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GRS T RGOCT

Study vawatér guality from different rivérs. aroundthaka City
were conducted for the period erm September’ 95 to February’ 964.
Different tests were performed at regular intervals. of one month.
The rivers Turag, Balu, Shitaiakhya, and Buriganga around Dhaka
City were segmented into 10 station points. The station points
were concentrated near the industrial belt, and at each station
points, water samples were taken from various dep£h5,- and
diéfances from the river bank. With the samples some physical
parameters such as total suspended solids(TSS), total dissolved
solids(TDS), conductivity, and tﬁrbidit*, and some chemical
parameters such aé pY., dissoclved nygen(DD)ﬁ Biochemical oxygen
demand(BOD), chemical oxygen demand(COD), total sulfate, total
,ﬁhosphate, Chloridé, nitrate, total lead, hexavalent and total
chromium, total ironq and - ammonium were ihvestigated. Different
industries along {he ivér si1de, and tﬁeir uéed chemicals wére

also -investigated.

Data ahaiysis indicated that Buriganéa river»is'the most polluted
river. Pollution load .is mainly from sewage and human excreta.
Industrial polivtion 1pad is much }ess in qgantity, but in
.chalized aréas such as . Turag ri?er at‘TDngi; Buriganga river ar
HazariEQQh'and Fagla, and Shitalakhya river at Demra ang Adamii,
concentrations of different-constituénts are alarmingly high.

All the experimental vfindiﬁgs are - critiéally discuasedg
conclusions .drawn and recommendations are made for proper

treatment and further studies.
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1-1. GCGeneral

Substantial data is available on wateerUalities of few rivers of
Bangladesh. However, some of these déta may lack authenticity. It
is likely that river water at several locations in this countfy
are contaminated to levels that may be harmful to aquatic life,
their consumer and water users. Department 6f Environment or
other concerned” government agencies are yet to fqrm a Water
Maﬁagement Strategy to improve an understandiné of the extent,
and severity of water pollution, and to propose contrbl, and
remediation programs. In this regard, it is worthy of noting that
polluted wafer is the precursor of contaminated sediment.

The water pollutants of greatest concern aﬁpeér to be heavy
%étals (soluble form), and ‘persistent, toxic; bicaccumulative
organic compounds; Potential sources of these. pollution are
municibal wastewater treatment plgnts, industrial discharges af
procéss Wa£9r5, runoff, and leachatE'f?Dm 'hazardous waste, and
solid waste disposai sit93 ruanf ftoﬁ ihdustfial~:manufacturiné,
éhd storage sites, and atmospheric.depositidn'bf contaminants.
Mbnitoring of water%quality is an essenfial step in envirbﬁment
protéctipn or environment ' management program. It is thé'first
step in.knowing whether tﬁere is any need for concern or action.

'Meaningful goals, targets or schedules of action cannot be set




without knowiﬁg the base point. Field monitoring data for this
purpose is essential for evaluating the- performénce of poliéies
adopted for protection of the environment from pollution.tis2
The quality of water in lakes, rivers, ponds, and streams greatly
influences the use that water is put to. Activities such as
fishing, swimming, boating,'shipping, and waste dispdsal have
differeﬁt requirements for different qualities of water. In many
parts of the world, the introduction of pollutants from human
activity has seriously degraded thé gquality of water.t=12

River water is the ultimate .dumping_ depot of all physical,
chemical, ‘and biological pollutants, i.e, river system is the
natural drainage channel for receiving of all pollution from the
land surface. We must‘be able to measure the pollutants, predict
'thé impact of the pollutant on the river water quality determine
the background water guality whicﬁ would be present without human
intervention, and decide tﬁe levels acceptable for intended uses
of the water.t=3

The impact Df pollution on a rivér'depends both on the_nature of
the pol;utaﬁt, and the untie chafacteristits of the individual
river, Séme of the most impDrtanf characteristics include tﬁer
volume énd speéd of Qater flowing in thé_river, “the river’'s
dépth; the tfpe of bthDm, and the surrounding vegetation. Other
factors include the physicai, and chemical characteristics. The
physical characteristics include totél solid Cohtent, temperature,
conductivity, tufbidity etc. The chemical characteristics include pH, dissolve

oxygen, BOD, COD, different anion, and cation etc.[10]
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Some pollutants; particularly oxygen—demanding wastes and
nutrienﬁs, are so common, andv have suﬁh a profound impact on
a;most all types of rivers that they deserve special emphasis.
Water is abéolutely essential for human life. Adequate good
quality watgr‘for the maintenance, and development of public
health is a vital requirement with rapid pace of
ihdustrialization, and increage in  human pollution, effluents
have posed a serious threat to the wvast and varied fishery
re%ources of the country. Water quality of major river systems 1is
getting rapidly degraded due to massive discharge of industrial
wastes of diverse origin, domestic sewage, fly ash, mine
drainage, oils, surfactants, radicactive material etc..Extensive_
use of pesticides and insecticides have put the intefest of
agriculture, and aquaculture at cross purposes, Fish kills in the
rivers, and estuéries due to different metallic pollutants like
mércury, lead, zinc, cadmium, copper, etc. are common.

In Bangladesh most of the pollution of river water is cauSed'by
the industrial, sewage, and agricultural wastes. During the
monsoon the pollutioh proﬁlem 5f river water i% less. But the.
acfual problem Dccufs during' the dry season_when fhe river flow
is sluggish, and this may - aggravate with saline intrusion and
other ecoiogical and ‘Iimologicali changes due to diversion of
 riverS water upstream in the neighboufing countries.

Due to lack of safe water supply, and proper environmental sanitation, about
707% of the total ﬁobulation of Bangladesh suffer from different water borne
diseases 1like cholera, dysenteries, typhoid, paratypﬁoid, hepatitis, and
various types of diarrheoesal disorders.[16]

In 'additidn,xmost cf the industyries are situated along the river

_—
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side 1in different zones in Bangladesh.. These industries
simultaneously use river water for water. sources, and as
transmitfing medié of .different industrial waste, without
treatment. Different types vof chemicais are used by thesé
industries of - which some are very toxic, and make major

contribution to the pollution extent of water quality.t1el

1.2. Water Quality Paramsters

The nature and extent of pollution is characterised by several

physical, chemical, and biological parameters.

(i) Physical parameters:These characteristics are: color,
odor, temperature, turbidity, and density which affect our

senses.t=3

(ii) Chemical parameters: These are total dissolved salts,
suspended solids, nature; and amount of soluble Salts, hardneSs,
pt, dissolved oxygen, and other gases, organic chemicals, and
radiocactivity. ' Some metalloides, and ions of Fé, Cu, Mn, As, Pb,
£d, Hg, Na, Li, K, Ca, Mg, S, Nog“; NH4*,-PD4—3, F~, Cl—, and S1
if present, above certain limits become toxic to man, animals,
and aqqatic life. =3 ' ' |
_The detergents  which are surface active agents are composed
mainly of alkyl benzene sulﬁhonafe,'and also create water qualify
probiem. Floating oil, mostly from ships, engine boat,
petrochemicals, oil refinery wasteé, industrial plant wastes, and
storm drains pollute water.t=3 '

The organic pollutants can be further divided into two classes,
viz., biodegradable, and ron-biodegradable. The first kinds are
sugars, starch, fats, proteins, carbohydrates, polymers etc.;
which are not toxic to some microorganisms that carry . out
biological oxidation process. However, the second kinds are those that

persist in the aquatic system for a longer period of time like peétitidesu[2]
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(iii) Biclogical parameters: Bacterial pollution in water
is caused by the excreta of warm blooded animals -including man,
domestic, and wild animals, and birds by> a wide variety of
genera. The main ones are:

(a) Coliform group, and certain subgroups, (b) Faecal
streptococci; and certain subgroups, (c) Miscellaneous organisms.
These cause disease as dysentery, typhoid fever, para-typhoid

fever, cholera, and gastroenteritis.t=2

1 .35. Objectives

The purpose ‘Df. this study is to evalute the water quality

parameters of three rivers around Dhaka City.

A. Water quality parameters: The following wastewater
éharacteristics are investigated: |
Total suspended solids {(TS5S), total dissolved solids (TDS}
conductivity, p*, turbidity, dissolved oxygen (DO),
biochemical oxygen demand (BOD), chemical oxygen demand {CDOD},
total phosphate (P0O,.~7), total sulfate (5047%), chloride(Cl17),
nifrate {(NO="), ammphia {NHa*), total lead, hexavalent and
total Chromiuh, total iron, |

B. Data analysis: Using the bbserJéd water quality parameters,
assess the pollution level with respect to water usages
drinking, fisHing.and industrial.

C. Industrial survey: Identification of industriai areas around
Dhaka City. Isolate thé pollution casing/industries'by

investigation of their raw material usages and waste disposal

‘method.

2 .4 - Sacoape

The study would provide useful information to prepare a database
on water quality of surrounding rivers of Dhaka City. It would also provide

the extent of water pollution and fate of pollutants discharged to the river.
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I T ERATURE REWVIELW
2.3 . Water Pol luutiomy

Water resources have been the most exploited natural system since
man strode the earth. Rapid population growth, increasing  living
standards, wide spheres of human activities, and
industrialization have resulted in greater demand of good guality
water while pollution of water resources 1is increasing
steadily.c=1 | '
Thé'term pollution may be defined as the deterioration in the
chemical, physical, and biological properties of water brought
about mainly by human activities. Pollution can be natural caused
by hydrological processes also in which the decomposed animal,
and vegetable materials, and weathering products of rocks,
minerals, and soil ingredients are brought into the main water resources. All
these processes lead to degradation of the natural environment . t=2
Natural sources of water pollution:
- bottom sediment degassing.
- volcanic, and other geothermal activities.
- storm water runoff.
~ deposition of harmful gases by rain.
Water pollution resulting firom human activities:
- acceleration of soil erosion and depositioh on water bodies
due to deforestation,'ahd desertification. |
. — excavation and transportation of surface materials during
Iérge—scale‘civil engineering works (roads, dams, tunnels etc.).
- alteration of earths crust, o
- exploitafion of mines, runoff from mines.
- indiscriminate discharge of industrial processes,
- userand disposal of components that exerts oxygen démand in
water bodies. ’
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The wide rarmge of pollufantE that are being diECharged‘to surface
waters can be grouped iﬁto broéd classes; which also includes the
principal sources of each pollutant group.t®3 The characteristics
‘of different wastewater, and their sources are given in table-2.1, and

table-2.2.

Poimt scrarcess = Domestic sewage and industrial wastes
are called point sources because they are generally collected by
a network of pipes or channels and conveyed to a single point of
discharge into the receiving water. Dbme5tic sewage consists of
wastes from homes, schools, office buildings, and stores. The
term municipal sewage is used to‘mean domestic sewage into which
industrial wastes are also discharged. In general, point source
pollution can be reduceq or eliminated through proper wastewater

treatment prior to discharge to a natural water body.t>3

oo Ar it sSomarcers s UrbénAand agricultu}al runoff are
chéracterized by multiple discharge points. These are called non-

point sources} Often tﬁe flow of polluted water flows over the
surface Df the land or along natural'drainage channels to the
nearestIWatér body . EQen when'Qrban or agricultural runoff waters.

are éolle#ted in pipes of &hangelgg they  are generally
transported the shortest possible distance for discharge, so that.
wastewater treatment at each outlet is not economically feésiblen
Nuch of the non—-point sourcs ;allutioﬂ.acﬁuFS guring rain storms
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Fhy=z=ical, Chemical and bioclogical characteristics of
wastawater and their =sources.[1]
Characteristic Sources
Color _ Domestic and industrial wastes, natural decay of
organic materials
Cdor : Decomposing wastewater, industrial wastes
Solids Domestic water supply, domestic and industrial
wastes, soil erosion, inflow/infiltration
Temperature : Domestic and industrial wastes
Orga.nlc.
Carbohydrates Domestic. commercial, snd industrisl wastes
Fats, 0ils and grease Domestic, commercial, and industrial wastes
Pesticides Agricultural wastes
Phenols Industrial wastes _ :
Proteins Domestic, commercial, and industrisl wastes
Priority pollutants Domestic, commercial, and industrial wastes
Surfactants - Domestie, commercial, and industrial wastes
Volatile orgsnic compounds Domestic, commercial., and industrial wastes
Other Natural decay of organic materisls
Inorganic:
Alkalinity Domestic wastes, domestic water supply,
. groundawater infiltration
Chlorides Domestic wastes, domestic water supply,
: groundwater infiltration
Heavy metals Industrial wastes
Nitrogen Domestic and agricultural wastes
pH ' . Domestic, commercial, and industrial wastes
Phosrhorus Domestic, commercial, and industrial Wa:,Les.
' natursl runoff
Frierity pe]mtanth Domestie, commercial, and industrial wastes
Sulfur Domestic water supply; domestic, commercial, and
_ Industrial wastes '
Gases: v
Hydrogen sulfide Decomposition of domestic wastes
Methane Decomposition of domestic wastes
(xvgen Domestic water supply, sur aoe—wetez' infiltration
Biological (ZQQSi’.‘_If‘ EnLs. . '
Animals Upen watercourses snd treatment p]am’:s
Plants _Upen watercourses and treatment plants
Protists: : -
Eubacteria Domestic wastes, surface-water infiltration,
treatment plants :
Archaebacteria Domestic wastes, surface-water infiltration,
\ treatment plants
Viruses Domestic wastes




Table—-2 .2 .

Industrial wastes: Their origin and characteristics %

Major characteristic

u

Industries Proguting drigin of major sastes

Hasies

Highly aikaline, cociored, high BGD and
temperature, high suspended soiids.

High total solids, hardness, salt,
sulfides, Lr, pM, Precipitated lime & BOD.
High turbidity, alkalinity and organic
salids.

High in suspended solids colloidal and of

1. Textiles fooking of febrics, desizing of fabrics.
Unhairing, seaking, deliming and bating
of hides,

Hashing of fabrics.

2. leather goods
J. Laundry trades

4. Canned goods Tripming, cutting, juicing and blanching

Dairy products

Brewed & distilled

Heat & poultry

fruits and vegetabies.

Dilution of whale milk, separated milk,
butter milk and whey.

Steeping & pressing grain, residue frem
distillation of alcohol condensated from
stillage evaporation,

Stockyards, slaughtering of bones & fats

gissglved arganic matier.

High in disselved ocrganic.patter, mainly
protein, fat and lactose,

High in disselved organic soiids,
tentaining nitrogen or their fermented
praducts.

High in dissoived and susperded organic

resigues in concentrates, gresse ans wash  matter, biood, other proteins, ang fats.
waier, picking of chickens,

Excreta from anigals.

Trap=sfer, screening and juicing water, S ,
draining from lime. : High in disseived and suspended arganic

groducts

8. Aninal feediots High in organic suspended seiids and BGD,

. Beet sugar

wash maters. High in dissclved and suspended organic
matter, including vitanins,
i . High in solids {mainly arganic} and BOD.
iz, Urmeric, Varizbie p%, high suspended saiids, coler
SYFUg, of cucuaber, and organic matter,
I3, faffes Puiping and fermenting of coffee bean Aigh BGE and suspensed solids.
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treatment even wmore difficult. Reduction of non-point source
pollution generally requires changes in land use practices and

improved education.[5]

Oxygen-—demanding materi=al:- Anything that can be
oxidized in the réoeiving wafer with the consumption of dissoclved
molecular oxygen is termed oxygen-demanding material. This
material is ususally biodegradable organic matter but "also
includes certain inorganic compounds. The consumption of

dissolved oxygen, DO, poses a threat to higher forms of aguatic
life that must have oxygen to live. The critical 1evel of DO
varies greatly among species. For example, brook troﬁt may
require about 7.5 mg/L of DO, while carp may survive at 3
mg/L.t51 As a3 rule, the most desirable éommercial, and game fish
require high 1levels of dissolved oxygen. Oxygen-demanding
materials in domestic sewage come pfimarily from human waste, and
food residue. Particulé:ly noteworthy among the many industries
which produce oxygen-demanding wastes are the food processors,
and paper industry. Almost any naturally occurring organic
matter, subh.as animal droppings; crop residues, or leaves, Which
get into the vwater from non-point sources, coﬁtribute to the

depletion of DO.C51

Mutriemnts=s-: Nitrogen and phosphorus, tﬁo. nutrients of
priméryvconéern, are considered pollutants because .they are too
miach of a»good thing. All living things require these nutrienté
for growth. Thué, they must be present in rivers and lakes.to

support the natuvursl food chain. Problems -arise when mmtrient
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levels become excessive and the food web is grossly disturbed,:
which causes some ‘organisms to' proliferate at the ‘expense of
others. Excessivé nufrients often lead to large growths of algae,
which in turn become oxygen-démanding materiél when they die and
settle to the bottom. Some major sources of nutrients are
phosphorus-based detergents, fertilizer, and. food-processing

wastes.[5]
Toxic metals & toxic OoOrganic compounds -

Agricultural runoff often contains pesticides and herbicides that
have been used on crops. Urban runoff is s major source of lead
and zinc in many water bodies. The lead comes from the exhaust of

automobiles using leaded gasoline, while the zinc comes from tire
wear. Many industrial wastewaters contain either toxic metals or
toxiec organic substances. If discharged in large quantities, many
of these materials can render a body of water nearly useless for
long periods of time. Many toxic compounds are concentrsated in
the food chain, making fish and shellfish unsafe for human
consumption. Thus, even small quantities in the watef can be

incompatible with the natural ecosystem and many human uses. (5]

Hesat = Although heat is not often recognized as a pollutant,
those in the electric power industry are well aware of the

ste heat. Also, many industrial

]

problems of disposing of wa
process waters are much hotter than the receiving waters. In some
environments an increase of water température can be beneficial.
For exsmple, production of élams, and oysters can be increased in
some areas by warming the wster.[53 On the other hand, incressesg
in water temperature can have negative impacts. Many  important

1-

commercizml and game fish such as salmon and trout will only live
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in cool water. In some instances the discharge of heated water
from a power plant can completely block salmon migration. Higher
temperatures also increases the rate of oxygen depletion in areas

where oxygen-demanding wastes sre present.

Z2.3. Water Quality Parameters

The nature and extent of pollution is <characterised by several

physical, chemical, and biological parameters:

2. 3_.1. The most

important physical characteristic of wastewater 1is 1its  total
solids content, which is composed of floating matter, settleable
matter, colloidal matter, and other matter in solution. Other
important physical characteristics include odor, temperature,

density, color, conductivity, and turbidity.([11

‘To*ﬁ:a.l solids: The . total solias content 'o:f
ﬁastewater/natural_ watter is defined as all the métter that
‘remains asg residue upon evaporation af 1038C to 1050C, Matter
thst has a'significént vapor pressure 3t this temperature is lost
.during evaporation, and is ﬁot defined as  a Solid:‘Total solids
ére divided_vinto ﬁhree mzin classes such as settlesble or
suspended solidsb (S5) witn a nominsl siéé_ of sbout 1.2 um
filterable solids with an appr&ximate size range from 0.001 to
1.0 pm and dissolved solids (TDS).with a size less than 0.001 um.
The discharge limit or'standard of TDS and TSS for drinking water
is 1000 mg/L and 10 mg/L, for industyial effluent is 1300 mg/L

and 75 mg/L, and 35 for fishing water is 25 ng/L. L1581
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Turbiditwy - Turbiditly, iz = measure of light-transmitting
properties of water, +that causes light to be scattered and
absorbed rather than transmitted in straight 1ines- through the
sample. Turbidity in water is caused by suspended matter, soluble
* colored organic compounds, plahkton, and other microscopio
organisms. Turbidity is significant in water supplies, it cresates
potential public health hazards, unpleasant appearénce, and
operational difficulties. It is_expresééd as formazin turbidity
unit (FTU) or - nephelometric turbidity unit (NTU). A formazin
turbidity unit (FTU) is equivalent to & nephelometric turbidity
unit (NTU).Fof Bangladeshi Standard, the turbidity is expressed
in JTU wunit, which is 10 for drinking water and 50 for

industrial water.{15]

Conduétivity: Conductivity is s numerical expression
of the ability of an aqueous solution to carry an electric
current. This ability depends on the presence of ions, +their
total concentration, mobility, valence, and -relative
concentrations, and on the temperature of measurement. Solutions
of most inorganic acids, bases, and salts are relatively good
coﬁductors. Conversely, molecules of organic compounds thst do
not dissociate Ain agneous solution‘conduct ourfent very poorly,
if.at all. The term “conductivity’  is preferred, and customarily
is * reported in micro-mhos per éentimeter (umhos/ecm). In  the
Iﬁternational system of units (SI) the reciprocal of the ohm is
" the siemens, and coﬁduotivity is reported as milli-siemens per
centimeter Cms/cm)vand micro siemens/cm. [43

Freshly distilled water has a conductivity of 0.5 to 2 pmhos/cn.




The conductivity of potsble watersvis in the ranges'of 50 to 1500
umhos/cm. The conductivity of domestic wastewaters may be nesr
that of the local water supply, although some industrial wastes
have conductivities sbove 10,000 umhos/cm.f43 For Bangladesh the
standard for conductivity in mhos/em is from 800 tov 1000 for

industrial water and 750 for irrigation water.[153

2. 3.2 The important

chemical parameters that causes the water pollution are described

below:

(Ililxalrixﬂfassr Most water contain some chloride in solution.
The amount present can be caused by thé leaching of msarine
sedimentary depoéits, by pollution from seawsater, brine, or
industrial, and domestic waétes. Chloride oonoentratioﬁs in
excess of about 250 mg/L usually produce & noticeable taste in
.drinkiﬁg water. An increase in-ohlofidevcontent in groundwater
‘Water may.indicate possible pollution from sewage sources.fs] For

Bangladeshi standard in mg/L unit from 150 to 600 for drinking

water, 800 for fiShing and irrigstion wster, L1531

;i?cﬁgmpeexr: Copper is found'in some natursl watérs; parficularly
in areas where these ore depositS. have been mined. Excessive_
amonntz of copper caniocéur in éorrosive water fhat pPasses
through copper pipes. Copper in small amounts is not considered
detrimental to health, but will impart 2n undesirsble taste to
the drinking water. The recommended limit far copper is 1.0

mg/L.{®) In Bangladesh, the limit of copper is 1 wmg/L for

drinking water, less than 0.4 mg/L for fishing water, and 0.2 for
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irrigstion water.[153

Fluorides: In some areas water ,sources contsin nstursi
fluorides. Where the concentrations approach optimum levels,
beneficial health effects have been observed. The dptimum
concentrations ranges from 0.7 to 1.2 mg/L are recommended,
Excessive fluorides in drinkiﬁg weater supplies may. produce
fluorosis . (mottling) of teeth, which increases as the optimunm

fluoride level is exceeded.

