE! A..:6.1 to A-6.4 are the p.:cesent ation of the taste

, and odour ih water sa'mple. The river water Buriganga,Sitalakhya

and Ballu have less' or no taste and odour. Lake and pond wate,..'

also do not contain any objectionab13 taste and odour. Gr6unrl

water under investigation also do no~ have any taste arid odour,

4.5 ALKALINITY AND ACIDITY

Fig. 4.7 and fig. 4.:e are the oresentation of total

alkalinity a'nd,acidity in ppm 'as CaC]3 in water samples. The

total alkalinity of the Buriganga water in the months of

October and November were 13 an,d 12 ppm onlyw'hereas 17'i and

210 ppmo'f total 'alkalinity was fourid in the months of March

and Aprilre'spectively. Alkalinity of all the s'amples maint a:~n

a sag curv'e biiltween maximum and mini,num and ,has not exceeded

the permissible,liinit, of 400 mg/l for water source in any

case. In 'nowat'er 'wheth~r surface or ground; i3cidity was 'mor3

than 52 ppm.• In the river Buriganga it was found to vary fran

B tol5 ppm.
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4.6 CARBONDIOXIDE

Figure 4.9 is the presentation of the carbon dioxide

in water sample'. The Buriganga water contained 7 and 10 ppm

carbon dioxide in the m.onths jOf January and April respectively.

In th'e other months of the year it was 2 to 5 ppm; The concen-

tration of carbon dioxide in all other samples lies between

2 and 8 ppm.

4.7 pH

Figure 4.10 is the presentation of pH in water sampl'ls.

The variations of pH in different seasons were very small.

For examp,le; in the Buriganga river water; it was only bot,,,,~,
water

7.10 to 7.55. Inthe/c611ected by Dacoa water works for trr,at-,

ment, the minimum pH value was only 6.80 in the m.onths of

October and November. During the other months 'of the year i.t

was found to vary from 7.10 to' 7.'60. In the Si'talakhya.' 'riv8r

water, it was found also to vary from?20 to 7.60.

All other surf'ace water was fourcd t'o have similar pH

value. Only exc.ept ion was found in th e Ramna lak e wat er where-

in the pH was found to be 8.10 in the month of April. In the

months of August and December, th e hand tubewell water was

found 1:0 ,have the pH value of 6.80 only. Whereas in oth er

months of the year, all ground waters in hand tubewell and

open kucha well were found to have pH \"ithin 7 .10 to 7.55.

~,~.'',-~:
',',' .
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4.8' iOTAL HARDNESS

4.9 IRON AND MANGANESE

Figure 4.12 is the present~tion of soluable iron as Fe+++

in water sample •.In general, the $oluable iron content of

ground.water was more than that.found'in surface watet's in the

rivers, lake and pond. In the river Burig~nga maximum iron

content of 0.60 ppm was found in the month of October, In the

month of July, August and March it was found to be zero. Com-

p~ratively less iron content was found in the wat~r coilected

from the rivers Sitalakhya and Ballu. lake and ~ond water

contained very little or no iron. In deep tubewell water maxi-

mum iron content was found to be 0.80 ppm in month cifMay.
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In no time of the year it was less than 0.1 ppm. In hand

tub'ewell water it varied from 0.1 to 0.60 ppm. The 'iron con-

'teni: of' open kucha,t,ell water was not more than O.lB' ppm in

any time of the y~ar. Th~ iron contents of Nowabganj and

Lalbagh tubewell water were recorded to be 1.00 and 0.8 ppm

r~spectively (Table A-19, Appendix-A).

Table A-13 is the presentation of test, result for,

manganese content in water sample. Almost all surface and

ground water sources, show a trace amount or nil manganBs8

content. But in Nowabganj and Lalbegh Tubewell waters the

tOMtehtration wes found to be 0.25 and D.2ppm in the months

"of October and November respectively (Teble A-19, Appendix-A).

4.10 DO, COD and BOD

The test tesult~ of DO, COD and BOD ere presented in

Figs. 4.13 to 4.15. The average dissolved oxygen content in

all surface water was about 6.5 ppm. The DO Content of the

groun~ waters was found to be less than that of surface weters.

In everage about 4 ppm dissolved oxygen: cOntent ,was found in

the ground water. Chemical oxygen demand in the Bur'ig'enge

river weter wes zero in the month of July end August end it

wes meximum (1.20 ppm) in the month of April. Almost similar

result's were found for the river 5iteli3khye end Bellu. Pond

weter hes 13 chemical oxygen demend es high eS 2 ppm during

the dry water seeson. Ground weters in deep tubewell, hend

tubewell end open kuche well showed 13 very smell amount of

c'hem ieel oxygen demand.

',~,

-,
i ',',

'\; .••~
,"-,' -,~'~-',.;::.o..
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Biochemical oxygen demand of the most of the samples

are very low. Only pond waters show a BOD of around 4.0 ppm

in all the months.'.D,sep and hand tubewell waters were found

to be have biochemical oxygen demand in the range of 0.80 to

1.40 ppm. Open kucha well water however showed a com:Jaratively

higher biochemical Dxygen demand than all Dther ground waters un-

der investigation. This may be due to contaminatiDn of these

waters frDm SDme unknown sources.

gHLOR IDES AND SULPHATES

F1gures 4.16 and 4.17 are the presentation of the test

tesult for chloride and sulphate in Water samples. In the

river water chlDride, conceQtration was ~s small as 1 ppm 1n

rainy seaSDn and as high as 10 ppm during the dry seaSDn. In
\

,lake and pDnd water; it was however fDund tD very from 4 to

'iOppm. GrDund waters ,in deep tubewell, hand tubewell and

open kucha well were found to have chlDrides cDntent 1n the

range of 5 to 20 ppm.

The concentration Df sulphates in the Buriganga water--------_. -_. _ .. - - -- ..

was only 6 ppm in the months of AUgust and September whereas

15 and 16 ppm in the mDnths Df May and April respect1vely.

AlmDst similar variation'was fDund in other river waters. In

lake water the variation of sulphate cocentratiDn was 6.5 to

15 ppm and that in the pond water was 4 to 11 ppm. Sulphates

cDntent in grDund waters was fDund mDre than that in the

-'-- .•..;
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surface waters. In deep tUbewell, hand tubewell and open kucha

wells, the range of variations were 27 to 32'ppm, 26 to 29 ppm

~nd 21 io 27 ppm respectively;.

@.EU:CTRIC CONDUCTIVITY,SILICA, MANGANE5E,FLUORIDE

Table A..•19 (in Appendix-A.) ,is the presentation of test
i

~~suit for ~lettr{ccdnd~ctivity, silica as Si02 and Fluoride'

in water samples. In the mon'th of December, Banani TLibewell

water g~ve electric conductivity of 120 ,4,; inohs/em only whereas

in the inorith of February, Dhakeswari Tubewell water g~ve it

as .high as 560 M•. mohs/cm. Most of the other tubewell water

showed electric: conductivity within the range of 200 to 500

JA inohs/em. Max{mumsilica (Si02) content was found as 86 and

84 ~pin ih the Mitfor~ and Nawabganj Tubewell waters in the

morith of October.'In other ~ater under investigation, it was

found to varyfroin 23 tb 74 ppm. Fluoride conteht was fciu.nd

witnin the rang e of 0.18 to 0.42 ppin.

4.13 COLIFORMCOLONIES

T.bie A-22 is the presentation of test result for coli-

form c:oionies per 100 inL in water sample. in Dacca water works

arid grouhd waters in different tubewell. Inmost of the mbnths

of the year. nUmeroUs coliform colonies were'found in the

water samples of the river BUriganga. During the dry seasoh

speciaiiy ih the months from December to April. the coliform
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count was found within the range of 200 to 1700. Coagulation

and settling do not show any significant effect upon it. FiltrB--

tion howevGr, has shown some effects upon the numbRr of coli-

form colonies. After chlorination, practically nil Or very

small number of coliform colonies were found in the water samplfJ.

Ground water samples from different tube'Nells show no or very

small number of coliform colonies.

4.14 TOTAL COLONIES

Table A~23 1.S the presentation of test resu 1t for total
colonies in agar at 37°C per cc in the water samples at diffe"nt
phases of treatm ent at Dacca Water' Works and for ground \.jat or3

of various tubewells. In Buriganga river water the colonies

were found as more as i08x4.6

in the month of March, it was
in the month of October, .whereas

2found as small as 10 xl.20.

,.

Significant reduction of colonies was observed when water is

allowed to pass through sedimentation and filtratinn. After

chlorination, the total colonies were reduced to nil or very
negligible.

4.15 BACT. COLI FAECAL TYPE

Table A~24 is the presf'mtation of test result for Bact.

coli faecal type per 100 cc. In the month of April, it ",as

found to belBoO in the Burig'Efnga"water whereas in other mOCiths

of the. year it was only 6 to 8.only. Settling and filtraticJn



59

have some adverse affect upon it but after chlorination no

trace of it was found ~n t.he water. Ground water under inv8S-

tigation contained no Bact. coli faecal type.

4.16 DI5CUSSIDN

Water, both. surfBce and ground, are available in and

arOund Dacca. But all suchwat.er cannot be directly used for

dDmestic consumption unless at least a slight physical/chemical

treatment is done to the water to. make it absolutely suit8ble

for the purpose.

Test 'results (lable A-2, A-7, A-II, A-12; A-19. A-2D in

Appendix-A) indicate that all ground water collected by Deep

'tubewells satisfy most of the characteristics of pot<3bIe 'water.

In some nf the Deep tubewells th e total hardness and concentra-

tinn of iron exceeds the permissible limits forinte'rnati'onal

drinki.ngwater standards. Hardne.ss in t'ne tubewell waters

c 011etted from Mit for.d ,H az ar ibag'h, Dha ke svJari., ''LaIba gh ,

Medital college, Fulbaria" BDR HQ.foono 'bo be 239, '169. 202.

152, 155, 152 and 2UD ppm respectively which. i's not within th e

Dd.nkinq Water Standard (Table 1.3). In Nawabganj -tHbewell,

max~mum iron 'content obtained is 1 ppm whereas the permissible

maximum limit i.s 0.1 ppm, pH value of some of.the tube well

waters .is found 10.0be less than 7 whith indicate an acidic

water. .Jat er with suthqua Ii tie sare 'notphysiolog ically

CJnsafe for drinking purpose. The important observation 'made is
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system. To prevent such contamination, at least chlorination

that w~ter might have been contaminated in the distribution

A comparative study (Appendix-D) show that ground water

is. about 6%cheaper than surface water for water supply in

that the bacteriological examination of deep tub~ell water

of coliform' colonies were found in tap water. It indicates

is essential to make the water absolutely safe.

at sou'rce did not show any bacterials growth but the presence

. -i. ,. -' ... -. . _

D~i::cawhen the river SHaiakhyi3 is used ;\l~'su~face water.

sou~c~.F~om the past recb~d of .deep t~~ewel1s ~n the Da~Ca

dti
5
• it has be~n bbse~lIed that the life of the wells does

not exceed 6n an average HJ, to 12 yeius due to the poorly

de6igned and inferrior quality of t~bewell materials. However,
- if .' .

the life time may be ii1C::reased/supe,rior .quality strainers,

like stainless steel strainers are used. To meet the water

requirements of the growing population more number of new

tube wells a're to be commissioned. Installation of new tube-

well in the city is very difficult job because of scarce

availability of land. Mbr~over no additional benefit can be

obtained by sinking tubewells within the zone of interference.

Attempts were however, been made to examine the interfereJ)ce

of the tubewells but it could not be possible for want of

similar tubewells in a particular locality. Considering the

future increase in water demand and the unavoidable diffi-

cultie!;) in the tubewell project, the utilization of surface

waters for Dacc'a water supply should receive due consideration.
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50 far as the surfBce waters are concerned the major

sources are the three.rivers, the Buriganga; the 5italakhyo

and the Ballu. The minimum, average and maximum va~ue of the

important water quality parameters are shown in Tab Ie 4.1-

These results when compared with the previous works9~111~t

can be found that the "degree of pollution of these rivers

are gradually increasing with time'. Kalamll in 1967-68 found

that the average value of total solids; turbidity, and colour

of Buriganga river was 155, 32 and 27 ppm respectively,

whereas the average value of these parameters during the time

o~ ~tudy have increased to 297, 53, and 34 ppm respectively.

The other impo.rtant'qualities like BOD, CODand bacterial

count have also increased significantly. The water quality

parameters of the river 5italakhya are found to be more or

less constant when compared with previous works9 Only th e

noted change is the increased in tne concentration of ammG~i2

from 0.13 ppm to 0.83 ppm.

