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This study is underLaken as one of lhe research projects 

approved and financed by the Bangladesh Public Administration 

Training Centre (DPATC). It aLLempts to identify the impacts of 

industrial pollution of Ba11gladesh with particular reference to 

the Tannery Industries at HazariGagl1, Dhaka. BPATC has, 1 n the 

mean-while undertaken a number of research projects i11 order to 

develop its training material and inputs on various important 

issues. But none of the studies have so far been completed on the 

present topic. As the magnitude of the problems of poverty and 

environmental deterioratior1 increases in Bangladesh day by day, 

which has not only drawn the attention of policy planners, 

decision makers administrators and researchers of the country but 

also equally drawn the attention Lo Lhe trainers of BPATC as a 

potential training inputs in its training programme. 

Given this sutuation, the peesent study attempts to 1denl1fy 

the industrial pollution and present the clear options and 

recommendations for lhe mitigation of environmental impacts for 

sustainable development that can be used as training materials at 

the BPATC. 
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ChapLer-I 

Industrial Pollution of Bangladesh ; A case ~~udy of Tannery 
Industries at Hazaribagh, Dhaka. 

Introduction; 

The stale of lhe country's enYironment cannot Le isolated 

• from the state of its economy. Sustainable development can only 

be achieved by managing economic systems in a 11ay that maintatns 

or improves lhe resource and environmental base. Given current 

levels of environmental degradation and economic confusion, this 

is no easy lash:. The plauning and implementation of development 

initiatives will have lo change significantly, the global 

economiy Hill have to be fundamentally reBtructured, and 

international cooperation ,~ill have Lo take a quantum leap 

forHard Unless the desire lo ensure a sustainable future 

becomes a central theme of national governments, the continuing 

deterioration of the economy's naLural support systems will 

enventually overwhelm efforts to improve the human condition. 

2. In the past, development policies tended to be viewed as 

those that promoted gro,~th in human aetivity, while environmental 

policies were seen as those thaL tried to restrict it. But in 

recent years, the idea of "environment as constraint" has given 

way to an acceptance of the environment as partner . Development 

policy-makers increasingly recognize that failing to take the 

costs of environmental damage into account Hill pro,e to be 

inefficient and often ineffectual in raising incomes and will- 

being. While there is strong agreementat at the co11ceptual level on 
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in Bangladesh to-day is indeed ins1gnifica11t. This can be easily 

explained by the fact that industrial pollution has not assumed 

alarming dimensions due to the slow pace of industrial growth and 

the very limited sphere of industrial dynamics. Yet the stale of 

the environment 1s rapidly deteriorating, specially in the urban 

and industrial areas. 

6. For a d e ve Lo p i ng c o un Lr y like Ba ng La.d e s h , the conservation 

of the environment 1s of paramount importance, considering the 

fact that population ..tnd urbanization are record1ng concomitant 

rapid growth. People in large numbers are migrating from rural 

areas to the cities and urba11 locations, consequently increasing 

the pressure on land housing, education, sanitation and other 

infra-structural and social overhead. Manifold increase in urban 

population in Bang]adesh has necessitated planned growth of 

cities with special regard Lo environmental consideration. 

7. Dhaka city and its adjacent river Buriganga"s water is being 

contaminated by differer1l ways. The principal polluting agent of 

this city and the r i v e r- w a t.e r- is industrial units wh i c h h a v e 

been established on the rJver bank of Lhe city. The Hazaribagh 

Tanneries of Dhaka happen to be a serious threat lo the health of 

residents of the entire area arid to lhe aquatic organisms in the 

river Buriganga. EnYironmental experts considered that if this 

state of condition is allowed continue, 

gradualy be unfit for residential use. 

this region Fould 
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disasters and increased awa r e ne s a at home and abroad has s l ow Lv 

convinced the government to be pro-active in protecting local 

and global environment and naLural resources. This led to the 

formation of a separate Ministry for Environment and Forest in 

1989 and declaration of 1990 as Lhe Year of Environment and Lhe 

decade of the n1neties Lo be the Decade of Environments. To 

strengthen the environmental conservation commitments, recently 

launched Fourth Five Year Plan (1990-95) has articulated the 

Government's environmental objectives. ]n the recently held 

United Nations Conference on Environment and De v e Lo pm e n t. 

(UNCED), in Rio de Janeiro, Barazil. Bangladesh delegates, boLh 

from the government and NGO's presented a country report and 

their version of action plan. Since the Rio Summit, both the 

government and nongovernment sectors have initiated some 

noticeable activities in support of environmental protection and 

sustainable resource management. 

10, In line wiLh preservation of global genetic diversity and 

environmental pr0Lect1on, Bangladesh is a signatory of serveral 

... 
important international agreements. Bangladesh has also signed 

the Montreal ProLocol for the preservation of ozone layer. 

Choloro-Fluoro-Carbons (CFC) emission is limited largely due to 

the low level of industrial development and carbon monoxide 

, , 
.Leve.Ls in the largest city and has been found below the alert 

level established for many cities in the industrialized 

countries. 



the Jamuna Bridge Authority of Bangladesh. 

13. No process exists w1th1n the government to identify a 

project's need for an env1ro11me11tal impact assessment at or 

before the in1l1al feas1b1l1ty study stage. No institution has 

been established to determine the seope of analysis that projecls 

might require, carry our inlegrated analysis, or co-ordinate 

cross-sectoral reviews routinely among the agencies 1 n oerore neh' 

projects , . . 
aec1s1ons are The rich but fragile natural 

resource base of Bangladesh, over time, 1 nas 8uffered from 

unsustainable and uncoordinated development acLivities, much of 

which has , ' , resu1teu 1n massive resource depletion and 

degradation. 

14. Given this situation, Environmental protection and awareness 

issues must be integrated 1n the planning and , . . uec1s1on making 

process of the public and the p r-Lv a t.e sec-Lor. Therefore, 

development and promulgation of effective policy and regulations 

focusing on conservation 1·esource renewal and pollution control 

and their strict adherence and enforcement is Lhe key to lhe .. 
prospect of sustainable development in Bangladesh. This can be 

done properly when concern authority will have comprehensive 

information with them on the exisLing industrial as well as other 

pollution sener10 of the country. 

15. Methodology of the SLudy. 

The prevention of environmental deterioration as well as 

human condition 1n a given region, caused by the unplanned 
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associated with renvironmentaj pollution have been requested to 

express their views about pollution. In addition, informal interviews 

have been taken from the ,~orkers, local people and residents of 

Hazaribagh area. 

18. Sampling and its size; 

Department of Environment (DOE) currently estimates that 

Tannery Industries of large, medium and small si~e are located al 

the Hazaribagh. Stratified random sampling has been used in the 

present study ,.. '' rrorn i:.ne maJor three categories of industries 

mentioned above. Out of Lltese caLegories, an allempt has made in 

such a way to ensure the equal size of the representative 

character of each category. This has helped lo figure-out real 

situation of the study area and also ensure 

extent of damage as well. 

19. Plan of Presentation; 

The entire report has been divided into 5 chapters. 

Chapter-I deals wilh the background of the study, obJectives, 

scope, mothodology and limitation of the study. Chapter-II 

highlight the conceptual issues of environmental planning and 

management developed by the United Nations Environmental 

Programme (UNEP) and Uniled Nationas Centre for Human Sittlements 

(Habitat) in 1987. Chapter-III deals with the exisLing 

environmental co11dition of Bangladesh with special reference to 

adverse effect of industrial plants. Chaptee-IV an attempi. has 

, 
oeen made to examine adverse impact of Tennery Industries at 



Chapter-II 

Conceplual Framework of Environmental Planrting and Managemenl 
(EPM) for industrial pollution 

Introduction 

Over the past few decades, concepts relating L () 

environmental planning and management have developed considerably 

Ln i t i a I , emphesis was on the understanding the main Ln t.r-ac t.r o n 

between . numan set L] ements and Lhe natural e n v i r o nme n i, . 

Subsequently economic plannir1g has been inlegraLed environmenLal 

issues which has been termed by World Development Report in 1992 

as withouL adequate environmental protection, economic 

development will be undermined, and without development o n Lv 

environmental protection would farl" As these concerns are n ow 

being pursued by the environmnetal scientists throughout world, 

theoretical information became much more relevant and 

w i despered than array of en v 1 r o nme n La I planning approaches 

available to solve the specific problems. In recent years Lhe 

above idea has been m~tur1ng to an understanding that sustainable 

.. urban as well as rural development 1s depender1t upon sustainable 

use of environmental resources on the une hand and upon 

minimization of vulnerabillly of human settlernenls 
4 

hazards on the other . 

-Lo national 

" £. • Conceptual ideas developed so far on the environmental 

planning and management issues mainly emphasised on the approaches 

and procedures rather parLicular model for solutions. They 

offered theoretical guidelines for institutionalizing 
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loop to inu1caLe the cyclical pr'Ol'8SS that charac~Ler1ses a full -- ------ ----------------- -- -- - 

fud&ed e nv 1 ronmen La J p La nn 1ng and ma n a g e m e n L rout 1 ne. Tash 1 a n d 

deal with prepar<1Lory needed for 

env1ronmentaJ planning ancl management (EPH) activity sLarled. 

The p r i n c i ple e l eme n Ls of the EPM efforls are r e p r e s eu i.ed by i.h e 

tasks 3,4 and 5. Task 6 r e f e rs to a ruo n i I o r r n g and evaluation 

process a i me d a i. i m p r o v i n a and e x p La.d Ing EPi·i i ncnnen La} Lv as 

expertence 1S ga1ned. Ag a 111 a f e e d ba.c k loop 1s s h o wn Lo 

symbolize t.h i s p r-o c e s s , 

Process of En v i r-o nme n La I P'l arm i ng ManagemenL(EPM) 

The ull1maLe aim of EHi J s Lu sLregLhen Lhe ov~ra}l 

management procesE of a g1ven metropolitan ciLy. It 

accompol1shes Lhls by 

i ) 1denLify1ng study d e v el OJ)IIH! I\ t o ppo r t uu i Lr e s arid 

cons i r a r n t s t uh e r e n t .i n e11,, 1 ronmenlal resources and hazards. 

11..) p r o v r d r n g e n v r r o nm e n l a l Lx ba s e d inputs i n i o meLropol1-Lan 

p Larin r n g ma n a g em e n L policy ma k i n a . 