Trxor = Small amounts of iron are frequently present in water
because of the large amount. of iron present in the soil, and’
because corrosive watér will pick up iron from pipes. The
presehce of iron in water is considered objectionsble because it
impérts staining of bathroom fixtures, and brohnish color to
laundered goods, snd affects the taste of beverages, such as tes
and coffee. It is indicated that eggs spoil faster when washed in
water containing iron in excess of 10 mg/L. The recommended limit

for iron is 0.3 mg/L.(83

Feesdl = A brief or prolonged exposure of the body to lead can
be seriously injuridus to health. VProlonged- exposure  to
relativeiy small gquantities may result in serious illness or .
death. Lead taken into the body in quanfities in excess of
certain reiatively low "normzl’ limits is a cumulative poison. A
maximum concentration Qf 0.05 mg/L of lead in water must not be
exceeded.[B] Lead in water may come from industrial, mine, and

smelter discharges or from the disgsolution of old 1lead

plumbing. (4] Bangladeshi standard for 1lead is 0.05 mg/L  for
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drinking, and fishing water, 0.01 mg/L for industrisl water and

0.1 mg/L for irrigstion water.L[15]

Nitrates: Nit rate(NOa-) has éaused methemoglobinemis
(infant cyanosis or ‘blue baby disease’) in infants who have been
given water or fed formulas prepared witﬁ water having .high
nitrites. A domestic water supply should not contain nitrate
concentfation in excess of 45 mg/L.t8]1 Nitrates in excess of
normal concentrations, often in. . shallow wells, may be an

indication of seepage from livestock manure deposits.

Sodiwum:= For healthy persons, the sodium content of water is
unimportant because thelintake of salt from other sources is so
much greater; but for persons placed on a 1ow—sodium»diet because
of heart, kidney, or circulatory ailments or complications of
pregnancy, sodium in water must be considered. The usual low-

sodium diets allow for 20 mg/L sodium in the drinking water.(61

T Sulfate==: Waters conttaining higher concentrations of
sulfate caused by the leaching of natural deposits of magnesiun
sulfate or sodium sulfste msy be undesirsble because of their

laxative effects. Sulfate'content.shduld not exceed 250 mg/sL.CB1]

\

Hardmess:z Hard water retardsvthe cleaning action of socaps
and detergents, causing sn expense in the forh of extrs work _and
cleaning sgents. Furthermore, when hard water is- heated it will
deposit a hard scale with a consequent waste of Ffuel. |

Calcium =znd magnesium salts, which cause hardness in water
supplies are divided into two general ciassificatiohs:é&ﬂxmate}

or temporary hsrdness; and noncarbonated or permesnent hardness . [1]
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eH: pH iz the messure of the hydrogen ion concentrstion in
water. It is also a measure of the acid or alkaline content. pB
values ranges from O to 14, where 7 indicates neutral water:
values less than 7, increasing acidity; and values greater than.
7, incressing alkaslinity. The pH of water in its natural state

.often varies from 5.5 to 8.0.(11

Chromium: Chromium is used 1in tanneries, and textile
mills, the effluent from there are potential sources of water
pollution.C23 Chromium may be present in water as hexavalent or
in the trivalent form, although trivalent chromium rarely occurs
in potable water.(41] Hexavalént chromium enters a water supply
through industfial wastes from metal plating bath and from
industrial cooling towers where chromste is used to inhibit metal
corrosion. Chromium is an objectionable contaminant in public
drinking water supplies due to its suspected carcinogenic
effects. Chromium present in potable waters above a 3 ug/L level
indicates the possible presence of industrisl wastes.'Chromium is
toxic in high. concentrations to both plants and snimsls. It is
reportéd‘ to oausé perforations, bronchiogenic carcinoms (oancef

related) etc. continuously exposed humans. [23

Phosphwmtes : Phosphates that ocourvin natural water andviﬁ 
wastewatér are Ql&ssified as orthophoéphate, 'oondensed
éhosphates; and organically bounded phosphates. They cccur in
solution, in particles or detritus, or in thé bodies of aquatic
organisms. Thesé forms of phosphate arise from s variety of
sources. Small amounts of certain oondensed‘phosbhates are added-

to some water supplies during treatment. Larger quantities of the
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same compounds may be added when the water is used for lanndering
or other cleaning, because.these méterials are major constituents
of many commercial cleaning preparations. Phosphates are used
extensively in the treafment of boiler waters. Orthophosphate
applied to agricultpral or residential éultivated land as
fértilizers of carried into surface water with storm runoff, and
to a lesser extent with melting snow. Organic phosphates are
formed primarily by biological processes. They are contributed to
sewage by body wastes, and food residues, and also may be‘formed
from orthophosphate in biological treatment 'pr00esses or ‘b&_
receiving water biota.[41]

Phosphates i,e. phosphorus is essential to the growth of
organisﬁs and can be the nutrient that 1limits the primary
productivity of a body of»matter. In instances where phosphste is
a growth—limiting nutrient, the discharge of raw or  treated
wastewater, agricultural drainage, or certain industfial wastes
to that water may stimulate the growth of photosynthetic aquatic
micro- and macro~organi§ms in nuis=sance éuantities. Phosphates
also occur in bottom sediments ﬁnd in biological sludges, both as
precipitated ~inorganic forms, and inodrporated into organic
oompounds.f43

The major deleterious effect of phosphates i,e. phosphorns is
that it serves as a vital nutfient for the growth of algae. If
the phosphorus availability meets the growth demands of the
algse, there is an exceésive production of slgae. When the algae
die, ﬁhey become an oxygen~demanding'organic material as bacteria
seek to degrade them. This oxygen demand frequenﬁly overtaxes the

DO supply of the water bedy, snd ss 5 consequence, csuses fish to die.[1]
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In Bangladesh, the limit of phosphate is 6 mg/L for drinking

water, 10 mg/L for fishing and irrigation water.

Ammor 3 v ¢ MH4+>: Ammonia is present naturaliy in
surface water and wastewaters. Its concentration generally is low
in groundwater becausevit adsorbs to soil particles and clays,
and is not leached readily from soils. It is produced largely by
deamination of organic nitrogen containing compounds, and by
hydrolysis of urea. At some water treatment plants ammonia is
added to react with chlorine to form & combined chlorine
residual. Ammonia concentrations encountered in water vary from
less than 10 ug/L to 30 mg/L.{43 Ammonia nitrogen present in

aqueous solution és either ammonium ion or ammonia, depending on
the pH of the solution, in accdrdance with the following
equilibrium reaction: -

NHa + H20 <-=--—-- > NHe+ + HO-

Af pH levels  above 7, the equilibrium is displaced  to the left,

at levels below pB 7, the ammonium ion is predominant.[13]

Dissalved Osrywemenn DO > : Dissolved oxygen is required
for the respiration of aerobic microorganisms as well as other

aerobic life forms. However, oxygen is only slightly soluble in
water. The actual guantity of oxygen that can be present in watér
as dissolved oxygen 1is governed by (i) the solubility»of oxygen
(ii)y psrtial préssure of oxygen in the atmosphere -(iii) the
temperasture of the en?ironment, and (iv) the purity (salinity,
Suspended solids, etc.) of the water. (13

Because +the rate of biochemical reactions that wuse oxygen

increases with increasing tempersature, dissolved-~oxygen . levels
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tends to be more critical in the summer months, becanse stresm
flows sre usually lowe}, aﬁd thus .the total quantity of oxygen
available is also lower. The presence of dissolved oxygeﬁ in
wastewater 1is desirable because it prevents the formation of
noxious odors.C11]

Dissolved oxygen is important to aquatic life because detrimental
effects can occur when DO levels drop below 4 to 5 mg/L,
depending on the aquatic .species. If the DO is completely
removed, all higher animals are killed or driven out, and
extremely noxious conditions result. The water becomes blackish
and foul smelling as the éewage and dead animal decomposé under

anaerobic conditions.[51

Biochemical Oxvgen Demand(BODD:B0D is the
amount of oxygen required_ for the biochemical degradstion of
organic material (Carbonaceocus demand), and the oxygen nused to
~oxidize inorganic material such as sulfides and ferrous iron. It
is also s measure of the strength bf waétewater.f43 The quantity
of oxvgen utilized By a mixed popqlatiop of microorganisms in the
aérobio oxidation (of the ﬁrganic métter in a sample of

wastewater) at s tempersture of 2000 for five days is BODs.[81

BODs, (mg/L) = —-----m

Where,

Dissolved oxygen of the sample or diluted sample before
incubation, mg/L.

D1

P

D2 = Dissolved oxysgen of the gsample or of dilnted sample after 5

f

days incubation at 209, wg/L.
P = decimal volumetric fraction of sample uzed.
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Slsas

Almost all oxidizsble compounds can be »oxidized by biochemical oxidation.

Basically this reaction is written as:

Oxidizable Compound + Bacteria + Nutrient + Oxygen --————- >

Oxidized inorgsnic + COz + H=0.

The actual BOD is less than the theoretical smount due to the incorporation of

some of the carbon into new bacterial cells.[4]

Chemical Oxygen Demand (COD) : The chemical oxyden demand (COD) is

used as a measure of the oxygen equivalent of the organic matter content of a

sample that is susceptible to oxidation by a strong chemical oxidant.C4] The
COD of a waste, in general, will be greater than the BODs, because more
compourds can be oxidized chemically than can be oxidized biologically, and
because BODs does not equal ultimate BOD.C51 The dichromate reflux method is
preferred over procedures using other oxidants becsuse of its superior
oxidizing ability, spplicability to a wide variety of samples, and ease of
menipulation. Oxidation of most orgsnic compounds is 95 to 100% of the

theoretical value. {43

2. 3.3, Biological Parameteirs: [1]

Water for drinking snd cooking purposes must be made free from disesse-

troducing organisms. The orgsnisms thst present in the water sare the

following:

Hicroorganisms: The principsl groups of orgsnisms thst found in eurfsce

Wwater and wastewater are clsszified as protists, plants, and animals. The

category protista includes bacteria, fungi, and algze. Seed plantz, ferns, and

mosses and liverworts are clsssified as plants. Invertebrastes and vertebrates

b

are classified zs animals. Virses, which are slso found in wastewster, sre
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classified according to the host infected.

Bacteria played the extensive snd fundamental role in the decomposition and
stabilization of orgsnic wmatter. Coliform bacteria are slso used as ‘an
indicator of pollution by human wastes. The presence of algse saffects the
valﬁe of  water for water supply because 'they often cause taste and odor

problems.

Pathogenic organisms: Microorgsnisms found. Cin wastewat;,er include
bacteria, viruses, sand protozoa exérted by diseased persons or animals. When
discharged into surface waters, they make the water unfit for drinking (that
is non-potable). If the concentration of pathogens is sufficiently high, the
water may also be unsafe for swimming and fishing. Certain shellfish csn be
toxic becsuse they concenirate pathogenic organisms in their tissues, making
the toxicity levels in the shellfish much greater than the lévels it the

surrounding water.(5]

2.4. Environmental Legislation
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The objective of the water polliution control

the chewicsl., physical, and biol

in the USA  the key Federsl group that is responzsible for the
cprotection of the environment ig the Envirdnﬁent Protection'Ageﬁcy (EPAY. This
is a vegulstory sgency . it mast establiéh andl eﬁforce envirvomnmental standards
for pollution control effort. Research and monitoring sre alSQ.the principle
areas of concern for EPA. It is the purpose Qf EPA to resesrch, and suggest
solutions, and at the ssme time it has the obligation to monitor, and snalyze
the environment,‘and also to conduct scientific studies in an effort to find

cause and effect of pollution. Once the causes, and effects are known, control

technigues can be established.(71"
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The Water Pollution Control Ordinanée, 1870 was promulgated exclusively for
the abatement and control of water pollution in Bangladesh. It was amended
after the emergence of Bangladesh by the Water Pollution Control (Amendment)
brder, 1973. In 1977, in the face of growing environmental pbllution, the

Water Pollution Control Ordinsnce, 1970 wss repealed and the Environmental

Pollution Control (EPC) Ordinance, 1877 was promulgated. The act provided for

the control, prevention and asbatement of the pollution of the envifonment of
Bangladesh. The Pollution Control Cell created under the EPC ordinance 1977
grew into the Department of Environmental Pollution Control (DEPC) and
subsequently to the Department of Environment (DOE). The Environmental
Protection Act, 1995 hss been enacted repealing the EPC Ordinsnce 1877 for
envirormental protection, iﬁprovement, pollution abatement and control. (23]

Besides, the Paurasava Ordinance 1977, Local Government Ordinance 1882 and
1983, WASA Act, 1996 etc. provide the local government bodies and authorities
with the responsibilities for safe water supply, ssnitation, protectiocn of
public bathing places, control and administration of public water courses,

prevention of contamination of sources of drinking wster etc.[23]

Water Quality Standards

VThe first water'_quality standards of Bangladesh for drinking, fishing snd

recrestional water were published in December 1878 by the then Water Pollution

Control Board. The drinking water standsrds were based on the WHO 1963 and WHOD

- 1871 International Drinking Water Standards. These standards were followed by

Department of Public Health Engineering (DPHE) for the development of water
supplies for both urbsn snd rural areas. In 1984, the WHO published the
Guideline vslues for a large number of water quality pérameters to promcte

development of national standards by individual countries depending on

availability of water, socio-economic conditions snd technical capabilities.
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The Bangaldesh Standsard Specification for Drinking Water (BDS 1240: 1989)
prepared and published by the Bsngladesh Stsndard ‘and Testing Institution
(B3TI) is now in force for the control of quality of drinking water.[231 |
In 1881, the Department of Environment prepared and published draft
Environment Quality Standards (EQS) for the protection of the environment. The
EQS provide the standard values for drinking, industrial, agricultural,
recreational, fishing, livestock and cosstal waters snd sewage and indust?ial
éffluents for discharges in nstural waters and sewer system. The Environmental
Quality Standards sre yet to be adopted by Gazette notification under the

provision of the Environmental Protection Act, 1985.(233

2.5. Consequences of Water Pollution

Of the water available on earth less than 1% is svailable to man. It is
therefore the bounden duty of msn towsrds future generations thst the quslity
of water is handed down in = ooﬁdition at least not worse than it was before.
A wide variety of pollutants physidal, chemical, biologicél, and radioclogicsl
have | been. identified in the environment consequent to urbanizstion
industrializstion, snd new tédhnological developments. [2]

With the expansion of chemical and pharmaceutioai_ industries since World War
IT, hundreds of new products are being plsced on the market each yesr msny of
which sre time or other helpful to msn aﬁd other life. Among toxic orgsnié
compounds are the pesticides_used to kill insects, rodeﬁts and wee@s. These
substances are sprayed on»farms, and accumulate with repeated applications.
The widely used synthetic detergents are difficult and expensive to reﬁove.
from wastewster, ~and hence they  collect in our water courses, and ground
waters., They are toxic, and produce fosm. Furthermore, Wwith increassed

industrialization there has been s growing use of radioisotopes which results
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in the discharge of radioactive wastes in the water courses.
Sources of pollution by trace metals like Pb, Hg, As, Cr, Zn, Cu,
Mnn, and Fe are mainly aquatic releases from industrial
operatioﬁs, atmospheric releases; domestic sewage discharge etc.
They inhibit varying degree of toxicity.[21

The various pollutants in. the watef are mutagenic, and/or
carcinogenic or have serious ecological implications. o
Various serious diseases 1like cholers, tiphoid fever, bacillary
dysentery, Amoebic dysentery, -infections hepatitis afe
transmitted through polluted.waters.flel

Water resources are one of the most critical and valuable
component of the natural rescurces in Bangladesh. Over a third of
Bangladesh is reasonably inundated. Water resources is vital
because the economy depends on agriculture and 'fisheries.
Therefore, effective management of water both in respect of
quantity ss well as quality is the most crucial environmentsal
igsue in Bangladesh.fls]' .

‘Major pollutioh in the rivers_of. Bangladesh are by sewage
pollution. Infectious agents contaminate surface water from
excreta, domestic, and hospital wastewater becomes a3 media for
carryving various diseaées.ﬁls]

Industrial pollution in Bangladesh is still limited within small
pocketm of areas. Most industfies do not'use any tréaﬁment ror
their effluents. Pollﬁtion in these pocket areas can be highly
concentrated such as Tongi industrial area,.Hazaribug tannery
area, Naraysngonj industrisl area etc. Increasing use of agro
chemicals sare likely to contaminste ground water.A Crganic and

chemical pollution socurces are of concern to fisherman =nd other
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beneficial users of surface wster. The self cleaning capacity of
rivers 1is immense because of high di}q}ion eépecially during
rainy season. Therefore, pollution in some localized aress do not
Create‘significant impact on overall quality of rivers.(181]
Bangladesh have different industries in different zones. Many new
industrial areas have been growing. Among different industries,
the important types are pulp, and paper industries,Arayon mills,
tanneries, fertilizer factories, pharmaceutical industries,
textile industries, jute mills, rubber processing industries,
different types of chemical industries, steel mills, refineries,
machine tool factories etc. Almost all of these industries are
located near the bank of nsatursl streams. These natural streams
are simultaneously used for water Souroeé, and as transmitting
media of different industrisl waste. These industries are using
varions types of chemical some of which are toxic, and sre very
important in deteriorating the water quality.(101 I

With respect to other environmentsal parameters water pollutionvis

‘much more important in Bangladesh, considering "the geographical

features, population explosion, present agro-based economy, and
necessary rapid industrislization. It is obvious that in the hbt
too distant future, the country will surely face a tremendous
problem of water pollution which may well destroy the economy of
the country by damaging the water resources of the riversin
country to great exteﬁt, which will render the water quite
unsuitable for domestic and industrial uses.f153 Heslth effects

of different contaminants are given in table-2.3.
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Tabhle—2 .3

Health effects of Contaminanted Waterfiz2]

Contaminant Health Effect

Microbiclogical Cause various illness, some potentially fatal. Common

organisms waterborne diseases caused by microorganisms include
gastroenteritis, typhoid, bacillary dysentery, infectious
hepatitis, amebic dysentery, and giardiasis.

Turbidity Protects microorganisms from chlorine and other
disinfectants, acts as a food source for microorganisms,
interferes with maintenance of a chlorine residual in the
distribution system, and interferes with coliform
testing.

Arsenic Causes small sores on hands and feet, possibly developing
into ecancers.

Chromium Causes skin sensitization, kidney damage.

Lead Causes constipation; loss of appetite; anemia: .
tenderness; pain and gradual paralysis in the muscles,
especially the arms.

Mercury Causes inflammation of. the mouth snd gums; swelling of
the salivary glands; loosening of the teeth.

Selenium Causes staining of fingers, teeth and hair; general
weakness,; depression; irritation of the nose and throat.

Silver Causes permanent gray discoloration of slin, eyes and
mucous membranes, v

Fluoride Causes stained spots on teeth (mottling)- the amount of
discoloration depends on the amount of Fluoride ingested.

Nitrate _ Causes temporary blood disorder in infants can be fatal.

Pesticides Cause symptoms of poisoning which differ in intensity.

Endrine The severity is related to the concentration of these
Lindane chemicals in the nervous system, primarily the brain.
Hethoxychlor Mild exposure causes headaches., dizziness, numbness and

. Toxaphene weakness of the extremities. Severe exposure leads to
spasms involving entire muscle groups, leading in some
causes to convulsions. Suspected of being carcinogenic.

Herbicides Cause liver dsmage and gastrointestinal irritation.

Tihalomethanes

Suspected as possible carcinogens.
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=2 .68 .. Water Quality Standard fFfor

Bangladesh

The quality of water is of vital concern for mankind since it is
directly linked with humsn welfare. So recognizing the urgency ‘of the
Environmental quality standasrd, the Department of Environment in 1991, made

the Water Quality Standard which are shown in table-2.4.[15]

Table—2 .4

Standard Values for water qualities in Bangladesh

Parameters/ Drinking Fishing Industrial Irrigstion ILi vestock
determinants water water water water water
(mg/L) (mg/L) (mg/L) (mg/L) (mg<L)

Acidity - <20 ~ - -
Alkalinity (total) - 70-100 - - -
Ammonia 0.5 0.025 - I -
Arsenic 0.05 - - 1 1

. Bicarbonate - - - - 500
B.0.D. - 0.2 & 10 10 -
Chloride (as C1) 150-600 600 600 2000 -
Chlorine (residual) a.2 <0.01 - - -
Chromium (as Cr+6) 0.05 . - g.6 - -
Chromium (total) 0.05 .05 - - -
oop 4 - 3-108 - - ~-
Copper 1 <0.4 - 0.2 -
Da ' Gk 4-5 & 5 4-5
EC (¢ Unit mhos/cm) - 800-1000 - - 750 -
Hardness (as Cal0s) 200-800 80-120 250< - -
Iron a.3-1 - 0. 54 - -
Lead 0.05 a.05 4,01 0.1 0.05
Nickel , - 0.1 - - a.5

- Nitrate (as N) 10 ~ - - 2560
pH 5.5-8.5 6.5-8.8 5-9.5 5-8,5 . 5.5-9
Phosphate (as Pla) & 10 - 10 -
Sodium - 200 - L - - 1000
Sodium Chloride - - - - = 2860~12000
S.8. .o 25 75 - ' -
Sulfate (as 504) 400 - - - 1000 -

- T.D.S. 1000 - 15002 2000 5000
Turbidity (as JTU)} 10 - 50 - =

& = For boiler feed water, depending on bailsr Dressure,

b = Desirable limit Ffor Arinking water,
¢ = For cooling water, d = Te

d = Textiie dveing,
& = Fur boilar feed v
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2.7. Pasrersriiorzs: Worls Deatosn

some  water quality data

2.9, and 2.10.

Table—2_.5.

published by the Department ZEnvirorment of the

different rivers sround Dheska City are shown in the tsble-2.5, 2.8, 2.7, 2.8,

Water Quality Data of the Main drain of the Hazsribug Tannery at the discharge
- point of the river Buriganga.(13]

Date Canductivity Turbidity
gicre-phes/ce  JTH
21-01-90. 5800 200
17-02-90. 7800 160
20-12-90, 4600 200
20~02-90. 7100 200
27-02-89. - -
2 08-02-88. 9800 1200
? 12-12-88. 9300 200
i 03-01-85. 1000 -
: 04-02-85. 1000 -
: 04-01-B4, 8500 -
09-62-84, 3500 -
09-12-84, 8900 -
03-02-83. L0700 -
09-01-80, 11750 1600
Avg. 1977 5345 57

pl'l

8.5
8.5
8.9
8.4

o
~
wn

- -
g = e

m ™o oy oy O oL,
en Wh L. th el Mo

<h e

08
g/l
4080

70

4430
970
1098
6510
5413
6781
5213
1851
5333
$383
3288
4480

155
sg/L
300
142
870
1750
3410
186
400
1318
792
1106
232
1205
2377
7525

845

10
B/l
0.0
0.0
0.0
0.0
0.0
0.0
0.4
0.0
1.0
7.3
0.0
2.0
2.0
0.0

500 COD
pg/L  mo/L
29 4000
190 1775
30 -
1050 2080
3.3 -
280 2340
3.9 2304
160 2110
3 -
0.6 -
0 115
45 -
8 773
502 2250

€1-
pg/L
2300

530

470
2475
1420
2950
7156
5200
1060
9750

500

4600

77530
1307

Cr 504"2 Hﬂqﬁ NBJ-
pe/l  mg/L  gg/L pe/l

5.3 - 9 - {14
177 - - -

- - LI§ -

- - - i33
14.¢ - 437 - [31]

water Qﬁality

Talhrle—2 .68 .