Among the three major river water sources around Dacca

the 5italakhya is by far the best source in respect of water

qualit~. As the Buriganga runs very adjacent to the cit~; it

has high potentiality for large scale water works and there-

by has the advantage over Sitalakhya in respect of distance.

Although the Buriganga water is more polluted than that of

5italakhya; but the chemical examination indicates that the

Buriganga water until now has not gone to such a limit which

cannot be treated economically for the .Jater supply of the c:'.:,"



TABLE 4.1 SUMMARYOF WAHR r:)UALITY DATA r:: RIVERS

1 n'8 B A J.' I IDoteTmination
(mg/ll

The Burig"ng~ The Sital~khya
~1in Av '~1"x-M-in-' Av Max Min~--~----~-~._-,..._-' ..

1\ v r, .""'t '"

Total solids 160 297 43013'5 172 206 300 397 rr'-,JL -.J

DRssolved solidslOO .209 320 100 142 175 Z75 3G3 440

Suspended
solids

Turbidity

60

30

91 110

~3 BO

20.

2,

30

4B

37

70

25

50

44

73

-n ••
-- '.-

102

Total Alkalinity 12
as CaC03

Colour 19 34 41

74 "2':"0

.20

34

35
••
79

42

170

25

30

33 42

90 '-95

7.3B 7.55 7.207.40 7.607.407.61

Acidity,
C:arb.ondioxide

yo.. ~. '.~pHi<

8

2

7.10

10

4.3

15

10

5

2

9 16
6

6

2

9

4

12

5

Total hardness 45 B4 145 40 92 150 45
! '

Soluble Iron,
Fe+++

00 0.20 0 •.60 00 0_20 0.50 0.04 0.20 n.sc

Dissolved
DXyg en

5.90 6.60 7.00 5.08 5.B3 6.G1 5.0r 6.55 7.2C

Chemicai Oxyg~n 00
demand (COD)

0.66 1. 2 d 00 0.46 1.00 00 0.62 1.40

Bip-chemical
oxygen demand
(BOD)

0.70 1.10 1.60 O.~O 1.04 1.50 O.BO 1.20 1.AD.

Chlorides

Suiphates

Ammonia

1. 00

6
0.2

5.95
9.90
1. 20

9.00
16

2.B

1. 41

4.6
0.2

5.BO

9.64

0.B3

10.00

17.5

1.4

3.00

5

00

5.30

O,3d

0.6

[LOC

15
t.3 •

Nitrate

i< No units.

00 1.03 7.0 0.0 1. DB 6 00 0.64

•

3

Ii
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2Ahmed has shown that water with such turbidity and

colour can be clarifTeeJ w.ith alum coagulation in alkaline media

effectively and econornically. It is also shown that once the

water is clarified, a nominal dose of chlorine can successfully

disinfect these surf.ace waters. Test conducted at different

stage of water treatme nt in .the Dacca Water works are tabulated

in Appendix-A. These resu Hs also indicate that Buriganga

river water can be treaj;ed successfully. It may further be

stated that in order to check further pollution which may

rend~t the water unfit for treatmant economically, there
.' .

should,',be some legal measures against the indiscriminate

disCharge df sewage e'ffluent and other pOlluting agents to the

rivar particularly from industrial units located 'on the bank~..

Effect of HEzaribagh tannery. and Glue factory on the Buriganga,

industrial wastes on the Ballu at Tongi and the 5italakhya
. i'

at Gorashal are summarised in Appendix-C. These.studie~ of

Bangladesh WPCBshows that 'some 'of the water qualities have

exceeded the limit of international standards of quality for

water sources.,

Other than surface water in the rivers, there are also

hanppump tubewel.ls., open wells, lakes, ponds, tanks, canals,

khals, ditches and other sources of water in the city area.

The large number of city population particularly the low

inc ome groups who reside in t he a rea where no wat er su pp'ly

facilities have been extended, depend on such water for all

th,?ir domestic consumptions. The test results show that water
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fro~ these source are also polluted and exposed to easy conta-

mination'. All these sources are practically in the private capa-

city where no economic ~rranqement may be possible to control

th,B' water quality: In fact, to overcome ,'the contamination

ftom such water, ,there is uptill now no remedy practice has been

~ade available except bniling and alum treatment, Of course

th'ese p'I'actices a're extremely in limited scale which does not

guarantee tot al jJurific ation.

.
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

After careful interpr~tations and critical examinations

of the experimental results the following conclusions are

drawn:

(ed Grou'nd water collected t:hrough d'eep tube 'wells is

the best source for safe drinking water supply. But

the presence of caliform colonies in the tap water

indicates its contamination in the su~ply lines.

To prevent such contamination, at least chlorination

is required before groundwater, is supplied in the

distribution system.

(b) Surface waters are being increasing~y polluted with

the passage of time, but the degree 'Of pollution

has not reached such an extent as to make the sources

unsuitable for large scale treatment .

(c) The three potential surface water sources for Dacca

city water supply are the rivers Buriganga. Sita-

Iakhya: and Ballu .• The river Sitalakhya as the poten-

tial wat er source, is advan tageous over th e rivers

Buriganga and Ballu in resp8ct of water quality

while B.uriganga river water ,'may be considered advan-- - . -

tageous over others when distance is taken into--_.------ ~~.~---~--
accol:rnr:".Co;:;-~ideri ng the oth er aspec ts water from
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both Buriganga and 5italakhya can ba treated effec+

tively and economically for Dacca water supply.

(d) ~Iater from other minor sources also require elaborate

treatment to make them suitable for public water

supply. Considering the inadequate quantity, these

cannc;rC';be used as source of water for the metro- ..

politan city.

5.2 RECOMMENDATIONSFOR FUTURE5TUDY

The investigation into the multinatural aspect of water

sources in and around Dacca is no doubt a painstaking job. One

year or short duration study is definitely insufficient to

look into the different aspect such as the physical, chemical

and bacteriolOgical characteristics of water. There are numEr-

ous agents fbr contamination, the details of which can only

be detected through physical, chemical and bacteriological

tests for individual elements including pofhnous chemical such

as arisenic. cyan1de, lead, barium, selenium, chromium. cadmium,

silver, detergents. copper, chloroform extract, phenols. zinc,

and some disease causing bacteria such as streptococci. baci-

llus etc. More extensive study by taking mo.re sampling point

is also requited to know the actual characteristics of the

water Of each water source.

To find out the effective treatment method suitable for

each Source m~y be studied in the next phase. As there is a

'\." . '.~~
,-~



tendency of the increase in the wat er pollut ion by various

human activities, more elaborate study of this nature from

time to time is recommended.

(,7
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TABLE A~l TOTAL SOLIDS, mg/1

-
Date of 1973 1974
collection May June July Aug Sept Oct Nov Dec Jan Feb March April
...._ ..._-..;;.:::...- ._.~ .._..1 1 1 1 1 1 .1 .1 1 1 1

Buriganga at 4[)0 380 270 200 160 19'i 230 295 308 330 400 430
Chandnighat
Sita1.akhyi3 200 1'i0 142 .135 140 15'i 180 180 186 190 20.5 206
at .Demra -
B aI1u at 'i00 450 380 300 310 340 360 365 400 420 460 475
])emra- -
Dhanmondi 510 460 400 320 280 28'i 300 325 '350 365 390 400
Lake

---
RamR211Lake 530 475 400 350 290 265 295 340 345 360 360 450

----
DU Pond 250 220 180 150 160 165 195 205 ...:215 225 250 254

BUET 70 65 60 65 66 72 66 70 66 70 72 71Tubewe11

Mugdapara
Hand pump 100 105 110 115 110 100 102 101 106 105 100 • 100
Tubewe11

---
Mugdapa ra 160 190 176 190 165 160 190 166 162 165 185 160open well



. oil .

TABLE A•.2.1 DI 5'5'1LVED 5DUD 5 • mg/ i '; " ..

.•.,.-.. . . ~,.',~ " ....•. "' -~ ... ~' .. -._~ ,."

Date of 1973 1974
: -" " .~

collection May June July Aug Sept , Dct ", Nov, Dec Jan ._. reD 'Mard," Apiil
2 1. 1 1. 1 1 1 1 ,I ,,'"1 ',I ',"i"

-' .. , ----~.. '... '- "'- '." ... -.' -_ .. '''-' _ .. ...._.

Buriganga at 300 270 180 130 100 :1.30 160200 ' 2q5 220. 290 320
Chandnighat' .- -.,., -, ,.~

. "~'. '

5ita1akhya at 175 130 112 102 100 '12.0 '145 158 ',160 ,163 168 ,,1'70
Demra " .,', "

Balu at Demra 400 392 360 275 280 30.5 ,320 ,332 ,,3,50 360 425 440

Dhanmondi Lake 400 380 320 230 200 "190" ;;,10 235 ,,255 ,,270",300 295

Raman Lake 405 385 330 250 205 " 19,0:, 200 235 ,250 275 295 ,,300 ' ':

DU Pond 200 196 165 118 12~ ,),135",.,15 0 162 175 190 ;;18 216

BUET Tubewelr ~36 33 32 33 35 37 " ,40" ..37 .,39 " ,,40 ,44 ',44

Mugdapara
H8nd pump, 60 52 56 60 65 6.0~5B 60 .65 65 ' 66 ,.63
Tubawell

.,'., .,

Mugdapare 100 102 92 100 98 "96' "100. 10.6 ' ,pO .. 116 122 ,118open w1311 ~. -, ", -,'.! .. : . .:;.

. ,",,-. • • • " ro ~. _'. .. ......... -.~'~''.--- .---., . . ,'" _.', .





TABLE A-2,3 DISSOLVEDSOLIDS (mq/l) IN DIFFERENT TUBEViElL
l./ITERS

Location of SampIe

I,G.Gate TW(after chl~iination)

LG .Gate TW(before chlorinCltion)

Narinda TW (before chlotination)

- Narinda Ti. (after chllllrination)

Abdul Gani Road TW

Azimpur fl.,

Dhakeswari TW

Medical College TW

Dhakeswari TW

Bonogram' TW(after chlorination)

Bonoqram'T\.(before chlorination)

Laxm~b~zar TW(before chlorination)

laxmibazar TW(after chlorination)

Basahoo TW

Khil,g21On TW

Hatkhola TW

Motljheel T\'i

Kakrail TW

Shahj ahanpur Hi

B lj oyi'lsgar Hi

Ass 8mb 1y Tvi

Green Road TW

Is lampel'r. Road (Tap Wat er)

Mitfnl."dH.,

74

Date Test Result
___ ~_.O'._

23. 7.73 180

23.7.73 167

24.7.73 210

24.7.73 214

2;.8.73 229

6.{l.73 311

6.8.73 401

6.8;73 324

7.8.73' 420

10.8.73 396

10.8.73 392

10.8~73 198

10.8.73 196

28.8.73 169

20.8.73 182

20.8.73 207

6.9.73 209

6.9. 73 H2

17.9.73 170

17.9.73 189

10.10.73 12'1

10.10.73 178

10.10.73 243

15.10.73 144

15.10.73 463



TABLEA-2,3 "(Cont d; • )

Location of Sample

Jaqanath Shaha Road (Tap, Water)

~Iawabganj TW

Rayer Bazar H~

HazaribaghTW

Gulshan n~No.4
..' >

Gulshan TW No.3

Agasadek Road

Nayabazar area, tap water

Azimpur HI

'DhcilkBBwati TW

Lalbagh TW

Medital £ollege TW

Tejgaon TW

LB. HospitalTW

Banani TW NO'.'l

Banani TW No.2

Lichubagan T\~

Fulbaria TW

BDR HI

Dacca College HI

Tejgaon .n~

~10ghbazar HI
"

Medical College TW

Dhakesw;,ri TW

75

'Oat.e Test Result

15.10.73 361

15.10.73 320

15. II. 73 275

15.11.73 281

19. II. 73 160

19 .n. 73 155

22 .IL 73 519
22.11.73 357

26.11.73 278

26.11.73 4th

26.11.73 322

26.11. 73 320

18.12.73 233

18.12.73 ISO
18.12.73 1,S

18.12.73 1I2

21.1.74 191

2L1. 74 3,1

2.9,1. 74 42,

29.1.74 276

7.2.74 160

7.2.74 222

16.2.74 319

16.2.74 410
.._---
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TABLE A-J SUSPENDED SOLIDS, mg/l

Data of 1973 1974
collection May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr2 1 1 1 1 1 1 1 1 1 1 1

-Buriganga at 100 110 90 70 60 65 70 95 104 110 110 110Chandnighat

Sitalakhya 25 20 30 33 40 35 35 22 26 27 37 36at Damra

Balu at Demra 100 58 30 25 30 35 40 33 50 60 35 35
Dha nmondi 110 80 BO 90 BS 95 90 96 95 98 190 105Lak a

