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rifTlK)»Km m 

A  tfe« »«o .„ut 

F'li   »it.*  *Mf   '^;if'"i   •••.]   r\.:   C-nf'-r-ri         r * r:     -< &• «    fc,/.r  r¡r*. •< '    • i    i' 

jt    urlili   in   ' >'<%   *^>    'fri'*»*d  1*' I .I ¡»   f'i i ¿i*» n » D»-v-      . ci r '      i'»*»r ; / if ,   r      ,rNrDn) 

ami   tS*-  ')»ii*'"l II** i >»:K   »*v • nriB^rit t    'r ttr%im-     í ITU*)    ti   r'    i    «      '^•..J-T»1 I 

rr^fTW»«  •   .'"ri'¡#   **-   "»¡/ir^f!'»'   .ff...»,!     f f;.| ,¡»* r,     ,,   ¡            .    , ,, xr<*r    -.->, 

k*  r*rt     r  •niá   rr  «rr'awai''   T •• "     '*»•    a' *li-*f»   w-r-   ; r-; »r-i *n     -r ;:rw"f.*-í¡ 

"ff»t«     f   f HIP   i mil*» t. ri **H |     •>!*•«• ••'<•. pod   w    ¡r,*<fr»'     I      r r.    *r, i   .*   • T¡ : ir; 

ir»síi ;  (n'J.   ')i   **<*     «wi»ri*    i f «tan t rr   i«   Tri«  (n   «      ),   »,r<.-      ri»i    4.      'lini" r?   ir. 

Indi» «JMI tttft(<\y (n«i»,    »,    «A4  4),   mi  'ft"   *-»ti.. -   !«..!*«• ry   ir,   Pn*)    wirt   ' r¡   .      )»•«• 

•V r%   >*   *hf  ¿tudi-a   «MI   »-'«»(lu  «*i   * •  át»r*   IB  3<-»p* •*»• r   ' •''   *» ¡ i   t >">r    -«•,-< 

i«  «^••»»•«'•r 'i? 4»    TMa   r*p »rt   i«  « -v«iié»ti >n     f  'h •   r MU  '.   mi<i   %  .-*./• * rea, * 

jf   tft«   .-OH«' .MI >ti*m 

In »*áiti>n   la   i«éi>-»t img ffi   ri»y  w»fi  f   r •*•*» *r»>-f >>n n#,   •'i!<i   sf*ii-B 

»rovi*«á tn#   )p^r%<*titjr   t> 4*v*> ; >i>   mihi    «Ni l'-í. in««   í'JF * m*»th ; i > . <#jr   ;f 

am*,m**\ng mtvi rum^tm^   f*i IM,     An mm^fmi*    <f   th>* ati^ii«*  r<-*/"»;--i  fans   in 

th*  pr*«n«t  «<>». «4<r*     f   «atviroMR«nt«i   *»a*»8ii»«»it   md   *\*#)g««t(*i  metJt-xA«   DV  «hi   fi 

th««* fafa '•• >«lé  h*   :-io»«4.    A« • r««ult   jf  th*  »roj» t   ^«pf-rinm.-*»  +hx  fu i i»-i in*« 

n«jv« IHM»  r*f m*  %imà  mmá •#• ar*a«nt>**.  h#r" M  «*»>   rr. 

ffc<» p itmmímgt   A«v<*l>.»paM»i*   >f  th»  ini ti 4;   m<-tho<áu , >*«/,  «nd   fi-.i   t*>p*   >n 

thi« i«sj«t;t ««p«    »rTi«4   >** WMI«P t,h#  iip».-ti >n   if Alexander A*é«r«ow,   f7hi»f 

jf tila §«M«r»l  Iná%Mtp\»l  ¥«e«jiif»«a Smniim   >T  rjiTBD,     Jvk C*»ii id«,* 1,   «no 

join«* th# tt»ff   if íJIIBD  •/%•» th« fi*!(i »irk   nad  »»wi      -mf>t.-vi,   «Mí  fiv«n  *"h- 

Miifwmit    f r«vising *fc« ér»/t   -»a» «XMéì»«,     H^ -r'^ar^d t.his  aiJtmmrr mté 

*mmlfai» tmá »l»«o»%«««i   til* r«via«4 *<*ttk>4olJAr   f >r -nv.r-w-*!'*     MiHitawt, 

C«rt»in ««jD<ifr9Wji4  iKf'j««Hkti4ii f9f tli« NMMfjr  r«*e'>rt  «a« ff«f*r^i  by »*y /7»»H'.>», 

• URV 30»«n»ltant,   «*to   «JBMI prwHMt *Mriii«j •»•<     f  ts«   cri-fin*«  and   i-tri-fing« 

of %k% t«ajM. 