Data of the river Sitalaskhys at Demra Ferry

Ghat.C133
Date Conductivity Turbidity pH IDS TSS D0 BOD WNOs— Cl- HNa
micro-mhosscm  JIU ng/d, med med mesdl mesdl melLl mesl
11-02-85. 275 - 785 180 60 6.15 3.85 - Z24.5 -
10-01-80. 300 - <Zh 7.4 160 12 6.4 5.9 - 80 -
20-02-80. 320 <25 0 170 16 7.7 8.4 - 10.6 -
Avg. 1977 178 - 38 7.6 - 488 r.5 1.7 1.8 - 4.5
06-01-75. 260 <25 6.7 194 4 64 325 2.12 8.0 1.3
05-02-75. 320 - 8.3 201 13 8.3 2.2 0.35 55 -
L =S
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Table—2_.7F.

Water Qua]i ty Data of the river Burigsngs at Pagla.(Horizontally 20 ft from
the river waste discharge peat by WASA to the River, 4 ft depth). [157

Date Conductivity  Turbidity pH ms 758 DG BOD aap ci-

L micro-mhossem JIU meel,  merl medl medl zag,;L_ mgsL
- 19-02-90. 198 <25 7.7 144 39 6.2 1.2 37
11-09-90. 222 30 7.1 158 52 6.4 1.8 - 27
22~10-80. 272 32 7.0 194 48 6.9 1.4 - 31
13-11-80. 278 <25 s.1 198 4z 6.9 1.4 - 32
17-12-90. 182 <25 7.2 164 27 6.1 - - 29
17-01-89. 295 <25 7.3 205 42 6.8 3.1 - 20
Lo 08-02-89. 440 ' - . 7.1 308 42 4.9 2.8 - 27
: 15-11-88. 280 38 Z.1 198 72 5.2 1.9 - 14
07-12-83. 300 <25 7.2 188 54 5.4 2.3 - 28

Table—-2_.5.

Water Quality Dats of the river Sitalakhya at Narayvangonj.[131

&ap 1=

Date Conductivity Turbidity pH 0s TSS bg - BOD
micro-mhossom  JIU . __ nesL . meel wesl  masl  mesd
11-01-80. 295 50 7.3 157 13 9.5 4.9 - 6.5
19-02-380. 300 35 7.0 185 21 11.1 6.5 - 125
25-11-90. 552 - 88 7.2 178 4 6.4 1.21 - 200
22-01-89. 208 116 7.2 148 32 74 1.9 - 8.0
19-11-89. 120 52 7.3 87 3 6.3 2.0 - 320
19-11-83. 125 52 7.1 &g 24 B4 3.1 - 11.0
15-10-87. a0 32 7.0 128 58 6.2 2.7 - 4.0
11-01-33. 300. 5 - 7.25 210.5 46  9.01 3.0 - 165
13-09-83. - 85 - 6.75 47.5 33.5 8.9 3.15 - 31.0
09-10-83. 95.5 - 6.85 57.5 35 53 2.5 - 245.0
15-11-83, 129 - - 67 7.5 31.5 7.1 4.15 -  18.0
11-12-83. 225 - 7.15 131.5 60.5 6.15 2.4 - 235




Table-2.9

Hater Quality Data analyses by atomic Energy Centre, [167

ﬂJZEZZZE!Z !72[25121.&!2!2!25 i"m;iﬂt!'it' - :L!
Burigsngsa Cr 0. 005
river at Fb 0.012
Chandnighat, '

1992,
Sitalakhya - Cr 0.008
River at Pb ' - 0.012
#WASA Plant, SQa—2 24.86.

1986

Table—2_10.

Water Quality Dats of the river Balu at Tongi near pulp snd psper mill.[131

Date Conductivity Turbidity pH TDS TSS DO BOD COD Cil-

mtﬁm(‘.ﬂm(‘.ﬂ(_nooinobDQC\c\OQC)

micro-mhos/cm  JTU — mg/l.  me/L mg/l me/L mgéL ne/L
13-08-90. 298.0 34 7.1 170.0 55.0 7.1 2.0 30.
21-10-90. 298.0 <30 7.3 211.0 .47.0 6.6 1.7 - 32.
17-11-90. 355.0 <25. 7.3 252.0 37.0 8.2 1.8 - 32.
13-12-90. 177.0 25 7.2 128.0 26.0 8.2 - to— 18.
10-09-89. 120.0 30 7.2 86.0 34.0 6.5 2.4 - 16.
20-11-89. 125.0 <25 7.4 92.0 34.0 8.2 2.2 - 19.
13-10-88. -88.0 <32 8.9 72.0 24.0 B.1 3.3 - 7.
12-11-88. 100.0 <35 6.9 72.0 ~ 21.0 6.8 1.7 - g
03-12-88. 80.0 - 8.7 60.0 18.0 5.3 2.7 - 26.
- 19-09-87. 100.0 45 6.8 75.0 54.0 6.3 1.8 - 8
11-10-87. g5.0 30 6.9 88.0  41.0 8.1 2.5 - 3.
05-01-84. 247 .5 - 7.5 150.5 44.5 6.9 3.9 ~ 24,
08-02-84, 246.5 - 7.85 131.0 43.5 4.5 0.85 - 39.
20-01-83. 287.0 - 7.0 202.5 ~73.5 8.8 2.05 - 16.
08-02-83. 310.0 - 6.5 205.0 77.0 0.8 41.0 - 13.
06-10-83. 87.5 - 6.8 61.5  21.5 1.7 18.0 - 5.
08-11-83. 55.5 - 6.9 71.5 38.0 4.7 2.2 - 14.
08-12-83. 176.0 - 7.15 99.5 47.0 9.85° 3.9 - 19.
=1
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CHAPTER—3
EXPERIMENTAL METHODS
3.1. General

The stretch from surrounding rivers of Dhaka City, that 1is the
rivers Turag, Balu, Shitalakhya, and Buriganga were segmented
into 10 station poinfs shown 1in figure-3.1. The station points
were concentrated near the industrial belt. The samples were
taken from each station point at .various water depths, and
distances from the river bank. Periodic sampling were conducted
from sll sambling stations during september 95 to February °96.

Samples were stored at 40C in plastic containers for a maximum of
24 hours in a refrigersator. Hithin the period, samples were

analyzed.
3.2. Eguipment Description
3.2_1. Spectrophotometer

(A) DR/200: The Hach Model DR/2000 Spectropbotomefer was
micrbprocessor—confrol1ed,. single-beam instrument suitable for
colorimetric testing 1in the' laboratory or fhe field. The
instrument was pre-calibrated for over 120 difféfént colorimetfic
measurements, and had provisions fof user-entered calibrations as
well as future Hach updates. The test result could be displayed

in percent transmittance, absorbance or concentration in the

32




Mapgp—1

Figure:-3.1, Map of the different rivers around Dhaka City and

“locations of diffexéﬁt'statidn point.

353




R

appropriate units of measure. The instrument offers sutomatic
ranging in the progrommed parameters, operator-selected
languages, full prompting during testing, and error messages for
procedural or instrument troubleshooting. A built-in timer helped
the operator to observe specific reaction times called for in the
test procedures by having the sppropriate times programmed into
the calibration data for that test. The spectrophotometer could
be operated on battery éower'or AC line power using ﬁhe battery

eliminator or charger unit.

(B) SHIMADZIU UV-1201:

The Shimadzu Spectrophotometer used for the analysis of water
quality was UV-1201 with Water Analysis program Pack. The Uv-1201
was designed to meet the wide-ranging needs of prospective users.
The main Unit features fundamental photometric functions which
vere readily expandable hsing .véfious spplication software
packages, and attachments for enhanced convenience, and

productivity.
B3.2.2. Ciba Corning M-—-90 -

The M0 w&s a portable, microprocessor based, pH, conductivity,
total dissolved solid, andA'dossolved. oxygen Imeter. Different
Sensors were used for their respective measurement, such as pH
sensor for the measurement of pH of.the samples, conductivity
sensor used for TDS and conductivity, and DO sensor used for DO
measurement .

Sample Anaslysiss- Spectrophotometric method were
employed for the measuréments of the constituents turbidity, TSS,
S04-2, PO4~3, NOa-1, NHg+, Cl1-, Cr+8, CrT, FeT, Pb,Aand COD.
Calibration curves were prepared for the measurement of CcoDb, Cr,

PO4-3. But all other constituents that sre mentioned sbove were
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measured with the chemicals (Powder Pillow) of the SIMUDZU. The
conductivity, Dissolved oxygden, pH, and total dissolved solids
were measured with their respective meters or equipments.

Some of the constituents of water qusaslity that were ihvestigated

in the study are briefly discussed in the following:
3.3. 1&5555133(55

3.3-.1. BODY4)]

The BODs of the collected water samples were measured by
measuring the DO of the samples which were contained in the 300
ml BOD bottle at the time of collecting the samples. The samples
containing bottles were then stored in a room of 209C temperature
for 5 days. After 5 days the DO of the samples were measured
again. The original samples were some times diluted to meet the
higher BOD values. The DO of the samples were measured by the
CIBA-CORNING, M80, DO meter. The BOD was calculated using the

following equation:

D1 - D2
BOD, mg/L = -—-———--
) P
where,
Di1 = Dissolved oxygen of the sample (or diluted sample}
immediately after taking into the BOD bottle, ng/L.

D2 Dissolved oxygen of the sample after 5 days incubation st
200C, mg/L
P= Decimal volumetric ffaction of sample used ( for diluted

sample only).

S3.3.2. Chemical Oxygen Demand (COD > [4]

- For the measurement of COD, closed reflux, colorimetrié method
were used. A calib}ation curve -1is prepared. In the project a
visible spectfophotometer was used, which covered essentislly 380»
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to 750 nm, but might be included some of the UV or nesar infrared

regions.

(A) Procedure for COD analysis

(1) Formation of a light—-absorbing species: For the
specific determination of any given substance a reagent should be
added to form a new colored substance. The color forming
substance should be selective in its reaction, and should not
form interfering colors with foreign substances 1likely to be
present. The reaction of the reagent, and the substance to be
measured should be quick and quantifative, or at least

reproducible.

vMost type of organic matter were oxidized by a boiling mixture of

chromic and sulfuric sacid. The sample was refluxed in strongly
acidic solution with an excess of potassium dichromate. Potassium
dichromate was a colored compound. Straight chain aliphatic'
compounds were oxidized moré effectively when silver sulfate
(AgS04) wasvaddéd as a catalysf. However, AgS04 reacts with
chld;ide, bromide, and iodide to prbduce precipitates that were
oxidized only partially. The difficultieé caused by the presence
of the halides could be overcome largely though nof coméletely by

complexing with mercuric sulfate (Hg364) before the refluxing

procedure.

(ii) Selection of Wavelength
In absence of interferences, the wavelength chosen: for a
quantitative determination was ~the wavelength of maximum

absorbance. Use of the wavelength was not slways possible. It was

35




Ty

s g ey 7,

fairly common for color forming reagent to absorb somewhat at the
wavelength of meximum absorbance of the complex being measured.

For COD determination the wavelength was set at 800 nm.

B) Reagents Used

(i) Digesficnm solution: Digestion solution was prepared by

adding the following chemicals in & 500 ml round bottom flask.

Chemicals Amounts
K2Cra20~ 2.458 gm
Distilled water 250.0 ml
Concentrated Hz2504 83.5 ml
HgS04 16.65 gm

(ii) Sul furic acid reagent: Sulfuric acid reagent was
prepared by adding 2.75 gm Ag2504 to 271.7 ml. concentrated H2S04
and thé solutibn was> then diluted to 500 ml. and stand the

solution for 1 to 2 days to dissolved Agz2S0s«.

(iii) Potassium hydrogen Phthalate (KHP) Standard: 425

.mg'of KHP was dissolved in déionized water, and diluted to 1000

| ml. This solution had a theoretical COD of 500 mg/L.

(C> Preparstion of Calibration Curve
Seven standard forms of potassium hydrogen phthalate solution
with COD equivalents of 10, 20, 30, 50, 100, 200, 300 and 500mg/L

Were prepared.
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Procedure: 30 ml culture tubes, and caps were washed with 20%
H2504 before first used to prevent contamination. EKHP solution
was plsaced in 30.ml ampules, and then digestion solution was
added with it. Sulfuric acid réagent was run carefully inside of |
the ampules.The composition of different samples for COD
calibration curve is presented in table-3.1. The ampules were
tightly capped{ and 1inverted several times to mix completely.
Améules were placed iﬁ_an oven preheated to 1500C, and refluxed .
for 2 hr. Ampules were then cooled to room temperature, -and

absorbance was measured by spectrophotometer.

Table—3_ 1

Composition of different samples for COD calibration curve.

COD KHP Solution Digestion H2504 ~ Deionized
(ml) Solution (ml) Reagent (ml) water (ml)
10 0.167 5.0 11.67 8.163
20 0.334 5.0 11.67 8.070
30 0.501 5.0 11.87 7.846
50 0.835 5.0 11.67 7.500
100 1.670 5.0 11.67 6.670
200 3.340 5.0 11.67 5.000
300 5.000 5.0 11.87 3.330
500 8.330 5.0 11.67 0.000

When resl samples were used instead of KHP solution the sample

_ volumes were tsken as 8.330 ml. Sampleé were also used in diluted

form as illustrated in the table-3.1 with dilution factors. By
measuring the absorbsnce of the sample solution the COD could
immediately be read from the calibration curve. The experimental
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data for COD calibration curve is shown in table-Al and the COD

calibration curve is shown in figure-Al in appendix A.

3.3.3 Phosphate (PO43—>([4]

(i) General Discussion (Ascorbic Acid Method)

(a) Principle: Ammonium molybdate, and potassium santimonyl
tartrate reacted in acid medium with orthophosphate to form a
heteropoly acid-phosphomolybdic - acid-that was reduced - to
intensely colored molybdenum blue by ascorbic acid.

(b) Interference: Arsehatés rescted with the molybdate reagent
to produce a blue color similar to that formed with phosphate.
Concentrations as low as 0.1 mg As/L interfere with the phosphate
determination. Hexsvalent chromium, snd NOz—- interfere to give
results about 3% low at concentrations of 1 mg/LL and 10 to 15%
low at 10 mg/L. Sulfide (N&25), and silicate not to interfere at

concentrations of 1.0 and 10 mg/L.

(c) Minimum Detectable Concentration: Approximately 10 ug P/L.

P ranges are as follows:

Approximste . Light Path
P Range wmg/L cm

0.30 - 2.0 ' 0.5

0.15 -.1.30 1.0
0.01 - 0.25 ‘ 5.0

(ii1) Apparatus

(a) Colorimetic Equipment: Spectrophotoheter, with infrared
photo-tube for used at 880 nm, providing a light path of 2.5 cm
or longer. v ’

(b) Acid-washed Glassware: By Using acid-washed glassware for
determining low concentrations of phosphorus. Phosphate
contamination was .common because of .its sbsorption on glsass
surfaces. Avoided using' commercial detergents containing

phosphate. All glassware were cleaned with hot dilute HC1l, and
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rinse ‘well wWwith distilled water. Preferabl&, reserved the
glassware only for phosphate determination, and after used,
washed, and kept filled with water until needed. If that was

done, acid treatment was required only occasionally.

(iii) Reagents

(a) Sulfuric acid, H=2S504, SN: Dilute 70 ml conc. H2S04 to
500ml with distilled water. | |

(b) Potassium antimonyl tartrate solution: Dissolve 1.3715 g
K(SbO)C4H40.1/2HgO in 400 ml distilled wsater in a 500 ml

volumetric flask, and dilute to volume. Store in a glass-

rstoppered bottle.

(c) Ammonium molybdate solution: Dissolved .20 g
(NH4)eM07024.4H20 in a 500ml distilled water. Stored the solution
in a glass—-stoppered bottle. _ .

(d) Ascorbic acid, 0.01M: Dissolved 1.76 g ascorbic acid in
100 ml distilled water. The solution was stable for about 1 week
at 49C. .

(e) Combined reagent: The above reagents were mixed in the
following proportions for 100 ml of the combined reagent: 50 ml
SN H=2504, 5 ml potassium antimonyl tartrate solution, 15 ml
ammonium molybdate solution, and 30>m1 ascorbic acid solution.
Mixed after addition of‘each reagent. By reaching all reagents at

room temperature before they were mixed and wmix in order given.

- If turbidity formed in the combined reagent, shake, and let stand

for a few minutes until turbidity disappeared before proceeding.
The reagent was stable for 4 h.

(f) Stock phosphate solution: Dissolved in distilied water
219.5 mg anhydrous KHzPO4 and diluted to 1000 ml;

1.00 ml = 50.0 ug PO43- - P.

(g) Standard Phosphate éolution: Diluted 50.0 ml stock
phosphate solution to 1000 ml with distilled water;
1.00 m1 = 2.50 ug P. '

(iv) Procedure
(a) Treatment of sample: Pipet 50.0 ml sample into a cleaned,

dry test tube or 125 ml erlenmever flask. Adding 0.0s,ml (1 drop)
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Phenolphthalein indicator. If red color was developed then adding
ON H2504 solution dropwise to just discharged the color. Then
adding 8.0 ml combined reagent, and mixed thoroughly. After at
least 10 min but no more than 30 min, absorbance of esch sample
at 880 nm, was measured using reagent blank as the reference.

(b) Correction for turbidity or interfering color: Nsatursal
color of water generslly not to interfere at the high wavelength
used. For highly colored or turbidity waters, prepared a blank by
adding all reagents except ascorbic acid, and antimonyl potassium
tartrate to the sample. The blank absorbance was subtracted of
each sample.

(c) Preparation of calibration curve: Calibration curve was
Prepared by taking phosphate solutions as 0.2, 0.4, 0.6, and 0.8
ng/L. Distilled water blank was used with the combined resagent to
make photometric readings for the calibration curve. Plot
absorbance vs. phosphate concentration to give a8 straight line
passing through the origin as shown in figure-A2 in appendix A.
By measuring the absorbance of the sample solution adding
combined resgents, the concentration ~of PO4-3 immediately read
from the <calibration curve. The experimental dats for the

calibration curve of phosphate is shown in table-A2 in sppendix A.
3.3. 4. Chromium(4d]

(i),Geheral Discussion (Colorimetric Method)

(a) Principle: The procedure measured only hexsvalent chromium
(Cre+). Therefore, to determine total chromium convert all the
chromium to the hexavalent state by oxidation with potassium
permangansate. The hexavalent ‘ chromium ﬁas determined
colometrically by reaction with diphenylcarbazide in acid
solution. A red-violet color of unknown composition was produced.
Thevreaction was very sensitive, the molarrabsorptivity based on
chromium being sbout 40000 L g-lcm~1 at 540 nm. To detérmine
total chromium, the sample was digested with & sulfuric-nitric
acid mixture, and then oxidized with potassium permanganate
before reacted with the diphenylcarbazide.

(b) Interferences: The reaction with diphenylcarbazide_ was
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(b) Interferences: The reaction with diphenylcarbazide was

nearly specific for chromium. Hexavalent molybdenum, and mercury

'salts would react to form color with the ‘reagent but the

intensities were much 1lower than that for chromimum st the
specified p¥. Concentrations as high as 200 mg Mo or Hg/L could
be tolerated. Vanadium interferes strongly but concentrstions up
to 10 times that of chromium would not casuse trouble. Potential
interference from permanganéte was eliminated by prior reduction
with azide. Iron in concentrations greater than 1 mg/L may be
produced a yellow color but the ferric ion (Fe3+) color was not
strong, and no difficulty was encountered normally if the
absorbance was measured photometrically at ' the appropriate
wavelength. Interfering amounts of molybdenum, vanadium, 4iron,
and copper could be removed by extraction of the cupferrates of
these metals into chloroform (CHCls). A procedure for the
extraction was provided but not to use 1t unless necesséry,
because residual cupferron, and CHCla in the aqueous solution
complicated the later oxidation. Therefore, follow the extraction
by "additionsl treatment with acid fuming to'decompose these
compounds.

(ii) Apparatus

Spectrophotometer, for use at 540 nmf with a light path of 1 cm

or longer.

"{iii) Reagents

Used deionized water torprepare reagents.
(a) Stock chromium solution: Dissolve 141.4 mg Kz2Cr20+ in
water, and dilute to 1000 ml; 1.00 m1 = 50.0 ug Cr. From the

'stock solution four more sample solutions were prepared of

concentrations 40 mg/L, 30 mg/L, 20 mg/L, 10 mg/L respectively. |

(b) Standard chromium solution: Dilute 10.0 ml stock chromium
solution to 100 ml; 1.00 ml = .00 ug Cr. '

(c) Nitric acid, HNOs conc.

(d) Sulfuric acid, H2S04, 1 + 1.

(e) Methyl orange indicator solution.

(3) Diphenylcarbazide solution: It was prepared by dissolving
250 ‘mg 1,5-diphenylcarbazide in 50 ml acetone. The solution was

a2
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discolored.

{iv) Procedure
(a) Preparation of calibration curve: To compensste for
possible slight losses of chromium during digestion or other

analytical operations, chromium standard was treated by pipetting

.measured volumes of standard chromium solution (5ml/L) ranging

from 2.00 to 20.0 ml, to give standards for 10 to 100 mg Cr, into

250 ml beakers or conical flasks. Calibration curve wsas prepared

for these samples by developing c¢olor in the samples, and

transferring suitable portion (25 ml) of each colored solution to
a sample cell; and sbsorbance was measured at 540 nm. Correct
absorbance readings of the standards were measured by subtracting
absorbance of a reagent blank carried through the method.

(b) Oxidation of tri?alent chromium: A portion of digested
sample, with interference removed, and containing 10 to 100 mg
Cr, was tsken into a 125 ml conicsl flask. Using methyl orange as
indicaﬁor, conc. NH4OH solution was added until the solution was
just. basic to methyl orange indicstor. 1 + 1 H2S04 ié added
dropwise until it was acidic. 1 ml of excess H2504 was slso added
to adjust the volume about 40 ml. Some boiling chip were added
into the flask, and the solution was heated to boiling. Then 2
drops of KHnOs4 solution was added to the solution, and to give a
dark red color. If fading was occurred then added KMnOa dropwise
to maintsin an excess of sbout 2 drops. Boiled for two
min.longer. 1 ml of NaNa solution was‘added to the flask, and
boiling was continued gently. If red color»were not to be fade
completely after boiling for approximately 30 seconds; another 1
ml HNaNs solution was added, and boiling was continued for
disappearance of color indicates completed oxidation of tri-

valent chromium. Then the solution was cooled, and added by 0.25

. ml HsPOs4.

(c) Color Development and Heasurement: Using 0.2N H2S04, and s

pH meter for the adjustment of solution to pH 1.0 t* 0.3. The data

for pH adjustment is shown in thable-A3 in appendix A. Then the

solution was transferred to a 100 ml volumetric flask, and

diluted to»IOO ml,‘and_swirl to.mix. 2.0 ml diphenylcarbazide
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solution was added to the flask, and swirl to mix, and stasnd 5 to
10 min. for full color development. Appropriste portion of the
solution (25 ml) was transferred to the sample cell snd measured
the absorbance at 540 nm. Absorbance readings were corrected by
using sample blank throughout the method. The concentration of Cr
in the water sample was obtained from the calibration curve,
which is shown in figure-A3 in appendix A. The experimentsl dsts

for Cr calibration curve is presented in table-A4 in sppendix A.