11 l ) v i e l d i n g c r t t.r c a l 111for'maL1on for deLerm1ning t.Jte b e s L 

measures for implPme11t1ng pol1c1es and 

p r o v idi ng '::l oasis f'or coord1nal1ng public and private 

interest involved 111 various aspects of pollui.1on 

managemenL. 

In order lo achieve Lhese goals of study area, ss e v=ra I 

specif1c f e a L u re s a r e 

essenL1al for 11ndPr'Lak1ng c o m p r e h e n a 1 v e study o n 
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b) l'iechanisms fur r e s o Lv i n g d r v e rg e n t. i n Le r-e s t. and mandaLes 

among meLropol1Lan a g e n r 1 PS HllQ j u r i s d r c Lr o n s , s o LhaL 

e n v 1 ronmen i. al p o I r c i e-. and 1mplPmenLaL1un oi related 

d e ve Lo pme n t. p r o a r-amnu-s o a n !)P C'.OO['Clll!Hi P<I, 

C) A con-Lineous process of p o I i c v ana l v s i s and r e f t n etn e n L Lhal 

an t i c i pa t.e s 

d e v e l o pm e n L 

LhP 1 n i,e r ar- L 1 'lllS meLropo11ia11 

a c t t vii, i PS and. e n x 1 r o nm e n Lai s v s t.e ms , arm lyses 

past po]icy, d1c1s1u11s, J"P\' 1 f:!h1 and e\'a]u3tes poltcy 

1mplementat1on 111Pas11rP'~,, and Pl'P v o n ts po L LC)" form oe1ng 

piecemeal and implic1i.l~ L h r o u g h p r o j e c L a c t.a v i Ly. 

Having e a La b Li s h e d the a b o v e o o n c e p i. a n d general o r r e n l.a Lr o n 

for e n v r ro nme n i.n l. p1an111.11g a1Hi m:u1agemcnL and h.- v r n g d e f i n e d i L·, 

specific purposes for· an~ pa r i. i c u l a r rue Lr-o p o l r t.a n area, ) i.. LS 

me a s s a r v Lo f o r mu l a l.e a11 a p p r o p r i n l r- c o n c e p I ua I f r anie oo r k f o r i.hP 

present s tu d y . F 1 g u re-· B j ~. au ct Li:, em p L Lo f o rm u l : 1 L e: -Li 1 e o r e L 1 r· ,tJ 

concept p r e x e u t 

has been ca r r 1 PU o u L. 
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Chaple 1·- I I I 

Environmental Condjtion of Bangladesh 

Introduction: 

a 
l • Industrial pollution is one of Lhe mosl serious 

environmental problem. It occurs when industrial waste, Lo x 1 c .. 
chemicals and me La Ls etc are con i.a m i n a Led by wa t.e r , air and so 1 l. 

' 2. As mentioned earlier ihat the slate of -Lhe environment lll 

Bangladesh 1s noL worse as compared Lu the developed and 

industrialised countries of Lhe World,and the magnitude of 

pollution in Bangladesh -Lo-day is indeed insign1ficanL. The 

industrial polluloin has not assumed alarming dimensions due to 

the slow space of industrial growth and the very limited sphere 

of industrial dynamics. BuL the condition of the environment is 

rapidly diteriorating specially in Lhe urban areas as a resu]t of 

unplanned growth of industrial units. Environmental experts 

estimate that the extent of pollution so far happened in 

Bangladesh; industry alone has contributed more than 50 percent 

of the damage. The continuous decline in the slate of environment 

can also be attribated to the explos1ve groivth of population, 

rapid urbanization and other socio-economic and geo-physical 

factors. 

3. Bangladesh now conLains ~bouL 30,000 industrial units of 

which about 24,000 are small and cottage industries. Prior to 

independence most industrial acLivi-Lies were production of jute, 
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m r l Ls v I Bb S 1989). A map of Bangladesh shown here r n d i o a Lt n g 

t.h e ma j o r .i n d u s Lr i u I l o oa Li o n , 

'I h i s section aLLempLs Lo i chm t, j f y UH~ l)nvtronmenLal 

c o nd i.Lt o n s of Bangladesh w i i.h special reference t.o i.h e 

ad v e r s e o I'f'e r t.s of incl.usLrial. plant. 

5. A survey h'H8 conduc led by Lhe Depar Lm e n i of Environment 

(DOE) r n 1988 Lo i nd e n Li fy Lh e n umb e r s of major po Ll.u Li n g units r n 

4 
Bangladesh. This survey d o c La r-e d 878 po Ll u Li n g I ndus t r r e s and 

strongly recommended Lo 1nsLall LreaLmenL plants or adopt 

measures for po l Lu t i o n control over a period of n e x L Lh r e e years. 

The f o Ll ow i ng numbers and Lyrws of units 111Pre i d en t r f i ed .- 

Tab]e-1.1 
----------------------------------------------------------------- 

Name of Un1t Numbe r 

------------------------------------------------------------------ 
1. Texliles 298 

n 
,) . 

Tanneries 

Pharmaceutical & Chemicals 

176 2 . 

166 

4 . Jute ' 1 I I 
J HUUST,rJ es 92 

5. Iron and Steel mills 57 

6 • Ru b b e r & PlaR L t o Goods 

I• Pesticides & Ln s e c Lo o 1 des 23 

8 . Suger Mills 16 

9' Distilleries 3 

1 1 . 

Cement FaeLories 

Fertilizers Plants 

3 10. 

5 

12. Papet' & Pulp Industries G 
----------------------------------------------------------- 

878 



G. De par Lm e n L reCP!l1:JY e ._, L 1 ma i f:' s ih a r. 

o p e r-a Li o n s h a s, risen Lo U\'C'l' i 20(', r·uh1c g:_~] 1 o n s , Hewe,. e r DOE has 

noL had c a pa b r I 1 L.v Lo ctC('Ulllli fol' the acLua} q ua I 1 Li e s () [ 

s pe ci f r o con t am i nan Ls p r-orl uc.r-d by i.h e s c .i nt i u s L1·1cs, e x c e p t lll 

c :=t s e o f f e"' l a r g e u n 1 i_ s u f \: 1 1 i 1 l' :t J c o 11 c t: l'l l • 

I• IL may be me11L1o!lf-}d ih::ii, r. Lt h fe1, P',cPpL1011s a l nio s t, 

1nd11sLrJPh arc n o i. t'(Jltlf)pf•d 11Lil p o l Lu t Lo n l'<)J!L10] "·'''-.L"llli->, 1:.111., 

une t.a n n e r v k n ow u i~Cf1ur·tii l fl i rl':' 

effecL1ve manner. 0 f L he I' 1 ,. P urea p I all ts l I, 0 are 

P q u l pp e d W I L h a m O 11 la S i_ l' 1 J) p .l !lg U ll l i ·~ • ~u, 11 e O f i ft re> p u l l ' 'J 11 d p:.1J)Pl' 

1111 lJ s have mean for 1 ::ts Lt> 1·:1 i ~.;1 1 r e a i rno n L f 'lC' 1 1 1 L 1 es , 

one, i.h e k a r n a ph u l :-- mill n u i.r-a l 1 f"T £) <"' ' ,, l LS eff] IIF'nts onci R] '.,O 

1ec•_)vers pulp from au jn-p]:1rii si1r•cun pr101· 10 d1_:sch:n5e. All rhr, 

d1:5char·~Lng uulus1 r·J~-\i 1<1st~J i-·aLer· O\er 300 u1 tot:-tl, 

Lile Dhaha Ill U l l 1 r_· l p:-d J l ,\ mean<-, pr0,· 1 d 1 n;i. 

8 • R1:, g,_t rd i ng al r 8lll1S8l"11'-,, le Ji h P ', c' f:' p t I () tl 0 i' JH)Lll!L!Ofl 

recluci., 1 ons -fr:~ed 1'3.ll<JS 

and boJ let' and furnac~e, and_ Ll1'J'-:i~J r·equiced f'u1· p1oducL I'PCO\ '-=r>, 

there are no 1nstaJled CfJl1ll'tl]S, () f . ' tne 1udusLr1es 

contr1but1ng amoun L of' air '~llllhSJ OllS ar·e S LIil p] ;-' i_,c_10 

preventive 1.,0 bu equ 1 ppeu , .. 1 U1 a i 1· em1s~1cyns conLroJ 

1,iLhouL s1gn1f1t'ai pr·ocr~·,,s mr)d1f1,·aLLc11 1nc'lud1ng l:-11·1:,p numbr~e ,_,[ 

1.Jr1r·h lu J y 11 s a II d s om f:' o f L h e s L e e ] J' (:' p 1 · u c e s ':l 1 ll g and r·p-rcilJ 1ng 

units. 
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Chittagong. AnJ' individual inhaling the emitted fumes r s prone 

to suffer from respiratory and Jung infections. A large number of 

cases have been reported already by medical authorities in that 

region. The liquid discharge 1n to the Karnaphuli river has been 

found to contain specific pollutants as well. The investigation 

... by the parent corporation of the fertilizer complexes attributed 

the followjng causes of air polluLion from the TSP plant; 

ai Frequent power failure, 

b) Corrosion and 

c) The Sulphuric acid plant releasing unabsorbed acidic gases 
during start up operations. 

The TSP management took steps in this direction and they 

opined that a long exhaust slack pipe of 150 ft. height wa s 

adequate 
7 

dilute 

to make the effluent gases become infinitesimally 

iii) Underground waler po],lution bv insecticide 
Tejgaon, Dhaka. 

industry a-L 

The underground water (deep lube well) at Tejgaon industrial 

area was contaminated as a result of secret dumping of condemned 

insecticide by Lhe Inseclicide industry. After investigation of 

EPC the authority has been asked Lo remove the pollutant and r10L 

to dlscharge the untreated pollutants in future. Consequently 

upon the insecticide contamination, portable water of Dhaka WASA 

was rendered unfiL for clinking purpose in certain locations at 

Tejgaon. Constant pumping out of the polluted underground water 

from the dug well of the insecLicide factory has been done. Dhaka 

WASA has been advised to watch the activities of the factory with 



so 
2 

and SO gases, 1,hich are Lhe11 p r-e c i p i t.a t.e d w1 th the rain 
3 

water as very dilute sulphur1~ acid. One of the m1nor chemical 

industries in Joydebporc is under threat of closure 1f sufficient 

pollution control measures are not taken. 

vi) Pollution from CausLic_Soda and MPrcu~y; 

In Bangladesh, caustic soda and chlorine a r-e produced by the 

electrolysis of brine, using mercury cell. Any loss of mercury 

from the washing opera Lion or o Lh e r-w i a e finds 1L "s way f i r-s L Lo 

the KarnaphuJ i r1 v e r . In ad d i L ion Lo Urn L Lhere has been report 

of mercury leakage from DDT aud oLher chemical fHcLories. Mercury 

is one of the mos L toxic DDT i.h i c h causes s o r i o us 
8 

neurological damage 

irreYersible 

v i i, ) Pollution from lhe Farnaphuli Paper Mill (KPM) 
Complex; 

and Rayon 

The Karnaphuli Paper Mill and Rayon Complex happens lo 

discharge their effluent d i r-e c i.Lv into the river Ka r ua ph u Li . The 

discharged effluent that amounL Lo more Lhan 10-12 million 

gallons of untreated waste, 1s dumped almost dailv into the above 

river. This results in mor-Lality of fish :in -Lhe river which Has 

stretched of five miles downstream and one mile upstream from Lhe 

mill. 