Ramna Leke 125 90 70 100 85 95 95 105 95 85 85 150
DU Pond 50 24 15 32 35 ~O 45 43 40 35 32 38
BUET 34 32 28 32 33 35 28 3.3 29 30 28 27Tubewell

Mugdapara 40 43 54 "55 45 40 46 41 43 40 34 37Hand TiN

Mugdapara 80 88 86 90 87 84 90 82 72 69 63 62open well

i •••• _
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TABLE A-4.1 TURBIDITY UNITS

-
Dat e of 1973. _ 1974.
collection MayJ.una July Aug. S.ept Oct Nov Dec Jan Feb Mar Ap'r

2 11 1 1 .•..1 1 1 1 1 1 1----.~._--
Buriganga at 78 ..80 68 62 58 32 35 38 30 36 52 66
Chandnighat

Sitalakhya at 70 68 62 60 58 30 25 28 35 42 45 50
Demra

Bal1u at 102 98 88 71 60 56 50 55 62 65 78 88
Demra

Dhanmondi 8'i 80 70 58 48 42 . 38 45 57 56 58 62
lake

Ramna lake 80 81 71 60 45 36 3~ 36 40 42 4..5 60

DU Pond 90 92 76 62 58 48 44 49 55 69 78 88

BUET 13 12 10 10 10 11 10 11 11 12 10 11
Tubewell

Mugdapara 14 15 12 11 14 14 12 12 ,12 13 12 11
Hand pump TW

Mugdapara 20 15 16 17 18 20 19 17 17 18 19 18
open well

',~ -
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TABLE fl-4. 2 TURB IDITY UNITS AT DIFFERENT PH/ISE OF TREAT'iENT
IN DACCA WATER WORKS

Less than Less than !~a3 thn
25 2~ 25

Filtered Filtered
water be- water
fore thlo- after',
rination chlori-

nation.
Less than

25

Location of Sample
Outlet of Outlet of
coagulation settling
tank tank

48

BurigengaDate of
collection
(1973-74)

May n

June 5 Less than
25

do do do do

June 20
July 3
July 11
July 19
July 30
August '7
September 4
September 11
September 24
October 12
November 13
November 2Z
November 29
December 14
December 20
January 17
January 24
~Iay 13

March 21.

I\pril 3

do
do

do
do

do
do

do
do

do

do

do
do

do
do
ao
do
do

do
do

do

do

do

do

do
do

do

do
do

do

do

do

do

do

do

do

do

do

do

do

aD

do

do

do

do

aD
aD
do

do

do
do
do

do

do

db
ti~
tio
do

do

do

do

do

do

do

do

do

do

do

do
do

do
do

dO
do

aD
do
aD
ad
do
00
dt!

::10

do

do

do

do

do

do

do

do

do

do

do
do

do

do

do
do

do

do

do

~.



TABLE A-4.3 TURBiDITY UNIts OF TUBEWELL W~TERS

Dat ..e

23.7 ..73 Less th°:l
25

23.7.73 ao

24.7.73 do.

24.7.73 do.

3.B.73 do

6 .B. 73 do

6.8.73 do

6.8.73 do

7.8.73 do

10.B.73 do

10.B.73 do

'10'. B. 73 do

10.8.73 do

22.11 ..73 C:J

22.11.73 do

-'''--~---

Locntion of sample

I,G, Gat~ TW (after chlorination)

Narinda TW (before chlo.rl.nation)

Narlnda. TW(afhJr chlor:ination)

loG. Gate Hi (before chlorination)

Abdul Gani Road TW

Laxib azar TW '( aft'ex ch lori nation)

Bonogram TW (after chlorination)

Agasadek Road

B~~ogra~ TW (before chlor:inat:ion).

La,dba.zar TW l'beforechlo:t'inatlon)

'A'zimpur TW

M~dltai toliege TW

Dhakeswari tw

---~-~-~~-~-~"""'--~~-------~--_..-._---,';"""'.---;:';._' '~"-" ..
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TAB l.f A-5.1 COLOUR. mg/l

Date of 1973 1971collection ~'ay June July Aug Sept Oct Nov Dec Jan Feb Mar Apr
~ 1 1 1 1 .1 1 1 --l 1 1 1

Buriganga a.t 3D 31 34 38 39 40 41 35 31 21 19 22Chandni'ghat

SHalakhya at 33 36 39 42 40 39 42 40 32 30 22 20Demra

Ballu at 34 31 33 31 30 42 41 38 34 30 28 25Demra

.Dhanmondi Lake 80 80 85 90 94 95 96 92 86 75 73 70
Ramna Lake 120 123 112 U8 120 118 112 108 107 106 HiD 100
DU Pond 71 69 73 80 85 82 78 72 68 62 60 70
BUET HI 4 4 5 4 5 5 4 4 3 5 4 4
"Mugdapara 6 6 7 7 7 8 6 6 5 4 5 4Hand pump TW

Mugdpara 8 9 10 11 11 9 8 7 6 8 6 6open well

--

> '~,



fABLE A-5. 2 COLOUR AT n IF FERENT PHA SE OF TRE!\ Ti~ENT I N DACCA
Wr<,rER WORKS

Date Of
tbiletHori
li9t3-74) Bur~ganga

May, 23 Muddy
June 'i T
JUne ib do
JUly 11 cio
July i9 db
Juiy 30 do
August t do
September' 4 do
September if do
September 24 Norie
October i2 T

November 13 Norie
N'o'vemher22 do
NoVember' 29 do
Det'8mber'14 do
Det'ember 20 dO'
JanlJ<ity i7 T~I January 24 NOne

8.'-

Location of Sa~ple
Outlet of Outlet of Filtered Fi1te:::cccoaoulation settling wat e,r,b e,. waterTank Tank fore chlq,- after

ririati(Jn chlori-
--!l.S!i ion

T T T T
do do do do
do do do do
do ,do do do
dO do do do
do do do do
do do do do
do dd do do
do do do 'do
None None None None
T T T T
None N'bne Nolie None
do do do db
do do d'b do
dO do do do
do do do do
T T T T
Non" None NOrie NOrle

..."._'" .



TABLE A~~.J COLbu~ dF TUBEWELLWATERS

location of Sample Date

82

Test Results

L gGate TW '(before and after
ch lorination

Narinda tW(hefore and after
chiorinatiorl'). ,."hsti,c.

AbdUi Gani Road TW

Az im pur HJ No. .4

Dhakeswari TW

~sdical [Sllege TW

DhakBsw~ri TW

Baha~ra~TWi . (before and after
chlor inat ion)

Laxibazar HJ (beforeani:l af.ter
chiorination)

135, Agasadek Road

NayaBaiar Area

23.7.73 Transparent

24.7.73 do

3. 8.73 do

6 •8 . 73 do

6;8;73 do

6.8.73 do

7.8.73 do

'10. 8. 73 do

10.8.73 do

22. iL73 None

22.1L73 Nmne



83

TMJLE A-(,.l lAsH M,JIJ ODOUR

19141973
[Vlay June 'July ALir'j S8Pt Octl~ov J';;n FE!b M~!;',;pr
2 1 111 1 1 1 1 1 1

nate of
Cbllection

BU'ridahaa at
Chandni ahat

Siti3lakhya at
D"mra

Ba11u at Oem'ra

DharnmOhdi Lake I~o ohjectionable

Ramna Lake taste Clnd odoUr

DU pond
BlJEt'tUbewell

Muboapara hahd
pun; b Tvi

. ,-_ .._- . ..-....~----.;..;.,;.---, ---'~-_•._-------_._-_._ .. -' -' -

n..""'".~'
~
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T!iDLE A -6.2 TA '~TE liND oD OUR 1\ T DIFFERENT PHAS E OF TREA'ri'lUH
OF DACCA i,lIATERWORKS

L~cat i,on of Sample fr~

Date of Outlet of Outlet of Filtered Filt 3redcollection Buriganga coa gula- settling water be- wate::.:-(1973-74) tion Tank Tank fore chlo- after chlo~
rination r ina -~ion

July 3 Less Smell of Smell of Less SmeL, of
mud mud chloe-ine

July 11 None None Less None Chlo:cine
is p:_'8sert

July 19 do do l\Ione do dCl
July 30 do do do do Smell of

chlo:cine
Auqust 7 do do do do do
Sept emb er 4 do do do do NOile
September 11 do do do do d:J
September 24 do rio do do do
October 12 do do do do do
November 13 do do do do do
N.ovember 22 do do do d.o do
November 29 do do do do do ~

~ .'December 14 do do do do do
December 20 do do do do do
January 17 do do do do do
January 24 do do do do do



fABU:: A-6.3 TASTE AND OnOlJR OF TlJBHIELL IvATERS

85

Location of Sample

hG., Gate fir! Cafter ch1otlnat:ion)

I,G ~ate tw (before ch1orinatloril

Abdul Gaili Road. t~

Azirn p'ur t iv

Dhakes\';'ai:i rw

Ra'h'a'gra'rntW('before th lotinatibn)

"i:Janagrarn t Vi("a ft e-t 'ch.1or ina tion ,),

'LaXrnihaiar T\~ lbrdbre chloriha"tion)

Date

23.7.73

23.7.73

23. 7.73

3.8.73

/).8.73

6. 8 .73

6.8.73

7."8.73

10.8.73

10'.8.73

z,z .11. 73

22.11. 73

Test Results

None



0':<-' y-~

'~

TABLE A-7.1 TOTAL ALKALHHTY ,~5 CaC03, mg/l

---
1973 1974Data of :Ma'y June July Aug 5ept Oct Nov Dec Jen Feb Mar. Aprilcollection 2. 1 1 1 1 1 1 1 1 1 1 1- - -

Bu:dganga at 90 35 30 30 28 13 12 40 95 125 175 210Chandnighat

5itPlakhya at 95 50 56 44 34 36 39 50 l(!10 130 14.8 170Demra

Balu at Demra lo'i 85 70 40 30 34 55 60 95 140 178 195
DhsnmLGdi Lake 100 90 82 70 38 31 50 50 80 101 140 15:2
Ramna Lake 80 80 70 55 40 38 44 58 90 110 139 150
DU pond 90 68 54 48 40 40 42 50 85 92 100 .115
BUET, Tubewell lOG 92 88 77 70 60 60 65 70 75 120 lID
~lugdapara 98 98 19 ffi8 40 ilO 62 Bill 70 880 88 . 100Hand TW
.Mugdapara 100 82 67 58 45 45 50 'i8 70 88 92 110open well

"'"'--~ ,. ",'

---l,

/,
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TI\BLE A-7.2

8 7.

TOTAL ALKALINITY AS CaCO (mg/l) AT DIFFEReNT PHASE
OF TREATMENT ~F DACCA WA~ER WORKS .

---'---------_. ----~--------•...•._----_._-
Date of
collect ion
(1973-74 )

Buriganga

Location of Sample
Outlot of Outlet of Filtered
coagula- settling water be-
tion Tank Tank fore chlo-

rinat~on

.~-c'.,
Fil t ereef;.: <
water after
ch lqrina-
tion

June 5
June 20
July 3
July 11

July 19
July 30

August 7
September 4

52
.39
46

36 42 38 36
27 26 26 28
40 36 38 ,:4
35 39 39 ~.l

42 48 47 54
SO 50 '46 .:.:8

38 36 :'l1 36
35 33 34 :14
46 44 46 ':6
4B 48 50 !) 8

32 27 26 29
35 32 33 34
54 50 51 57
64 12 130 72
94 :8:2 104 86

HJll 111 11[1 11'61
lrJB Hi[] 110 112
159 no 159 160
1'5:8 159 155 157
!t 'i;6 jLlW iSiS 161
1'6'5 1'64 lr64 160
l<;;~ :It'Si2 ;i.4iB 141

_., ".'4,',,,,,"-
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TABLEA-7.3 TOTALALKALINITYAS CaC03, (mg/l) OF TUBEWELLWATER

Location of sample
- ~,-

I. G. Gate P; 5. (before ch lorinat ion)

I.G. Gate P.S. (after chlorination)
Narindah P.S. (before chlorination)
Nar ind'ah P, 5. ( aft; erch Ib';i. nat ion)
Abdul Gani Rd. P.5.
Azimpur .P.5.
Dhakeswari P.5.

Medical College P,5.
Dhakeswari P.5,

Banagr~m P.5. (before chiorination)

Banagra~ P.S.(after chlorination)
Laxmibazar Fi.5. (b"fore chlorination)
Laxmibazar P,5, (after. chlorination)
Jagannath Saha Rd. Fi.5.
Nawabgonj p. 5.
Rayerbazar P, 5,
Hazaribagh P.5,

Gulshan P.5. 4
135, Agasadek Rd,

Gi.Jlshan P.5. 3

Nayabazar Area
Azimpur P.5.
Dhakeswari P,5.