3.4. Powder» Pillow, and Program
rack Methods -

The following constituents of water sample were measured by

calibrated programe of the spectrophotometer with or without

”powder pillow, and respective sensor of the equipment.

3.4.1. Total Suspended solids

The‘total suspended solids of the collected water samples were
measured enmployving a HACH spectrbbhotometer, supplied by( HACH
Company, Loveland, Colorado, USA. A manufacturer calibrated

program no. 630, was used for TSS.

3. 4a_2. Turbidity

The turbidity of the collected water samples were determined
employing & HACH Spectrophotoheter, suppiied by HACH Company,
Loveland, Colorado, USA. A manufacturer calibrsasted - program no.

750 was used for turbidity.

3.4_.3. Total Dissolved Solids

The total dissolved solids of the collected water samples were
messured by -CIBA—CORNING, M30 microprocessor based Cond/TDS
meter, supplied by Ciba Corning Anslytical Division of Mettle
Toledo Ltd., Hslstead, Essex,'U.Kl The Meter was calibrated for
TDS by holding the sensor in the free sir; which showed 0.00 mg/L
TDS.
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3.4. 4. Conductivity

The conductivity of the collected water samples were measured by

CIBA-CORNING, M90, microprocessor based Cond/TDS meter, supplied
by Ciba Corning Anslyticasl Division of Mettle Toledo. Ltd.,
Halstead, Essex, U.K. The Meter was calibrated for Conductivity
by holding the sensor in the free sir; which showed 0.00 us

Conductivity.

3.4.5. Dissolved (Jucngénn- (DO >

The dissolved oxygen of the collected water samples were measured
by CIBA-CORNING, MS0, potable DO meter at the sampling station
point, supplied by Ciba Corning Anslytical Division of Mettle
Toledo Ltd., Halstead, Essex, U.K. The Meter wés calibrated for
DO by holding the sensor in air 10 mm above fresh water; which
showed 100% O=z. '

3.4.6. pH _

The pH of the collected water samples were determined by CIBA-
CORNING, M90 microprocessor based pH meter, supplied by Cibs
Corning Anslytical Division of HMettle Toledo Ltd., Halstead,
Essex, U.K. The Meter was calibrated for pH¥ by holding the meter

sensor in pH-7 buffer solution; which showed pH-7.

3.4.7. Sulfate (SO4—-2)

Sulfate of the collected water samples were measured employing a
HACH spectrophotometer, sdpplied by HACH. Company, Loveland,

Colorado, USA. A manufscturer calibrated 'program no. 680 with

~sulfate powdered pillow supplied by HACH Company.

T B3.4.8. Chloride (Ci—>

Chloride of +the collected water sample was measured by the
SHIMADZU spectrophotometer with Wster Anslysis Progrsm Pack, and
the chemical Reagent No.10, supplied by the SHIMADZUS

CORPORATION.




3-4.9. Nitrate (NO3—)

Nitrate of the collected wsater sample was measured by the
SHIMADZU spectrophotometer With Water Analysis Program Pack, and
the chemical Reagent No.19, supplied by‘ the SHIMADZUS

CORPORATION, Kyoto, Japan.

3.4.10. Ammonivum (NH44+)D)

Ammonium of the collected water sample was measured by the
SHIMADZU spectrophotometer With Water Analysis Program Pack, and
the chemical Reagent No.17B, supplied by the  SHIMADZUS

CORPORATION, EKyoto, Japan.

3.4.11 . Total ITron (FeT))

Total iron of the collected water sample was measured by the
SHIMADZU spectrophotometer With Water Analysis Program Pack, and
the chemical Reagent No.41A, supplied by the SHIMADZUS

CORPORATION, Kyoto, Japan.

3.4.312. Lead (Pb)

Total Lead of the coilected water saﬁple was measured by the
SHIMADZU spectrophotometer With Water Analysis Program Pack, and
the chemical Reagent No.35, supplied by the SHIMADZUS

CORPORATION, Kyoto, Japan.




CHAFPTER—4

INDUSTRITAI. SURVEY

4 _1._ Tongi -

Tongi is about 15 miles north of Dhaka City. It is an important
industrial area set up in Bangladesh. Various types of industries
are in operatidn and many new being set up.

The 1important industrial area having mixed type of industries
extends an influence on the environment of the entire ares. Among
different type of industries, pulp and paper, textile, Rubber
industries, detergent,- and Paint industries, Pharmaceutical
industry, dyeing industries, etc. sare very important from
environmental point of view. Various types of chemicais and raw
materials are used every day; some of which are really toxic in
nature. The effluents of waste products from the industries are
discharged on low lying areass where from they_find their way into
thevadjacent river Turag and Bsalu.

The samples are taken from the rivers Tursg and Balu which are

near Moinertaek at Tongi. There are three station p01nts Station

Point-1, is at the river Turag whlch is 300 m upstream from the
intersection point of the rivers Turag and Balu. Station Point-2,
is at the river Balu which is 100 m upstream from the
intersection point of the rivers Tursg and Balu. The Station
Point-3, is af the river Balu, which is 300 m downstream from the intersection
901nt of the rivers Tursg and Balu. At esch of the station point four samples

are taken. Two from the surface water and two st a depth of 3. 5 ft.

a—>
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4 .2 . Ha=aribsgh

Leather and leather goods are very important in our daily life.
The effluent and solid waste discharged by tannery are one of the
most polluting industrial wastes. Suitable treatment of the

effluent is therefore necessary for the environmental pollution

’

control sand public health in the areas where the tannery

industries are situated. The»problem becomes scute particularly
in ‘the developing countries where quite a8 good number of small
and/or big size tanneries are estabiished without planning and
operated in unscientific manner.

Hazaribagh area situated on the south-west periéhery of Dhaksa
City is & mixed type of locality both residential and industrial
having tannery industries scattered all over it.

The leather is produced from the hides &nd»skihs of animals cow,
buffaloes, deer, oxen, sheep, goats, etc. The tanning process
removes the layers of the hides and skins. Nature of the
environméntal pollution is bdth organic and inorganic. The liquid
waste comprising of waste wéter, organic particles, and toxic
chemicals psed in the processes 1is discharged through small
individual drainé ultimatelyA finds its way 1into the river
Buriganga passing nearby. The biologically oxidizable material
present in wastes exerﬁs é deoxygenating effect 1in the river,
streams etc. Chrome tan wastes are toxic to fish and aquatic
life. The chromium and arsenic found in the tannery wastes have

rendered drinking water unsuitsble for human consumption. Seepage

of untreated effluents on ground results in ground water
pollution. High content of chloride present in the QasteS”makes
43




the well water saline.

The ssmples sre taken from the river Buriganga. Two sampling
stations are selected at the river; one. (Ststion Point-5) is at
the discharge point to the river, and the~other (Station Point-4)
is 300 ﬁ upstream from the station point-5. At each station point
two samples are taken from the surface, and two at s depth of 3.5

ft.
4. 3. Demra Bazar, Balu River

Damra bazar is about 10 miles from Dkaka City. It is situated
along the side of the Balu at Dhaka.

The river is receiving different types of industrisl and domestic
wastes from the indusfrial belt. Most of the industries arp'using

the river as a source of supply, and as transmitting media of

" their waste. The industries present in the area are mostly jute,

and textile Mills. The industries discharge théir effluents into

the river without treatment.

The samples are taken - from the Balu river near Demra Bazar

(Station Point-6).
4 25 Demra, Sitaslsasikboys River
The Sitalakhya river runs along the eastern side of Dhaka City

from Ghorashal to Narayangonji The river is about 32 miles long,

and width varies from quarter of a miles to less - at some points.

‘The river 1s used mainly for navigstion and fishing purposes.

Besides domestic and recreational uses by the villagers living on

q<




the banks sre alsc very much in practice. There are large number
of industries situsted on both sides of the river snd big market
places along the whole stretch of the river.

The Industries though dispersed all along the length of the river
are more clustered_around Demrs st Dhaka. The types of industries
sre mainly Jjut, and textile. Paper mills, re-rolling mills,

refine soyabeen o1l mill, glass factory, food industry, etec. are

also located slong the river side. Another importsnt industry.

situated at ‘the upstream side is Ghorashal Fertilizer Factory.
Host of the industries‘use ground water as source of their water
supply. Few of them are found to use surface water with
treatments as per their requirement. Large industries use as much

as one lskh gallon per day of process water, have residential

facilities for its staff, and worker producing sapprecisble amount

of domestic waste.

The chemicsls used vsries within a  wide range depending on the

type of_raw materials used, and products made. The most common

thst are used in large quantities are caustic soda (NaOH), soda

ash (NazC0a), sammonium sulfate, hydrochloric acid, sulfuric acid,

bleasching powder, jute batching o0il, mobile, furnish 0il, grease,
kerosine, etc. MHost of the industries discharge their effluents
into the river without treatment.

The ssmples thst sre taken from the Sitalakhya river are one
Statipn Point (Ststion Point-7) near the Demar Ferry Ghsat and the

other Station Point (Ststion Point-8) nesr Kachpur bridge.




2

4 _.5._ Pagla, Buriganga River .

Pagla is about 10 miles from Dhaka city, and is situasted on the
bank of the Burigangs river. Several of industries are growing
day by day on both banks of the river. The river receive
different types of industrial, &and domestic wastes from the
industrial belt.

The industries that are sitqated along the river Burigangs nesar
Pagla at Narayangonj are using the river water as a source of
supply, and as transmitting media of their waste. The density of
industries is much, and it is spparent that s remarkable volume
of industrial waste finds way into the river. The types of
industries that are situated along the river sides include mstch
factories, glass factories, textile processing industries, oil
mills, vegetable o0il mill, rubber industries, Padma, and Jamuna
Petroleum, brick fields, steel féctories, textile mills, salt
factories, Pagla bazar etc. Above all the WASA discharge their
treated sludge to the river at lPagla. The above mentioned
industries use following chemicals are calcium carbonate, =zinc
oxide, sulphur, titanium di-oxide, paraffin, potassium chloride,
nitric acid, mobil, gfease, kerosene, 'caustic soda, soda ash,
sodium nitrate, lime, aﬁmonia, aium, petrol, cast iron, etc. Most
of the industries and factories discharge their effluents direct
to the river withont treatmént.

Samples are tsken from the Buriganga :iver near Pagla(Station

Point -9)




4 6. Adamii. Sitalakshyva River o

Adsm3ii 1is sbont 15 miles from Dhaka City, and situated on the
bank of the river Sitalakhya at Narsyangonj.

The type of industries nesr Adamge are mainly jute and textile.
The river 1is used maihly for navigation and fiéhing purposes.
There are large numbers of industries (like Adamge Jute Mills)
situated on both sides éf the river. There are also present
" phsrmaceutical industries, textile processing industries, leather
industries, etc. The unloading station of the Meghna, and Jamuna

Petroleum is at Adamji. The industries that use the following

chemicals, blesching powder, caustic soda, soda ash, ammonium

sulfate, hydrochloric acid, sulfuric acid, Jjute batching oil,
petroleum, ammonium chloride, common salt, lime stone, sodium
nitrate, etc. Most of the industries discharge their wastes into
the river without treatment.

The samples are collected from the Sitalakhysa riverl (station
point-10) neér the unloading station of the Meghna and Jamuna

Petroleum near Adamji at Narayangonj.

S22

W

I



L

CHAPTER -5
RESULTS AND DISCUSSIONS
5.1L. General

Study of the water quality from different rivers around Dhska
City were conducted . for the period from September” 95 to
February” 86. Laboratory tests were performed at - regular
intervals of one month. The test results are presented in a
tabular form. The important parameters are also presented

graphically.
5.2, Sampling Positionss
Ten sampling stations were selected from four rivers around Dhaks

City. Station points-1, 2 and 3 were near Moinerteak at Tongi.

Station point-1 was in the river Turag which, was 300 meters

upstream from the intersection point of the rivers Turag and

Balu. Station point-2, was in the river Balu, which was 300

meters upstream from the intersection . point of the rivers Turag

and Balu. The Station point-3 was in Balu, which was 300 meters
downstream from the intersection point of the :ivers.Turaé and
Balu. Station point-4 was in the Balu river neér Demra beszar,
which was 300 meters upstresm from the intersection point of fhe
rivers Balu and Shitalakhya at Dhaka. Station point-5, was in the
Shitalakhyas river and was 300 meﬁers upstream from the

intersection point of the rivers Baslu and Shitalskhvs near Denmrs




bazar st Dhaka. Station point-8 was in the Shitalakhys river near
katchpur bridge at Dhaka. Station point-7 was in the Shitalakhys

river near Adamji at Narayangonj. Station points-8 was selected

in the river Buriganga near Hazaribugh, which was 300 nmeter

upstream from the the effluent discharge point of the tannery
waste to the river. Station point-9 was at the effluent
discharge point of the tannery waste to the river. Station

point-10 was in the Buriganga river, which was 100 meters

downstream from the treated sludge discharge point of WASA near

Pagla at Narayangonj.

All the station points are_shown in Figure—3}1. Four samples were
collected at each station point. First, surface water
horizontally 5 ft from the river bank. Sécond,'surface water

horizontally 15 ft from the river bank. Third, horizontally 15 ft

from the river bank at 3.5 ft water depth. Fourth, horizontally'.

25 ft from the river bank st 3.5 ft water depth.

The results for calibration of COD, phosphate and chromium sssays
using spectrophotometer @are provided 'in Table Al, AZ, and A4 in
appendix A. Concentration versus absorbance plots for the three

assays are provided in figures Al, A2, and A3 in appendix A.

Experimental resultz of different wsater quality parameters sre.

presented 1in tabular form . in secticn 5.3 and graphically- in

figures 5.1 to 5.12.




S.3 . Experimental Dat=s
Talbrie—5S5—1 . 1 .

Experimental Data for station point-1 of Turag river for

December 95 near Moinerteak st Tongi.

Sasple Locatien/Statian fate Conguciivity § Turdidity § & 735 155§ 58,7 6,0
s} {FTii} ' (gg/L ) iag/ L)) (mgi L} (agil}

0 £ orc i G L4 g s} k]
i7. 17, %5 i 175 &.61 ig 121 - -
1%, 17, %5 13587 e 6.8 8 177 - -
n .
1 .
G in oL o T ;o “= 4L A z _
¥, 12, Fa 138.8 1di.¢ 6.3: if 1000 15
.
the fiver
-l NP § HA [=24 {To ‘i 20 ks LS L P L
bank (3.5 1 depth} iz, 5a 1381 6.60 77 128.¢ 18 (. 158
' 37
s - - - - - .~ ~ ~ ~_ 7] 7 n ra¥s)
Sample lozation/Statien {i Cree crt Fet Ft Kfe® ba HIHY ceh
NS R e b NP D PP PEROUIN PRI PR
: 3y {sg/l) § (mg/Ll) Yiegil) § {me/Li§imgiil} § {mo/L)){ng/iiN{ea/ L} {ng/L]
. e
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M - - - - - - - i 5 5 V9 CQ
1 %,8 i.d 11,00
PR o a4 TTa <« F47 5040 I 8 7 1T An
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Table—5—1 .=,

Experimental Data at station point-1 of Turag river for

January 96 near Hbinerteak_at Tongi.

Sasple Location/Statien Date Conductivity § Turdidity § P® 755 Th3 } 56473 P&.‘f
{ps} {FT) ' {ag/L) {{mg/L}} {ag/L )} {mg/L}

Herizontally 5 fros the River
bank {Surface mater} 2. 01. 96 J61.0 4.0 6.60 30 181.0 - -

Horizantaliv 15/ froe the River

;

bank {Surface water} 1, 01, 95 62,0 5.0 6.63 3l 182,04 - -
Horizantally 15/ from the River
fank {3.5 ft deptn} 21. 01, 96 Je5.0 4.0 6.68 33 184.0 19 - ’
Harizontelly 757 from the River | :
bang {3.5 7t deptk) .01, 98 J68.0 4.0 6.64 35 ig8.g 19 0.21% ;
g
i
Sampie Location/Staticn f{:?,' L_‘i’l Cred {,‘r' ] Fe'_ Pb _NH.“ DG: vBOD' vCGD' :;"E
’ {eg/L) § (eg/L} § (aq/L) §imgiL} § (mgil}Y{mg/L} § (eg/L)}{ag/L}}i{eq/L}}iag/L} -

Rerizentaliy 3 fram the
River tant {Surface sster) - - - - - - - 4.1 - 10,40

Horizgntally 15/ from the

River bank {Surface water) - - - - - - - 4.3 - 11.88
Herizgntaliy 18 fros tne
fiver banté (3.5 1t depth} - - - - - - - §.3 i3 1707

fiver bani (3.5 fi depin} G409 23 C0.047 0,055 0.3%6 4,597 0,573 4.4 5.4 17,80
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Table—5—1I.3.

Experimental Data at station point-1 of Turag river for
February ‘96 nesr Moinertaek at Tongi.
Sakpie Location/Staticn fate Con?usgiggtf T?r*‘QiFY au 78§ 1D5 8473 F‘(J‘a"f
{psias 7} LRIt (ag/L) §(masL )} (sg/L )] (agil}
Horizontally % from the River
bank (Surface water} 1L 02,96 450,b 35 .29 241 - -
Harizentally (5 froe the River
bané {Surface mwater) 11, 0Z. %8 481.6 37 F7 B 241 - -
Horizontally 15 from the River
bank (3.5 ft depth) : 1102, % 485,40 38 ;.38 30 242,0 - -
Horizantaily 23/ from the River
bank (3.5 ft depth) Ii. @2, % 4§86.0 38 .46 3l 2450 U 0.645
Sanple chcatm""s““c'" ERTR TR IAvITR CASTES AT PRSTER Wilig IR PR Kol
Herizantally 5’ frea the
Siver tank {Surface water) - - - - - - - 47 - 1188
Horizontaliy 157 froe the
River bank (Surface water) - - - - - - - 4.9 - . 11,62
Horizgntaliy 13/ froe the
River bani (3.5 ft depth) - - - - - - - 5.2 4.1 20.78
tisrizentaliv 75 from the
Siver hané (3.5 ft depth) 12,18 4,553 0.067 0.073 0.464 9.605 3.825 5.4 4.2 1207
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Table—5—2Z2_.2.

Experimental Data at station point-2 of Balu river for January 96

near Moinertaek at Tongi.

Sagple Location/Statien Date fonductivity | Terdidity } PH 755 THS ) 58472F - PO47
‘ - { ps ) ( FIU') , img/ L)} (ag/L}} (aig/L)} (mg/L}

Horizontaliy % fros the

River bank {Surface mater} 21, 61. %6 361.0 70 707 44 179.0 - -
Harizantally 15/ fram the
fiver tank {Surface water) 21, 01. 98 382.0 72 7.08 45 178.0 - -
Harizantaily 15/ froe the
River tank (3.5 ft depth) .01 9% J65.0 .110 7.12 07 179.6 1S -
Horizentaily 75 fros the
Siver bank (3.5 ft éeptﬁ) 21, ¢l 98 J67.0 . 15 7.15 78 179.0 15 0.365
Sample Location/Statien N3y~ Ci- Lres  Jir7 Fe’ fh NHe* | DG} BGD } CGP

{eg/L) § {eg/i} § (eg/L} Y(eg/L} § {wg/L)Y(sg/L) | (mg/L}}{ag/L)}{eg/L)}}{mg/L)

Harizentally 5 from the
fiver bank {Surface water} - - - - - - - 4.4 - 11.14
Horizontai!yilﬁ’ frae the
River bank (Surface water) - - - - - - - 45 - 1337

Horizentally 15/ frae the

fiver bank (3.5 ft depth) - - - - - - - 4.8 j.é 1.9
Hortzontally 25° frog the
fiver bank (3.5 it depthj 2,250 3.57% 0,025 0,035 0.536 1.579  0.854 5.6 3.7 20,26
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Table—5—2_.3.

Experimental Data at station point-2 of Balu river for

February 96 near Moinertaek at Tongi.

Sagple Locatisn/Station Date Conductivity | Turdidity § P 158 1h5 50472} PG4
{ ps ) { FT¥ ) (sg/L)} (mg/L}} (mg/L )} {ng/L)

Horizontally & froe the _

River bank (Surface mater) 11, 02, 96 489.0 35 7oA M M30 - -
dorizontaily 13/ fros the

River bent {Surface water) 11, 62, 98 497.0 Ja 77338 MO0 - -

Horizgntaliy 15/ froa the

'; River bank (3.5 ft depth) 11, 02, 9% 494.0 42 773 40 47.0 18 -
. “Harizentally 257 from the
&§ River bank (3.5 ft depth) 11, 62, %6 523.0 4 7.80 44 261,60 1B 1.375
;
[ - - -
Sample Lacatien/Statian KGy~ €i- Eres }r? feT Pb Kiiy” pg | Bob { Cab
(eg/L} § (sa/l) § (ma/L) §(eg/L) § (eqil)Y(egil) § (egiL)}(2g/L)}{ag/L)}(2g/L)

Horizantally 3/ freom the

fiver tank {Surface mater) - Co- - - - - C- 8.5 - 13,37
Herizantaily 157 fros the

fiver bank {Surface water) - - - - - - - 6.7 - 3.3
Harizantally 15 fros the |

River bank (3.5 ft depth) - - - - - - - 7.0 4.

th
)
b
wn
~

Harizentally 2§ froe the

.h

Srver bank {3.5 ft depth) 8.731 5831 0,028 0.041 0.732  1.938 6,435 7.2 4.5  23.00

50




Table—5—3. 1.

Experimental Dsata for station proint-3 of Balu river for

December "85 near Moinerteak at Tongi

I

i

Sample Locslion/Station bate Conduéiﬁvity Turdidity § PH 155 TS ) 50477} P73
{ us } { FT¢ } {eg/Ll} i{ag/L)} (agiL}} (2a/L)

Horizontally ¥ from ihe

Aiver bank (Surface waterj 15. 1Z. %5 354,60 130,48 717 880 54.3 - -
Harizentaliy 159 free the

River hant [Surface water) 19, 12, %5 3536 136.0 7.8  48.¢ 57.0 - -
Harizontally 157 from the

fiver bank (3.5 Tt depth} 19, 12, 95 3850 138.¢0 .20 7s0 8900 1400 -
#igrizentaliy 75 from the ‘

fiver fané (3.5 U depth) 1§, 17, 95 J58.0 146.¢0 7.2l 75.0 58.8 0 15,0 0.151

Saspie location/Statien {red cr?

{@g/L) jimail}

Herizantsily 3 frem the

frver bank {(Surface mater) - ~ - ~ - - - 4.3 - ;.93
Rorizaniaily {57 fros the

fiver bank {Surface mater) - - - - - - - 4.3 - %.14
Harizanielly 13 from the

Siver bank {3.5 i depth) - - - - - - - 4.6 1.8 15.34

the
Fiver bank {35 7t depih) OGS GW G024 (0035 GUSED 14020 0,303 4.7 2.9 16,83
s 1




Table—5—3.2.