^      UH«* »*»J«*t  —Nf 04Qg-fV00g|    Ufa* fP^j»- *   nuatbop «F'TIPT ' ' M302» 

AW í«. 
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aViaUonshir» ->f the cro.iect to UKg objectives and priorities 

At   its first  session,  the Governing Council of \JWB*^   recrueated the 

Executive Director tj perform the following tasks to which this project   is 

re¿atedi 

(a) TJ examine the decree to which the location of new industry is being 

jr may be  influenced by environmental  factors and the risks and opportunities 

this may create especially for developing countries; 

(b) To assist countries,  as appropriato,   in the formulation of guidelines 

for project  appraisal whicli take into account  ¿he environmental aspects; 

(c) To encourage the exchange of information and co-operation in the 

field of  low-waste and non-waste technology; 

(d) To encourage comprehensive studies designed to  safeguard against 

possible negative effects of the international transfer of technology, particularly 

fro» the developed to the developing countries;    and to evaluate the effectiveness 

of such safeguards as m\y be devised. 

Further, as part of the fuxure plan of action of UHH»* ,  the Ooveming 

Council noted the intention of the faecutive Director to initiate preliminary 

work on particular environmental problems of specific industries. 

The short-term objective of the project was to evaluate the physical and 

economic effects of giving insufficient attention to the environmental aspects 

in the establishment and operation of industrial projects. 

The long-term objective was to provide a basis for the integration of the 

environmental factor into future projects.    This may be achieved through the 

formulation of suitable standards, the illustration of pollution effects through 

cms» studies, the comparison of modern best practice with existing practice, the 

development of guideline« for site selection, the assessment of needs for new 

techar logical processes, and the examination of ourrent and dewirable legislation. 

Finally, the reality of the enforcement of legislation should also be explored. 

1/ •/OC/10 Annex 1, Decision 1 (1), Section III D. 

•/OC/10 Annex 1, Deoision 1 (1), Section IV. 

», 
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RelatlonahiD of the project to UNIDO objectives 

UNIDO, M co-operating agency with UNB\  has undertaken these projects 

because of an underlying belief that dec i sons taken in the process of 

industrialisation should consider environmental implications both as regards 

pollution and in the socio-economic Bphere.    This project is part of six projects 

which have been carried out by UNIDO a« co-operating agency with UNA*.    The full 

list is as follows! 

environmental considerations in the   Uathor producing industry 

Case studies of four industrial development projects in the developing 
countries 

Study on the development of integrated  industrial complexes 

Bivironmental considerations in the iron and steel industry 

3tudy on synthetic versus natural producte - pilot project on the rubber 
industry 

Incorporation of environmental elements in UNIDO in-plant training 
programmes during 1974 

I.      CASI STUDY ACTIVITIE 

Location of industrial sites 

The looation of the plants and a short description of their settings are 

given below.   The studies were made of basic heavy industries cofnvjn to pout 

countries. 

Case study no« 1 had to do with an integrated iron and steel plant, Ci a 

Siderurgica Nacional.   The plant is situated on the floor of an inland valley 

in Bruii, with » oity nearby. 

Case study no« 2 covered a series of cement factories in sparsely populated 

arsa* of western Iran« 

Oaae studias nos. 3 and 4 ooooemsd chemical plants in the Calcutta, 

and Delhi areas of India, and in tat Imait and Bandi ma areas of Turkey. 

Oaas study no« 5 oovsred tastila milla (waaving and finishing) in Greater 

Bstigtolt in a ssal-tropioal taita area naar the sprawling ospitai oity. 



rvfi.i jf tkL if-,,- 

•*>r-    ."«rri«4 out ••>>p»rt*iti »; l,y,  *i*h   *  1<»1 i»«*r»r *   JV <r,np  ao M t, .  •*•>«»> I #t*  • *« 

Arri A4*tat   ' i'4 

*•• 

». t Ü >s«   <  «M 4 

*v. 