Lalbagh P.5.

Medical College P.5.
Tejgaon P.5. NO.6

LB, HOspital p.S. No.2

Banani P.5. No.1

Date

23.7~73
23.7.73
24.7 .. 73
24.7.73
3.8.73

6 • 8 • 73
6.8.73

6.8.73

7.8.73
10.8.73
10. 8.73

10.8.73
10.8.73
15,10.73

15.10.73
15,11: 73

15.11.73

19.11. 73
22. ll. 73

19 .11.73
22.11.73
26.11. 73
26.11.73
26.11. 73
'26.11. 73

18.12 ,73

18.12.73
18.12.73

Test Result

101
98
84

86
88
988
U8

104

148

84
86
78
79

124
110
108
106

86
158
82

122
100

144
112

116
56
74
77

o.. "."



TABLE A-7.3 ( Contd •.••)

Location of sample Date ..

89

Test Resu':-t

Bonani P.5. No.2
Lichu Bagan 1".5,
Fulbaria P.S. No.2
Banoladesh RifleP.S.
Dacca College p.S.
Tejgaon P;5, No.7
~1bghbazar p.5.
Basabd P.S,
Khilgaon p.S. No.3
Hatkhola P.S.
Motijheel R.A. P.S. 4
Kakrail P.S.
Shahjahanour p.S.
Bijoynagar P,S.
Assembly P;S.
Green Rd. P.S. 2
Islampur Tap Water
Mitford P.5:
Medical C611ege P.S ..
Dhakeswari P.S.

18.12.73 'is
21.1.74 78
21.1. 74 90
29.1.74 107
29.1. 74 89
7.2: 74 100
7.2:74 103

20.8.74 86
20.8.73 100
20. 8.73 104
6.9•73 97
6 .9.73 64

17.9.73 90
17.9.73 89
10.10.73 74
10.10.73 132
15.10.73 60
15.10.73 154
16.2.74 113
16.2.74 134



TABLE A-B ACIDITY, mg/l

Date of 1973 1974Collection May June July Aug Sept. -'Oct. Nov. Dec. Jan Fes- ~Jarch Apr il2 1 1 1 1 1 1 1 1 1 1 1-
Bur.iganga at 15 14 10 11 9 9 B 10 11 9 B 13Chand'nighat

5italakhya at 6 7 10 16 11 11 10 10 B B 5.50 5Demra

Balu at Damra 9 8 8 6 8 9 9 12 11 10 100 9
Dhanmondi Lake 11 11 10 12 13 15 14 15 13 12 12 12
Ramna Lcike 10 10 '11 12 14 13 14 16 14 13 12 10
DU Pond 12 13 16 15 14 18 22 25 15 12 10 14
BUET HI 11 10 9 9 8 9 10 10 9 8 9 10 .~.,", ". . /~

\'- " ,<{.,Mugdapara Hand 24 20 , 30 35 50 45 48 52 35 30 25 20TW

Mugdapara open 14 12 12 13 12 14 15 15 14 13 14 13well

-
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TABLE A-.9 CARBON DIOXIDE. mg/l

--
1973 1974Date of May June Jod. Aug. "eDt. Oct. Nov. Dec .• Jan. Feb. Mar. Apr.collection 2 1 1 1 1 1 1 1 1 1 1 1

-Buriganga. at, 3 2 2 4 3 3 4 5 7 4 5 10Ch andn,i gh'at

Sitalakhya at (, 3 5 4 4 3 2 4 3 . 3 4 6Demra

Balu at Demra 3 2. 3 4 I) 5 4 5 4 3 4 5
Dha nmondiLa'ke. 7 6 5 4 4 3 3 2 2 3 4 8,
Ramna Lake', I) 4 4 3 4 5 6 5 4 3 3 2.5
DU 'Pond 6 6 7 5 4 4 6 5 5 4 5 6
BUET Tubewell 3 2 3 2 2 3 2 4 3 2 1 2 .'
Mugdapara hand 2 1 2 3 3 2 2 4 3 2 2 1Tubewell

~1ugdapara open 4 3 3 2 4 4 3 2 3 4 2 2well



TABLE A-I0.l pH VALUE

-
In3 1974

Date of ---- Mar:--May June July Aug. Sept. OCt. ' Nov. Dec. Jan. Feb. Apr.
collection 2 1 1 1 1 1 1 1 1 1 1 1

~'

Buriganga at 7.50 7.40 7.20 7.10 7.20 7.35 7.50 7.50 7.45 7.50 7.55 7.50
Chand nigh at

,Sitalakhya at 7.50 7.50 7.30 7.20 7.20 7.30 7.35 7.40 7.45 7.50 7.50 7.60
Dem'ra

Balu at 7.60 7.55 7.50 7.80 7.40 7.50 7.55 7.55 7.60 7.65 7.6'i 7.90
Demra

:'.:
Dhanmondi 7.'00 7.40 7.30 7.35 7.3'i 7.110 7.4 'i 7.40 7.45 7.90 7.50 7.50
Lake

Ramna Lake 7.90 7. sO - 7.40 7.45 7.50 7. ,5 7.,5 7.60 7.. 65, 7.70 7.70 8.10

DU Pond 7.50 6.90 6.'i0 6.80 6.85 6.90 7.50 7.50 7.55 7.50 7.50 7.'i0

BUET Tubewell' 7.50 7.'i0 7.4'i 7.40 7.45 7. SO 7.45 7.45 7. 50 7.,0 7.55 7.40

Mugdapara 7.50 7.40 7" 30 6.80 7.30 7.20 7.20 6.80 7.10 7.20 7.20 7.30
hand hi

~1ugdapara 7.50 7.30 7.25 7.20 7.25 7.30 7.35 7.40 7,.45 7.45 '7. 50 7.'i0
open well



II,

TABLE A-IO.2 pH VALUE AT o IFf- ':Rt:iH PHASE OF TREATMENT OF DACCA WATER WORKS

-
1973 1974

Date of May Aug. Oct. Nov. Dee. Feb. Mar. Mar. Mar: Apt. Apr. - ,

collection 23 22 16 12 24. 5 1 13 21 1 3
------

Buriganga 7.10 7.40 6.• 80 6.80 7.60 7.40 7.40 7.45 7.40 7.40 7.50

Out let of
coagulation 6.'1'1 - - - - - - 7.3D 7.55 - 7.35
Tank

Outlet of
6.75 7.. 40 6.80 6.80 7.60 7 ..40 7.20 7.'i0 6.70 7.00 7.41s8ttling Tank

Filtered w.ater
before 7.75 7.40 7.00 7.00 7.60 7.11 0 7.20 7.45 7.70 7.00 7.20
ch 10 rinat ion 4-'

Fil b,red water
.aft'er 6.C,0 7 •.1 [] 7 .. 20 7.20 7.40 7.60 7.00 7.61 7.110 7.20 7.30
ch 10 ri na tion

._------



TABLE A-Io.3 pH VALUE OF TlJRE WELL WATERS

20.8.13 6.70

20,8.73 I', .'10

20,8.13. 6.80

22.8.73 7.40

6.9.73 7.00

6. 9. 13 7.00

17.9.73 7.00

17 .9. 73 6.90

10.1D.73 6.60

10.10.73 6.8[)

In.lo,73 1',.'10

1'1. 10; 73 6. 1',0

1'1. 10. 73 6.60

1'1.10.73 .6- .. ""70

1'1.10.73 7.00

16.10.73 7.20

16.1D.73 7.2[1

12.11.73 7.20

12 • 11 . 73 7.2 [j

IS .11. 73 1.1ll

1'1.11.73 fi.30

19.11.73 7.1'1

19.11.73 6.80

Location of sample

Basaboo P.S.

Khiloaon P.S.

Hatkhola P.S.

Jaqahath Saha Rd.(Tap Water)

MotiihRel R.A. P.S.4

Khilqaoh p.S.

Shahjahanpur P.S.

Bijoynaqar P.S.

Asscembly P.S.

G'reen Rd. P. S.

Sukraharl P.S.

Islamour Rd.(Tap Watpr)

Mitford P.S.

Jaaanath Saha Rd.

~ja~lahoAnj P.5.

Neyahazar (Tap Wetor)

AqasaHeque Rd.(Tap wator)

Islampur (Tap water)

Lalbaqh Rd. hi

Rayer Bazar p.5.

Ha7aribaph P.5.

GulshanP.5. 4

Gulshan p.S. 3

Date Test Result

94

.•..



26.11.73 6.65

26.11. 73 6.50

26.11.73 7.10

26.11.73 6.s0

18.12.73 6.5tJ

18.12.73 6.75

10012.73 6.60

18.12.13 6.50

24.12.73 7. J, 0

24.12.73 7.40

21.1. 74 6.7tJ

2101.74 6.30

29.1.74 6 . 9~

29.1.74 6.50

5.2.74 7.60
5.2. 74 7.60

7.2.74 6.60

7.2.74 6.40

16.2.74 6.50

16.2.74 6.50

1.3.74 7.00

i.3 • 74 7.,00

1.4.74 7.20

1.4. 74 7.20.~_.-

95

Test ResultDate

islampur Rd. (Tap water)

Ha'za't'{ba.gh (Tap water)'

imamqanj (Tap \~ater)

As hequ'8 Lane ("( a'p INa t er)'

Nciz:lfabazat' (Tap' water)

DhakBswciri P.,5.

L:lchU Bagan ~.5.

Khajerlwa'n Rd. (Tap waterl

Champatoii lane (Tap water)

Banani P.5. i~o.2

FullJaria P.5.

LB. Hospital P.5.-2

Tejgaon' p.5. r'o.6

Medital College P.5.

Lalbaoh P.5.

Dhakeswa:ti P.5.

Banani P.5. No.1

TARLE A-Io.3 (Contd •• .)

Location of sample

Azimput P,5.

Datta Cnlle~e P.5.

Bi3no~hal Rd (Ta~ water)

Medical College P.5.

Bangladesh Rifle P.5.,

T'ejqaon P.5. rib.7

r~6q'f;baza:t p. 5.



,.
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TABLE A-ll TOTAL HARnNESS. mg/l

----
1973 1974

Date of ',M.ay , Jun'e J,-!lyAug Sept Oct Nov Dec Jan Feb March April
collection 2 1 1 1 1 1 1 1 1 1 1 1
--
Buriganga at 100 80 45 46 48 ~9 65 76 98 120 130 145
Chandnighat

Sitalakhya 10S 78 40 40 54 6~ 80 98 115 130 135 150
Balu at 11'i 80 45 50 55 60 78 9'i H2 128 140 148
Demra

Dhanmond i 90 80 40 48 50 'i5 61 73 82 92 107 120
Lake

Ramna Lake' 120 100 50 50 66 78 87 96 1.08 112 138 160

DU Pond 12'i 85 50 55 59 69 74 88 98 108 128 150,

BUET TW 120 118 100 100 102 106 110 112 111 115 120 130

M ugdapara han d 1'00 '95 90 130 125 12.0 122 1.28 130 130 128 130
TI,'}

'Mugdapara 98 85 80 90 94 99 1,021.08 no ,115 120 ,135
open vJell

_"I"
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TABLE A-13 P'lANGAi'Jr:Sf: AS ~in+++. mq/l

--------~---~~-_._-----------_._-----_._-----------------
.__.._ ..------------- .!;J.1L --

July Aug Sept Oct Nov Dec Jan Feb March April
111111111 1

1973
June
1

j-1 a y
2

Date of
collection

---------------_._-- ----------------------- - 4 •• _

Buriqanga at
Chand nigh at

Sitalakhya at
Demra

B81u at Demra

!Jhanmondi Lake

Remna Lake
Trace amount or nil

nu Pond

BUET Hi

Muqdapara Hand
TW
Mugdapara
open well

--------------------------------- ----------------

..,:- '!'! -~,.- '" ---
~
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TABLE A-14 DISSOLVED OXYGEN, mg/l

-- --------- ._~._,-
__ 1973_ _ .... 1974Da'o" of r1ay June July .~ug . Sept. Oct . r.Jov• Dec. Jan. Feb. March A.prilcollection
2 1 1 1 1 ]. 1 1 1 1 1 1~-~-~._--'-~

Buriganga at 'i . 90 6. 90 6.60 6.60 6.70 6.80 6.90 6,,4 0 7.00 6.80 6.60 6.10Chandnighat

5 italakhya 6.00 'i.'i0 'i.. 80 5,40 5.60 5.806.00 6.40 6.•40 6.30 'i.80 'i.80at Demra