Experimental Data for station point-3 of Balu river for

January ‘96 near Moinertaek at Tongi.

Sample lacation/Station Date Canductivity } Turdidity } P9 155 s 50473 P30
{ps ) { FT§ ) Q{egiL} YiagfL}} (ng/L)} (sq/L)

Horizentally % from the

River bank i(Surface water) 21, 01, %6 335.0 76.0 7.26 55,0 177.0 - -
Horizentally 13/ from the

River bank (Surface water) 21, 01. 98 337.0 81.¢ 7.27 53,0 177.0A - -
Harizantally 1§/ froe the

River bank (3.5 ft depth) 21, 01, 9 J51.0 9%.0 7. 83.0 179.0  17.0 -

o

287

Horizentally 23/ from the

River bank (3.5 ft depth) 21, 01, %4 3.0 101.0 7.8 &5.0 1BG.0  17.0  0.203

Saepie Location/Station NGy &1 gree Kr7 Fe™ fh j: pg | Bad } Cap
pgil) (ag/l) § (eg/L) Jieg/L) | (eg/L}}img/L)} § (sail)}imaiL})(sg/l}]{ng/L)

Horizantally § froe the

fiver bank {Surface mster) - - - - - - - 4.5 - 15,12
Horizentally 13 from the

River bank {Surfaze water) - - - - - - - 4.7 - 15.12
Horizontally 15 fraom the

River bank (3.5 ft depth) - - - - - - - 5.4 3.9 1554
Harizantaily 23/ from the

River bank (3.5 ft depth} .98 2.3%¢ 0,033 0.0644 0.741 1..650 0.447 5.9 3.9 6.5




Table—-5—3.3.

Experimental Data for station

point-3 of Balu river for
Febuary 96 near Moinertaek at Tongi. '
Saspie lacation/Station Date Caonductivity | Turdidity § P¥ 155 185 SG“zi P83
{ us } { Fl1d } {ag/L) §{ag/L}} (ag/L}] (mg/L)
Horizontally 8¢ from the
River bank (Surface water} 11, 02. 9% 464.0 38.0 7.72 36.0 244.0 - -
fierizontatly 15 fram the
River hark {Surface #ater} 11, 0Z. %6 481.0 41.0 7.75 47.0 244.0 - -
Horizentaily 13 froa the
fiver bank {3.5 Tt gepth} i1, 02. % 486.6 7.0 7.6 S0.0 2460 19.0 -
Horirantally 2§ froe the
River bank (3.5 ft depth) i1, G2, 96 431.0 51,0 7.78 830 48,0 19.0 0.834
Samole lecation/Station K3y~ cl- cree crT FeT P KHe* bl BGD ap
en/L} (eg/l} ¥ {egil} Y(eg/L} § (sg/L}y(eg/l} | (ag/L})(mg/L}}(eg/L)}{(ng/L)
Herizantaily 3 from the
fiver bank {Surface water) - - - - - - - 5.7 - 14.85
Horizentally 137 fros the
River hank {Surface mater) - - - - - - - 5.8 - 15.34
Herizantally 157 from the
River tank (3.5 ft gepth) - - - - - - - 6.0 4.6 1B.78
Horizentaliy 25/ from the
River bank (3.5 ft depth) 5.440 5,089  0.051 0,082 0.B62 1.938. T7.375 6.5 4.7 13.63




Experimental Data

Ty iee—5—<K .. 4 .

for

station

roint-4

Deoémber’Qﬁ near Demra bazar at Dhaka.

of Balu

river

Ffor

Sampie Locatian/Station

Date

Conductivity
{ns)

Turdidity

{FTH4)

PH

735
(mg/L)

5 |
{mg/L}J

564'% 0,73

Harizontally 5/ from the

i82.2

7.08

T

(mg/ug (ng/L}

River bank (Surface water} 93, 13, 9a - -

Horizontally 137 from the

Aiver bank (Surface mater} 03. 12, %6 186.2 £0.0 7.07  25.0 93.2 - -

Herizentally 15/ froa the

River-bank (3.5 ft depth) 03. 12, 98 188.8 41.0 7.4 FL.G0 9350 120 -

Horizantaliy 257 fram the

fiver bamk (3.5 fl depth} 03. 12. 93 i%1.4 §3.6 7,13 B0 M4 156 0173

Sagple locatianfStation G5 £l A A 1N 44 Fe’ P S, DG § BOR | LGB
N z‘;mgﬁ fmgfi} Wimgil} ) {moililimg/L} Y {mg/l}himg/L}li{ng/Li}iniL)
;

Herizantally 37 from the

fiver pank {Surface water} = - - - - £,3 - F.1a

Herizantally 137 from the

Aiver bani (Surface water] - - - - - §.4 - %.ia

fiorizantally 13/ froe the

River bank {3.5 Tt gepth] - - - - - 4,6 2.1 1418

Herizontally 257 fraa the

fiver 5aﬁ% {3.5 t depih} F { §.33% 197 §,7 L1 il

==

P

SRS S



Hebsleae—5—l _ =2 _

Experimental Data . for station point-4 of Balu river for
January '96 near Demra Bazar at Dhaka.
Sample LocationiStation Date Conductivity § Turdidity § PH 158 TS || 80, Fi,
: {us) {FTi} {mgfL} | (mg/ L} (mg/L} (mg/L}
: i :
fisrizontally 5 from tﬁe
River bank (Surface water) 01, ¢1. 98 304.0 JB.0 7.3 3.0 1530 - ;T
Harizontally 154 from the
River bank (Surface water} 01, 01, %4 J0&.0 43,0 7.04 3B.0  153.0 - -
Harizenially 15/ frém the
River bani 33.5 ft depth) 0i. &1, 98 307.0 45.0 7.06 40,0 153.0 - -
Horizentally 23 from the
River bank {3.5 ft depth) 01, 01, 95 Jii.0 56.0 7.06 46.0 IFE.0  isG 0.3
Sampie Location/5tation Mz~ £i- Cr*s  {or7 fe” Fh FHe" f  BE
(mgil} & {mgiLi % fwgil} Yimg/L} § (ng/Lilinoii} | fag/i) {mpfi}

Horizantally 3 fFrom the

“F
|




HFR Ao H - i - By
WA T i S 2 S

Experimental Data Ffor station wpint-4  of  Balip river Fo

Februsry "898 near Denrs bazar at Dhaks.

I
Sampie lacation/Staticn Date Conductivity | Turdidity § PV 155 105 |} 805738 Plg™
(us} (FTi} “Wimg/li || {mg/LR} (mgf L)Y (ag/L]

Harizentally 5 from the

fiver bank {Surface water} 04, 02. 94  383.0 "7.06 IB.0 1930 - -

~4
»
<>

Harizantally 13 fros the
River bank (Surface mater) 04, 62. %96 jB6.0 S T.0 7.0 19,0 746 - -
Horizontally 13/ frem the
River bank (3.5 ft depth) 4, 62, 95 3E87.0 8.0 7.1l 19.0 197.0 - -

Horizontaily 25 froe the

. begwd £ £ 2 : p B P .‘ - ~ ,-. Ry - 4 o FE p
River hank (3.5 ft depih} i, G2, 98 3810 2.0 7.08 .0 1990 17,0 8,582
~ o e d e PO AL . - - ~ Y - oL 6 5n o
Sample LocatigniStation K5 £l Lree FT re? fk BHg." 1 DG I T
PPy H # { ooy § s é [P — P P N ] F ey i i 3 ™ 7
fegily 4 {egfl} Y fmgil) Wime/l) W {mg/LiWieo/l} Y fmg/iiWme/iiing/i Yiag/l}
! 4 4 o ¥ q i
7
ey 148 T2
- - - - - - - 4.4 R S PR
- - - - - - - 4.} - i4,85
.- - - - - - - 4.3 31




Tabile—5—-5_. 4 .

Experimental Data for station point-

S of Shitalakhyva river Ffor

December "85 neéf Demra Ferry Ghat at Dhaka

Sample Location/Station

Date .

Lonductivity
(s}

Turdidity
{FTH}

FN

1585 TBS- | 50,
{mg/LJ) (mg/ L} (mg/L)

POy~

Horizentally § from the

{mg/L)

River bank (Surface water} 93, 12, 95 197.0 3.0 .16 20,0 95.0 - =
Herizentaily 15/ fraom the
River bank (Surface Hater) 03, 12, 95 i97.6 33.0 P 2300 98.6 - -
Harizentally 19/ from the
fiiver-bank (3.5 7t depth) (3. 12, %% 197.9 J6.0 .07 240 98.7 - -
Horizgnially 25 from the
- River bamé (3.3 % depth) 03, 12, %3 i98.¢0 Ji.e LI 24,00 797 2.0 0.273
Sample Locatiaa/Station i+ i Lre £r? Fel 25 HHe g ]
{mgil} || img/L} | fmgil} yimgi L} i {ma/ilyimg/L} Y (= {mofl}
;
Horizantzily & from the
Aiver bani {Surface water) - - - - - - - i1 -
Herizentaliy 157 from the
fiver bani {Surface water) - ~ - - - - - 4,7 -
Herizontally 18 from the
- - - - - - - KOV F I
I.61% 1314 §.034 4,111 4,3 23 18.0%




Tabile—5—-5_.2.

Experimental Data for station point-

& of Shitalakhya river

January ‘96 near Demra Ferry Ghat at Dhaka.

Sample Location/Station

Date

Canductivity
{us)

Turdidity
{(FTH)

pH

155 785

58477
(ag/L )} (mg/L}} (mg/L)

Filg~s

(mgil}

Horizentally 5¢ from the

61. 01, 96

20,0

Aiver bank (Surface mater) 13,0 - -
Harizentally [5/ from the
Aiver bank {Surface mater) ¢l 01, 95 303.0 22, 7.2 13,0 152.0 - -
Horizomtally 15 from the
River bank (3.5 ft depth) 01, 91, %3 303,0 25,0 7.2%  15.0 152.0 - -
Horizantally 25 from the
River bant (3.5 ft depth) 01, 01, 78 304,40 25,0 F.2¥ 150 1820 ID.0 0.3BF
Sample Location/Statian #G5~ Y fred cr Fal fh HH b EGD i
{mg/l} § {ma/l} W {mgil} ﬁmyi} {mg/Lilimg/L) ) (agil}fingiiilina/ i liing/L}
:
Horizontally ¥ frap the
River hapk {Surface water! - - - - - - - 4.3 - 557
Horizontally 15 frem the :
River hani {Surface watsr} - - - - - - - i.3 - 13,35
Herizemtelly 15 fros the
Arver hant {3.3 ft depih) - - - - - - - £.6 7.5 i8.3
Horizantally 259 frap ihe
Aiver bant (3.3 #t Z.44] 087 2 (739 2,485 0% 4.4 2.5 I1B.E
=5

Ffor




Tabsie—5—-5. 3.

Experimental Data for station point- 5 of Shitalakhyva river for
February 96 near Demra Ferry Ghat at Dhaka.

!
Sample Location/Station Date Conductivity § Turdidity | P 755 TBS §f 50,73 FO,”
(s} (FTU} (g/L} (mg/L}f (mg/L}}l (mg/L)
1 1 t T
Horizentally & irom the
River bank (Surface water) 04, 02, %6  3%B.0 7.0 F.30 20,0 199.0 - -
Horizantally 13/ from the
River bané {Surface pater} G4, 02, 94 00,0 2.0 7.33 0.0 206.0 - -
Herizentally 15 from the
River bank (3.5 ft depth) 04, (2. 98 461.0 2.0 7.33 230 200.0 - -
Horizentaliy 257 from the
fiver bank (3.5 ft depthi 04, 09, 75 492,0 7.t 7.3 4.0 2008 110 0,579
Sample Location/5tatien K5~ £i- frrd  HLrT FeT Fb Mig* | DS p BOD y £Of
(rgil} 3 {mgil} § img/l} i{mgii} {ag/iilingii} | {mgfLifiag/iL){agf L} ag/L)
- - - - - - - 4.7 - 11.i4
- - - - - - - 4.5 - 1,37
- - - - - - - §,1 :.® 17.32
71,875 0.058 ° 0.083 0,830 - 3,724 4.¢ o I8
59




Tab ie—5—&. 1.

Experimental Data for station point- 6 of Shitalakhya river for
December "85 near Katchpur bridge at Dhaka
v . « . ‘_ " |
Sampie Location/Station Date Conductivity § Turdidity § P 135 TB5 § 50,73 PR,
{ps) (FT4) {mgil) | {mg/ L1 (mo/ L} (moiL)

Horizontally 5 from the River
bané {Surface water} 03, 12, 95 208.0 71.0 7.1 a0, 1036 - -
Harizontally 154 from the River
bank (Surface water) 03, 12. 95 215.¢ 72.0 7.1z 51,0 108B.¢ - -
Herizontally 15/ frem the River
bank {3.5 ft depth} 03, 12, 95 28,0 75.0 .06 3.0 1080 - -
Hariéantaiiy 297 from the River
bank {3.5 ft depth} (3. 12, 5§ 2i8.0 §3.0 F.i7 0 SRG 110.0 1i.60 2.168

Gample lgzationiStation s~ £i- Lrs £

{mgfLl} § imgil} Y i{mgil} {mgiL}

Horizantally 5 fraom the
fiver bani {Surface water) - - - - - - i3 -
Harizantally 15/ froa the
River bani {Surface waier) - - - - - - 3,8 - 74.24
River bank (3.5 ft depih) 4,438 ORIy 3.z 7.4

.




Table—5—6. 2.

Experimental PData for station point- 6 of Shitalakhya river for
January ‘95 near Katchpur bridge at Narayangong.

Saaple Location/Station Date Conductivity § Turgidity § P 188 TDS | 80,3 Pis~
(us} (FTU) (ag/L) { (mg/L)} (mg/L}{ (mo/L]

L4 1

Horizentally §¢ from the River

bant (Surface water) 61, 01, 98 320.0 59.0 7.22 48,0 156.0 - -
Horizantally 13 from the River '

bank {Surface water) 01. 01. %5 322.0 80.0 7.23 0 46.0 ls0.0 - -

Horizantally {3/ from the River

bank (3.5 ft depth) 61, 01. %4 JZ2.0 61.0 7.24 47,00 1810 - -
rorizantally 23/ from the River

6.2%1

~)
o
[
<h
-,
~J
=
[
Cr
£,
«
<>
fom
Cod
"
<

bank {35 ft depth) 01, 01, s 2.0 61,0

fy
.
. mendd 1o . 3 - ~ 5 n e 1 n i
Sample Location/Station M5 fres orT re’ Fb i P g B30 IE
: PR S PR T Y P i
{mgiL} {mg/L} Yiagfl} § {mg/iif{mg/L}  (mg/iling/ L} ina/ L}z
ey o - - -
Horizemially % frop the
: Fiver hanl iDoefars paipr - - - - - - - k4 - 28
. IVET bang {asurface water! . 8,50
i
eyt ies fe i
Harizontaily 1§ from the
H F P - b L T g p—_—1 < 7
: River hank [2uUFTale ¥aiBF} - - - - - - - Gsd -
i v
Hepizantally [5/ frmg *hz
Horizentally 15 from the
Aiver bané (3.5 71 depih} - - - - - - - 3.4 7.6
bimes wmnialle F5f Frms R
Horizonially I3 from the
. 3 i imme bl §E 3 4 Ffx¥-4 Lr I XV Y SO AES 1 Ay 1r d D75 I i1
f River bank {3.5 #¢ . P1EBE 2408 0, a%0 (.32 1.87% 0453 3.4 7.0




Tabile—5—-65.3.

Experimental Data for station point- 6 of Shitalakhya river for

February '96 near Katchpur bridge at Narayangong.

#Gs™

Sample Location/Station Date Canductivity § Turdidity § PH ) ) 904'4 P |
{ps) (FT4) (ng/L) | (ng/ L)} (mg/L)| (mg/LfE
Horizontally 5 froe the River
bank {Surface water) 04, 02, 98 401.0 13.0 .26 #H.0 0.0 - -
Hcrizantafiy 157 froe the River
bank (Surface mater} 04, 2. 96 402.0 210 7.27 29.0 201,06 - -
Herizantally 15/ from the River
bank (3.5 ft depth} 4. 02.’96 4120 25,0 7,28 380 9.0 - -
Harizontally 75 from the River ,
bank {3.5 ft depth) &4, 62, %8 34,0 5.0 P3¢ 38,0 7.0 in0 8,315
Sample Locatien/3tation

ey

s ammes i, 1L
nerizontally 13

ot wn
e




Experimental Data for station point-7 of Shitalakhya river for

Tabie—5—7_ 1.

December '95 near Adamji at Narayangonj

Sampie focation/Station Date Conductivity | Turdidity §| P¥ 1558 05 5‘84‘2‘ i
{us} (FT4) (mg/L) | {mg/L}} (mg/L )} (mgiL)
Horizentaily 5 frem the River
bant {Surface water) i2, 12, 95 243,0 23.0 7.14 13.0  115.0 - -
Herizontally 15/ from the River
bank {Surface water) 12, 12, 95 245.0 24.0 7.1 1.0 1140 - -
Herizantaily 15 from the River
bant (3.5 fi depth) 12, 12, 95 249.0 25.0 f.ié 5.0 1i6.0 - -
Horizontally 73/ from the River
bank {3.5 ft depth} 12, 12, %3 250.0 25,0 f.ré6 18,0 180 116 0,317
Sample Lacation/5tation fiGs~ £i- Eres  {&rT Fe? ] AHa” | DO | BGD § o0D
{og/L) N (agfL} § {mgiLl} Wimg/L} || {ng/Lifingfi} || {ng/L}ing/L ) ing/ L} iag/i)
Harfza'nta};‘}' 5 from the
River bank {Surface water} - - - - - - - i.7 - 5. 67
Harizentally 1% from the
Atver benk {Surface water] - - - - - - - i - io.13
Norizontally 15 froap the
fiver bank {3.5 7% depih} - - - - - - - - B 50 S 8 -
Aorizentally Z5¢ from the
River bank [3.5 #1 depth} ii,8%5  1.7E® {0,037 0,078 1.%03  0.404 2.7 R0 1382

|




e L3

Experimental Data for station point-7 of Shitalakhya river for

Taibxile—5—§F . 2 .

January 96 near Adamji at Narayangonj.

Saaple LocationfStation Bate Conductivity § Turdidity § PH 738 DS § 50,73 PO,
{ps} (FT8) {mg/L) { (mg/L}} (ag/L}] (mg/L}
T 1
Horizemtally 3 from the River
bank (Surface water) 1a, 01, %a 373.0 12,0 .81 1.0 1870 - -
Horizontally 15/ from the River
bank (Surface mater) Ia. 01, 98 J73.6 12.0 ;.80 1Z,0 187.0 - -
Horizentally 157 from the River
bank (3.5 ft depth) I, 01, %8 375.0 14.0 7.82 16,0 IB7.0 0 - -
Harizontally 23/ from the River
bank {3.5 ¥t depth} ié. 01, %a Ji7.0 14.0 7.8¢ 20,0 IBR.O Z.& G.4HT
Saaple Location/Station 8z £i- Orrs {Er? re’ P RHa™ § X gon o LGP
fmgfi) W (moil} W} (mo/l) Bimgill W {mg/liYisg/l} Y (ag/Liying/Ll{ng/L) jing/L]
Horizontally 3 from the
- - - - - - - §.z - 12,87
- - - - - - - i3 - 1T 44
T oot A ridd
- - - - - - - i.1 L% 18.44
!
3.F85 1,043 8,122 0 7127 1.48% 4.1 2.8 7.3

is
iy
g



Experimental Data for station

Taizle—5—¢F.3.

February ‘96 near Adamji at Narayangonj.

polint-7 of Shitalakhya river For

Sampie Lacation/Station

Turdidity

(FTH)

155
(mg/L)

s S04 Pha
{mg/ L) (mg/L}| [mg/L}

Herizontaily 5/ from the River

bank {Surface water)

Horizontally 15/ from the River

bant {Surfzace water)

Horizantally 15 from the Aiver

bank 3.5 ft depth}

Horizantally 297 from the River

bank (3.5 £t depth)

15.0

10,0

in.{

194,06 - -
193.0 - -
76 - -

1890 14,0 0,502

Sample Lacatien/Station

Conductivity
(ps)
J90.0
394.0
398.0
§02.8

£rtd fofT

{egil} WimgiL}

{mgiL}

D¢ { BGR | COB
{ng/Lllf{mg/ L} h{m

2

Wy
R
~—
—

Horizentzily 3¢ from the
Aiver bani {Surface water}

Horizentally 1§/ froa the

S

fiver bank {Surface water}

Bimeianninilu P56 fenm ihe
dorizeniaily 1§ from the

49 -
5.2 - 1.3
se o1 om e
L Jed el Ldedd
5.3 3.3




Table—5S—53 .1 _

Experimental Data for station point-8 of Buriganga river for
December "85 near Hazaribug at Dhaka
Sample Location/Station Date Conductivity § Terdidity § P¥ 155 TS § 50473 Ple-
{ us ) {FIG ) {mg/L}} {mg/ L3} (mg/L}}} [(mg/L)}
1 1 L L
Horizontaily 5/ from the River
bank (Surface water) 27, 12, 95 J363.0 39.¢° 7.2 3.6 IBZ.0 - -
Horizontally 15 from the River
bank (Surface mwater} 27, 12, 95 Jal.0 3%.0 7.27  §2.0 1B3.0 - -
Horizontally 15 from the River
bark 3.5 ft depth) 7. 12. 93 382.0 45.0 .24 4.0 184.0 .0 -
Horizantally 25 from the River
bank (3.5 7t depth) 2. 12, 85 Jaé.0 43,0 7.28 454 IB9.0 2160 0,533 .
‘I{
i
Sampie Location/Staticn KGs™ £i- Lrd  dLrT Fet? Pb Bt B | BGD
{mg/L} § (mg/L} Y {mgil} §ingii} Y {mpii}lingiL} Y ing/L}\{ng/Lifiag/L}}ing/L] s
§
Horizontally 5 from the
Aiver bané {Surface water} - - - - - - - i.6 -
Horizontaliy 13 from the
River bank (Surface water) - - - - - - - 4.7 - .55
- - - - - - - a7 % 8.7

s
L.g

=




FTabrzlie—5H—-58.2.

Experimental Data for station point-8 of Buriganga river Ffor
January ‘96 near Hazaribug at Dhaks.