A detailed invesligaL1on was carried oul 1n order lo ' , 
S LUQ~' 

the Lype of effluent and to find out easy and economic methods -Lo 

treat and dispose of the effluent. ln the sLudy it was found oul 

that the KPM and Rayon Complex d 1 scharge had the fol 101·: i ug 

characteristic features. 
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whose wasLes are directly dumped into the Buriganga. In the 

downstream region, the lndusLries are dispersed mainly along the 

Dhaka-Narayangonj road Fhich runs by lhe sjde of the Buriganga 

r i ve r . There are abouL Lwenty four ( 2 '* ) large & medimum 

industries situated on the river Burigauga. 

.. All these waste ' . ' cnemica1s from tanneries are either' 

disposited along 1,·iLh the Li qu i d effluent or t.h e v find their 1,'a;\ 

in-Lo the river after washing o pe ra t i on s , The wa t.e s form La nn e r i e s 

Here found to be extremely harmful lo the aqua-Lie organisms 

since they contain 111gh o o n c e n Lr a LLo n of chromium compounds. Il 

v a s found Lh a L the was Les from Lann er 1 es include both organic and 

inorganic chemicals which were degradable and could also undego 

chemical changes. These compounds dPcompose and consume dissolved 

oxygen causing oxygen sags. After an o x y g e n sag is ere a Le d i.h e 

decomposition process goes in anaerobically and consequently 

gives rise to a decreased q ua.n t um of a v a i La b Le d i.s s o Lv e d ox y g e n 

and also pungent ordour in a1r emit. Quite consistently 

therefore, fishes were rarely found to inhabit this sLretch of 

the Buriganga. 

A total of 176 tannery units are operating 111 the Hazaribagh 

region. They were, in most cases found to discharge 
10 

Lhe1r 

effluent into the adjacent Bur1ganga river .The water pollut1on 

control project (WPCP), surYeyed in fairly deep details the 

characteristic features of these tanneries considering their 

environmental ramification and Lhe results have been incorporated 

111 the WPCP Year book. 
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<I l S C 1W I' ~l.(~ d P\'PT'y d.i v . 111 i h c- ,ll>O\f' '->t•r'i1011s an ;1ii,,111pi h:v.;; 

mad!:' Lo h 1 g h J I g ii i L h o o \ 1 ! 1 c I J i cu n d 1 i I on o f 111, J 11 ~ L 1 1 :t } pol1uL1011 

() f Tf c·•)mpa 1 P ihP P ': i r~ 11 L ,l n d uf 

pollution l•'OU !Q 
-t ue lll:J r o r i. (J 

urban resjdPnts. 

Tannery InduslrieH_ i n Bang]adcsh; li i s t.o r i cn l De v c l o pme nI. 

l Li ' Before a nn l v s J 11g L h e cL-t i a o f L h ,_, pres r_, ll i_ s i_ ur 1 y , a rJT'lPl 

h i s i.o r i c a I d e v e l o pun-n L or Llt1:' J \ll!H-'I';- [11du·.,1·1e'-, ltl lh11~l~l(lP'-,[l I " :, 

discussed JIJ the-) fo1101,j11g p:,1:i1·11phs. 

13. ~J_'_bQri_ '.i.s 111 o Lh e r pai is of I n d i a u s uh- 

c'ontinenL, J e a Lh e r- 1 )(~ p 11 L: 1 1111 f-', 1 ll:l' i !10'1 l n 

Bangladesh for t h o un s a nd <-: u f ~ears. Subs eq11e11 LJ .' Lids 111d 1 g e n e o u s 

method Iii' nl 1 f i , _, a L l o 11 em P J • s; c 'd . ' , 
v 1:-")gi• tar) l f-) i 1.ll!l':'tl 

mPLhod 1S 81.J!_] Ill u-.o lU1' iiJrc' lllclll11f'~tClUlt.' uf <,ol e ,J n d 

i nd u s Lrt a l 11-)aUn,1·. 

Following L h e i 11 v P 11 i I c , n t I f' < , l 1 1 • om c L a 1J 11 , n b\ l ll I flt' 

l.·,11rope i.rlJ s 

1 ndus l: l'J r<ts 1 P\ ol11L i_,_ir11 ~'.P<' d 11 C'\ f'I' l h~ 1-rJt'l<L In 

, ·~ 11 

f () 1' e ~~ po r L ]fl 

UPJllclltd for i..11!:-' m:m11f:1c·i 111 111b\ of' h:t1H1i (' ii :1 p p \ 1 :,-, . 



Table-1.2 

Growth of ReglsLered Tannery Industries 

Year -----------------~-------------------~---------------------------- 
No.of Plants Annual G1·01,,t,h 

----~---------~-------------------- 
No. Percent 

1980-81 135 

1981-82 140 :J " 7 ,1 • 

1982-83 1 rs 6 '~ • 3 .. 
1983-84 a ~" 4 " 7 1 :JU .::. . 
1984-85 151 1 0. I 

1985-86 160 1 1 I .3 

1986-37 a - ~ 15 9. 'f l I :J 

1987-88 " a " 25 14.9 C. l u 

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

----------------------------------------------------------------- 
Considering overall the 1.mportance of Lhe in our national 

economy Lndua t r-v , the present s Lud v r s an a t.Le m p c Lo address i.h e 

environmental impact of waste maierinl discharge by the La n n e r v 

of industries at Ha z a r i ba g h Lo o k i n g the • ,., I 1 issue r rom t.n e residents 

point of the a11d rf1quested '' i. n e m Lo e x p r-ee s s and 

adverse effect Lhey encountered as eesulL of Lhe presence of 

t arrn e r-y I ndus t r i e s at their locality. 

Ralionale for selecLion of the area 

17. As may be seen from the Lable below thaL more than three 

quarters of ten Lo La I number reg 1 s t e red t ann e ry j n d u s Lr i es are 

located at Hazaribagh. Dhaka C1L) s map s h o un .i n Fig-B .i nd r c a t.e s 

the study area. 
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Existing Policies and legislatives of Environmental Protection 
and Management in Bangladesh. 

Concern over the environmental protection and its management 

in Bangladesh was felt by the Government dur1.ng the early period 

of 1970s after the Stockho]m Conference on the Human Environment 

in 1972. Since then Lhe importance of proper environment 

protection has been recognised and begun Lo lake a wider 

.. dimension. In 1977, the Government promu1ga-Led the ,,~ t , z nv i ronmen t a 1. 
,-.,. , , f o l""I I , t'Ol.1.ULion Lon1:,ro1 Ordinance ,.., hi ch con t. nu es to be t, ii e on I ;r 

effective legislation in respecl of environmental protection Lill 

now. 

This Ordinance provided for constitution s1xteen member 

If~ • I r.nvironmeni:, Pollution Control T"'\ , ,, 

uoara and an "Environment 

Pollution Control Cell," The Board. was to be the body Lo lay down 

polices for control, prevention and abatement. of environmental 

pollution and to suggest measures for imnplernenLat1.on of such 

policies. 

With recommendations of l.he Board, Government 

established a "Department of En v i r-onme n t. and PolluLion Control" 

(DEPC) in 1985. Subsequent l ;v Lh e DEPC has been renamed and 

reconstituted as "Department of Environment" (DOE) and was placed 

under the newly formed "Ministry of Environment and Forest" 1n 

August 1989. The Government of Bangladesh and its administration 

declared 1990 as the "Year of Environment" and the i990s as lhe 

"Decade of EnvironmenL," The establishment of an International 

Institute of Environmental SLudies and Disaster Management 



Tab1.e-1.4 

EnvironmenLal Po Li c i o s and Lh e i r- emp l.emnn La Li o n strategies 

51. No.: 
. . . ------,-----------------------------,-----------,---------------- 

Name of sectors !\IIHIILJ!'T' of 
r•o l 1 CJ es 

ImpJ ernc n La l ion 
S L 1· a t f' g 1 r i s 

----------~-----------------------~------------------------------ 
1. Agricu1Lure 

2. In d us Lr· i es 1 1 

3. H ea 1 L h ~, Fam i l ,\' J: i ~ll III i u g 5 

.. 4. Energy G 

5' Wal.er Development, Flood 
C o n L l' o l & I r r i g a L 1 1 > 11 10 

6. Land Deve]oprnenL 7 

7 Forest, Wild Animal & 
Bjodiversity 6 12 

8. fjsheries and Livec.;Lock 4 7 

9. Food 3 

i O. Coas La I b e L L and (kea rd o 
Environment. 8 

• f 
1 l , Conuuun i cu Li on and 'lr-u n s po r I " :, 

i2. Housing and Ur-ba n i z:.1L 1 011 

Population ,) 

i 4 . Educatjon and Hass r-iedta ~) 3 

15. Science and I'c c h n o l o g v 
Development 4 4 

-------------~------------------------------------------------- 
Tola} 69 j 1 g 

ln a d d i L ion g o v P r· nm ( i n L o f' Bang I ad (-' <"> h pa'-->sed 

ord.1nnnces, f) 0 i l Ci e S a rt d <-, L f' a Leg I l' S I f' I' 0 Hl L i Ill P LU L I Ille J ,' e h a v r~ 

also t n h e r i L11d. a n umb e r n f re n vi r on1111H1 L- r e J :1. i eti l e u i s l a l.r o n a (J r 
other sectors from BrjLL,h period and a l s o I'o r-mu La t od :1 numbr- i- of 



There 1.s a definiLe need Lo updaLe and mod1.ficat1on of LhPse 

Larc s , Even J 11 some r-a s e s fresh legislation are required for 

instance, the EPC ordinance of i977 deals o n l y w i t.h a i r a nd wa Le r 

pollution. IL does not c om p r e h e n s r ve Lv cover the mai..ter l 1ii.e 

landuse planning, disposal of poLentioal pnlluLanLs and oLiier 

s o c r o e-e c on om i c ao t.r v i t i e s affecting 1-,ater qualities. Tile lat,' a l s o 

does no-L specifica]Jy f r om d e pa r Lm e n L uf 

e n v i r-o um e n t. before i n s t a l l a Li on r nd u s tr i a I uni-Ls. Ii. , 
noes not 

p r o v i d e a f r amewo r-k of a dm i n i s Lr a t i ve me c h-i n r s m and LhP m e a n s to 

r e s t.a c t Lh e discharge of effluents o r the impacts of t.h e residue 

of agrochemicals in i.h e env r r o ntue n t.a . The p e n a 1 ty T'JI' of fences 

of this Law has often been found inadequate and the procedures 

for enforcing Lh e provisions of this laws are also not v e r y clear 

and specific. 