Balu at Demra 5.80 'i.OO 6.60 5.80 6.80 7.00 7.00 7.20 7.20 7 •.00 .6.60 6.60

Dhanmondi Lake 6.80 6.20 6.. 00 6.606.40 6.80 6.80 7.00 7.00 6.00 6.40 6.80

Ramna Lake 5.00 c,. 20 '5.20 5.40 5.60 5.80 6 ..00 6.00 5.•80 5.80 5.00 4 .• 80

DU Pond 5.00 5.20 5.40 4.805.6U 5.•80 6 •.00 4 .• 80 6.00 4.60 4 ..00 3..80

BUET HI 4.00 4 .. 1)0 'i.OO 5.6[; 5.80 6.00 'i.60 4 .. 80 6.80 6.60 6.00 5.80

.Mugdapara 3 •.003:00 3.20 3,40 'j .60 3.80 4.00 3.00 4.80 4 •.00 3.60 3 .•20Hand hi

Mugdapara' 4.00 3. SO 3.80 3 • 90 4 .. 00 4.004.40 4.80 'i ,20 4.40 4 • 60 3.80open well

-'-'-
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TABLE A-IS CHEf'!rCAL oXYGEI,JnE;~AND (CIJD). mg/l

---------- -----~-----,.._------ --'--------_ .. 1973 --'~-_. 1974Date of ---,,-' ..~"_."-'----_._._-
collection ~!ay June July Aug S.spt Oct Nov Dec Jan F"b ~lar Apr2 1 1 1 1 1 1 1 1 1 1 1--_ .._-~---_. -_.~-~- --_._-----~.._-
Buriganga at 1.10 .40 0 0 .40 .60 .60 .70 .90 1.0 1.10 1. 20Chandnigh at

5ita'lakhya at 1. 00 .] 0 0 .10 .20 .20 .3 [l .40 .60 .60 • 80 1. 00Demra

B a-lu at Demra I.? 0 • 80 0 0 .20 .40 .11 0 • 6 0 •6 0 . 90 1. 00 1.40
Dhanmondi LI0'1..00 .20 .10 ..2 J .30 .30 ' .6 J 1.80 1.00 1.60 1. 80Lake

Ram'na Lake 1.80 .40 .•20 .20 .•40 . 70 .. 80 1. 00 LoO 1.10 1.20 2.00
DU Po,nd 2.00 " 11 0 .20 .20 .40 .60 .80 .80 .90 1. 60 1. 80 2.00
HUET n~ • ,40- .•,20 0 0 0 ,.10 .•20 .30 .30 .30 ,40 .40

~1tJgda'para .60 .40 .20 .20 .10 .20 .30 .40 .40 .40 ,. ~0 .60''hand n~

M:uqdapara .80 .60 .20 0 .20 .40 .40 .60 .60 .70 .80 .80open well



~

TA::1LE ,6.-16 BIC-CHf:::j\ijICAL OXyr;f~~) ilEI"I.'i;\!n (BOD), moll

---"--->~'-'..-...---.". ,..-.------------------------_ .. ,~,..._.._n_'_, _

------------_ ....._-~----
Buriganga at 1.50 .BO
ChanrJn .i.9hat

19711
J u1-I-A u9---5 ';pt';- o-ct~-'Nov-:--:Dec.-Jan :---Feb -'i;i.~~-ch'-Ap r il-
l 1 1 1 1 11 1 1 1

'---"-.~_ •• _---- --_.~---_.---- .--- • _. __ ~v~ ._. _

1. 6 01.40.90 1.30 1.20 1.30 1.40.80.70. 70

_~._.~_197,;J.
~1ay June
2 1

Date of
collection

Sitalakhya 1.20.70
at Demra

.60 .70 .70 .90 1.10 1.10 1.30 1.40 1. 30 1. 50

Balu at
Demra

1.60 1.00 . Bn .80 " 9 Ll .90 1.00 1.00 1.20 1.40 1. 50 1. 80

Dhanmondi Lake2.60 2.00 1.50 1.60 1.80 1.80 2.00 2~~~ 2.30 2.30 2.50 2.60
Ramna Lake 2.802.00 1.50 1.80 1.80 1.60 1.9[] 2.00 2.40 2.80 2.80 3.00
DLI Po nd 4.00 3.00 2.6n 2,60 2.70 2.80 5,20 2.BO 3.00 3.60 3.80 4.60
DUET Hi 1.10 1.oD 1.00 . 8 [J ,90 1.00 1.20 .80 1.00 1.10 1.00 1.20
~1uodaoara
hanr-l T~'J

1.20 1.10 1.00 1.00 1,10 1.20 1.20 1.20 1.30 1.20 1.30 1.40

Mu odaoara
Onen t'l/811

1.80 1.60 1.7[] 1.20 1.20 1.40 1.3D 1.60 1.60 1.80 1. 9 0 2.00

--------.-----,~~-.--.- •. ---------- ~_'w, __ ~ __ .•~.~ __ . _._,_. ~...__ . • _

, ','

.,



TABLE A-IT CHLORIDES, mg/l

--
Date of 1973 1974
col lac tion May June July Aug Sept .. Oct. Nov. Dec. Jan Feb. Mar April2 1 1 1 1 1 1 1 1 1 1 1

-
Buriganga a.t .9.00 S. 00 2.00 1.00 1.50 1.'i0 8.00 8.20 8.40 8.80 9.00 9.00
Chandnighat

Sit ala khyaat 8.00 7.00 2.80 1. 'io 1.40 1.SO 6.00 7.00 7.60 7.80 9.00 10.00
Dem'ra

Balu at D-l::!ITi'::,'a 7.80 7.00 3~60 3.00 3.DO 3:40 4..00 4.40 4.60 6.Do 7.80 9.D[J.
Dhanmondi Lake 30 10 'i 4 4 6 8 10 12 18 36 50
Ramna Lake 32 16 6 6 8 12 20 20 31 37 38 45
DU Pond 30 18 6 6.50 8 10 11 24 32 34 36 40
BUET HI 20 19 18 17 17 Hi 18,S 17 18 19 19 19
Mugdapara 12 11 5 6 7 8 10 10.5 8 io 11 12
hand HJ

Mugdapara 1,5 12 10 12 12 10 12 13 13 14 14 15
open well

".



TABLE A~18 SUlPHATES, mg/l

--
1973 1974

Date of May June July Aug Sept Oct ,Nov Dec 'Jan Feb Mar Apr.collection 2 1 1 1 1 1 1 1 1 1 1 1-
Bur iga ng" at '15 10 7 6 6 7 8 11 10 n 12 16
Chandnighat

Sita1akhya at 16 8 4,.'6 4,.6 5 7 8 8 10 12 15 17.5
Demra

Ba1uatDemra 14 8 '5 'i, 6 7 9 9 10 12 12 15

'Dhanmond'i lake 12 10 6.5 6,.5 8 7 7. 5 9 9.. 5 10 12 13

'Ramna lake '14 12 7 7.5 7.5 8 '8 9 11 13.5 13 15

DU Pond 10 9 '4 4.5 5 7 7.5 8,.5 10 9 9 11

BUET HI 30 28 2.8 2'7 27.5 27.5 28 28 27 29 .3'0 32

Mugd a pa,ra 28 27 '2'6 '26 26.5 27 '27 28 28 28.5 27 2,9
'hand TW

Muqdapa'ra': 26 22 20 21 21.5 2'3 23 24 125 25 26 27
open well;

~, ----~ --~--_ ..~... ,



TABLE A~19 TOTAL HARn~;~S5. ~AL= lUi:! :"I.6.!-;<jt.;c: :JS 9 T[]TI\L III U", , SILICA, MANGANESC, FLUORIDE,
(mg/ll,ELECTRIC CnNnUCTIVITY (mic ro -In Dh sic m)0 F TU8 E IrJELL IrlAT[R •

-
Location of Date Total Calcium Total Electric .5 ilica Total Fluoride
sample Hard- Hardness ironq cDnduc- as Si02 ~1anga- mg/l

nes,S mg/l mg/l tivHy mgII n ese
mgII micro",,:,_ mg/l

mohs/cm

Hatkhola TW 20.8 .•73 86 64 • 2 270 67 0 •
Basaboo TV! 20.8.73 69 51 . 1 240 62 0
Kh ilgaon TW 20. 8. 73 88 46 • 1 245 65 0
Kakrail n~ 6.9.73 58 37 • 3 19S 57 0 .26
~10 t ij heel TV! 6 • 9. 73 88 55 " 1 260 57 .16 .4.2
Shah.i ahanpuT n~ 17.9.73 59 34 . 6 19'i 68 0 .34
Bijoynagar HI 17. 9. 73 86 54 • 1 255 62 0 .22
Assembly T\.! 10.10.73 54 30 .2 160 66 .01 .34
Sukrabad TW 10.10.73 72 40 .2 200 57 • 1 .36
G.re 8n Rd. TW 10.10.73 122 72 .4 3 2.0 60 .05 .36
I.slampur Rd. 15.10.7J ,80 54 • 1 220 2.3 0 • 22
Mitford TW 15; 10.73 239 150 .1 550 86 0 .28
Jaganath,Saha Rd 15.10.73 186 115 .1 'i00 55 .09 .22
Nowab qanj HI 15. 10. 73 147 91 1.0 440 84 .25 .22
Rave rb azar T,~ 15.11. 73 123 80 .2 350 62 .01 - .26
Hazariba.gh hi 15.11. 73 169 104 .2 475 64 0 .22
Gulshan TW No.4 19 .. ll .. 7J 59 37 . 1 180 73 0 .26
Gulshan Ti~ ~Jo.3 19.11.73 66 29 .1 170 73 0 .28
Azimpur HI 211.11.73 141 88 .2 380 65 .1 .22
Dha k8swari n~ 26.11.73 2[2 128 .1 540 62 .1 .22

_ .. _ ..-~~,_._---~_...-..__ ._-_ •....•~---------~-----------------_.'-- --_ .., .._-----.-----
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TABLE A-19 (Contd ••..• )

... .

Location of Date Tot al Calc ium Total Electric Silica Total Fluoride
samole ha rrl- hardne ss iron conduc- as Si02 Manga- mq/l

ne 58 mg/1 mg/l tivity
mg/l nese

mg/1 'micro- mg/1
mohs/cm . ".

c

Lalbagh Hi 26.11.73 1~2 93 .8 425 il7 .2 .2
Medical 26.11.73 1~5 95 1 420 61 .09 .22
College Hi
T •R. Hospital HI 18.12.73 47 30 .1 155 70 0 .28
Bonani TI~ NO.1 18 . 12 .73 47 29 .1 160 74 0 •.J 0
Banani n~No.2 18.12.73 33 29 .1 120 69 0 .20
Tej'gao n n~ 18.12. 73 L18 30 • 2 260 65 0 .21
Lichubagan TI~ 21.1. 74 66 38 . 1 200 71 0 .24
Fulbaria TVi 21. 1.. 7L1 152 98 .1 460 67 0 .21
BDR TW 2<).1. 7L1 200 128 • 1 520 65 .01 .•24
Dacca College TW 29.1.74 113 75 .1 3L19 72 0 .18
Tej gaon TW 7.2. 74 ~8 36 . 1 180 70 0 .•24
Mogbazar n,j 7.2 . .7L1 96 58 .1 280 71 0 • 3
Midical College TW16.2.74 1~2 98 .1 430 64 .01
Dhakeswsri TW 16.2.74 199 121 . 1 %0 63 0

.
,",.
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TABLE A~20 Ar~MONIA torJTENT (mg/l) OF THE MAJOR RIVER WI\T:~:'~

106

. \"~,
. \ .. --~.':'.