Sample Location/Station Date Conductivity || Turdidity §| P¥ [EE] TS | 80473 PO,
{ ps ) { FT4 } (g/ L) (mg/ L)} (ng/L)}| (ng/L)

Horizentally 5 from the River
bant {Surface water) 28, 01. éé 43,0 15.¢ 7.40  14.0 2.0 - -
Horizontally 157 from the River

bank {Surface water} 8, 01, 9% 47.¢ 18.0 7.40 140 2230 - -

Horizentally 15/ from the River

bank (3.5 it depth) 28, 41, 9% 447.¢ 16.0 7.40 18.0 231,60 23.0 -
Horizontally 25/ fram the River ’ : M
; s 3 f i ] /: A- 7 - a2 5 7T A - A - ‘-
bank (3.5 ft depth) 8. 01, 9 49,0 7.0 745 9.6 7360 230 0.725 !
i
Sampie Location/Station KG5~ £i Lros dorm 1 Fe7 Fb Big” ¢ DO | BOP | COb il

ag/lilfing/i}

B2
B~}
o
—
—
E]
=
F—
e
)
£
~
—

{agiL} Y {mo/L} ¥ img/i) fag/L} i {mg/Lilingii

- & 2 TPt < L 1 eIy 1Y
A1VET bani {Surface sater} - - - - - - - dael - 820
7 e s 4 ik
Horizantzily 157 from the
Givnr hamy §Gurferms P - - - - - - 0% -
AIVEF Dand {DUFTACE Matle - O
UVmo e mmagadi., & . i1
; #gFizantaiiy 137 from the
i
i - -
: - - - - - - - 5.3 L
i
E
¢
:
f)
H T o % ToL s onnd ffTS A iTn PR 2 R W, 1o £ =z 5T in O
i J. i85 2.7% 4.01 Vovse Ui 1.76F 0 G.FG] dead  fa.0 o84
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Table—5—85.3.

Experimental Data Ffor station point-8 of Burigangas river Ffor
February, 96 near Hazaribug at Dhaka.

Sample location/Station Date fonductivity § Turdidity j P* | T35 75 || 56473 P,
{ps ) { FTi ) (/LI (mg/ L1} (mg/ L} (mgil)

T L

Horizontally 5/ from the River

bank - (Surface water) 12, 02, 98 600.0 .0 FAL is0 30400 - -
Horizontally 15 frae the River

bank (Surface water) - 12, 02, 96 607. ¢ 25,0 F.45 3.0 306,00 - -
Horizantaily 15/ from the River |

bank {3.5 ft depth)} 12, 02, 9a a08.0 26,0 7.46 250 3680 - -

Horizontally 25/ froa the fiver ’ "
g
bank (3.5 7t depth) 12, 62. %6 add. 0 26,6 A8 I 3.0 37052 LR L3

¥
Dmmni OO ¥ . F R S 7 - Il . S - ) T A ~rn Aan N
sampie lacation/Siatisn By £1 firrs £r? Fa? Fb HH4 # Hiil £Gh -
Fn FI} $ 3 £ i : s il s P hd
jag/l} W fmgil) | imgii} Wiegil) Y fagil} {mg/iiNimg/Lihina/ L ingil)} L
- - - g i - < = -
- - - - - - - .7 -
_ - - - - - - 5 4 -
- - - - - - - 3.5 3.4




Table—-5—9. 1.

Experimental Data for station point-9 of Buriganga river Ffor
December "95 near Hazaribug at Dhaka.

Sampie Location/Station Dite . Conductivity § Turdidity § P¥ [EE] D5 § 50473 PO,
{ms) (FTi}) {mg/LJ (g/L} (ng/L)} (mg/L)

Horizentally & from the River

bank {(Surface nater) 2. 12, 95 2.95 1480.0 7.

—~4
LX)
s,
]
(&
.
=
[
M
B2
ke

]

1

Horizontally 15 from the River

bank (Surface uater} 7, 12, 95 2.% 142.0

- inw s 3 as
F:73 2.4 14: 0 - -
5 y 2 I
Horizontally 15/ from the River
e ;T E a2 L 2 & oong TAT .oy 2T i AD - -
sank {3.% ft depth) 27, 12, 9% 2,54 182.0 38 10 148
. o3, mEs oo 83
Horizentaily 23/ from the River
LorT s g o 717 os 7 45 (54 g T on zz ,
wahi (3.3 7t depth) £i, Bi. T3 Jeld ENIURY feBE 108 iV
i
iz ™
5 k.
x EX
; ‘o
8
4
!
NG5~ £l e £r? Fe? fb NHg B Bgh il
i s . ; ISUTEN Y PP RN DT P
tag/i} § {eg/l; % {sg/l} Wiegil} § (mg/LMiime/i} § {agit Hifmoil) img/iilingil} b,
E i E 2 3 4 i
s
T 5/ frsn b4
norizonizily & from the
- L.t ST S okl i Ly S P
AIVET Dank [Surface water} - - - - - - - dedd - FERPAY
Harizantally 15 frog the
. Sione . rfirg wmioe ;3 - 700 E7
: River band {Surface waier} - - - - - - - i.3 £50.ad
H fimedamed 3 57 fomm 2
i ngrizentelly 137 fram the
: - - - - ~ - - iz
i
g
! T AL 1 i 7 105 £
: R W) G.aot 1.4 gy
i




Table—5—8. 2.

1

Experimental Data Ffor station point—g of Buriganga river for

January,96 near Hazaribug at Dhakas.

Sample LocationfStatien Date Conductivity | Turdidity § PM 7585 705 } 50,74 FG.-
‘ ‘ {ms} | (FTU) (ag/LJ} (/i) (mg/LY} img/L}

t L

Horizontally 5 from the River
bank {Surface water) 28, 01. % 3.13 141.¢ 7.72 1340 1.560 - -
Horizontally 15 fram the River
bank {Surface water) 28, 0. %6 S 3.l6 147.0 7.73  136.0  L.5TD - -

Horizemtally 15/ from the River

bank (3.5 ft depth) 28. 01, %6 3.4 15%.0 7.78° 150.0 1.380 - -
Horizentally 23/ from the River
bané {3.5 1t depth] 3B, 0i. %8 3.77 1404 7.0 IR0 1,620 25G.0 21.435 "
. i
lg
Sample LocationiStaiion W5 £i- A [ Fe? Fh fiHa* RijY N
{egil} W fmgil) Y {mgil) WYiegii} || {mg/i}ying/L} Y {ag/liji {mgil} 0
it
Horizontally 3/ fram the '
Arver bamk {Surfate mater] - - - - - - - Lo - IR
Horizgntally [¥ from the
River hani {Burface water) - - - - - - - 1.3 -
Horizentally 157 from the
Biver bani {3.5 fi depth) - - - - - - - iz
i

i

S0




Experimental Data

Tabile—5-3_3F._

for station point-8
February ‘96 near Hazaribug at Dhaka.

of Buriganga river Ffor

Sample Locatian/Station

Date

Conductivity || Turdigity | P

, :
155 D8 |t 56473 Pde-

{ns) {FTt) (eg/LN (g/L}] (mg/L}{ (mg/L}
Horizantally 5) from the River
bank {Surface water) 12, 02, 96 3.15 i5%.0 7.97  150,0 1.58 - -
Horizontally 13 froe the River
bank (Surface mater) 12, 2. 96 3.17 180.0 B.00 153.0 i.a0 - -
Horizantally 157 from the River ' .
bank {3.5 ft depth) 12, 02, 98 3.20 162.& B.03 157.0 1.1 - -
Horizonizlly 257 from the River
bank {3.5 ft depth) 12, 02, 98 J.20 189.4 §.04 182,0 1.a3 359.9G 74.37
Sample location/Station G5~ £i- Lr*s  {or7 Fe? P RHq* || BG f BOD § COP :
g/L) W {ea/i} Y (mg/Ll) Wag/ld Y {mg/L)li{mgil} | (agél) {roil} {mgiL} {mgil} i

Horizontaily 15/ from the
Aiver bank (Surface water}
Harizontally i5/ from the

b iT L 3 donihi
1% i TD gepth)

dim i gt .. G £ F
Aorizontally 757 from the

L Tt L ST e L

ek

e G R YO

AT TL

0
bd

t 5 oo oo
- ded - .!-JZY.-E\Q

150 px
- dra - 13583

- i ik
L8 L0

o3 of 4 7

§7.80 1.2




Table—5—310. 1.

Experimental Data for station point-10 of Buriganga river for
December "85 near Pagla bazar at Narayangonj

}
Sample LacationfStation Date Conductivity | Turdidity § F4 755 TDS || 50473 PEs)
: {ps} (FTU} {mofL} § (mp/ L} (mg/ LK} (mg/L}

Horizontally ¥ from the

River bank {5urfate water) 12, 12, 95 J48.0 15.0 676 130 1440 - -

Horizantally 15/ from the . ' '
River bank (Surface water) 12, 12. 95 j48.0 I5.0 6.78 13,0 1846 - -

Horizentaily 15/ from the

fiiver bant (3.5 ft depth} 12. 12, 95 349.0 i7.0 4.81 17,0 185.0 - -

Horizentally 25/ irom the

River bank {3.5 ft depth} i3, 12, 95 3820 7.4 .00 f7.¢ 0 168.0 0 15.00 0,497
uﬂ
Saspie Lacation/Station #5- o1- frre Fe? Fb i
{mg/i} W {=g/l} § {pgil} {ag/ijY{ngiL) 1

- - - - - - - , 33,34
.

-

- - - - - - - 2.3
- - -— - - - i = = G 1%
- i.f i3.0 24,45

i
~Fxn
=




by le—5H—FiF_. =2

Experimental Data for station'point—la of Buriganga river Ffor
January ‘96 near Pagla bazar at Narayangonj.

Sample Lacatian/Statiaon Date 4 Conductivity § Turdidity | P# 758 Th5 || 530,73 PO.
{us) (FTif) {mg/L} i (mg/L )}l (mgiL}} (mg/L)

Horirontally 5/ from the

River bani (Surface waler) 16, ¢1, %6 . 506.0 24,0 7.60°  I7.0 25%.0 - -
Harizantaii? 1§ from the

River bank (Surface materj 14, 01, 96 508.0 C25.0 - 7.6% 18.6  253.0 - -
Horizontally 15/ from the

River bant (3.5 ft depth} 16. 01, 95 510.0 5.0 .63 2.0 2550 - -

Horizantally 25/ froa the

a5 {7 E £3 PR A T Eq oA F- = 47 234 557 £2 A I & X
Arver bank (3.5 Tt depth{ ls, 4. 95 S13.0 25.8 i-63 2.0 25300 i6.0 1,322
'
— e N - - At - - ne
HIEN £l grte W0r7 re? Fb BH,* B BOE LG
fame i ] fem i P T Fem il fo il i = F Foo - Fomdi Y
{pgiL) img/L} gﬁ.’g‘;‘:’_,’ {mgil} [mgiL} {mpll} g;‘ﬂg;".) imi_.r:l_} Hug.i_) {EBgiLy
T o in o7
- - - - - - - 2.8 - 38.%7
- T N B 0
- - - - - - Lad EL N Jo.od
1,519 15,583 f.057 - 881 4.73¢ 2.4 5.0 5985

= 4
L i 1
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Table—-5—-10.3.

Experimental Data for station point-10 of Burigangs river for

February ‘96 near Pagla bazsar at Narayangonj.

Sample Lacation/Station

Date

Conductivity
(ps)

Turdidity
(FT4}

pr

755
{ag/L)

—
105 594-Jl PO

Horizantally & from the
fiver bank (Surface mater)
Horizentally 15 from the
River bank {Surface water)

Horizantally 15/ fram the

07. 02, %

07, 02, 94

574,40

3716

19.0

7.13

13.0

1.0

{ag/L}) (mg/L}((mgiL)

84,0 - -

me.0 - -

River bank (3.5 ft depih) 07, 0Z, 94 369.0 20.0 7.1% 7.0 2839 - -
Horizomtally 25 frogp the
River bank {3.5 ft depih) 07. G2, 34 579.0 2.8 718 IR0 2BEG 8.0
Sample Lacation/Station K35~ Ll fr*s  HCr7 FeT &h RHg" g | BOD L3
’ img/L} N fmgii} Y (/L) limgfl) {mg/LiliingiL} || {ag/ii%ing/L] img/ijniagiL)
- - - - - - - ,’i: -
- - - - - - - 1.3 -
- = - - - - - 1.6 370 ¥5.98
7,739 i 045 - J.PBF 5.3A3 4.4

®
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Figure:-5.2, Plot for DO/BOD/COD vs. Sampling'Duration of Balu

river Data (Station Point-2).
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Figure:-5.9, Plot for DO/BOD/COD vs. Sampling Duration of
Buriganga river Data at Eagla_(Station Point-9).
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5. D =cmiss=sioriss

‘From the snalysis of the ssmples it wss shown that the waters were becoming

polluted because of industrial snd domestic pollutsnts. Most of the industries
had no effluent treatment plant. Therefﬁre,' their wastes were dischardged to
the rivers in untreated form. Different water quality parsmeters were
investigated from September 895 to February '96.

Station point - 1 was selected for Turag river, it was shown from the Table-i.l.l

. to  Table-5.1.3 and froe Table-B-1.1 to Table-B-1.3, in sppendix, that the pH level varied

from 6.57 to 7.45 which were within the desirable ranges of drinking, fishing,
ihdustrial, irrigation and livestock water. The variation of turbidity were
from 117 to 131 FTU, which exceeded the standard ranges of drinking and
industrial water. The conducfivity varied from 117 +to 486 us, which were
within the standsrd values of fishing and irrigstion water. The TDS varied
from 56 to 245 mé/L, which were within the standard values of drinking,
industrial, irrigstion, and livestock ﬁater. The values of TDS were increased
due to decrease in water level of the #iver. The variatioﬁ ﬁf.TSS was from 19
to 80 mg /L., which exceeded the drinking water standard and sometimes the
fishing wster standsrd, but within the industrial water standard. Suifate

varied from 5 to 21 mg/L, thst was within the desired levels of drinking and

irrigatidn water. Phosphate varied from 0.052 to 0.645 mg/L, which wers within

the standard values of drinking, fishing, snd irrigation water. Chloride

varied from 3.057 to 4.553 mg/L, that was w@thiﬁ the desired levels of

drinking, fishing, industrial and irrigation weter. The values of nitrate

varied from 1.588 +to 12.16 wmg/L, which_ were within the desired levels of

drinking snd livestock water upto Jsrusry “96. but from Februsry = 98 it

exceeded the drinking water standard. The varistion of chromium was Ffrom O.005

L=




to 0.073 mg/L, which were within desired standard  of drinking snd fishing

water upto December 85, but after that it exceeded the standard levels of

drinking and fishing water. The values of iron was from 0.379 to 0.464 mg/L,
which were within the standard values of drinking and industrial water. Lead

varied from 1.447 to 9.605 mg/L, which exceeded the standard levélé of

-drinking, fishing, industrial, irrigation, and livestock water. Ammonium ion o

varied from 0.248 to 3.825 mg/L, which exceed the drinking and fishing water
standard, but within the irrigation water standard upto January” 96.

Dissolved oxygen (DO) of the_water was from 4.0 to 6.5 mg/L; which were within
the - standard levels for drinking, fishing, industrial, irrigation and
livestock water. BOD varied from 1.6 to 4.7 wg/L, which were beyond the
drinking water standard, but within the fishing, industrizl snd irrigation

water st Ja°d COD varied from 2.46 to 22.27 mg/L, which exceeded the

drinking arid industrial water standard. The differences in the values of BOD -

and COD indicated the presence of non—biodPgradablp organlc matier. Thv

comparlson for DO, BOD and FOD with time are presented in Figure- 5 1 by bar

g‘raph
Three staticn points (station point-2, 3, ard 8) were selected for the Balu
river water guality analysls Table-5.2.1 to . Table-5.2.3, Table-5.3.1 to

- Tabl 3 3 and Tsble-5.6.1 to Table-5.5. 3, and Table-B-Z.1 to Table-B-2.3,
Table-B-3.1 to TableQB—B.S and Table-B-6.1 to Table-B-6.3 1in appendix, showed
that the pH rle§e1 varied frém 6.68 to 7.80 which were within the desirable
ranges of driﬁking, fishing, industfial, irrigation andilivestook.wwater. The

variation of turbidity were from 7 to 140 FTU, which exceeded the standard

ranges of drinking water snd sometims industrial water. The ronduct1v1t" :

varied from B2.10 to 523 us=, which were within the standard values of fishing




and irrigation water. The values of TS5 varied from 11.0 to 85 mg/L, WhiCh
exceeded the drinking water standard and sometimes the fishing water standard,
but within the industrisl water levels. The TDS varied from 38.80 to 261.0
mg/L, which were within the standard values of drinking, industrial,
irrigstion and 1livestock water. The values of. TDS were increased due to
decrease in water level of the river. Sulfate vasried from 5 to 18 mg/L, that
was within the desired levels of drinkiﬁg aﬁd irrigation water. Phosphate
varied from 0.026 to 1.375 mg/L, which were within the standard values of
drinking, fishing énd irrigation water. Chloride varied from 1.801 to 5.531
"mg/L, that were within the desired levels of drinking, fishing, indﬁstrial and
irrigation water. The values of nitrate varied from 0.878 to 9.825 mg/L, which
were within the desired levels of drinking and livestock water standard. The
varistion of chromium was from 0.003 to 0.082 mg/L, which were within desired
standard of drinking and fishing water, but within the industfial water
levels. The values of iron was from 0.238 to 0.862 mg/L, which were within the
standard values for drinking water, but sdmetimés beyond the industrial water
standard. Lead; varied from 1.364 to 2.323 mg/L, which exceeded the standard
levels of drinking, fishing, industrial, ifrigation: and livestock wgter.
Ammoﬁium ion varied from 0.266 to £6.435 mg/L, which exceed the drinking, and
Afishing water stahdard but sometimes beyond the irrigation water standard.
Dissolved oxygen (DO) of the water was‘ffom 4.0;tb 7.2_mg/L,-which were within

the standard 1evels= for drinking, fishing, indusfiial, irrigstion  and

livestock water. BROD varied from 1.0 to 4.7 mg/L, which were beyond the

drinking water ‘stsndard, but within the fishing, industrial and irrigation

water standard. COD varied from 2.4 to 23.83 mg/L, which exceeded the drinking

and incdustrisl water standsrd for most of the times. The differences in the -

=¥
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values of BOD and COD  indicsted that. the presence of non-bicdegradable
~organic matter. The comparison for DO, BOD and COD with tise are presented in Figure-3.2,
&3 and 5.6 by bar graph.

Three station points (station point-4, 5, and 9) were selected for the
Buriganga river water quality analysis. Table-~ 5.4.1 to Table- 5.4.3, Table-
5.5.1 to Table-5.5.3 and Tsble-5.9.1 to Table-5.9.3 and Table-B-4.1 to Table-
B-4.3, Table-B-5.1 to Table-B-5.3 and Table-B-9.1 to Table-B-8.3 in
appendix, showed that the pH level varied from 6.78 to 8.04 which were within
the desirable ranges of drinking, fishing, industrial, irrigation and
livestock water. The wvariation of turbiditylwrﬁ from 13 to 189 FTU, which exceeded

the standard ranges of drinking water, and for most of the time the industrisl
water standard. The conductivity varied from 120,30 to 3200 us, which were
beyonid the standard values of fishing and irrigation water for most of the
times. The‘ values of TS5 varied from 13;0 to 162 mg/L, which exceeded the
drinking and fishing water standard, and sometimes the industrial kater

levels. The TDS varied from '80,20 to 1630.0 mg/L, which were beyond the
standard values of drinking, and sometimes the industrial water but within the
irrigation and livestock wafer. The values of TDS wére increased due to
decrease in water level of the iivef. Sulfate varied from iO‘U to 359.80 mgfL;
that'waé within the desifed 1eveis bf drinking and irrigation water. Phosphate
?afied from 0.0563 to 24.37 ng/L, which were within the standsrd values df
drinking, fishing =nd irrigstion waﬁer for station point-4, snd 9, bﬁt for
staticn point;ﬁ, the values egceeded the standsird levels of drinking, fishing
and irrigation water for most of the times. Chloride varied from 2.1?0 to
- 307.75 mg/L, which were within the desired levels of drinking,.fishing,

~ industrisl snd irrigstion water. The values of nitrate vsried from 0.794 to

10O
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10.292 mg/L, which were within the desired levels of drinking and
livestock water standard. The variation of chromium was from
0.0185 to 0.836 mg/L, which wére beyond standard for drinking and
fishing water for most of the time, but sometimes within the
industrial water levels. The values of iron was from 0.103 to
2.660 mg/L, which were within the desired standard for drinking
and industrial at station point-4, but for station point-5, it
exceede the desired drinking and industrial water standard. Lesad
Qaried from 1.598 to 17.215 mg/L, which exceeded the standard
levels of drinking, fishing, industrial, irrigation and livestock
water. Ammonium ion varied from 0.462 to 89.85 mg/L, which exceed
the drinking, fishiné and irrigation water standard. Dissolved
oxygen (DO) of the water was from 4.3 to 5.8 mé/L, for station
point—4) and 1.5 to 4.6 mg/L for - station point-8 which were
Within the standard levels for drinkiné, fishiné, industrial,
irrigation and livestock water, but for station point-5, the DO
Was almoét nil, which indicated septic water. BOD varied from 1.5
to 34.0 mg/L, for station point-4, 2.5 to 37.0 ma/L for station
point-9, aﬁd. 144 to 300 mg/L for station point-5, which
indicated that Waters. were be&ond ~the drinking fishing,
industrisl and irfigatiqn water levels for mést of the t-imés= COD
varied from 5.20 fﬁ 107.08 mg/L, for stétion poinf—4, g.28 to

94.94 mg/L for station point-9. and 151.84 to 649.32 mg/L for

in

station point-5, which exceeded the drinking and industrial water
standard, for most of the times. The differences in the values of

BOD and COD indicated that'the presence of non-biodegradable

10




organic mstter. The comparison for DO, BOD and COD with time are
presented in Figure-5.4, 5.5, and>5.9 by bar graph.