The jt^di^ï  .«t*>d m  nv«raff*   >f ai» •*- K«.     A«   appropriât H p.rpi ,j f >r a 

»niiaf%o+jry   -M" wtné¡f Trom »iati   elisoti >« »à   •maljrais  </i«wp>int,  i s   li^-ly 

to   ce  8<»v^r*l «on t. h«,    Thi»   pariti  mm'ii %\ : >v f^r    • maié^r*» ; jn   >f g"»a<m«i 

fl»ctvi»ti >r.»   in   .-.T.»:   <»ff»et,B má  th»  intt-»*'t i >«    -f   ~ Unart« w<i po , L'itanta« 

4a *nviB«f»<i  in  ta«  srifinnl  projaot éMcrlpti-j«,   tu« t«« •** to h«««  »««n 

cona>oa*i if » t«w  Laa*W,  an iaéwatrial tacHnolo^int ma m mn roauMntnl 

mammiuz,     !t «M «no«é*t  •••*, fcowevar, te.   «a« «ifraraatt t*a» viti imtivténwla 

af «ifferant Wckfrowneu in orvar *3 «kin m »roa*»r  ••»«ri«««« frtw t»* •««¿•et. 

thi«  éa<iaim «M n*c*Mit»t«4 in part •/ tu« auf fiiwiiw ***«*• at «ft« vi»««« 

*ica h*i lo li completan1  in » con» nrat i *aLj ana**   tin«,    fft« t««na «apa a« 

M   fo 11)1*11 

••••1  t 

•«Mi l*0fcft* 
(iiftl "•**• 



Äff 

A.   »fifi Cían «at   t#-'-hfi ; i ,|fia*, 

J •   van  2u i i   t<i--m '•r* ).}••• ••    «V-» ; iV ;   >n 

" : '»<>mi *t 

I.   I.   Hr»t- 

J.   v« 3Mì 1 tod» 

•«   Rh»pit * r*rti 

A«   W»f"n<'tt 

ine    w» .* iPHii 

a*#t**-r 

•'C'jH'HKl «It 

Bi  . . ufi ài 

M<*tiJ»i«    C-* -ri*     ajy • ) 

'%I1T      >naul t.aji» 

~ .»»n*ti   ' «fit    3»M *     r w i) 

'1ÌT»      >nftit!ta*+ 

V.tn Vf-r* it,y     f   itiiid--*  i'A) 

ir. ; /<• rv i *,/    f Jaisg. i ( 'M ) 

'hrii v-FK i «y   'f aWs*»ii (-M) 

Dal/   tfc«  t*aau: «nfa*?".!    «m     ***»  studiali n  a»   i   mvi   •    hmi  <i¡ >«»:    •»< »     tn -r 

h»>f)#««    Taaj» H>>«  c   ptaá s'r>«4»  1 >.;»1    jwWti  in  th»    •'.mtry   -i»i^»<i  tiunurtí 

a* avvitar anrelat«* pr ,»•', 

•ri«fla« «M oarriai   j»t  a« dlItB aea4<*Mrter> »1   f\m*m i mail»* e lj pria» 

ta MI« fi»l4 trips«    lo il» ü.)v*rw»««t» ani the Uhi it «4 lati >*•  officisi« in »acá 

u<MMt»|r »»r« i«fo*»a« M »,J  «fc« puryar« «ni *»t»r« jf th* vtaita, ani  1 >c»l 

ita****«a mm rifatataé«    fk«  iné*a*rial. ait«»« a»r-   'Mo»e« M » aajRf le of aaaic 

lrt*ì  artivitiaa amoam r«rtia*i*rljr \o fi **>  ria« to  wvirotaMntai  •*ea»». 

IME aaaa i»a»tiftaa a^f araaajMl |     Laat-anw*>tt aajuataant»* «a «or*» *fpro»-rlat* 

piarne atta« (»at aot na—ajaa  >f iaAattrjr) taan aaeajM ta* r*f #o«ai»i Lity   f tua 

taaa  la«j*a#a    à« la kaavtaaaUa ia fi«i4 «aia:« • a art ai» ajtoattt of aateiniitrativa 

•    r>»» a«Baajl»,   tfca casaat  ataaV   >rifflM»Hj» >~<maiat#a    f a tara*« 

MM Mt  aa   Iran M tato  ta*«*»*«  ani ta taat «evi»   KHK«4 tofetfcaF* 

il#, ta» Mpalat* rayara« vara araaaraaì, J*#   <f ami eh  waa **c-t-h/ ia 

€a> ri«««* t> HÈttò a*Hhfta^a)r%aa«, taW aaaaiaai f«r+>mt\*]  mrm à**n   r' 1  agr 



•lu» r IM ,É.a ¿TWE 

li     ita»!   fi  I   'I     aii   r ' ian"«'-''J   tf if   Mí i   l" ÉinV   tri   gfÜiii 