The other sectoral l e g i s l a t i o n s also ha,-e Lh e i r l imi tat1011·,; 

and weakness. The Pesteide Ru1e'::l of 1985 for instance c.lo not 

incorporate Lhe "Pol l u Le r Pay PrLn c i ple for damages ar181.ng out 

of ~he agro-chemical~. 

W i th L he v j e 1,1 t o e 1 t m in :t L i n g the short co III i n g of the ex 1 s i, 1 n g 

environmenLa1 pol Lu t. i o n r e La t.c-d ordinances, acts and policies, 

there is a need to r e v i e w and upda Le Lavs as h'ell as regulations 

for the pro-Leet.ion of environment. partieulary pollution from 

industriliza-Lion. 

Studies underLaken so far 011 the r nd u s t r r e s p a r-Lt c u La rLv on 

Tannery including the present one w o u Ld p r e s urna b l v p r o v i d e 



Analysis of Lhc daLa and findings of LhP sLuciy 

The prP-senL :.,; L ud v J <-; 1 r l P 11 L 1 f ~, i n g if!P 

d a l :; 

collecLPd 
from br,Ll1 <"Pr·rn1rl.J1·,\ .i n d p1·1maJ'\ c..rn11t·1><-, o n LiJf--' .._ i 111 l' 

area. Ab o u L - " r ':, l!l I l I J r J 11 f) f l '..; 

3 1111 u a I l ~· . Tlti8 :--un () UI I i ' '' 1 .. ,._-l Llrer I<-; })I ('t 1:. '- ·~ '--!< 1 i r um S (lDJ ~·' j n 
... 

m i 1 l i on \ J) f • t' O '' J Ill H i P i '.' •" 1 

pr' l'Cf::'ll i llUIIJl1PI' j )l~ :l}H'll{ ~.:; m i l j l{'tl ()lf~('f'', ,,f' tlJdp•-, 

\•'PI gh Ul~ 01 ho u i. <-;()!II f J -{ - '" 
I ' t) 

i cl l I It ~' l' i (:-' S :-i i () ll" 111 a a ie a .i b o u i 

sLage of Llu--' p r o d u o Lr o n p r o o e s s of Lh e i cUlll~~ 1·;, 

.inr:i11sir1P~ a re d i r e c Ll x a 11 d I ll Ii I I r 1 r_. i .l .I re .... JJ ()II 'c-, J bl (:-] ft) I' p (J J j 11 i. I n g 

t,he e nv i r-o ruue n I. 111 r-t n11111L>r•t· 111' h':--1ys. Ji JS U1Pt'':'Iore 

l () h r g h Li g h L a I ] i h e sL.'1¥,Ps of p t r- p a ra Li o » pt·nr•pc•..; i11 r>1·der i n 

i lu:' is•hr:_1 le f-'r·od111 1 ()11 

system. T Tl e ar I ~I J ~ S I S ! l f \ iJ f, < ' (' I I C', ' i f' d t 1'l \_ D J "' p I' P '..; P 11 i "ll 
l " i 11!' 

f o 1 l oh' 1 n g s P < • L 1 o 11 ::-, c • o \ t-j t • J ll S\ 

A) Ha,.., maie1·1a1·-. pt·'-'[)atalion, 

\ ) 1 m}) a C i_ 0 f i :Jt I ll p I i ("::, p (l ] l 11 \_ ~-l I ti. s 1 II -Liv~ f' 11 \ l J () ti Ille 11 t 

.'.\.) Pr __ ~JJ,raLion __ of __ Raw Ma._Ler)_aj s 

The ma1n 1·c1.1,· maLer1als 1rnpr:i 111 the h-l1111~1·:-· ltl\1.LIS1,l'lf-:S are 
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a) Blue Stage 

This stage undergo a number operations 1 n 1d·d ch L h e l en the r 

will be ready for Lh e first phase of the fini.shing stage j .e. up 

to crust leather. These are.- 

i) Soaking___;_ 

Soaking r s usually done 1 n pi ls, paddle or· wooden drums. 

Pits are mo s tJ v used for dried hides while paddles drums are 

used for wet salted hides. Soaking noL only rPmoves dung, blood 
.. 

and so1l from the hides, but also improves the penetration 

capability of chemicals i n l.o h i d e s and s k i n s , WetLing agents are 

also added in this stage Lo open the structure of the hides and 

accelerate water peneLraLion. 

ii) Cutting into sides 

After soaking hides and skins are generally cut into 

parts called sides. They are processed either as a Hhole or 

trimmed uneven portion to make desire size. 

iii) Liming_ 

This operation r s a i rne d at r-e mo v i ng the hair from the hides 

and loosening fat flesh etc. Soaking and liming can be done 

simultaneously by simply changing chemicals or 1-1?..ter rather than 

using two different vessels. 

iv) Fleshing 

This r s the process of removing the c o n n e c Le d tissue wh i o h 
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Th i ck h i Ii e s a 11 d s k i fl'--, i-• i l l be s p 1 1 i by a s p l i i 1 n g mach111P, 

The Lop layer is r-a l Le d l h c !2.J'a1n part and LhP l io l I oru 1a;,Pl', U1~' 

fJ e s h par· t . Doth par Le:: ell!'.'? s p l i i_pd acr'orcl111e, i o the n e e d (J f 

p r o d uc i.d s Lo be ma d e 1>;1· t t. 

ThJckness of -s p L j i :..;; IC:: :1d i u s i.e d J 11 '.·I 111'.Jf'rl I 11P f 1 Li. e d I' Ji h 

,. s h a v r ng 1"fl I c-h J f'(t\lf'(-' l hr- f) f i h (> 

according to th P deb i r e d i ii 1 c k n o ::-- ·.;. 

1,·)iieLanningJ_ Fat __ Lisi.110r_ing and Dy_et_ng 

Th1s 1 s a lso a c omb i nPrl prOCfJSS J 11 vh I C'h U1P s e m 1 - f 1 n 1 s tH-' d 

I e a Lh e r f I Ila] 

shade 1S add 1 \- J 01w] p r o p o r L 1e:,, s uo h c1 <.. 

S,\llLhr-•Ltc 

a r e nu i r-a 1 1 c>;E!d ()C' f <) l'f) ' Cl,\ l fl~ • [ 1.--l L :3 i\ T f~ fl l so r u 1· 

Lh e l e a i.hr-r, :1 pr·,_,cr>c..s l.n o i.n ns f:,t..-11quor11tg. f L l s 

,, 
poss1b}e Lo combine nu t ra l r z a i I o n , reiann111g, L-ti-}1q1w1·111g and 

cl.\ 1 n g 1. n one pr· G c es s . W o, Hi. c n or p j a~ L 1 c d 1 um s are m n s t l:, us ti d t o 

car'l':s, ouL this opPl'al1on. 

v) SeLLiM_out 

As sammy 1.11g Lil I':, lll\'Cll\PS L ii e I'PIIIO\ a i of 

me)] sture C'o11i..en i_. Creases ctl'f-: :d so remo\·ed ::-1 l U11 s sat age. 



f Le x i b Le and Lh t s o p e r a Li o n i s J-.11pi--n :--1s c.:;Lnl;.ing. Tl:r) 

are n o rma l Ly used for t.h i s !H'<H'f'S:C-, 11i11\·li 1'-; 

f i n a 1 d 1 • ;\' 1 11 g o r a J J' I 11 ~. 0 f f " c) pf_' I" 1 i 1 U ll • 

AL Lh e e ncl of 1·r11si-c.:;Lag,c-', iltr, ]_,~aiher 1•1] 

basis of grain q ua l i Lx . 

.. 
Cl Readx_Lo FinlHh 

This IS Lile f i n a 1 s L i-1 !.!. P () I' i i l P f l tl L ,:,JI i 11 !.!, o pr- ra ! i o n 1·111'-'11 

a l s o undergo f o Ll o w i na ,-;ic1gl':::\ 

L ) Du r f ln_g_ D m; Li n g 

Where -L he g r a J n o f L f-~ H L h"' r a pp Pars de f' r-',' L i v e L Ls s u r· I': l c P l ·-; 

sand-papered io r-e mo v o s uc h ,fr~ft>ci:~. 'l h i s c,pt•1·ai i o n 1'- d o u o by a 

b11ff111g ma c-h i n e « h r o]: i:-.; i o l io1•0d b v du,;;;L111g le, r·lw_i1· i he 

from the surface. 

• lS !.!, l \ o n p I g:llP!1 L 

Ti1P ii111dr1r r s applied h:, ·1 rna c h i n o '_Jr 

by a h a nd p r o c e s s . Th r « i1·n·-1L1T1P11i. p}1J·L·-; a r·o:-1li11g on i h e 

1vlllr~h is f o Ll o i-e d L>) d r v i u a . 

111 Embusslng_or __ PlaLing __ and __ Spraying 

In this a ub= p i-o c e s s ~\ l)I'f.!88 LS given l ooh: 
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In lhe dry season the discharges meander lhough the flood 

plains contaminating groand wa Le r, d e s Lr o y i ng r j c a fields and 

creating both an eye-sore and obnoxious adours. In the wet 

season, the waste water discharges into r1ver1ne water body 

contaminates the sunrounding waler and discoloured. 