TABLE A-21 I~ITRATE CONTENT (mg/l) OF THE f'lAJOflRIVf.:R\"JATERS

D at e 0 f
collection

Buriganqa at
Chandniahat

Sitalakhya
at Demra

Sallu at
Demra

107

May 2, 1973 .01 • 8 . ')
June 1. 1973 .01 1.0 .6

July I, 1973 .01 1.2 .1
Aug. I, 1973 .01 .01 .01
58pb 1; 1973 0 0 0
Oct. I, 1973 0 0 0
Nov. 1 . 1973 0 I.-I 1.0, ,
Dec. I, ' 1973 .1 1.7 1.8
Jari. I, 1974 •8 • 6 .1
Feb. I, 1974 1;4 .5 .,.6

Mar. I,; 1974 3.0 .1 .01
Apr il 1. 1974 7.0 6.0 3:0

<-" 10
~~.,

"
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TABLE A-22.1 COL)FDRM CllLONIES (per 100 ml) AT DIFFt:RENT PHASE
OF TREAHiUIT OF DACCA ,vATER "JDRKS

Date of
collection
(1973-74 )

Buriganga
(Intake
poing)

Locat ion of Sam pIe
Outlet of llutlet of
coaoulation settling
Tank Tank

Filtered Filtered
water be-' water
fore chlo.., after
rination chlorina-

tion

May 23

June 5

JUne 25

July 3

July 11

July 19

July 3 0

August 7

,Septembe r 4

September 11

Se ptemb er 24

Octob er 12

November 13

November 22

November 29

December 14

December 20

January, 17

January 24

March 13

~1arch 21

April 3

I

I

I

I

I

I

I

I

I
I

I

380
I

770

I
450

240

900

1700

300

200

350

I

190

I

l'iO
I

I

120

I

I

I

I

500

I

400

I

670
1390

9'i0

1400

400

200

l'iO

I = InnumeroUs

I

20
I

80
I
I

I

250
I

I

700

450
700

650
I

680
780

820

100

200

100
500

I

o
110

10
40
60
140

150
80
too
120
34 d' '

520

24 !J

I
810

710
800
1300

150

30

1000

o
o
o
o
Ib
10
o
10
40

10
o

1

20
10
13
1

o
1

40
'i0

20

60
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TABLE A-22.2 COLIFORM COLONIES PER 100 ml OF TUBE WELL WATERS

Location of sample

Tejgaon, Tap Water
I.G. Gate P.5.{before chlorination)
I.G.Gate P.5.{after chlorinatio~)
I.G. Gate P ..s. (Tap water)
Narinda P.5. (before chlorination)
Narinda P.5.(after chlorination)
Abdul Ghani Rd. P.5.
Azimpur P,5.
Medical College P.S.
DhakesvJad ..P.S.
BonaqI'am P.S. (before chlorination)
Bonagram P.5. (after: chlorinat'ion)
Laxmibazar P.5. (before chlorination)
Laxmibazar P.S.(after chlorination)
Basaboo P,S.
HatkMla P.5.
Kl-iilgabnp.S.
Nowabga nJ P.S ,
Jagannath 5aha Rd.(Tap water)
Mitford W.5 ..P.5.
islampur Rd. tap Water
Nayabazar Area. Tap Water

Date

'Ei.~."r3

23,1.73

23.1.7:3
2 3 • 1.73
24 .7.13
24.7.73

3. 8. 73

6.8.73
6.8. 73
6.8. 73

10.8.73
10,8.73
10. 8.73
10.8,73

20.8.73

20.8:73
2D.8;73

15.10.73

15.10.73
1<;010.73

15.10.73
22.11. 73

Test Result

20
15
3

10
20

5

10
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

~ ..•.••...•...---...-.......'------_._--------_._----_._--------
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T'.BLE A-23.1 TOTAL COLONIES AT AGAR AT 37°C PER c.c. AT DIFFERENT
PHASE OF TREATMENT OF .DACCA WATER WORKS

Oat e of 1973 197:l-
collection Aug Oct ~Iov Dec Feb Mar Apr

22 16 12 24 5 1 1

.Buriganga water 8 8 8 4 ".. 3 2 .
102x3.010 x4. 6 10 x6.5 10 x4. 7 III x2.4 lOx2.5. 10 x1.2

Settling tank 7 7 7 4 3 2 ?10 x3.2 10 x4. 6 10 x6.3 10 x1.8 10 x2.0 10 ,,1.8 10-,,2.5cwater
Filtered water 2 2 2 . 4 2 2 2
before dilorina.- 10 x2.0 10 ,,2.3 10 x2.0 III x.1. 0 . lOx 2 . 9 10 xl.6 10 x2. 0
tion

Filtered water
after 0 0 4 15 0 12 2
chlorination



'~".
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TABLE A-23.2 TOTAL COLONIES OF TUDEWELL WATERS

III

Location of sample Date Test :Results

Jaqanath Saha Road

Is18mpur Road

Na\f8bazar Road

Agashadique Road

Islampur Road

LalbaghRoad

Champatoli Lane

Khaj erl"Jan Road

Bangsha1 Road

Islampur Road

Hajaribagh

Imamganj

Asheque Lane

Nj irabazar

22.8.73 0

22 . 8 . 73 0

16.10.7Y 0

16.10,73 0

12.11.73 2

12.11.73 2

24.12.73 12

24.12.73 5
l 5.2.74 0.

5.2.74 0

1. 3.74 16

1.:L 74 14

1. 4.74 2

1. 4.74 ':;3-~
.~

----~'._.-.~._-----,_._------------
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TABLE A-24.1 BACT. COLI FAECAL TYPE PER 100 C.c. AT DIFFERENT
PHASE OF TREATMENT OF DACCA WATER WORKS

---
Date of 1973 1974

A,ug Oct Nov Dec Feb March Apiil-
collection 22 Hi lfi 24 8 1 1

Buriganga 8 6 6 P P P 1800

Settling Ta nk 6 4 4 P P P 110

Filtered water
before ch lori- 3 2 3 P P P -180
nafiori

.Filt!"red water
after chlori- N N r, N f" N N
nation

p = Present • N = Nil

TABLE A-24.2 BACT.COLI FAECAL TYPE PER 100 c.c. OF TUBE',JELL
',"ATERS

..~.

Location of sample

Jagannath Saha Road

Islampur R.oad

Nayabazelr' Road

Agashadique Road

Islambur Road.

Lalbagh Road

Champatoli Lane

Khaj edwan Road

Bongshal Road

Islam'pur Road

Haz a rib agh

Imamganj

Asheque Lane

Nazirabazar

Date

22.~.73

22. 8 . 73
16.10.73

16.10.73

12.11. 73
12.11.73

21.12.73

24.12.73

5.2.74

5.2.74

1. 3 . 74
1. 3. 74

1. 4.74

1.4.74

Test Resolt

fJil



APPC~mLX-B

DACCA CITY PROnUCT!DN WELL DATA



B-1 PRD0UCTION ~ELL DATA

--------
S1. Location of wells Date of well Screen Comolstion well test DATA
No. com[]let ion dept h length 5'pJL PWL ( ~~) Q 5 Remarks( ft) ( ft ) gpm Capacity(US)
1 B"nani North End Nov, '67 416' 0" 200'0" 11).33 BS
2 Middle Banani July,67 430' 0" 200'0" 14.80 70.68 55.88 566 11.00 "3 Gulsh"n O.T June, '65 43 8 ' 0" 179'0" 26.10 'i2.30 26120 493 18.40 "4 Assembly House. .J an, '6:3 430' 0" 168'0" 13.60 36.42 22.82 31)0 l'i.'iO "I) Lalmatia Feb,'64 411 '(I" 176' 0" 3 0.80 'i9.70 28.90 481 l'i.90 "'6 Satmo[jj id Road .~II
"7 S Ij k r c: l~ cd M.~ _ •....1-. tee 2n, "n ~? pn ,17 dO "33 dl.nn "'. - --,.' '. . .
8 Kalab"o"n Dec. '6t.1 429'0" 204'0" 26.20 42.10 15.90 d89 3 (1.70 "
.9 Khilqaon "10 T and T, Pol ic e Dub

"11 rJarinda Dec, '64 26.30 68.20 41.90 846 2 0.20 "12 Hazaribagh O.T Nov,' 61 413'7" 206'0" 33.80 66.00 32.20 683 21.10 "13 Dha kes~Jari June" '61 387'6" 230'0" 28.10 53.00 24.90 866 34.60 "14 Sp.rajudullah Park Dec, '61 470'5" .200'0" 23.20 56.40 33.20 625 18.80 "15 I. G. Gate Dec, '61 22.80 76.40 43.60 745 17.10 "16 Hatkho13 G. T D8c,'61 456' 9" 200'0" 28.90 66.7LJ 37.80 673 17.50 "17 Lakshmib~zar June; '66 462' 9" 201' 0" 26.20 78.50 52.30 715 13.60 "18 Medical College Nov, '67 '~50' 0" 144'0" 28.10 56.10 28.00 937 33.'iO "19 ~lit ford Apr iI, '68 284' 0" 152' 0" 22.86 'i1.48 28.62 735 2 I). 70 "20 Abul Hasn"t Roed April,'68 296' 0" 152'0", 30.00 'i5.80 25.80 827 32. 00 "21 P and T Post Office Oct,'68 340' 0" 153'0" 20.60 'i7.00 36.40 540 1'" 00 "22 Dhanmondi Rd.• 1, Oct,'h8 382'0" 152' 0" 29.80 ,76.20 46.40 664 14.30 "23 Bejoynagar OT " : .
15.20 556 36.60 "Ju ne , '69 378' 0;' '152' 0" 26.40 41.60

24 DIT Super Market July,'69 358'0" 152'-0" 27.80 67.00 39,.20 810 2D. 70 "21) -Sonogram Aug,'68 329'0" 158'0" 28.40 62.50 34.10 855 21).00 "26 Gandi'lria Aug'fi8 406 i 0" '138' 0" 26.00 54. 00 28.00 921) 17.30 "



,r \
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PRODUCTION WELL DATA

51. location of wells Date of wall Screen Comp1otion well test DATA
No. com p1p.t iDn dept h lenoth 5WL PWL DD Q 5

(ft) ( ft) (ft) gpm Capacity Remarks
-------------- -- ,( U5 )

27 JN College Apri1,'70 376'0" 145' 0" 28,00 67.00 39.00 660 17,00 8" 55
28 Kawranbazar April,' 70 349' 0" 162' D" 26.00 114• ~0 38.50 1130 29.40 "
29 Fakirapoo1 OT May,'70 401'9" 156'0" 28.00 84.33 55.3310'63 19.00 "
30 RaY8r Bazar Oct,'7(J 374 '6" 170'0" 16.00 41. 00 25,00 1126 4~. 00 "
31 lichubaoan Sept, '70 43S' (J" 170'0" 18, 00 65.00 47.00 1145 24.40 "
32 Basaboo 5ept,'7o 415' 0" 170'0" 17.00 61.24 44.24 1125 25.40 "
33 8 ang 1ad8sh Rifle Oct" ' 7(J 399'0" 170' 0" 18.00 49.00 31. 00 1350 43.50 "
34 Tejgaon' (Oxyger,) Oct, '70 378'0" 170'0" 21.00 47.25 26.26 1350 51.40 "
3S Khi1gaon dct,'7o 330' 7" 117'0" 16.00 57000 41.00 1356 33 .00 "
36 Hatirpool Oct.'70 391i10" 170'0" 17,00 44.00 27.00 1350 50.00 "
37 MDhakha1i oT Oct,'70 443' 0" 170'0" 23,16 55.00 31. 84 i346 42.30 "
38 Banan i 5. End Oct. '70 42B'0" 170' 0" 23.00 50,00 26.lJO 1452 53. llJ "
39 Babar Road 58 at, ' 70 41\)' 0" 170' 0" 21.00 51. 00 30; 00 1350 45.00 "
40 Asad Gate Feb. ' 71 376'7" i 70' O,i 3 0.00 71. 75 41. 75 1394 33;40 "
41 Dacca Water Works Nov, '71 423'6" 13 I' O,i 27,67 52.00 24.33 1270 52.00 "
42 Kakrai1 OT Dec, ' 71 408' 5" 131 ' 0" 20.0(J 53; 00 33 .00 13 50 4l.00 "
43 5hahj ahanpur r"eb, '72 435' 0" 170'0" 28.~8 119. 84 40,26 1190 29,50 "
44 Fu1baria June, 'n 390'0" 160' 0" 23.0D 99;00 75.98 980 13.00 8" 85
45 Bara MDghbazar June, ' 12 346'0" 152'0" 25,25 70,00 44.75 1192 26;50 " !3S
46 Dhanmondi Rd.No.23 June,'72 375'(J" 160' D" 26;(JO 61.00 35.00 1300 37.00 "
47 Gu1shan Aug, '72 402' 0" 166 i 0" 8.00 43.00 37.00 1100 30.00 "
48 Tej qaon 5 e pt. ' 7~ 338'0" 160' 0" 15,S8 ~0.16 34.58 1054 30.00 6" 55
49 Agamashi lane Jan,' 73 450'0" 138'0" 26.00 7'4; 00 48.00 930 19.00 8" "
50 F8rashgDnj ,Jun8, ' 73 400 "0" 150'0" 22.75 70,00 47.25 950 20,00 "
51 Nawab 93nj Jun", '73 448'0" 150'0" 22,58 58.75 36;17 1103 30.00 "
52 Azimpur July, '73 425'0" 150'0" 23.25 55 . 84 32.59 1103 34.00 "

.. ,..•.. '
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PRODUCTION WELL DATA