Three station points (station point-7, 8, and 10) weré =selected
for the Shitalakhya river water quality analysis. Table-5.7.1 to
Table-5.7.3, Table-5.8.1 to Table-5.8.3 and Table-5.10.1 to
Table-5.10.3 and Table-B~7.1 to Table-B-7.3, Table-B-8.1 to
Table-B-8.3 and Table—B;lﬂ.l to Table-B-10.3 in appendix, showed
that. the pH level varied from 6.70 to 7.81 which were within the
desirable ranges of drinking, fishing, industrial, irrigation snd
livestock water. The wvariation of turbidity were from 7 to 86
FTU, which Sometimes exceeded the standard ranges of drinking and
industrial water. The conductivity varied from 86.30 to 434 us,
which were withiﬁ the standard values of fishing and irrigation
” water. The values of TSS4 varied from 10.0 to 72 mg/L,v which
vexceeded the drinking water standard and sometimes the fisghing

Water standard, but within the industrial water levels. The TDS

varied from 50.80 to 217.0 wmg/L, which were within the standard.

values of drinking, induastrial, irrigation and live=stock water.
The values of TDS were increased due to decrease in water level

of the river. Sulfate varied from 5 to 15 mg/L, which were within

the degired levels of drinking and irrigstion water. Phosphate

varizsd from .D.OSS to 0.528 mg/L, which were within the standard
values of drinking. fishing and irrigation water. Chloride varied
from 1.214 to 6.643 mg/L; that were within the desired levels of
drinking, fishing, industrial and irrigation water. The values of

nitrate varied from 3.619 to 133.275 mg/L, which exceeded the

I3z

1



desired levels of drinking water for most of the times,  but
within the livestock wster standard. The variation of chromium
was from 0.010 to 0.096 mg/L, which were within desired standard
for industriallwatér but sometimes exceeded the drinking, and
fishing water standard. The vélues of ifon was from 0.098 to
0.436 mg/L, which were within the standard values for drinking

and the industrial water. Lead varied from 1.030 to 3.827 mg/L,

which exceeded 'the standard 1levels of drinking, fishing,

industrial, irrigstion and livestock water. Ammonium ion varied
from 0.319 to 3.525 mg/L, which exceed the drinking, fishing
water standard and $ometimes the irrigation water standard.
Dissolved oxygen (DOj of - the water was from 2.8 to 5.3 mg/L,
which were Within the standard levels for drinking, .fishing,
industrial, irrigation and livestock water, but sometimes it went
beolw the standard levels of different r:ter.ﬁha“aeteﬁiéiims, BOD

varied frowm 1.0 +to 36.0 mgsl, which ware beyvond the drinking

- e JOU S U A - [N CRRE, DU, R

water “ithin the Tfishing, industrisl and
. - e e RS S - Ve e e w2 ; T R

irrvigation water @standard. COD varied  from 2.73 to o 91.25 wmg L.

which ezceedsd tThe drinking and indust#ial water standsrd, for

most  of the times. The diffevences in the valunes of BOD and
COn indicated that the presence of non-biocdegradable organic

o8

wnatter. The vslues of Bdb and COD at station point-8, exceeded
the standard levels of drinking, fishing and industrial water
standard for most of the times. The graph for DO, BOD and COD
with time are presented in Figure—5.7,_5.8 and 5.10 by bar graph.
BOD and COD values at the sampling stations have been illustrated
in Figure 5.11. Samples were taken 25 ft away from fhe river bank
snd at =z depth of 3.5 ft. The COD values were alwavs grester than

103




BOD values in every cases as depicted in Figure 5.11. At station
point-5 the BOD and COD were unusually greater than those at any
other station points. It may be happened that, the effluent that
discharged to river were not diluted properly by the riQer water
at that point. Station point 4, 8, and 89 showed the almost
similar values of BOD and COD. The BOD and COD values of station
point 1, 2, 3, B, and 7 were same. The values were less than
30 mg/L which indicate that river water at that locations is not
polluted. It showed from station point 4, 5, 8 and 9 that there
were some potential sources of pollutants.

Figure 5.12 showed the variation of COD at different distances
~and depth of sampling positions of the ststion point 1, &, 8 and 9.
The wvalues of COD st position 1 and 2, and 3.and 4 were almoét
same. But at stafion point-5 it showed that the values of COD at
sampling positions 3 and 4 differed very significantly. It can be
deduced from this figure that poilution, load in fiver water is

higher at a depth of 3.5 ft than the surface and from river barik.

From the analysis of the data it is showed that the concentration

of metslic ions inere&ses very rapidly at. winter season,
opeciaslly for the month of February’ >96 the concentration was
very high, The concentration of  lead ion _for all the rivers
exceeded the stands rl values for drinking, fishing, industri@l?
irrigation and livestock water. So the waters from_ different
rivers around Dhaka City can not be-used without treatment of
lead for any purpose. In Burigaﬁga river at Chandighat, there is
a2 waler fLreatment plant for Dhska City. The plant hss no
treatment Sy;tén for the removal of lead, tuérefore,~the nzers of

the water could be affected to =zerions illn e38 or death by




demsge, tsking wster with high concentration of lead (1.598 to 17.215 mg/ /L),

The concentration of chromium for all the rivers around Dhaka
City exceeded the drinking and fishing water standard, but at
Hazaribugh it also exceeded the industrial standard. If these
waters are taken without treatment or removal of chromium people

can be affected by cancer.

Therefore,' water availasble in the rivers around Dhaksa city'

provides a means for transportation, a source for domestic and
industrial water supplies and recharging of aquifers, a medium
for natural treatment of wastes and dilution of various non-degradable
pollutants. The sgelf-purification capacity of water bodies has
been misused and Qverloaded by indiscriminate discharge of
untreated or. partislly treated domestic and industrial wastes.
The river water available in monsoon 1is considered _enough to
dilute the polluting loads discharged in waters for natural
dedradation but in winter season, specially for the month of
Febrﬁary the dilution factor and the reoxyéenation

characteristics are reduced tremendously.




drinking wster level by 1.63 times

CHAPTER -G
CONCLUSTONS AND RECOMMENDATION

G.1. CONCLUSIONS

'Analysis of the data indicated that based on proximity to

industrial areas and dense population, Burigénga river 1is the
most polluted river. Pollution 1load is mainly‘from sewage and
human excreta. Industrial pollution load 1is much 1less in
quantity, but in localized areas concentration of different
constituents are alarmingly high. Localized polluted aress are
Turag river at Tongi, Buriganga river at Hazaribug and Pagla, and
Shitalakhya river at Demra snd Adamji.

In terms of water quality psrameters that have been considered in
thig study, the overall ambhient water guality in all the rivers
monitored is not good. The general charscteristics sare in the
following rsnges. pH- B.5 to 5.04; turbidity—12 to 189 FTU; total

dizsolved 'solid(TDS)—BSmgjL to 1.63g/L; conductivity-62us ‘to

-

3.27ms; total suspended 501ids(TSS)-12 to 162mg/L; sulfates-5 to

359ng/L; phosphates-0.03 to 24.37mg/L; nitrate=-0.978 to 14.50

ng/L; chlerides-2.3681 %o 307.75mg/L; chromium-0.003 to 0.836mz/L;

Ciron-0.335 to 2.66mg/L; lesd-1.364 to 17.215mg/L; ammonium—O.Zéa

to ©9.85mg/L; Dissolved Oxysgen-1.0 to 6.5mg/L; ROD-0.9 to
300mg/L; and COD-1.5 to 649.32mg/L.
The TD3 values varied over a wide range with high values obtained

in Burigangs st Hazaribugh (=tation point-9) which exceedad the

=
[a'™}

or the month of Februsryv 96,
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For

the month of Februsry' 96 the valnes of different constitient

exceeded the drinking wster level. The level of incresse are as

follows: totsl chromium 1.48 times, lead 19.21 times, ammonium

7.85 times, BOD 21 times and COD 5.56 times in Tursg river (SP-13,

total chromium 1.24 times, lead 3.88 times, ammonium 14.75 times,

BOD 23.5 times and COD 5.95 times in Balu river (SP-3) at Tongi

near Moinerteak; total chromium 1.28 times, lead 7.45 times,

ammonium 7.05 times, BOD 15 times and COD 5.19 times in

Shitalakhya river near Demra bazar (SP—5} at Dkaka; s&and totsl

chromium 16.70 times, lead 34.43 times, ammonium 178.70 times,

BOD 1500 times and COD 182.686 times in Buriganga river nesr

Hazsribsgh (SP-9) st Dhaks.

Pollutionsl level was worst daring the month of February '96. By

comparing the results of previous work, it sppears thst pollution

1

evel has increased for all the points.

RECOMMEND AT T (N

2

)

In this study snalysis were carried ont in the laboratory with

s storsge time., npof analyzis (analvsis at the sampiing

N
s
El
o
"

Statiotsﬁ'iﬂ needed, sfter collecting the mamples for more
ace&rate result. This eaﬁ he performed by using portable -
instrument st the place of sampling.

Atomic absorption spectrophotometer may be used for more

precise result of anion, instesd of UV«rpectrop}j ometer.

Study may be casrried out in the complete dry season(Octobar to
April) in order to get the sctual pollution effe of the
river water. In this studv water gquality was investigsted from




-

Septeﬁber to February.
4. Analysis of the/water sasmples may be done during wet séason

for comparison of pollutional level of river water.
The investigation into the multinatural aspect of water gquality
around Dhaka City - is no doubt a painstaking Jjob. Sixth monthv
duration study 1is definitely insufficient to look into the-
physical and chemical characteristics of water. There are number
of sagents for contamination, the details of which can only be
detected through physical, chemical, and bacteriological tests
for individual elements including poisonous chemicals such as
cyanide, cadmium, barium, arsenic, chloroform extract, phenols
etc.;f and some disesse causing bsacteria, such as bacillus
streptococoiletc; Moré extensive study by taking more sampling
.point is élso required to know the actual characteristics of the.
water. |
Tests for residues of pesticides of heavy metaig are required to
ascertain fully the guality of ﬁater. Tests for _river water
}Should be complimentad by testing for heavy-metgls snd pesticide
reéidues in water and in the bottom 'Sediment, a8 many metals

absorb into particulate matter -‘and cannot be accurately detected

from water samples alone.

Above zll, For effective treatment of water it is necessar) to

N

1

detect all the pollutional constituents into water. As there 18 =
tendency of increase in the water pollution by wvarious human

sctivities, more elaborate study will be required from time to

time is recommended.
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o
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APPENDIX—A

CALTITBRATION DATA

Table—AT1 .

Data forlthe Cap calibration curve.

-722 o ."’L ) g[ E

10 g.013
20 0.031
30 0.041
50 0.078
100 g.132
200 g.266
300 g.3396

Table—AZ

Data for the calibration curve Qf PO4-53

FOa4—3 concentration ‘Absorbance
(mg L)
0.20 ' g.21
0.40 - 0.42
a.60 a.63
. 0. 80 a.84
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Table— A3

Data for the pH adjustment

Sample Sample H=2504 Hater Final Final
Concentration Volume Added Added Volume Concentration
Ci1(megsL?} (ml)} (ml) (ml) (ml) C (mgsL)

10 1 2 g7 100 0.1

20 1 2 ar 100 0.2

30 . 1 2 gz 160 0.3

40 1 2 a7z 100 0.4

50 1 2 gz 160 g.5

Table—Ad

Data for Cr calibration curve

- Concentration Absorbance

i of Cr Solution

¢ (meg/ L)

: - 0. 10 0.10

i 0.20 0.21
0.30 0.33
0.40 0. 44
0.50 - 0. 55
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CALIBRATION CURVE FOR PHOSPHATE DETERMINATION
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CALIBRATION CURVE FO.R Cr DETERMINATION
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Table—B—3.1-

Experimental Data for station point-3.

September ‘95 near Moinertaek at Tongi.

of

Balu river for
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- - - - - - - 4.3 - 47
- - - - - - - .5 h& - R
= ! - - - - - - - 4.8 e U144




Table—B—3.=-

Experimental Data for tation point-3 of Balu river for

5
October ‘95 near Moinerteak at Tongi

A ; . n1oL: r P A R oy is ToO ™Tne a6 .~ -
Saspie locaticn/Gtation . late Canductivity | Turdidity § &1 135 5 | 5603 ol
{ e } { FTt ) (mg/i) Vimgf LI} (ma/Li} (mgil
{ g& { riv ) (:pc.:_gl_)(\_u/_\_u
23 P -31.: £ '3 3 b=
crizontaily & from the
3 Lo ; an 5o T o £ bl { LT 22 T
fiver bank (Surface water} 22, 10, 95 ¥8.7 8.0 F.ll 5.0 44.3 - -
e b tt (£0 frnm dha
Harizentally 13 from the
e bent [CuFrFarE Wo 3 gs 57 9 T FIRE LT 14 7 - -
River bani (Surface water) 27,10, 35 1421 3.0 7.17 0 2800 44,7
. L as . N
Horizontally I3/ fram the
River bank {3.% ft cepthi 330 7,18 FH.0 81 2.0 (.03
i Herianntaily 794 fragm the
i AGFizonially iy trog Uhe
H
H s O i oA=rdh} bl Lo - o7 57 8 47 7 5N
i Fiver bani (3.5 Tt sepih) Fa NG Pedd A 4z 10,0
;
g
'
i
oty inposin o - . ~ - i e o . .
Serple Location/Statizn KS5 i Cres RorT : kS BSD ab

4 L
{mg/l} jlagil) {mg/ L) fiog/ L} {ao/LiYisail}

1 FEY
- - - - - - - 4,7 - §.24
- oL
- - - - - - - 4,3 - 5,95
T T 4 4
- - - - - - - {,3 1.7 1Z.1¢
Ly 1 T 7T
- - - - - - - 4,1 1.6 13,37

et e A e
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v?ﬁa&xﬁf&—iﬁ—%i,.ﬂ;

Experimental Data for station point-4, of Balu river for

September 95 near Demra bazar at Dhaka.

Sample Location/Station Bate  Lonductivity | Turdidity || P¥ 185 D5 | 3073 Pl
{us} {FT§} {mg/L} || {ag/L} fmglL}: {pail}

Horizantaily & from the
River bank (Surface water} 04, 0%, 35 1110 i8.¢ 6.68 1.0 54.4 - -

Horizontally 15/ fros the

A River bank {Surface water) (4, 0%, 75 1iZ,¢ i%.90 4.71 13,0 G4.8 - -
Horizontally 15/ from the
River bank (3.5 ft depth) ¢4, 09, 95 113.0 20,0 6,75 150 569  B.0 0028
; Horizontally 25/ from the
] fiver bank {3.5 ft depth) (4,09, 95 - 1178 KR é.76 16,0 &a.¥ B0 0877

35 -
J”:‘dg
fmpfl} b §

o
w2
il
1-1

*
o]
[

D gy
(=)
=]
B
[l
)

-
fomid ] famid ) Y N ; [R 1 /
{mpiL} yimgiil} {mgiciiingil; {marL} z:ﬂ@:f_} i

g ¢
- - - - - - i.4 1.0
. . : = £ -
: - - i, ¢ - - - - ] PG B.sd
:
1 -
-
» N —
. ; - o 7
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Tabzile—B—E . = -

Experimental Data for station point-4, of Balu river far
October 95 near Demra bazar at Dhaka

‘

‘ }
Sample Location/Station -Date Conductivity § Turdidity j P¥ 785 105 ‘ 54” i PGa~3
{ps) {FT4} (mg/L) | (mg/L} (mgiL}; (mg/L}

Horizontally 3 from the

fiver bank {Gurface mater] 16, 10, 93 118.1 7.0 4.89  11.0 8.5 - -

Harizantally 15 from the ‘ |

fiver bank {Surface water) 16, 10, 93 118.3 28.0 4,90 21.0 8.7 - -

Horizontally 15/ from the ‘

River bank (3.5 ft depth) 10. 10. 95 11%.1 2.0 6.92 26,0 5.9 .0 0,030

Horizontally 23 from the

fiver baat (3.5 ft gepth! ig, 10, 95 120,68 J2.6 6,93 4.0 551 9.0 0.0F
Sample Location/Station Biis™ £i- Lr*é gl re? Fy WH,* § DD || BOD § CCD

{mﬁi}i{mWL} ingiL} WingiL} § {mg/L}l(mg/L] {myi}{ﬁgijimy;}gmgi

I
]
o

)
r \\’1
i J




Tabie—B—d .3 -

Experimental Data Ffor station point-4, of Balu river for
November 95 near Demra bazar at Dhaka

." r
Sample Location/Station Date Conductivity §| Turdidity | P¥ 755 TS | 50477 PO,
(us) (FTU} {mg/L} | (mg/ L} (mg/L} (mgiL}

Horizantally 5/ from the )

River bank (Surface mater) 08. 11. %33 . 1354 32.0 8,90 23.0  75.4 - -
Horizontally 13/ from the

fliver bank {(Surface water} (8. 11, 95 155.9 34.0 46,92 25,0 77.7 - -

Horizontally 157 from the

River bank (3.5 it depth) 08, i1, 98 157.0 34.0 5,99 260 78.4 102 0.iH4
Horizantaily 254 from the
giver bani (3.5 ¥t depth] (8,11, 95 1577 5.0 7.0 MG 787 10,86 LI
Sasple Lacation/Station 805~ {1 Eres pir7 Fet. Pt NH, DG | BOD || £4D
{mgiL} § {mg/L} i {mg/i] Yimp/L {mg/L}l{masL) | (mg/L}fj{ng/LMing/L)}}i(ag/L}
- - - - - - - 4.1 SR 9
. - - - - - - 4.3 - 7.43
- - {000 - - - - i.5  1.% . 10.%0
- - - - - - 4.5 i.8




Tafbrile——5_ A.

Experimental Data for station point-35,
September '95 near Demra Ferry Ghat at Dhaka.

of Shitalakhya river

for

Date Conguctivity | Turdidity | P¥ | 785 || 105

Sample Location/Station
’ (ps} (FTH}

(mg/ L] (mg/ L3} (mg/ LI} (mg/L)

564~ Pda

Horizentaily & from the
£5.0 32.8

+

River bank {Surface waier} 44, 09, 95 5.0 51.0 7.03 - -
Horizontally 15 from the
fiver bank (Surface water} 04, (9. 35 'z 51,0 7.06 47.0 §2.7 - -
Horizontally 15/ from the |
River bank (3.5 ft depth} G4, 0%, 73 5.4 33,0 7.06 48,0 53.4 50 §,055
Harizantally 25 from the
River bank {3.5 f1 gepth} G4, 09, %5 78,1 .0 7.07 48,0 34.F 0 D {1,058
Sample iacation/Station KOs~ £i- frts Wor7 Fe’ Fh HH. § B0 f BOR § CGE
{mg/L} § {mgil] Y {mgiL} %{ﬁg:L; {mo/LiYimgii} Y {mg/i} {mgfL; {pgfLiliimgiL}
t
Horizanmtally 3 from the
Aiver bank {Surfare water} - - - - - - - .8 - 773
Horizontaily 154 from the
iver hant {Surface mater} - - - - - - - 3.7 -
Horizemtally 137 fros ehe.
- - - - - - 4.7 1.0 RH
fiver bank (3.3 71 dapin} - - & - - - - .7 i il.sd
125

b



TableB—5.2Z.

Experimental Data for station point- 5, of Shitalakhya
October 95 near Demra Ferry Ghat at Dhaka

river for

Sample Location/Station Date Conductivity | Turdidity §j PV 155 i TDs J| S0e P64;3
{ps} (FTd) (mg/L )Y (mg/L )} (mgi L} (mg/L]
? f T
Horizontaily 3¢ froe the
River bank {Surface water) 10, 10, 95 97.6 71.0 7,09 -40.0 8.8 - -
Horizontally 15 from the
River bank {(Surface mater) 1¢, 10, 95 97.7 72,0 7.25 41.0 48.8 - -
Horizontally 15/ froe the
River bank {3.5 ft depth) 10, 10. %3 78.0 g3.0 7.08 450 8.8 7.0 ¢.084
Horizentaily I5/ from the
River bank {3.5 ft gepth) 18, 10, 93 8.4 85,40 7.3 52,00 40 7 #.6a5
Sagple locationfStation 5" £i- gr+e  ALr7 Fe? Py NHet || D@ { BOR § CGD
img/L} Y irg/ii Y {sgil) ({mg/Ll fmgi L} {masl) {ng/L)Ying/L}|{ng/ L} }{ng/L}
Horizantally 3 from the
River bamk (Surface water} - - - - - - - i.4 - 4,70
Horizontally 157 from the
River bapi {Surface water! - - - - - - - 4,5 - 4.5
Harizontally 15 from the
fiver hand {3.5 ¥ depih} - - .007 - - - - 4,7 [,7  13.2
from the
5 ft depthi - - $,008 - - - - 4,7 1.7 iilZ
1iz=9




e

ol ie—EB—5. - :

Experimental Data For station point- & of Shitalakhya river for’

November'95 near Demra Ferry Ghat at Dhaka

Sample Location/Station Pate Conductivity | Turdidity | P¥ 155 05 § §6.7F Pl
{us) (FTU} (agf L) (ag/ L)}l (ag/ L}j} (aq/L)

Horizentaiiy & from the

River bank {Surface water] 08, 11, %5 158.3 9.0 7.1 21,0 79.1 - -
Horizantally 15/ froa the

§iver bank {Surface mater) 08, 11, %5 158.8 30.0 7.1 22,0 T79.3 - -

Horizontally 15¢ from the
3.0 7.9 2.6 803 8.0 (.125

fiver bank (3.5 ft depth) 08, i1, 95 160.6
Horizantally 257 from the
River bamk (3.5 ft depth) p8. 11, %3 164.8 3.6 7.2 234 B80.5 8.0 0,177
|
Sanpie ifocation/Station - K5~ £i- gres o Fe” P H, |l DG | BOD | EOD
{mgfl} Y (mo/l} §j [mgfL) gfmglL‘ {agfiifing/L} § (AO/L] ing/L}yima/L}li{mg/L}
:
Horizontaily 3 from the
fiver bani {Surface waisr) - - - - - - - 4.4 - &.44
Horizantally 137 from the
River bant {Surface water] - - - - - - - .2 - 7.18
Horizontally 137 from the |
giver bank {35 ¥t depih) . - - .03 - - - - 4.3 1.7 1384

Hem g gmmbr=i e 7 £ e m Ak
AGFiZERLAlIVY LY from the

PG AN - - s 470 0 - - - - 4.5 i.8
oing [ 4,5 i1.b




Tabble—B—6.1-

Experimental Data for station point- 6. of Shitalakhya river for
September "95 near Katchpur bridge at NarayangonJ.

Sample Location/Station Date Conductivity || Turdidity | P 155 TDE 4§ 50,73 Poa”
' ' {us) - (FT8) -~ Wimg/L) | (ag/L} (ag/ L}l (mg/L)

Horizontaily 5/ from the Aiver X ‘

bank (Surface water) G4, 09, 95 8a.3 59.0 6. 70 360 581.% - -
Horizontaily 15 from the River ) »

bant {Surface water] 04, 0%, 95 Ba.¥ A 670 370 5.0 - -
Horizantally 15/ from the River

bané {3.5 Tt depth) 04, 09, 85 87.5 81.0 a.78 4L

2
a
=)
wn
ra
.
L)
=~
.
<=
o
N
=
cr..
(=]

£

Horizontally 25/ from the River

bamé {3.5 ft depth) G4, (9. §5 8g. 1 §2.0 6,79 430 Fi.5 1.0 {059
Sample Location/Station Wiz~ £ gr+é  for? Fe? Ph NH,~ | D0 | BED § COD
(mgrl} W (mp/i} Y fmgil] Yeg/L) Y (mgil)jimgil] {ma/ L} Nirgi LYy {ngi L }Y{ng/L)
- - - - - - - 4.8 - 3.5
- - - - - - - 5.7 - §.00
- - {1,029 - - = - 3,5 IL.F




Taixle—B—5 . 2.
Experimental Data for station point- 6 of Shitalakhya river for
Qotober "85 near Katchpur bridge at Dhaka ' '

Sampfe Lacation/5tation Pate Conductivity §| Terdigity §j P¥ 7585 D5 5‘34‘4 2P ’
' {ps} [FTH} {mg/L} || (mg/ L)} (ag/ L) (ag/L)
: t 7
Horizontally § ffma the River
bank (5urface water) 16, 16, 93 166.7 -V 5.83 46,0 1.7 - -
Horizontally 15/ froa the River h
. bank {Surface water) 10, 10, 95 100.9 87.0 6.85 4.0 L% - -
Horizontally 15 from the River
bank {3.5 ft depth) . 10, 10, %35 102.8 76.0 6.86 47.0 3.5 B0 0.080
Harizéntaiiy 25 from the fiver
bang {3.5 71 depth) Ig. 16, %35 103.2 7é.8 5.89 470 84l R 0,083
Sampie location/§tation f.ﬁ'q" i ci- gres {7 Fe? P fb ket DG § BGD W £ED
{ag/l) § {mgfl} Y imgiL) YimgfL) Y (mgil)j{mg/i) {mgiLiY{ma/Lifi{ng/LiY{ag/L]
Harizentaily 5 from the
- - - = - = - 4:‘?’ - ’.-.lf‘.;'




Tsukr o5 . F -

Experimental Data for station point- 6, of Shitalakhya river for

November "85 near Katchpur bridge at Dhaka

Sample Location/5tatian bate Conductivity § Turdidity j| PV 785 b5 534'5 Fllq™3]
{ps} (FT#} {mg/L}) |l (mg/ L} (mg/ L} (ag/L}

Herizontaily 5 fros the Rivef

5ank {Surface water) | (8. 11. 95 170.8 3.6 495 3.0 B&L - -
Horizentally 15/ from the River

bank {Surface water) 08, 11, 95 171.0 32.0 8.95  23.0 B3 - . -

Horizontally 15/ from the River

bank {3.5 ft depth) 48, 11, 33 172.4 32.0 4,98  13.¢ 85.3 &b 0,112

Horizentally 25/ from the River

bank (3.3 ft depth) (8, 1I. 93 . 1737 33.0 6,98 7.0 854 100 0.101

Sampie Laocation/Station KOs g1 grre Jor? re? Pt NH,~§ DG ) BoD § OB

(mgii} W (mgfl) Y {mo/i) WimgiL) | {mg/i}li{ag/Li § (mg/L)}(mg/L) {mg/Lilimg/L}

Horirantally 5 from the

River bani fSurface water) - - - - - - - A - 14.85

Horizontally 1§ from the

River bank (Surface water] - - - - - ¥

Horizontaily 13 fraa the

Aiver bank {3.5 7t depth} - - ¢.054 - - - - 4.4 J.& 0 183

Horizamtaily 33/ irom the

River bank (3.3 7t gepiin} - - AT - - - - 4.7 3.7 i7.4:




Ty iex—iB—7F . L -

Experimental Data for station point- 7. of Shitalakhya River for

September ‘95 near Adamjii at Narayangoni.