The nature and broad charater1stics of the t.a nn e r y 

.. industries effluernts/disci1arges can be assessed from the range 

of values of the samples, analysed by Depa1·tment nf Environment 

during January to June 1991. Following table s h ows the quality of 

water on the basis of jmporlant parameter. 

TablP-2.1 

Water qualii:.y informations for the Tannery lndustrjes 

----------------------------------------------------------------- Parameter Ranges of Fermiss1blre l1m1l 
values for d1scbage. 

----------------------------------------------------------------- 
BOD(Biochemical Oxygen Demand) mg/1 120-3300 30 

COD(Chemical Oxygen Dernand),mg/1 187-13200 250 

Chromium,mg/1 5- 40 1 

EC (Umho.cmJ 268-4320 175 
3 

iFlow m /day -4000 (estimated) 

----------------------------------------------------------------- 
Somces ; DOE, 1992 

It may be mentioned that i.h e a.n a l.y s i a of the above table was 

done from Lhe sample taken from main drains in Hazribagh area. 

Further, a feasibility study on ''Proper collection and safe 

disposal of the waste waters from Hazaribagh , was undertaken by 
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TablR-2.2 

Waste Waler Characleristics and Var·iation of Tannery Industr1es 

Parameter ----------------------------------------------------------------- 
Range of variation 

----------------------------------------------------------------- 
H 

p 4 to 10 

Total AlkaliniLy as Caco 
3 

185 to 6,475 mg/1 

Electrical Conductivity 1,670-93 U-Mohs/cm 

Chloride i75-18,000 mg/1 

Chromium 3-3,800 mg/1 

COD 120-9,600 mg/1 

Amenia Nitrogen mg/1 12-1970 mg/1 

-------------------------------------------~-----------------~--- 
It can be seen from the above table that the tanneries in 

Ha z a r i ba g h h a v e been discharging highly toxic effluent to 

receiving bodies. Va r i a Li o n in wa s i.e water characteristics occurs 

prinarily because of the batch process operation in the 

tanneries. Report also confirmed tl1al adverse impact of untreated 

waste water and other solid waste from tanneries into Buriganga 

river can not continue indef1nelely. 

C. MPACT OF TANNERIES IN THE ENVIRONMENT 

It is very difficult to make an evaluation of the overall 

impact in the environment caused by the combined discharge in a 

single study. Because it 1s very important to remember that no 

pollutants act by itself. It acts and manifest itself as a parL 

of a complex of several other agenLs. The final effecl of a 

pollutant in the environment is the result of many factors acting 
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a) S0cio-econom1c and demographic profile 

b) Awareness abouL env1ronmenlal pollution and. 

c) Impact of renvironmental p0Jlut1on 

a) Socio-Economic and Demographic_ Profile 

Responden L's soc: i o-econom i c background and d e mo g r-a ph i c 

features are nol only very imporLant variable for gRthering and 

collecting unbiased 1nformalion of a g1,en study, but also 

provides an opportunity to share ideas and op1n1on to thR 

researcher with that of respondenls in a wider scale and broader 

perspective. Moreover, lhis information is useful in further 

analysis of the data 1ili:ich is presented in t.wo following 

chapters. 

Age 1s one of the very important and key aspecL of any 

opinion survey. In the present study an aLternpt has been made to 

find out age distribution of respondents of the sample covered. 

The entire sample study area has been classified into three age 

categories. The first category includes respondents from 25 to 35 

years, the second , c a t.e g o r-y ranges from the age of 36 lo 55 and 

the third category includes persons from the age of 56 and above. 

The distribution of the respondents age category 1s given in the 

table 2.3 
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Tal>le 2.4 

Educational Level of the respondents 

----------------------------------------------------------------- 
Level Frequency Percentage 
----------------------------------------------------------------- 
Primary 23 i5.23 
Secondary 82 54.31 

Tertiary 46 30.46 

Total 151 1 007~ 

The distribution of i.h e respondents accord 111g lo their 

educational level indicates that all respondents in the present 

study are literate. Table 1.4 shows that maJor1ty of respondents 

come in the category of secondary level 1.e. 54.31 percent 

followed by tertiary level 30.46 J>rercent and primary level 15.23 

percent. It is clear from the table 1.2 that secondary level of 

respondents are numerically dominate in the present study. It 

h'BS also found that the respondents who had higher the 

educational background had good idea about environmenL and 1t8 

pollution. 

Occupational Structure 

In the present study, occupational structure has also been 

t 
taken into consideration. The study of occupational structure is 

very important factor from ecological point of view. 
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Table 

Own e r s h r p pa Lt.e r n and r anu e of Li v i n g 

----------------------------------------------------------------- Range of l i \' .i n g Trequenuy Percentage Living stat.us 

period Own Percnt. Hired Percnt. 
house house 

---------------------------------·-------------------------------- 
3 to 5 years 82 54.30 5 3. 31 79 52.32 

6 to g 67 44. 3 '-f 8 5.29 31 20.53 

10 to above 2 1.36 3 1 .98 2 fl 16.55 

----------------------------------------------------------------- 
Total 151 1007~ 16 10.5~ 1'35 89 .. 40 
---------------------------------------------------~------~------ 

Pattern and range of living p e r i o d of the study area, from 

the above table jt sho1vs that majority of Lhe respondents (54.30 

percenti range of living periods are 3 to~ years, lV h l l e if 4 • j 4 

percent of responde11ls range of living period are between 6 to 9 

years and only 1.36 percent respondents are l1v1ng range 10 years 

and above. 

On Lh e otherhand, ov e r wh e Lm i ng majority r v e , 89.40 percent 

of respondents are living r n h i r-e=h ous e and only jQ,58 percent of 

respondents a1e owner of Lhe house. It is clear from Lhe table 

that ins pi te of being own e r of Lh e house, ma j or 1 ty of the house- 

owners do not prefer to live at Lhe Hazar1bagh because of 

• aesthetic and hygenic reasons. House owners of thjs area are 

living different a r e a s rather than study area. They are not only 

push to live apart from Lheir houses but also pull to live away 

from lhe1r houses. 



T,n>e of _p~uLi OQ 

Re s i d en t i a I a r e a s 1,1LLh i n i.h e l a n n e r v r nd us t r r i e s are being 

con Lan11 na t, eel 111 var LOl!S "'H,\ s as a r e s u I L of Lhc efflucnLs 

d i s c h a n g e d by I.h e L~tnnerie :- .. R•:>sulenLs 1•er1~ a l s o a s k e d lo e v p r e e s 

their op1n1on about the pulluL1u11 occured JO Lhe Lo c a I r t.v . Ba s e-d 

on Lheir response and. o p t n i o n , co n t atn i na t 1011 was d i v ides 1nLo 

i. h r e e b r o a d c a t e g o r j e s s II ch a s a ) 1 , : ti L~ r b ) ~1 1 r a n d c ) s u t I Th e 

d r s Lr i hu i.r on of' J'PSJ)()l1(l"Jli '--, 0 p l I l I r) n i () 

categories is 1n'1-:sPnL8d t n the table 2.8 

Types of conLaminaLiort and d.isLrihuLion 

1H.Lle 2.R 

Type of op] Lu t i on Fre qu e uc ,\ percent 

Water 151 100% 

:\1 r ls l 100% 

Soil Ht ·1G 2 57~ 

2.8 u.bove clear p1clure of Lhe 

respondents idea about Ute i.)pP'-, of po l Lu Li o n r>!:"111g occured. 

Ov e r-r.h elm 1 ng ma j o rr t x •'-> [J 'I._.'~. 100 of respondent.<:: 

t considered U1aL h'HLer· is poi I u l H<l. b,\ Lite e ff Lue11L d t s c h a r-u e d from 

the tanneries. '.J!l Lhe oLher hand ct i mos L e q ua l of 

respondents passed Lh e i r' o p i n i o n i.h a L air 1c·~s also polluted and 

o bn ox i 011s odour IUH, r P s po 11 s J b 1 P f u , . L he ,_; u n Lt m 1 1t a t e d 8ff]ue11L 

discharged by the tan n Pl' i P- s . \d ti 1 e mo 1 · '~ Utan foul' t y p e r c ·en i. 1 • e . 

,J-ii. 19 percen L of rpsponde11Ls 1:<·re a1su nrent1onPd LhaL su1l ":-ls 
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corretalio11 ueL\s'Pl'll ()Ulll':1i Ion and en v I r <' rt rn,., n La i 

po Ll u Li o n , All t.h e s r- l'~''-l p o n d e n i <-; 1'110 1 er c~ u n a v-a r-r- a b o u L 

environmental p o l ] u i. i o n h'Pl P f' 1'0111 the L] 11 Lera Le and 

e d uc a t t o n ba o h g i-o und . On l h e ,,Liiet· hand, a b o u t. 1'} p e ro e n L of ihP. 

res p o n d en ts , , h u w r, re f' u 1 1 " a 1 1-1 t · e cl b (, u i Pll\' 1 r o nm e n t a 1 po l l u l ten 

belonged c I e a r l v d emo n s t.ra t.e » 

t.h a L ed uca i tun r s n o i •m1~ a \'Pt·~ t m po r i a n i f a r t.o r wh i r-h b r o o d en 

Lhe mu 1l i H l c a pn b l ] j L I f!:C-, Hllct 1101·1:1.011 of !)Pl'S011, 

p r o v 1 des all o p p o r- l.u n Ii~ tu equip ii 1 Ill 1s i Lil the con te m p o ra r-v 

] 1 \ ~JS , 

In order lo p r o be i l11 '-> 1 s s u e f111 \ her Lh e r o I P of e d uo a Lr o n a 1 

s ro r e Lo i. h P J :J Tll l. I J ( ~ S () f' lhP l n 

a c c o t-d a.n o e ic i lh the e d uc-n i 1 o n.a 1 l o v o l of' the f;.-J.1111 Lv members. Th e 

n n 
t.. • ;j i,1dJ Ll111·d of pe r s o n s 

1ve1·e f u I i J av1re :t b o u i t"ll\' 1 r riumt-11 L:1] po 1 l 11i. ion beionged. i. (_) 

high score cniP~u1·y. Wb1le ;11Jcn1L :i.:n percenL I el'e 11rn.ii-a1·e about 

Pll\' l r·onmen La 1 po1 l ui ton .-JhJs J1nd.1n3 furihcr llltJJCclLP.S Utal 

edu·~a L j 011 p I H) n s 1!d,111 f' i ,·an i, r· o l P 1n UtP :.11, '-l re ness ') f 

l !HJ. i \' l d U al S ai_t_jr,uul~ ai>oui Pll\ 1 ro1111a~n L. Tile r!:'spondenLs from 

bei,Ler Pn.ucaLPd fam1l1Pc, h'!--:1'!:' heti.er 1nformP1t abo11L en, 1 ronmen L. 