S1. Date of !dell Scree n Completion well test DATA
,No. Location of wells

completion depth length SlrJL l~~) DO Q S
( ft) ( ft ) gpm Caoacity:, Remarks

_...lliil
'13 High cou rt AUO,174 460 I [J" 180'0" 20. fJ8 ,'11.03 30.97 1347 43.'10 8"55'14 Mohammerlpur N. Rd. Nov, ' 73 40'1'0" 144'0" 32.'10 81.42 48.92 1192 22. '10 "'1'1 Banqabhaban JU;'8 t ' 74 465 If]" 171'0" 27.'18 94.42 66.84 1316 2fJ.I0 "'16 Ziktola Aug,' 74 44[1' [1" 168'0" 14.92 76.00 61. 00 13 '10 22 .10 "'17 Gr8En Road. Aug, ,~. 44r.~' Ull 160 '0\1 21,00 !)5.85 3 [~. 84 13'10 3Li.71 ""'18 Raj3rbsgh Oct, "4 481'4" 172'0" "59 Gre em Ro "d 440'O~1 160'0'" 13'10 17.93 "60 RaeJarbagh 481 fOil 172'0" 1350 "61 Lalmatia 405' 0" 160'0" 13 '10 ".62 Mohakhali 46[J'O" 160' 0" 1350 "63 Jimkh'ana '" "'May,' 7'1 441'0" 16G '0" 1350 "64 H.at kho la ,457' 0" 160'0" 1350 "6'1 Azim,pur, 414' 0" 150'0" 1350 "66 Stadium 483' 0" 16 l" 0" 1350 "67 Tejgaon Industria'l 484' 0" 180' 0" 1350 "Area
!i8 Hazaribagh OT 406' 0" 160'[J" 1350 "69 F~aisaheb Bazar 494'0" 170'0" 1350 "70 Mill Barak
71 Dayagonj
72 5hahj ahanpul' Bec,'76 305'0" 175'0" 22 to 34 1583 29.7673 Ramna R1y WbrkshoD Feb,'64 439'10" 152'6" 53.60 605 11.30
74 Ka~alapur ,.:' 5ept,'7'1 444'6" 200'-0" 59 •.50 1350 22.50
75 Rly Loco shed Jan,'76 438' 0" 210'0" 29.88 l1o0

,-\

76 Shahjahanpur July, '7'1, 408'0'; 200'0"
77 Kama1apur Rly yard F8b, .'64 4.89"'11"246' 0" 47.80 933

'i'J'::/:;o
"



PRODUCTION WELL DATA

51.
No.
78
79
80
81
82
83
84
8'i
86
87
89
90
9'1
92
93
94
9'i
96
97
98
99

100

Location of wells

~Iirpur Sec. 1
I'-TirpurSec. 2
["1irpur Sec. 6
ihrpuT Sec. 7
i"1irpur Sec. 10
H.irpur Sec. 11
~Iir'pur Sec. 12
Curznn Hall com.pound
Dacca Hall
DU nawArt Blda. 88. TSC
,Jahurul Hoq Hall
Azimpur DIJ staff nU8r+,er
Bangladesh Bank CDlony
Bang ledesh Ben k CDlony
Shahbag \lIAPDAcolony
CG Colony (B~JD)
Enog. Univprsit:.v St:aff nugrter
Enqg. Univprcity"main s~.ore
BWD pu~6 negr P.irqanai mgzar
Central Secr~tariat
Commissioner's Office
Dangl8desh Tohacco Co"

S'1.
No.

101
102
103
104
10'i
106
.; .--,'
..J,..wl

108
109
110
III
112
113
114
115
116
117
118
119
120"
121
122

Location ,of wells

Hoque Brothers
Nabisco Bread and confectionary
Nabisco Bread and confectionery
Kohinoor Chemical Industries
Kohinonr Chemical Industries
B8noladesh Oxygen

Albert Da\/iJ L.td .
Alhert D~vid Ltd.
Tabani Deveraa" Co.
Electpic Industries
Eastern Industries Cooperative Ltd.
Rahim Met:al Industries
Dom~st:ic M8tal Industries
GMG
Purbani Hotel
Hotel Int:ercontinental
Hntel Int:eTcontinental
H~zaribaQh Egst Asia T3nneries
Hazaribanh N"tional Tanneries'
H~zarib3qh Banqlades.h T'a'nneriRs
HazRribeoh pioneer Tanneri~s
Ice Fgctnry

, /
' .....•.••..
,;! \..;~»',,,

Produc tion well data of ~O' tubewel1s (51. N!J. h, 9,'10',70, 71, 78-122) is not available.

o
:~\J
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B.2 t~!tWiseBv8taqe daily production of w~t8r.of DB~t~WASA.

32.10

32.70
34.90
3'i.SO
38,20

40.30

30.7G
2fi.OO

Prqduc tion(mqd)

i968
196<:).

1970

1971

1972
1973

1974
1975

B.3 Av~tag8 daily Dtociuctibn 0' water within Dacc~ city araa

Sd.urcB

65 nos major wells; Ii hos minor wells;
Daccs water wotks
1 nos deep tubewells in Mirout Housing Estate
fi hos DU tuba,~ells;ii nos Rlv tubewalls;

-2 hos [ngineeting Univetsity' tubewells;
"7 nos tubewells of other r;ovt. AqeDe ie's;
if) hbsrnaJor; 13 nos miiior \~ells'used for
~omm~rtBanci ihdustri~s

43.00
3.32

12.30

Total 'i8. fi2

Say 'i9.00 mqd

P~r capita ~er day Wat~r US~ incl~dinq commerce snd industrial
~se • .loss ahd 0as~s~e (tor 1.31 million populatinn of Dacca
~it~) ~ 45 galloh~



APPE~JDI X~C

SUMMARY OF WATER ~UALITY DATA

".
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TABLE C-l qUALITY OF DHANMONDI LAKE WATER17

Paramet.er
~1in irnurn AVRT;;::Jqe Maximum fvlaximurn pe rmiss ib Ie limitco nsidB red "IHO.1971 B anD lad 8sb

stc:Jndard 176
pH 5.60 7.38 8. 50 7 to 8.5 6 .5 to 9. 2
Tu rb idi ty, mg /1 L2 5. 00 170.00 5 .units 2.5 units
Total solids,mg/l 130.00. 282.50 867.00 500 1500
Total Alkalinity, Sn.oD 106.80 212.00 HJDmg/l

Chloride,mq/l 11. 00 42.12 108.00 200 lOorl
Ammonia,mg/l 0 11.00 22.00 3'"
Nit ra t", m 9/1 0 6.26 17.70 45 50
Chromium, mCi/1 0 0 0 0.05
E.C.micro-mohs/em 155.00 35.9.oLJ 65n.00 500+ 80[,'"
DO.mg/l 0 4.'35 13.10 ;j*

BOD,mq/l 2.[10 13.28 7n.OO /. .+5.
COD, mq/1 0 0 0

Coliform colonies 0 49.00 7500.00 Nilpsr 100 ml

• S~andards for Fishing waters

+ Ref. 1



17'TAaLE C-~ QUALITy OF WASTE WATER FROM HAZARIBAGH TANNERIE5

Parameter
considered

pH
Totel solids,ffig/l

Teitel dissolved'
solid s, mg/l

5,Uspended sol ids,
mg/l

Phenolpht.haieih'
A ik a ii n ity, mg/i

Total Aika lini-ey
mg/l
Chloride,inq/i

Electrical
conduct.ance
micro mohs/tin'

Ammonia,ing/i

ChroiniUin, mgh
DO, mg/i

B GD, ing Ii

[Gb. ing/l

Coi, coioriie s
per lOG liil

"'""'--'--'----------------------_. ...~,-_.--~-,-------
'" Standards for Fishing waters
+ Ref, 1

121



tABLE C'-3 BACtERIAL COUNT FOR THE UPAHD DlJ,.,IN STREI\r~ OF THE
GLUE IiiJIJUSTRlf:S r\IEAR r~HAWjfHGHAT \,AHR irIORKS17

C~lifbrm count/l00 mlDate
P-D ion t s iJs
Eihwnn in
Fig. 3.1' Hirihl;ide Low tide

122

2nd Juri". ig75 i

i6 til rei ioIy. i'J 75 1

3td May, 1975 1

March, i975 1

2

3

4

2

4

2

3

4

;>

:3

4

3,250 3 '5DO, -
f oj.

1,6 Db 5;500

i6,7~o 7;750
,L 1

20,000 6,000

600 30b
t J2';0 ';00

1,2,';0 1. fgb
J f1,11)0 1.000

,;ob 'ioo
~~'-

'"
,;00 3000

800 4 DO
~." t

i, DUO 250

400 600
>1' ~2, ioo i2;SOO

800 sob
{ 112', ';00 70•

- -- .. - ..

file arrow' heads in the table shOWs the directiOn of tld,i.'



Parameter considered
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TABLE C-4 SUMMARY OF WATER QUALITY DATA OF BURIGM!GA RIVER NEAl:
CHA NON IGHAT11

--------------------------- ,-----------------_._,
~1a x im urn pe r'" '."

~lini- Average Maxi- ssible J-_~~nij;_
mum mum WHO,'71 B2n'1:'

desh s:.---
_______ . •__ . . • d_~:':'_(:l,~,_-6

Total alkalinity as CaC03,mg/l 42

Fluoride as F-, mg/l 0.1 0.2
Sulphate as S04' mg/l 5 10.3
Nitrates as N03- mg/l 0.1 0.3
Bicarbonates as HC03, mg/l 51 119.6
Carbonate as C03= mg/l 0 0.2
Silica as Si02 ,_mg/l 6 19
Phosphate as P04=, mg/l Trace 0.1
Biochemical oxygen demand,mg/l 0 O.B
Specific condmctivity. mhos/em 95 207.5
Coliform aroup per 100 ml 26B 1450
Total plate coun.t.,~"._m).__.,_.1~_'LQ_.__,6331

~ Turbidity Units
Total solids, mg/l
Diss61ved sol~ds,mg/l
Colo'ur, mg/l
Total hardness as CaC03,mg/l

~ pH

C~rbnn Dioxide, mg/l
Acidity as CaC03 mg/l
Dissolved oxygen, mg/l

+++Soluble Iron as Fe ,mgil
++Copper as Cu ,mg/l

Calcium as Ca++, mg/l
Magnesium as Mg++, mg/l
Manganese as Mn+++,mg/l

+Sodium as Na , mg/l
ChloTide as cl-,ffig/l

13

76
60
10
42

7.1

1

7.B
5.4

°
°12

2

o
1.5
1

32.7
155.3
137.3
27.7
93.2

97.4
7.7

2. 9

9.6
6.7
o. 6
0.5

27.8
B.l
0.03

6.4
3.1 ,

80
250
225

50

16B

176
8.2

7.2
12
B

2.4
0.2

33
15
0.3

16
7

0.3
19
0.6

195
2.4

40
0.5
1.5

332
4600
.1.2]00

5 25
500 ,1500

5 30
100 250

( r"1:::J)( • ,11, -: " \

7 to 6 . r; to
B.5 9.2

0.1 1(

0.05 1.5
75

150
0.05 0.5

200 600
( rna xm • 1[]00 )

1 (maxm.2)
200 400

45(max.5D)

i< No units:~
-:0
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TABLE C-5 SUMMARY OF WATER QUALITY DATA OF BALLU RIVER NEAR TONG I17

Maximum pp.rmisu::'~~::~~
Parameter Considered Minimum Average Maximum ~l~l~..m~i~t _

WHO,'71 Bangladesh
standerd. I 7,:.
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TABLE t~~SUMMARY O~ WAtEA 1UALTTY DATA OF 5ItALAKHYA RtVtn N~AR
'GHORASHAl FERtILIzeR FACTn~y17

.._. __ ...._- .

paramp.tet torisidetBei

...........-.. --' -M~;'im~~'perlni~~ib1~
AVp.ratje fvlti>d ..murn ~~_.~.~m.it~_~~. _

\r!HO, '71 'Banql~cl8sh
_~'__ ~~._ sta nria rei ' 16

pH

Tdtal d1.sso1ved
s6Htls;iilgll

91
80

1.81
;;IiS
1ll 8

2~ 00

1:>24

500 l'1IJ[;

lOiJLl .

llJO

200

./ ''!-
i'- 5

1,ll

117 11130

6 .4 195

218 liDO

3, 65 53

s. 54 35

[J 0

'7 10
:2 , '1 7. no

0 lJ

817 3100

o

IJ

1

o

b

Chromium,mej/l

DO, mgh

BOD, mg/'l

Gob, mq/l

Ammonia; rilcj/l

PhehOl'6hthalieri
Alkalinity,nid/l

T6~a1 Alkali~ity,mcj/l l~
thioi'iele; mtj/1

tli3t"rlC:21 C"ndlfc~
t~ht~'~ic~b~,bo~Jt~

• ~tanclard for fishirig Water

4- Ref. 1
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TABLE C-7 SUMMARY OF WATER QUALITY DATA OF SITALAKHYA RIVER
',E,ARDEMRA9