1 4
Sapple Loratisn/Station Date Conductivity || Turdidity j P¥ 185 105 i SG.‘Zt <1
{ps) (FTUj {ag/L) J (mg/L)} (mg/ L)Yl {mgfL]
? t t
Horizontally 5/ from the River
bank (Surface mater)} 12, 0%, 35 112.9 3.0 7.14  39.0 0.6 - -
Hbrizontaliy 15¢ from the River _ |
tant {Surface sater} 12, 09, 95 113.3 32.0 7.18 40.0 96.% - -
Harizontally 15 from the River
bant {3.5 ft depth] 12, 0%. 95 113.5 4.0 LB 65.0 5.2 5.0 .08
Horizontally 25/ from the River
- bank (3.5 Ft depth) 17, 0%, %3 114.4 55,0 7.28 70 5.3 Al 0,091
Saaple {ocation/Gtation HGs™ £i- Lr™e Fe? Pb MHMH B0 f BGR O CGR
{mg/l} §j fmgil} || ima/L) imgiiilimg/L] Y (ag/L}Yi{ng/ L}}iag/Liling/L)
Harizontally § from the
River bank (Burface water) - - - - - - - 3.7 - 37
Harizontaily 13/ from the
Biver bani {Surface water - - - - - - - 4.1 - 4,95
Horizantally 154 from the
Fiver bant (3.5 71 depih - - G.014 - - - - .5 1.3 733
Horizonially 25 from the
River bank {3.5 i depih} - - g7 - - - - 4.4 1.3 5,47




Table-—-B—7F.2.

Experimental Data for station point- 7, of Shitalakhya river for

October "95 near Adamii at Narayangoni

Sample Lpcation/Station Date Conductivity j| Turdidity § PV 755 D5 | 56473 PG,
{us) {FTY) {mg/L} | (mg/L)f (mg/L}| (mg/L)
? } :
Horizentally 3¢ from the River ]
bant (Surface water) 15, 10, 35 106.2 8.0 8.78 2.0 53.1 - -
Harizontaily 15 from the River
bank (Surface water} 15, 10, %5 108.3 1.0 6.82 3.0 54.1 - -
Horirontzily 15 froe the River
bank {3.5 ft depth) 153, 16. %5 113.1 L0 8,73 330 56.4 4 0.128
Herizentaily 25¢ from the River ' N
bank {3.5 ft depth) i3, 10, 75 117.% 34,0 .00 3500 58,7 %€ 4.134
Gaapie Location/Station Ngs™ £i- Cres  Hor7 re’ fb FHa® |- DG § BGD J 8B
fmg/i} W (ag/l} Yy {ag/il) Wieg/L} § fag/Lijfag/L) W (ag/ L imo/Liliiag/L) {ngil}
Aoriraniaily 5 from the
Siver bank {Surface water) - Co- - - - - - 3.4 - 5,43
Horizantaliy 13 from the
fiver hant {Surface water] - - - - - - - iF - 6.3
Horizantally 137 fros the |
fiver bank (3.5 - - R - - - ~ ¥ L. F.18
dorizantally 257
Aiver hand - - 4,430 - - - - 7 Y % A
135




Tz leae—B—F . 3.

Experimental Data for station point- 7, of GShitalakhya river for

November 95 near Adamjii at Narayangonj

!
Sagple locatian/Station - Date Conguctivity | Turdidity j &4 55 705 5‘84‘4 PB4
(ps} (FTi} (mg/L) § (mg/L)t (mg/ L]} {mg/L})

Horizontaily 5 from the River

bank (Surface water) 19, 11, 95 170.3 §3.0 7.158 7.0 85,0 - -
Horizontally 15 from the River v

bank (Surface water) - 19, 11, 95 171.2 45.0 F.l6  19.0 BLT - -
Herizontally 15/ from the River

bank (3.5 ft gepth} 19, 11, 95 171.% 4.0 7.7 3.0 858 16.0 $.224
Horizontaily 25 from the River

bank (3.3 Tt depth) 19, 11, 95 72,4 §7.0 718 30.0 BS.Z 100 0.276

Sagple Laocatien/Station £i- Cr*d Hir7 FeT bl KHe* ff B3 || BED {03

{mo/L} W (i} Wimpil) Y (ag/Lilémail} N (ag/i}limal L} (ag/ L) ing/L}

Horizontally 57 from the

River bank {Surface waier) - - - - - - - 3.4 - 6.74

,‘,‘fr._a,-’ifar.-éaii}-' 1§ from the

fiver bank {Zurface water} Co- - - - - - - nE - B.42
. :

Horizentally 15/ from the

Aiver bank (3.3 ft deplhi - - G087 - - - - ¥ 1

Horizontaily 75 from the

Aiver bank {3.5 Tt depthn} - - - - - - 2T L7 LS




Table—B—8. 1-

Experimental Data for station point-8, of Buriganga river for

September 95 near Hazaribug at Dhaka.

Sample Location/Station Date Conductivity || Turdidity N 155 TD5 | 504" Pl
‘ . {us ) {FT¥ ) i (ag/ L} (mg/ L} (mg/ L)} (mg/L]

Horizontally ¥ from the River
bank {Surface water) 25, 09. %5 1323 70.0 7.03 710 635 - -
Horizentally 15¢ from the River

bank (Surface water] 25, 09. %5 132.5 71.0 7.04 TLO 6.6 ~ -
Horizontally 15 froe the River '

bané (3.5 ft depth) 25, 07, %3 133.2 730 7.06 74.0 62,7 1B.0  0.076

Horizontally 25¢ from the River

bant {3.5 ft depth) 25, 0%, %5 133.4 72.0 T.QZ 75.0 43,3 IB.0 0.0B4
Sample Locatien/Station 85" - Crre fCeT FeT 2] M.t L DGy BOE | ECD

{mgfl) § (mgsL} § imail} Yimgil} {wg/L)Yimg/L) | (mg/i}fi{mg/L] {mg/Lili{mg/L}

ﬁarizanéa?ly 5 from thé

Siver pank {Surface watier] - - - - - - - §,% - .5,26

Horizeniaily 157 froa the

Aiver bank {Surface water] - - - - = - - 43 - 7,83

Hs?izqntaiiy I3 from the

Biver bapk (3.7 Ff gepthl - - - RIRH - .- - - 3,85 .8 I2.38

Harizantally 23 from the

River bank {3.5 ft depth} . - - fogvs - - - - §,5 1.5 14.d1

137




Table—B—5.2.

Experimental Data Ffor statibn point-8 of Buriganga river for

October "95 near Hazaribdg at Dhaka

Sampie Location/Station Date Canguctivity § Turdidity j P¥ 55 TS | 50,73 PO,
{us ) | (FIH) | (mg/LJt (mg/L}Yl (ng/L}}t (mg/L}

1

Herizontally & from the River

- bank {Surface water} 30, 10, 95 184.3 46.0 7.06 47.0  B4.6 - -

Horizontally 157 from the River
bank (Burface water) 30, 10, 93 165.6 45,0 7.07 43.0 - BB - -

Horizantally 13/ from the River v
bank (3.5 ft depth} 30, 10. 95 165.9 520 707 5.0 85 18.0 0.093

Horizontaily 23 from the River

bank (3.5 ft depin} 30. 16, 35 i85.4 84,0 7,10 61,0 831 190 0.0%0
Sample LocationiStation KOs~ £l Cres  HEFT re” Fb AHa" 3 N Bop ¢ 0P

{mgili Y fmeiii b fag/l) Wimgil} Y fmaflifleo/l) Y {mg/Liling/L}}iing/ L Yiing/L!

Horizontaliv & from the

Gateem 3 L P, -d 5 [x)
River bané {Surfate szter) - .- - - - - - 4.4 - .50
Horizosptaily 1% frop the
&iver bané (Surface mwater} - -, - - - - - 4.3 - 2.5
i & kS
15 from the !
T L& 2 —- 1 a0z fa} s30T
I.% ft denih} - - - - - - i,5 1.8 17,38

iv 73 from the




Table—B—&8.35.

Experimental Data for station point-8, of Buriganga river for

November 95 near Hazaribug at Dhaka

Sample Location/3tation bate Conductivity § Turdidity § ¥ 155 785 | 504~ ’ Pee
(ps ) | [ FTH ) (mg/ L) (mg/ L)} (mg/L )Yl (mgiL)

Horizontally § from the River .
bant (Surface mater} 7. 1. 96 242,0 - 84.0 71 B0 1280 - -
Horizontally 15¢ from the River |

bank {Surface water) 27, 11, %5 244,90 B4.0 7.7 B0 12300 - -
Harizontally 157 from the River

bank (3.5 ft depth} 7. 11, %5 245.0 B8.0 7,120 3300 1220 2.0 0,104
Horizentaily 257 from the River

bank {3.3 ft depth} 7. 1.9 6.0 74,0 7.13 440 1220 2.0 G.1H4

gree florm Y FeT P

: s = -
- - - - - - - 3,7 - 118

R Al edt

4 o7

- - - F.% - ii.484

- - i) b I~ 2 ED
d.Ue %o dadd PR

2L/ frn

$ha
iY Lo7 Tram Lhe

i34




Tabile—B—S_. 1.

Ekperiménta] Data for station point-§, of Buriganga river for

September, 95 near Hazaribug at Dhaka.

Turdidity

pH 185 5 984’2ﬂ Flam
é {mgil}

Sample Locatien/Station

Lonductivity

Date
{ps)

{(FTY)

{mg/L}j (eg/ L)} (mgfL)

-

Horizentaily 57 from the River

bank (Surface maler;
Horizontally 157 from the River

5. 09, 95 120.3

2] 1207

1.0

§2.0 40.2 -

50.0 60.3 -

bank {Surface sater) ‘ 25, 09.
Herizontaily 15 froa the River
pank (3.3 7t depth} 75, 09, 95 121,06 4.0 7.2 49.0  40.4 220 0.95
Horizantally 25/ from the River
bank {3.5 7t #epih} 25, 09. 75 .8 45,0 7.23 534 664 I3.0 (055
Sampie lzcationiStation fGs frré gorT Fe b il e || sop | cop
' {mg/i} {mg/t} Ying/i) {mgiLiNima/L) Y (mg/liljimg/ L) {ng/L}Ying/L}
Ygrizantally 5 from the
River bank fSurface gaier} - - - - - - - 2.3 - 151.84
Hgrizantaliy [5 irom the
Fiver bani {Surface water! - - - - - - - 2.3 -
Rorizontallv 137 from ihe
Fiver hank (3.3 Tt depth} - - - = -~ - - i.5
- .7 13

Herizanially 25

- Heri

/ from the .

A <20




Tz Ie—B—S .2

Experimental Data for station peint-8, of Buriganga river for
October "95 near Hazaribug at Dhaka

Sampie locatian/Station Date Conductivity || Turdidity j F¥ 7588 DS § 58,73 Fds
{ps) {FTu} (sg/L}j| (mg/LJ}} (mg/ L} (mg/L)
Horizentally 5/ from the River
bank {Surface water) 30, 10, %5 860.0 144.0 740 175.0 215,06 - -
Horizontally 15 from the River
- bank (Surface water) 30. 10, 95 - B57.O 118.0 7.41 1B0.0  217.0 - -
Horizentally 15 from the River _
bank (3.5 ft depth} ' . 10, 95 843.0 178.9 7.43 187.0 220.0 55.0  0.158
Horizontaily 25/ fros the River '
bank {3.5 ft depth) 30, 10, 95 B&7.0 IZ8.0 7.4 182,00 7%5.0 S5T.0 0.159
Sample Location/Station WGy Ci= - i Crte L7 Fe™ Pb MH.* it DG | BGD | COB
' {mgfL} W fmg/L) i fmgil) Wimg/L} Y (mg/LiWimg/L) Y (mgfLifiimas L} )i{mgs L} li{ng/L)
Harizentaily 3 froe the.
River bank {Surface water} - - - - - - - 1.4 - 156,50
Herizentaily 15 from the | |
River bank (Surface water) - - - - - - - i.4 - 183,21
Horizonially 157 from the
Herizorntally 25 from the
Aiver band {3.5 % deplh} - - 4.104 - - - - .5 130 134.07




Tabie-B—-9.3.

Fxperimental Data for station point-9, of_Buriganga river for

November "95 near Hazaribug at Dhaka

Sample Location/Station Date Conductivity | Turdidity | P" 758 p TB5 § §0,72 PG
{ms) {FTH) {ag/ Ll (ag/L W (ng/L} (ag/L}

Horizontally 5/ from the River y
bank (Surface water} 7. 11, %5 1.34 157.0 7.38  1%30.6  470.0 - -
Harizontally 15/ fros the River

bank (Surface water) 27, 11, 95 1.35 158.0 7.e0 1910 4720 - -
Horizontaily 15/ from the River ' )
bank (3.5 ft depth} 7, 11, %5 1.36 159.0 7.61 174.6  4B8%.0 85.0  0.25% f

Horizontally 25/ froa the River

bank (3.5 ft depth) 27, 1. 35 1.3 800 7.6 195.0  5IB.0 R0.00 0350
Sampie Location/Station Rz~ £i- Cree  Jlr7 Fat Fh Wt | DG | BOR f 20D
{rg/L} Y {mg/L} Y {me/L} Y{ag/L} || (mg/lifjima/t} Y {mo/L}lifag/Lili{ng/L}li{ngil)

Horizontally 5 from the

fiver bank {Surface water} - - - - - - - 1.3 - i83.80
Harizanially 13/ frap the

{

fiver bani {Surface mater} = - - - - - - 1.3 - %7400
fisrizontally 15 from the

River bank {3.5 ft depth) - - G109 - - - - - i.i
Harizantally 25 froa the

fiver bamk {3.5 Tt depih) - - 8,177 - - - - i.i

d = =2




Table-B—10. 1.

Experimental Data for station point-10, of Buriganga river for

.September’95 near Pagla bazar at-Narayéngonj.

Sagpie Location/Station -l Date || Conductivity || Turdidity j P 785 D5 || S6.7F PO
{s) W (FTY) (eg/L) 1 (mg/L}} (mg/L Y} (mg/L)

Horizontally & from the

River bank {Surface water} 12, (9. %5 152.9 17.6 ~ 7.10 18,0 Té.3 - -
Horizentally 15¢ from the

River bank {Surface water} 12, 0%, 95 152.8 18,0 7 11 21,0 78.6 - -

Horizentally 15 from the

fiver bank (3.5 ft depth) 12, 09, %% 152.% a.e 7.1 4.0 78,6 10.0 0.17a
Harizdntally 25 from the
River bant {3.5 fi depth} iZ. 09, %3 153.1 8.0 7.17 0 430 747 0.0 0,182
Sample lpcationf/Station W65~ &1 Lrra HOFT Fe? F KH,* | BG | BGR || COP
fmafly N fmgfly W {mg/l) Wmo/L} | {mg/L}jiag/ii | {mo/L)Yimo/Li}ima/L]ing/L}
Hoerizontaily 3 from the
. g P - - - - - 3.79
fiver bank {Surface water} - - - 4.1 9.77
Herizantally 13° from the
- - - - - - - 4.1 - 638
- - 4,637 - - - - 4.8 2.8 i4.40
- - - - - - 4,5 2.4 iLd

13




Teabkrs Jep—B— 105 2.

Experimental Data for station point-10, of Buriganga river for

OJctober "85 neér Pagla baéar at Narayangonj

Sample Location/Station Date. Conductivity || Turdidity || PY Tas 3 ! 50,73 Py
~ {ys} {FTH} - | (eg/L} {{mg/L}} (g/ L} (mg/L}
Horizentzlly 5 from the
River hank [Surface water} i3, 10, 93 13%.1 17.0 7.12 12,0 47.5 - -
Horizontally 15/ fros -the
River bank {Surface waterj Ci5, 10,35 135.3 8.0 7.12 12,0 477 - -
Horizontaily 15/ from the
River bank {3.5 ft depth) 15, 10. 95 135.4 22,0 7.13 170 47.8 .0 G183
Horizentally 25/ from the
River bank {3.5 fi depth) 15, 10, 95 135.8 2.0 7,20 18,0 7L MG D.188
Sampie LocationfStation ﬁé;‘ £i- gree o7 Fe? fb - NHe* it DO i BOR | L6

ing/is | (nafi) || impst) Yima/L) Y imgrLdfj(mgsLy || (mgZL)llimgl L} (ng/Lik(ng/L)

Horizantally 3 from the

R L b Fyyedam - o1 - - o - - - a T 28
fiver hani {Surface maler! ) - §.3 - 2,48
_ - ST — - - - 3 4 = T iA

(LR IAT 4.4 3.7 LA

f NTT g 7 TG io T

- - [LPy AN ] - - - - d.4 da4 ig-ad

14
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Table—B—10.3.

Experimental Data for station point-10, of Buriganga river for

November ‘95 near Pagla bazar at Narayangonj

1

Sample Lacation/Station Date Conductivity || Turdidity § £ 188 s | §8¢73) PG4
{us} {FTH} {mg/L] [} (ngi L}l (ng/ L)} (ng/L)
Horizontally & from the
River bant [Surface water} 19. 11, 95 217.0 30.0 7.01 21,0  108.0 - -
Horizentally 5 frop the ,
River bank [Surface waler} 19, 11, %5 217.0 32.0 7.03 2.0 108.0 - -
Horizantally 13 from the
River bank (3.5 ft depth) 19, 11. %5 218.¢0 3.0 §.99 25,0 1110 140 0.203
Horizontally 23/ from the
River bank (3.5 ft depth] 1%, 11, 95 2350.0 §0.0 705 2600 121,00 13,00 0,207
Sample Location/Station K5~ i- grrs  jiLr7 Fe’ Ph NH,~ | DO BBR | CO2
(el W imp/L} §f {mgii] YimasLl) Y {mg/iif{agiL] (sgiL}li(mg/Liing/ L1 {Rg/L}
- - - - - - - 1B - I7.3E
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- APPERNRDIX -C

EH?T?C:FEE)EHHCIFCH&EEFEﬂf

Cblorimetric and spectrophotometfic “ methods are the most
fréquently used and :important methods of qu&ptitative snalysis.

They are bsased on the sbsorption of visible 1light or other
radient energy by s solution. The amount of radient energy

sbsorbed is depended .the amount of material present in the
solution. By messuring the sbsorption of light or other radient

energy it is possible to determine quantitativelf the amount of
absorbing substance present.[183

Ususlly these methods are used to determine quantitatively small
amounts of = substance. Methods bssed on the. absorption of 1light

are well suited to the determination of sampie constituents from
traces up to amounts of one or two percent, but they szre not ss

frequently déed for -the analysis of larger quantities of
subéfance‘ﬁlslv'

Spectrophotometric_methodé are not liﬁited to the use of visible
1ight'buf include thoée that lemploy fadiént energyl in other
portions of the electromsgnetic ' spectram, such as. the UV or
infrafed. colorimetri is & fsirly gerieral term that is frequently
used to.include spectrophotometrio.procédures éarried oﬁt“with
visible light.C18]

There are two major ways of anslyzing spectrdphotométrioally. One
is to makeVuse of thev natural color of sn ion or compound. The
other is to make use of the ultraviolet znd infrsred rédiation
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for the spectrophotometric determinstion of ‘substances
(especially organic substsnces) that sre not visibly colored (and
therefore do not appreciably absorb visible light) but dovabsorb
strongly iﬁ the UV or infrared spectral regions. Ions or
molecules that have little or no natural color can be determined
spectrophotometrically after resction with.a suitable reagent

that converts them to a highly colored product.tiBl

QUANTITATIVE CALCULATIONS BY BEER'S LAW[17]

The fundamentsl law on which spectrophotometric methods are bsased
on the Bouguer-Beer or Beer-Lambert law, which is often referred
to simply as Beer ' 's law. Consider the sbsorption of monochromatic

light as in the following figure:

Pa _ P

C

T~
{—

b

' Fig: Absorption of'light

Incident light of‘radient energy. Po passes through a solution of
an absorbing species at concentrafion c and path length b arnd the
vemergent light hss radisnt energy P. Thié radient energy 1s ﬁhe
QUantity‘ measnured by spectrophotometric detectors. Bouguer in
1729 and Lambert in 1760 recognized thsat when.light is absorbed,'
the energy of the transmitted 1light decreases exponentially,

which can be written as:

T = P/Po. = 10-kb
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where k is constant snd T is called the transmittance, - the

fraction of 1light transmitted. This can be put in logarithmic

terms:
log T = log P/Po = -kb

In 1852, Beer and Bernard each stated that s similar law holds

for the dependence of T on the concentration:
T = log P/Pa =10-k'e,

where k< is & new constant, or

log T = log P/Pa = -k-c.

Combining these two laws, we have "Beer’'s" law, which describes

the‘dependence of T on both the path lenéth and concentration,
T = P/Pg = 10-abc,

Qhere a 1s a combihed constant of k and k7 and
log T = log P/Po = -abc.

It is more convenient to omit the negative sign on the right-hand

side of the~eQuation’andvto define a new term, sbsorbance:
A= - log T = log 1/T = log Pa/P = abec,

~where A is the absorbance. This is the form of Beer’'s law.
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