The chi-square va1ue a]su shu1.s a n_'l') close reJ::d.1unship beLh'een 

L h 1 s i:. 1, o var i 'J. b l es . 

c) ImpacL of Envir·orrniental Pollution 

untreated 111dusLr1al effluent- often creates 

localized ve1·y env 1 rontnPll Lal probi(·ms l.'!lJCll not 0111 ;, 



r· ·~ s pond en L ·-. 

h'e rt:' of lhe v i e w Lh a L u n t re a t o d 1,·a~.te a n d o f I Lu e n L of La n n e rv 

industries we re responsible fo r h 1 g h 1 y pol 1 u t, .i o n (J f i.h e 

surrounding environment. Wh1le a ho u L h a l f of' the r e s no nd e n Ls 1 .e. 

percPnL c o n s i d o r e d l.h a i pol] u i ed [)'' Lhe 

1. n cl us-Lr 1 es and o 11 1 ~· 1 3 . ·l- 3 p e r c t' 11 t 1, c r f:' of L he op l ll i o 11 Lhat Lhe 

a r e a Pas moderately po I Lu Led by the 111C1uslri1?·:;. Ti r s i.mpo r La n i. 

Lo n o i e t.h a L 110 one IS f o und amo11gs L Li11:> rPspude11Ls 

c o n s 1 de r e d L h u L i h r} a r e H ,,, a s n o L p o } l u L Pd h y L h e i 11 d u s t r 1 s: s . 

u1seuse_due to_EnvironmenLul Pollution -- --- - - --~- - - 

It i s wel 1 k n own I'a c L t.h a L e n x 1 r-o nme n t.a I pollution has an 

ad ve r s » effecL 011 health a n d i1,,~1.•.:nr~ of' i h e r n h a b r t u n L« c1f Lhe 

a r ea . Tn o r-d e r: to f r n d o u i. h ow fnr the 1'f!sponde11Ls h'Pre a10are ')T 

th1s fact, Lhe;, 11err) ashed io me11L1on ihe disease 1-•h1cit a1e 

commonly found Lo suffer ,-unc1ng Litf~ r'--'sidenls and 1111:r)ly Lo spr·e3d 

due i.u lbis en\'i.ru11me11Lal pul luL1011. 'Ilw rec;ponses ~ire shon1 J n 

'"T" " "1 " .... lc\Olet:...Jl 

1 ':lb l e 2 . l l 

• Spread of di~HJases due Lo env i ronmPnta1 pol1ut.ion 

Name of diseases No of Frequerw~· FcrcPnt. 

Res p1 r::.t Lory Djsease tC 30, 48 
I3ronchiLis '3 5 2 :3 • 1 I 
Headache i6 iO. 5q 
Dyscentry j 9 1 2 58 
Alergy i5 9.93 
Skin Diseases 20 13,24 

Total 1 3 i 1 00;~ 
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1 i 1 Col o u r ed compound and J v ] i n o r g a n 1 <' s.a 1 ts 1d1en d i s c hn.a e d 

into Bu ri g a n g a r r v e r- arid other c a na l s a s H liquid wa s i.e not only 

reducP L he l P v e 1 of d i s so 1 v Pd o ', .\ !.!. e II bu L a J so serJousl,\ a f f e o L 

Lhe aquatic life. 

Po Ll.u t i o n can a l s o }")ad Le> Ll1P dc.igrqdaLio11 of ame n t t e s 

111 terms of a e s t.h o Lr c and r e c r-e-u t r o nu l values . 
• 

Beside l.h e Bbo,·e i m pa c r a , Lh e stud:i f u rt.h r-r a i L r~ m p t. s • Lo 

explore Lh c ,_•ond, i JC'Tl of s u r r o und i n a CCUS,\Si.'-'lll, l h i r h 

c o Ll.e c l.e d by a s k i n g qu e s t i o n s Lo LhP e n v i r-o nrue n t.a l p r o f e s s i o na l s • 

Fo Ll ov r n g are thP o p i n r o n s Liley h n v r- made about i.h e d e g r a Li o n of 

na t u ra I support SjSLPm. 

1 ) S101,1lj' b i o+d e g r-a b Le ma Lr- r i a l 111 LhP t an n e r r e s efflueni_ are 

usually coloured and t h e r-c- l o i-e re-Iuc e Lhe l t a h i pP11et..ral1011 

and. b r o l o g r c a l ac L i v 1i~· Ill Utt> l·'::t•.er·. 

2) To x I c ma Leri a] 1,· 1 Lil 11 qu i d co Lo ur-o d compound a] so serlousi_y 

a f f o o t. t.h o cirinh..1.ng \Yf\t,er .. 

3 ) Li v111g organisms Rbsorb.111g ibe b i o+d e a r-a b l e 

compound cause biological pff'ects. 

Toxic liquor mo s L a e u t e Lv ho mpo r i.h e Li v i n g '-'nv1rc)n111e111, uf .. 
fishries. 

5) Salt containing nitrogen and phosphorus 'let as a fertilizers 

111 the n e a r b v r e o e i \'111!;!. wa l.e r b,yJy and CRUse 

growth of Lhe li\'ing p]anLs. 

6 ) The Jarger pa r Li c l e s of cli1·ome 1quor, re:-; 1 dual org.-t111c 

material, cooking ':t!ld hi PHC;rl i !HI, (''1('11lj cal '-i and. i n+o r a a n I c 
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CHAPTER V 

The ma i n o b.j e c-Li v e s of l.h e present s t.ud v has been 1 ) Lo 

find out i.h e ma j o r causes 1,f 1rHJl1<.;1·1ai po l l u i r o n i n Barn.dadesh, 

and i1) Lo .i d e n tt fv the rmpat·ts o f t.h i s po l Lu i r o n w i Lh spec1a} 

rPference Lo L11111f~r·y indw.L1·1P<.; of iin;~:-trilmgh, r,h:tha as a c a s r- 

s I.udv and J 1 1) JH'PSPrtt i h e r·l P~u· o p ! 1011s fo r mi i.a g a Lr o n of i.h e 

impacts for s u s La r n a b l c c~r1\11·1>1111H!ni·t1 !lP\·elopmPnL . 

.. 
The mR1n f111<..ii11g l r s t.e d b e Lo v based 011 Lh e set·o11d3.rJ and 

p rt ma r-v data or the )H'f'SP.lli. -s Lur i v 

i mp Li c a t i o n s and. c o uc l us- i o n a u Lh o r- v r e we d l h r- issues of po Ll u ti o n 

Main F.inding_e_ 

A 1 mos L a] l the In <l us Lr i P s 1 n Dang lad.es h are d .1 s r' ha r' g Pd 

ma s e i ve un Lr e a Le d •-,ulid .i n d I i qu i d ma l e r i n Ls of b o i.h 

o r g n n i o a n cl Lu Lhe 

n ei g h b o u r .i n g arP:,t'c' p l a n i. s , Lh e re bv 

o o n Latn t n a ie s Lite P·:1.tPr and ] [, s ecosystem. Th1s 
• 

SJ r ua i 1 on can ' ' nc cc,nc ·e 1 ,· Pu f ro m f o i Low t n a 

of the TH'Pse11i. s Lud x . 'I'h e rr- a re 17C tannPT) 1 n d u s tr 1es 

Ha z a r i ba g h , Dh ak a , Pctl'h Lann Pry on a 

al 1 i h e s e- i a n n er i PS .J i s c hu r a e a b o u t 2. 5 l.h o u s a n d o ub i c 

J 1 Ler·s of ] i q u z d l'~lsLes. 1hr~se ] J<\UlU find i.heir l~ays 

t h r c J u g h d r a i n a n d c :-i 11 a l s J 11 L o B u r J u. a n g a r 1 v e r :1 n d o L h e r 
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d ) Ov e r h e l m i n g maj o r i Ly of the respondents 1,cre l i_ v i u g 

t n h r r ed+h ou s e a ud \Pl'Y i n s i g n i f t c au t. respnn<lents h'ere 

owner. J n s p i i.P of hR1ng 01,npr· of Lh e hoU':5P., major i t.v o f 

them do not prefer· i o live al Lhe study area, becausP 

of aesLhPr1c and h ~, g e ti 1 c I' Paso 11 . Th e v are no L o n L; 

push L o Li v e a pn r i from n1,11 Li1e11· h o u s o s b u i also pull 

lo Li v e aHa:, JJ'()!ll i.hP11· h o u s e ss , 

.. 4, Based on ihe P), L f-' ll L t\WVtl:'IJCSS a b o u L e n v i r o ruue n i al 

pollution Lh e responRnLs Il::1\8 been clas::,1f1Pd. inLo 

l 11 ) 

three 

categories Fu l Lv 

awa r e . i. he I'u l I.v 

aua r e ca Le g o r v . 

5. The k no u Le d g e of' a wa re- n e s s 1S <·orre la i-Pd I' l f, h o U1s I 

v a r i a bl e s like e d uca L r o n , C'Cl'llpai. ton :1!1d income ate s i a n i f t cs n L 

cor re la Led \Ji l.h pol Lu Lr o n . 

Respondents lJ e 1 on g i n g L o ii 1 g h e t: e d u c- a r, t u 1 1 a n d 1 n c om e a r P b e i Le r 

a v a L' e ab o u L th (~ P n , i r o II m P n L }{ 1 po 1 l u l I on . 

6. With regR n3 about pol_ l ui,ants. 

jmportanL fuuiing 8! e as fol lot>'S, 

3 ) A 1argF~ majoriLy of Lhe respondenls cons1dered thaL keep.1ng 

raw hides 1 n i it P g u d o 1 • 11 1 ' 1 Li I o u L a 11:, i r ,~at m •: n L f o r· LI 0 L<' 

i: hree months for L:u11u ng purpo·::.e 1s noi only unh:,ge111c bui. 

aJ so 1·Pspons1b1t~ for· spt·e0,1.d1ng obno'.JOUS od1J11r. 

b) Mosi, of Lhe rr~spondf'nLs \'Jc,1,·<:)rJ thai. keepin!.!. lossen111g fat, 

separa te<l flesh, blood :-i11d s1>, 1 from it ides in the open spac<? 
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e) Bio-degradable material also affect quality of drinking 

water and living organism may cause biological effect. 