Minimum Average MaximumParametet considered Maximum permissible
limit

WHO. '71 Bangladesh---- " . S_t_a_n._rl_<3~lL

i< pH 7.2 7.9 8.73 7-8.S 6.'i-9.2
Tot al dissolved "10 138 223 500 l'iOOresidue, mg 11
i< Turbidity U nits 12 81 3 SD 5 2'i
Total hardn8ss as 35 93 156 100CaCD3 mq/l

Total alkalinity as 34 101 168[aC03, mg 11
Calcium Ca ++ ,mg 11 10 2'i.6 42 75as
Magnesium Mg ++ ,i11g/1 2 6.8 13 150as
Sodium Na+ ,mg 11 1.'i 'i.4 12as
Potassium + .as K,mg 11 1.7 2.% 5
Soluble iron Fe+++ 0 0.54 0.1 1 (max. 'i)as i
mq/l

Man'qanese Mn +++ 11 0 O. 3 O,O'i 0.5as ,mg
Ammonia Nitroqen as 0 0.13 2 .-19
~IH4+ mq/l•
Coppa r [u ++ mgll 0 0.14 0.0'i 1.'ias •
Aluminum as Al+++, mq/l 0 0.06
Carbonate as cn~ ,mg/l n 7.7 12
D ica rbonate as H[Uj", 41 113 258
moll

Sulohate as 5("'- moll 4.6 9.2 16 200'.14 f

[hloridp Cl - mg/l 1 3. 'i 8.1 200 60o(max.1CJOO)as •
I'Htrate as NO], mg/l 0 0.41 6 .3 45 (max. 'i[))
IJitrates as 1,02' mg/l 0 IJ.72
Phosphates pn- mg/l 0 0.3as lJ4 ;
Fluorides as p- mg/l 0 0.5 l(max. 2 ),
Boron as BO~ ' mg/l [J t? • 6
Silica as Si02, moll 1 14. 7 30

_ ..._. _. ... , "'_.'~_.~.. _.-.-'--'"-'-~.. -' .._,,------ .

i< ~Jo unit s

,~11,....-... ,',< ,
._>"-'<"-'~'-""



APPEND IX~D

COMPARATIVE COST ANALYSIS OF G~OUND AND
SURFACE WATE~ FOR PUBLic wATER SUPPLY

, ,

' ..-
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D-l GROUND \rJATER

The following material plus labour cost may be required

for one 8" diameter deep tubewell operating for 20 hours in a

day with 75 HP pump drawing epproximately 40;000 gallon ground

water per hour.

S1; Des::ription Quantity Unit Rate AmountNo. (Taka) (Taka)

1; .211 thick, 8" diameter 200 rft p/rft 315 "63;000II

seamless st eel casing plpe

2. 8" d iam at er stainless 170 rft p/rft 950 l,61;'i00
strainer with slot opening
'iO/lOo inch

3. .1.11 thic k; 16" diameter 140 'rft p/rft 375 52,5008

seamless st ee 1 housing
pipe

4. 16ifx8!1 reducing cone 20" 1 no. each 1900 1,900
long

5. Centralizer made of *" 12 nos. each 22D '2;64 0
diameter steel bars or
tifxlll strap steel

G. \1Ie11graded filt er gravel 450 rft p/rft 27.5 12,375for filling the gap in 22"
diameter bore hole exclu-
dinl) the portion oc cupie d
by the b lind pipe; screen
and housing:pipe etc.

7. Sanitary grout seal with 20 rft p/rft 33 6601:1:2 c emant grout ..8 . 3" diameter steE!! gravel 55 rft p/rft 33 1,815fill pipe ,"ith cap

9. 8" rliameter AC water ma in 26 rft p/rft 17 442

10. 8'i,i diameter 22+0 C1 bend 1 no. each 950 950
II. 12" x8" x12" C1 tee 1 no. each 1600 _ 1,600._

.Sub total:2,99,382

.-
".. "t'::/~~-.~;:;;~'.~
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51- Description Quantity Unit Rate AmountNo. (Taka) (T a ka )

B.F,2,99,382

12. 4" diameter water meter 1 no. each 3000 3,000

13. let" x12" ~.1Sreducer 2 ri'os. Bach 90D 1,800

14. 12" diameter MS dresser 4 nos". Bach 500 2 , 0GO
cOLjpHrig, complete with huts
bolts, and rubber r i rig

15. 8" diamet~~'MS dresser 2 nos. each 350 700
coupling complete. with nuts
bolts and rubber ring

16. 10." d.iam et e:l: MS dresser 2 nos. each 460 92D
coupiing complete with nut s
bolt s and rubbeT -ring

17. 12" diamet.er.5V wit/;> 2 nos. each 4000 8, 0 [,0
tail pieces

18. Construc tion of .s lu ic e...... ~ nos • each 300 fi[O.::..
valve chamber

19. 12" diameter PVC valve. box 2 nos. 8CJch 450 9DO

20. Construction of c8ment 20 f'" pic ft 19 380c 0

c one rete thurst block.
(1:3:6)

21. Mechanical and Electrical 1 unit plu nit 8 lakh 8, 00, ODD
goods like submerssible
turb ine pump, column plpe,
motor; H.T and L. T.
transformer etc ..

22. Construction of PS building 1 unit
including HT and LT foun-
dation, pump base founda-
tion,ch lorine room,boundry
wall, gate etc. all complete

plunit 1 lakh 1,00,000

23. Cost of land (about 3 katha) 1 unit plunit 50pOo 50,noo

24. Labour cost for' sinking, 1 unit
development and testing of
the "tubewell

plunit 1 lakh 1,00,[100

Sub total. 13,67,682

,,~.~
' ••• ~. >



Sl.
No. Description

Labour charge for mecha-
nical and electrical
installations

130

Quantity Unit Rate Amount
(Taka) ( Taka)

B. F. 13.67,682

1 unit p/unit 60000 60,000

Tot al: 14,27,682

Say 14,28,000
which includes about US dollar 45,734
foreign exchange. )

Considering 12 years as the age of the tubewell.
yearly valuation of the tuhewell

Monthly valuation of the tuhewell

MOhth~y recurring cost

Power Tk . IB,OOO
Chemicals Tk. 2.000

MaintFmance Tko 100

Labour ..and Tk. 2,000
.administration

Depreciation Tk . 100

Interest Tk. 300

Tot a 1: Tk. 22. 5°0
Grand total. monthly valuation

Daily valuation

1,19.000

9,916

22,500

" 32.416

1,OeO

Daily available supply from the deep tuhewell under considera-

tion - O.B million gallon. So, the cost of per million gallon

CJI'ound water = Tk. 1350.

'",

•
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D-2 SURFACE WATER

P/\RSONS ClJRPOR/\TION,Engineering Consultant of Dacca vi,,,,cEr0 1P ly
and Sewerage Authority prepared an estimate in the year 1973 for
thepropnsed 50 mgd surface Water ~reatment plaht at Demra. The
estimated cost of tho farm is ElS follows:

51.
No.

Descript ion Local cost
,(Taka)

Foreign excn8ng"
(USdollarl

1. Doc~ and raw water int"k e
structu re

2. Alum s~orage ~ank 1 no.

4,37,500

25,000

'1,,20,000

16, DC 0

3. Raw w~ter PS and Switch gear room 10,00,000
including necessary pumps for
50 mgd

4. Raw water and pre-treatment 1,25.000
structure(coagulation tanks)

5. Settling basins 3 nos. and flow 15.00.000
control chamber

6. Rapid sand filtors and control 50,00,000
building

I. Clear water storage tanks (2 nos.) 11,25,000
and low service PS including
pumps

8. Chemical operation buildinq and '11,25,000
equipments for feeding ,

9. Wash water storage tank 1,4D,lJOO

10. Wash water recovery basin 50,000

11. Electrical sub-station 12,50,000

12. Enqinesr's Field office bWilding 75,000

13. Sewage lagoons 25,000

14. Storage tanks(capacity 12 mg) 12,50,000

8,80,oeo

40.0CO

16,00,0[0

4,80,000

6,40,DlfJ

l,On,O[O

10,oeo
4,8-D,O[ 0

20,0( 0

'i, miD

4,80,000

15. High service' PS i:lcluding
pu~ps for 20 mgd '

Sub total
10,00.000

1,41,27,500
8,00,000

1;3 , 11, 000 '



B• F I, 41, 27, 500

50,00;000
63,11,000

16, DO, DOG

Foreign !3xchange
(US dollar)

Local cost
( Taka)

2;50,000

7,50; 000

1;00;00,000

1,25;00,000

•

Description
51;
No.

16. Site development includir,q
fencing, internal roads etc.

17. Earth work for structures
including back filling and
removIng excess earth

20. Piping within the wah,r works
including valves (sizes vary
from 4" to 90")

18. R.C.C piling .in foundation ~f
structures (from 12" to 22" for
3,50,000 rft)

19. Gravel and sand for filters

50,00,000

Sub to::;,,1.: 4; 76;27,508

21. Miscellaneous

22. 36ft diameter tr~'~~~;Q~i,~nmain
fr.Qm Demra-Jlatra'bar:i

2,37.50,00:0 26,40" anD

23. Land .acqu:isiti-on and ,developm.ent
'fnr future hooste.r p:ump station
and storage tanksC14 acres)

15,; DiD,; :000

24. BO'D'ster plant .2 nos .• 67.00.; 000 I'D, iO0, 000

:25. 30'" "no 24" supply .ma:in 'connecti'ng '9.3;75 ;00'0
from Jlatrabari to Gulshan Mode'l toW,"
with :int.er-cumnections to :18" ma.in
at different ,places through Cast
i,,,,ter'c,eptQrsewer .aII.-ignment(,40., DOD ft;)

'.8.,'00,,000

26. Rehabilitation and :extens.inn 'of ol.d '50,,0:0,-000
,exist'ing .wat.er .cl:istri'b-ut i-on system
for ,an adequate supp.ly 'to t'ne'capi-
tel area '(,4" to 18" =2,50.000ft;)

'5.:00" DOD

'Su'b total,:

:Escalation '5%

Sub t.ot aT::
'IJnal11ocated ,c-ontingRncy 10%

'Sub total:

9 .3'9 . '52 . 500" :., .,
46; 97., '6:25

9 ;86" '50.125

98.;'6'5,,012

10,;8.5;1'5;137

1,36, 5IfJ° °
6" '82., 55 0

'1 .•43,,'33.,5.50

14 .•3 3; 3'J"5
1,57,6'6,905

._--------------~-
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28, Feasibility study, design and
specification etc. 1,00,000

------

l'i,OO,OGD

Foreign exchanq8
(US dollar)

80,00,000

6,00,000

40,00,000

Local cost
(T-aka)

10,85,15,137
2,OD,OO,OOO

B.F

DescriptionS1.
No.

27. Land aegn. and development
(126 acre in Treatment plant
area plus 30' wide land frpm
Dernra to J8ir3bari for water
supply main) -

29. Engine',ring serv'ices ouring
construction by consultant

3D. Authority's supervision

Suh tot",1: 14,11,15,137 1,73,66,905
31 Duties and Taxes 7,66,00,000

Tot-",ir'21, 77,15,137 1,73,66,905
Say_21. 80 crnres Say US dollar 1.74

cror8S
= Tk. 26.10 Croras

Tot",l (local cost + Foreign exchange) = Tk.47.90 crores.
Yearly v",luation (considerinq leO yeers as the age
of the water works) - = Tk.47.90 lakh

Yearly operating cost Taka in lakh

Power 66

Chemicals 2'i
Maintenance 22
Labour and Administration 19
Depreciation 10
Interest 8

AnnUAl recurring cost 1';0 150.00

Total Annual ~ost Tk. 19-7.90 lakh
Say Tk. 198;00 lakh

_.' .."
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B.F. Tk.198.00 lakh

Enhancement of cost due to incTf,ese in the
prices of labour and mfJterial both in the
international market and within the country. 31]%

Grand total:

Tk. 59.• 40 J,akh

Tk.2~7.4!J lakh

50, the co.st of per million gallon surface water "Tk. 143fJ.[]ll

D-3 cm1PI\RATIVE COST EETWElCNGRDUNDAND SURFACE WATER

The cost of one million gallon around and surface water

is calculated in art. D-l and D-2. The calculated cost per

million gallon ground and surface water are Tk.1350.00 and

Tk. 1430.00 respectively wh ich shows that ground waber is about

6% cheaper than surface water.

. .'

.~--~,~..•• ~,;....,;..~
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