The above findings of environmental impacts can broadly be 

divided into two types based on the extent and gravity of the 

effects over a period of time such as i) short term reversible 

effect and ii) long term irrevesible effect. 

The short term effect; Causing rapidly reversible disturbance in 

the aquatic ecosystems. These effects might not been considered 

most adverse ecological effect compared with the long term 

effects. This group of effects are as follows;­ 

Increased the respiratory disease in families, 

Sustances with high acute toxicity, 

Decreased lung functions among the children, 

Light absorbing substances, 

pH changing substances, 

Oxygen consuming substances, 

Substances stimulating aquatic growth. 

Excess in acute respiratory disease compared to unexposed 
group. 

The long term effects; Which cause irrevesible disturbance in the 

ecosystem. Among the substances which may cause long term 

effects, following are mentionable; 

Aggravation of symptoms of respiratory related illness in 
children and elderly, 

Presistant substances which have geno-toxic properties and 
thereby present risks to consumers of drinking water 
contaminated by these substances. 
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a) Promoting indigenous pollution-abatement techonology and 

creating design capabilities. 

b} Recongnition of the industries maintaining Lhe best 

env i ronrnen t pro Le<' Li on by honouring them w i Lh na i. i ona l 

and departmental 1:n1ards . 

.. 
c) Make provision to declare Best Industris of _the _ _year tu 

those i ndu s Lr Le s ma r n i.a i u i n g e f I'e c t r v e industrial 

pollution control programme. 

d) There should be stringent penalty system for' non- 

compliance in conformity with the "Polluter Pay 

Princjple. 

\ Existing industrial units which have not carried out e I 

modif:ications or corrective measures for polluL1on 

control auggested by DOE, and they should severely , , ' uea1L 

with and their licPnces be cancelled after the expiry of 

time-lim1L. 

Conclusion 

• Dangladesh being an agrarian country, the pace of her 

industrial development has recently been accelerated. There are 

about 30,000 industrial un1Ls amongst which 6,500 large and 

medium size operating 1n the country. These induslr1es are 

discharging huge amo un+. of solid and Lt qu i d waste and adv e r s e l v 

polluting i:..he surrouncling e11vjronment and ecosystem. 



.. 

I 
-------\- ------- ...... ;--"'- ~--- 1 ANUL ' _ .... ----- I 

\ ' --- l ', DOATil[R I, 
~------'' ', ! ........ .. DAKIIIN KIIAH; '' I I 

I ' 'I 
~.,/ '\ 111 ', __ /' t_ ! ! 

', 'I 
\ ( \ 1, 
,J l f 

~- --- __ j - ---~-11 
tr 
i! 
II 
1i 
1t1 
It 
t 

OAOIR 

• 

II\ ( 

I I,, 
I ' r I 
I / 

I ·,\ 
I ,( 

l', ., 
I 

BAA.ALIA 

,t 
Ii 

I MALANLIII 

l~~:--::-:--------~N=e:K:RU!:.!!M/,~--------' 

DHAKA CITY 
MAP ,!:'j.iurc u -------- 

j ; ---r,oo--o- _soo _ _:::='ooo :=:1500:.__"""_"'_J ,, 
I ---- .. ~ ·--------.- ... - " I 

,, 
I 



7i 

1. Sadeque, S.Z. Environment and National Resource Management 
in Bangladesh, Dhaka, 1382. 

2. T. Hossain, A.K.M, Industrial Pollution Bangladesh 
Perspective. Zahangir Nagar University, 
Dh:.1h.a, 1991 

3. I, Sethi el al, Environment Pollution 
Cont ro 1 , Commonweal th Publ 1 she rs, Ne1~' Del ii 1 , 
i 99 l. 

Course,Effects and 

4. M.N. Sastri, Introduction to Environment, 
Pub l i sh 1 n g Hou ss e , Br Jill by , 1 9 8 3 . 

Haimlaya 

5 . P. Singh, Socio-cultural CorrelatRs of Environmental 
Pollut1011, Anmol Publications, New Delhi, 1992. 

6 . UNEP, Policy Guidelines fur Control of En v i ronmen Lal 
Pollution in Urban Areas of Developing Countries, 
Na i rob l , Ken ~, a , 1 9 8 7 . 

1. B.D. Clark et al. Prespectivers on Env.1ronment rianagemenl & 
Planning, Un i v e r-a i t v of !'.\erdeen, Scotland, 
1~83. 

8. UNDP, The Url>an Environment 111 Developing Countries, 
Yo r-k , ]!=192, 

9. United Nations, 
Env1ronmenial ManagemenL, Ban~kok, 

I11novaL1,1? Approaches Lu Municipal 
1992. 

10. UNEF, Environmental Managemenl ln 
t nd u s t rv , 1993. 

Lhe Pulp and Paper 

• 11. Vi. )\j • Haque & K.M.M. lslam, 
Ha n u f ar- t.u i- i ng Bang La d e s li , 

Choice of Technology-Lealher 

Un i v e rs i i, y Pl' P s s Ltd • , Dhaka , 19 9 0 • 

12. S.H.H.A. Basher & M. Rafiudding, Overview of Env i r-o nme n t a I 
Pollution & ,~·uiT~nt 
ma na g e me n i. p r a c t i n c e s, in 
Bangladesh, DOE, 1992. 

1 3 . H. Brammer & H.R. Khan, Bangladesh Country Study, Oxford 
U r11 v e rs i L v Press , 

14, Editorial Making the right e11vironmental policy. 
Bangladesh Ohserver, Deceml>er, 1991. 

The 



•<H°Zi:'11 ClPl f.'1i'f. !l"IPl•I ~f"l~·"l t:'f.-',H 
:>fl~l<l,Ui<T>i 

( Quesb onna.i re of the Study 1 

1*1C"''>'I~ ~T~H~ <11'?.~HIH.~ '>'ll<lf~<l"'l 11;_ 71"1 • ~ilSiHll<fl'il \Ul'f.T) td~l!:1T 
f illJ r: ""'l'l<::I @'l'!<f l!]'f, l{j ill, •11 :>-P:J 1 fl>l 

-- ---------------------- ----- - -- ---- --- --- ---- - -- --------- -------------~---- 

( \!l~ ~ l~f. "'1 :>11;, '>1;: '< 11.!i "!)':!IJ i .q~l r:11r. "'!1<1 m rn .,, C•Pl"'l1 11 t:}1' <f J <f~; ~ l~.-C<f 
~CilJ ~G<!IH~l<I •lHl !11'1"1 'l'i<:Ii ~C.'!I •ll <!!<!~ !11'1~ ~~'lJl<!'.'11 t'fi<l'1~Tl!l .!J~ 
'>1C.<1~,..ti11G)l' <l ~G~I ;;f![).J~ ~11\f.<l I) 

• 
~I 
~I 

~~ T\!iT <I ili ~ 
'11) <!~~ ••••• 

( ~ lo!?.11) 
~) f.-:i<ti 11<\!i 

" I 

8 I f.'llt"'TT ••••••.• , •• 

(t I 

---------------------------- ----- ------- ------------------------------- 
s~-cco 

------------------------------ --- ------ -- ------- ------- --- --- ---- ---- ------- --------- - 
'l I ~T'l'!Til \!l~ ~1<~'1 f 'ti ~.!.ff~ll /\:JHfl r:G f ~:,11 C.<l <Pt<!T;>J 

::><~ 1"~ I • , . • ~ l '9i f.U , • , , , . I 

~I ~~ <!~~~ ~f.~i <!~<IT~ 'f.~f.~il 7 "(t <!~~(! ~-~ <!~~<! ~~ ~0 ~~~t~<f 
~f. VI~( 

~I ~i'>'lli.! f."tl oi~l5i l"l"'-:1 ~i<fiH-1 <!)l<'Ji:>1 "ll~t~•T, '311"/'llil 1"11 l'l1i t•M <!la 
t~t"1<1 1"1~"i'I t~ l!l~t11t~ ~H'fi, "f."I ~l~i~ ~i'f.:; fo-11 "i'11<1f.<l'"l •n•n~-n:<:t 
11.:._ l~\!i lg~J ~itf.11 7 ~J iv /•n I ~U<! t.'.Jlv ~(.~ ~1?f•l1<f 1;1-l",'flf."1~ 
!l'fi:; T~'lll!l'a I f.<I "IT <I f."7 "l vt ~ >J~i 'f.<! !l'fi'f <1 <I t¢'1 <?in "i'l l if (511 t•l•T r; 

• 

::>,1 t,i-!'5T l"lf."''>'1~ lSif.•lJ ~1'>'1'11~ <!1!'11'111<! ~110 l.11!1 "'!.:_l"{Ji!i ?Hl 1!5il<1Gi!'l <!l<f 
'f.T~"1'll~f.~T @t~~~ 'fi<I~~ • 



LC, 
r- 

,, 
.'cv 

f 
,1 ...., 
5 
IQ' 

I{; 
Iv. 
l9 

,117 19 IS' I• 1:- ,,_ 
,1 +- +· 
Ti>Wl- 
1 J 117 19 ts:',_ fil:t 

C n .ra n n 

IQ' ;;, IV ',; IV­ 
.,- U' ::;­ iY ,- ,._. 
,- ;;. Iv 
IQ' ,, il7 

9 
IQ' 

") '-.._ ~ 
~ 9 (,- ... .., 
p:; tr: 

r;:, it, ~ ...., ,.: 
JC)' ' 6 

117 
1€, 

·i,- ·r- 
)1/;- ~ .ij ,_ ,G - ~ 
f:!) IQ' 
,_ ·r- 
1(;,- r.r 
~ if:" ,... 
b ~ -. .., 
117 
i.- r.l&i :,- r) 
Iv-·>- ;:Jf!),... w 

{; , .. -=) ""*I r. 
a; ..... .o"il& 
i&',6r.u ..., 
"'° il-" V ~ 'ii f:>} 

IQ'.., ~ 
/.T i\ IV f") ~ 
µ , ..... ~ ' :v if:" J - ... 
it'( i- ill' J 
l!)l91V,;;;,-jf:'" 

,.. - 7 • ., 
,- Iv v f- '--.._ 1i;J 
w"-'7'-') .! 

~ 

JC)' ~. 

.., 

,- ·- - 
.ir' ;:, ~ 'v "' 
IS:' N ._. i;" 
v u ;; .. ,.. C ;{l' 

JC)' ·:- D ~~ 
itl- ..rtf >J 
U!9,',r-*"·r .,- w IQ' ;:;, ,_ l; 
ir; 1,- ..... .., 
IJ I J 9 .i Is: f.5 
iv. 1c 
.,.... 117 
Ir.µ 
I-' IQ' 
I '(.r,- 
~ ~ ;: 
~ 

,D ~ ', ~ fr; 
.., '£"( ,... .., 

i!,Y '9 :r; w • , 1)-" ,.. ..., 

e; r-~,~ 
117. (,- 7 1- 

...., :f'! ID 
117 j,J ;;. ,- 

µ f:!) 
a; e ...., ,_ 10 

~ ~,.., 
5 I.O fj 

~ ,J 
191 

II;,- r.r 19 .,_ ,, ,..... ;. 
IQ' , .., ...., 
j,J 1(,- !5;' 
u·r- IQ' a.- a-), ..... 

/) 

f,i;i' c-. ;. ~ ,.... 
7 , .. 

, .. f- 
lQ' .0 IQ' 
r- ~; 
9,... 
u & 

.,.. iV -J 
1\7. It- 
,- f.:i 
"" /,'I;" ;::;­ .,... ...., 
r; 'V ,,... "' a;.- 'V • 
+- ,.. 
'9 'V :.0 u 
tl;l- tr. ") 
l- ~· 

.J ;;;;­ 
& i-. ..., 

u~ 
,W i9 ;;, .,.. ,... 
9·::: ~ ... ,... 
,- i: 
:r, ";' :;; 
.., ·f- 
!CY IO :'; 

,, 9 ~ 
·;-; !to.-' ltJ 
-, 117 
IQ' !l', :i; .., 

JC)' ·r- ;-;­ 
f!:) .,- 
le!) IV ) 
iO pi;- .,... 
1-J 117 ..... 
fJ ,;):' ~ 
f"1 if., 
;;; V. .r,. 

IV, u ~ ,_ 
.,- .,.. fi:'9 
:; fr' 
if:" 'eJ 
gr 

ii7 .. +- ,..._ w 
r;- i(;i) I[; 
' 4 I', ,... I& 

-- -- ,_ IQ'; IV ,-, ..._, 
./l rf 9 ,117 el I.'/ ft') 

tY 

.. • 

it'- 

,4 
IV 
!tr 

• v ..... 
:v 

(- 
~ 

it, .., 
f;'/ 

9 , .. r.r 4 
.,.. IV, 
iO \'> 

ir' 
19 I[; ..., It. ~ .., 
::: f::') 
:v 

I J r.r ;:. 
..., p;' 
+- 
~ ~ 

(,- 

+­ 
!5;' IF" 

(,- I 0 
;.r ,';' 

~ 

IV ,- 
r. 
if:" ,... 
~ 

9 ...., 
'V 
\'> 

i- r 
117 ,-, 
IQ' 

i.,; 
:;- 
""' if:" ,... 
IC( 
Ii, 

V. ..., 
f"1/ .,... 
IQ' 

IQ\ 
V ..., 
tf :.- 

f 
4 :;. 

r;­ 
w 
' J 
!5;' 

II;,- ., 
·~ 
j,J 

7 .,... 
~ 
JC)' 
'J 

~ 

.t 

.,.. 
,e. .,... 
ij 
if:" 
lb 
r. , .... 
.,.... 
~ 
:;. ·f­ 
,... Iv' 
I.O Jtl,- 

/) 

.. 
,117 
,­ 
lo 
u 
117 ,_ 
if:" 

" 1- 
5 
117 

11;7; ,... 
r. 
~ ~ ,.... 
IQ'. 

9 .., 
~ ,_ 
iV , ..... 
r­ 
,;;. ,. 
7- 
5 

a;.­ 
li,. 
µ 
;. .,­ ,_ r, 

9 ..... 
IS) 
t:?- ~ 
·)- ,._, 
IO I,:" 

fi!) ~ 
(,- ~ 
!9 117 , .... ...., 
i-1 IV 

(Y 

,- 
r. 
f­ 
ir' 
Iv, 
!,­ 
ll;r 

Iv. 
iv- .., 
& 
(,- 
!,­ 
R 
f'" 
~ , ..... 
,- 
IS) .. .,... 
!O 

~ ..... 
"' ,: 
,; 
""' Iv ,- 
19 1,7. ,._, r.:- 
& µ ,. 
19 +- 

/;y 
~ I(, 
.._, IV 
~ 1-, 

IV 
+- 
IW IV 
£', ·:,­ 
IV ;;r. 
;5 
,'Si" IV 
....... µ 
ft" 1,,­ .., 
'V :v 

Lr- It 
IF" IV 

9 

117 
tv" ,­ 
!9 19 

IE\- IV 
~ u 
,_ ·r- 
,... ~ 
IV 
~ ~ 

11:f 
~ . .,... 
~ ~ ,_ "') 

;.., 
r. 
·r- w 
~ IV ., ,_ 

':) ;;r - " ,,, 
'V t; ~ 

~ ,- r. 
IV ~ ..... .., ,.... 
5<' w" ...., 
9 117, .., ,_ 
IC)' ;r; ,.. 

Iv, 
b :;- ~ 
'17, .., 
.,_ ,- rr- 
7;:. IV, ,, ,- 

9 \'5 
Iv- IV b .,... 
..... ;;r. ,:., 
;.>' ,- ~ 
'J ~ .,_ 
!!: +- ;v 

& w "!) ..., 
:.:­ 
(,- 

r.­ 
rv .., IQ' 
V. r- V. , ..... IF" ~ 
5<' ,,_, rr9 

0, 

r~ 
r\9 .... 

IF" 
l& ...., !9 
~ u 

IC)' 

1v ,... 
i. ll7 ..._, IV w ,_ 
I J • 
I!;'~ 

lo" I:' 
V ..., r- 
iv t;;' ,.... ,.. 
a;.- ..., 

IV 
!t, (>­ ., ..;- 
ii;-/,- . ,; 

;:. 
w ,... V .,... 
Jtl,- i& 
,.. II;-·- 
~ Iv, 9 ~ ,_ i,J 

r- 
iv. :s;, 

I€'- .,.... .., 
;i;- fi'" r;; ,_ 
.,... & ,.. 
Iv~ 9 
. .,._ tI;' ~ 
~ 9 

w" co u ~, 
if:" fl;" 
I{. IV 
It r,..... ,, 
(,- I';" ll;r .,.... ..., 

!V f' .,,_ +- .,. 
~ if,, Y, 
i:.- .,... 
.,... & ;r, 
iO 'eJ .., 

<:I 

• • 

'~ 
!,­ 
h 
19 r.w 

,... 
if,, r , ..... 
' 6 IF" 

IV, 
~ IV 
IV, IE'­ ..., 
.,.... .,.. 
~~ 

Iv ...., 
Iv 

i,.; 
.., fl7, 
~ IV 
IV u , .... ,... 

~ 
r;- r;­ ~ ;...• 
117 lo" 
,,/ ll) 
;r; ,.:.. 

it, 
(,- 

f:!:) 
µ 

It- ...... 
IV ;.? 
i.., ,") 
IV-, ..... ,_ "v 
IF" I..J 

=> 

0::­ 
/t. r. ,_ 

IV, 
,- 

~ 

,... 
I:!) 
;. ,... 
:.0 

;. ..., 
...., -r­ 
.t;;' IV 
.,... ll;r 
.:l' 

'Si" 1\7. .,.. 
r !l v .., ..... 
!l', 
µ "' :.,- J ,_ a: 
' V', f!l ,, ,_ 'f,7' 

~,... 
f 

j:';' 
r.: ,1 ., ..., 
r::i ~ 
~ V 
(,- ,. 
!9 19 
;. r.; c-,.. :7 ,_ 

c.:!. ~ 
)J ~ ·,; 
j,J 

b /fr.,... 
IV ir. 
µµ 
!,- ' 6 b r;; 
It< .,... 
IV, r.:- .,_ 
Iv ii" 

• ~ 1\7, , ...... ,... 
;r; 117" 

'J' 

:,;' 
rr­ 
,lil 

1(,­ 
·1- 
JE; 
;:r 
JV. c- a.­ .., 

fl7, ,.... 
'V .,... 
iY" 

,... 
IV 
If- 
') 

if 
(,- 

f 
~ ... ,_ 

,. 
(,-. ~ 

11T .s: 
~ 
IV ,_ 

.;' 
fl7, 

C 

' r - 117 
..;- ,_ 
,v. ,. ..., 
i5 µ 
IV 

7 . .,... 
l(i,­ 
a-J 
& 
ll;r ~ 

..., .. 
11'.5 

V 
i. .., 
IQ'. .,... 
.:i;- 

C: 
~ .,.... 
IQ: IV 
IQ: it;­ ..., 
!9 :9 
;~ :0 

"' i[; ,_ 
e- r.:­ 
;i;- ,- 

'(.f 
IV ·r­ +- IV 
ir. 'V 
~ 117, 
I()"~ 
;.- 

r.;- 
(,- r"" .,_ 

~ If:" 

.b .I? 



77 

~,P,IJ-;;, 
"II-PU-~ 
:;~:;13 -~ 

~~J-8 
:i-111(:;IJ -er 
;l'M:.l'IJ-\!:j 

"lflt;.jJ-'-l 
- ------ - - - ----- - - -- - - - - -- -- --- - - - - -- - - - - -- ---~- - ---~---- ------- --------- 

l:l) "i't.::t:<1i'~ <1~1,:•llit,.,>tit:<1 '>'ll<1<1rt:<1<1 t:t.l >t'll~ ~t::>lJ~ ~a t:~it:'i'!<I ~•U 
It, [1'>":;Jt:~'!-1 "Tt<l'i ~ .. ( ~~~1 ·H~ (.!.7•l 11'> •l f '.' ~Ji V /,Ii 

Q: 1 ot~l9t f~ti!""'flll tt·'i'~~ .!l<!'Z -:JH'l 111i:1><1 ~..,<1 ~1t""l.::ii~ ~.._~,n :.i'Zr.~-i:.., 
~l:""l."l?;t 'i'~.;:..1 l">',:>t;gi ; 

' 

• 