• «í   r* •••   ¿tudi"d   *h'   "fi v i r'ButH^i t * ;   iaf>«rt 

K      '</•*,   tei**'   fumv",    '["-fi  he%rths  m%<l 

*   in   /   1 * •• l»-ii'ri'it,   Hr'*/, i ;   Í f jpu . *t i in 

3i i> ruFtfi ••» *»• i 'f. i •     Th» ( :*nt  h.%«   •* 

i>iit   n  w  ••»••-•Htlu   thit   figure  «rid   pr>- 

j•;<   tr<    •»! : \fr,d  in  *h*   p,*rt« 

Th*-   f . *r.'   i?   1 .""at ed   in »  v* * >y   *nd  th.   t umani p   >f  ¥    t.» h«d<>nd»   m  *pr*'%d 

jver 'hi a   /t    «y   *nd   m  th- ht' '«il»'«.    Th*' pl«nt   d><-f< n >•  u'iii/,» *ny »ir 

poi lut i->rc    • >ntro '.   ^(fuip»Mrit,    Alno   th^re   i«   ¿verfing »t   th'   boiler«  tri   the 

th«F»»i  p.'W=r plant«,    He»i/y amofce »tid  fero»» fan»*»» »re  e«itt<*<i during «atei ting 

wd fr*»  thp p >«w»r plant,    Tíi*   ir n    lide fw^i  prodwed  taring the oa/g*»* 

injection   CMMM   »ho ut   K>  per   -ent   )f partialité  e*i«ai >n«.    About  i  to   12 

tona )f iO? per eajr »re emitted  intJ th« »tao«ph«r«,    »or eaanple, th« coke oven« 

&.P1 it'll.'   ' ' ' I,   i   *    *f"   • '" •»    "tTm 

r'  m     t.' • err t' -  i    . r i.   *r t   .!•••- :   . m*   i 

r1. . i utT i , .   .0,      T'     .'' * ty ri¡' *rr     i      i 

1-<i,VXX)ì *'    i   r   . ««'     ["Ttt-ii   by :* 'Wrurif: : » 

r»t»d tut. i »        tf *     ty     f   ' « '   m i . ! i "in   *   ru1 

•Ja>-ei   1« •»• ¡      ;    n   t >ri¿,      .4h"ut   1 •^XX1   : " 

ch»rg»á IM ine c**»   >t °^ d««i#u    4« oo*l antera th« hot oven«, conio«« 

•ro»i f«»e«  h«lch   jut of  th« oharging hole« into   th« »t»o«ph*r«, 

•»»vailing vtndc »re froa th» south«*«* «M can«« th« hulk of th« »Ir 

»oliaticm to drift 3v«r • tone to  th« north—at »f th« plant,    haovt 3,^00 

a««nl« of  lo« incoa« llv« in th« ao*«|    thMN a«««i« «oan>l»i* «heut th« hai 

•Mil jf the «MM ani «oiling of cloth«« ana hunting« fro« »oot «ni »roa« 

éaat*   INR th« «i rectio« of th« »Ani eh*j»fM, an hn»| — fremiti/ *»riaff th« 

t» fhh miar ••*•—, nir *«ll»U»t« •#• Mf«ftìvl«t •««• th« «art ir« ai*# »jnt 

•an»« • fani>»l m»laanc««   •» mkr »«llwti«« annáWrtn« 4nt» ««•« a»»il«hl«, 

Eni t h i> na»j*r air   a«ll«ll«« »whlaai —mm Ml th« »»nilnc lin«! 

•Miéa %Êtm tt««l plant,   fé« a#« fawwaan «i «tanni« h««« m «Ir »«Untiaai 

•aalfal faciliti««|   fM- «aaanl«, «a« an*« anrina* in««t«nl nlr n»ll»tt«n laaawn 

im *• i warn ti— •# ««nHi«4« anwUhf • »»»««M «f ai ah» wit ta ani* «ha mi 

•• iÉa 1«««« na« «M ana«tag».   Thla ta ina« la aa «f«a an««« «at 

•»Uwtif tn la nil pal« W allai th« fin«, mm§ Vf U9f paHi«l«a. 
«aanaamlft       -aam   &m*ÊÊÊ^Bm)   &Ê   MM   •atflEMaM   aaät«alkaATa#  áaA    %^aa\   ^kB^tei«alBafa«»á\   mmm 

3 U ti annaha »nnaai «f th« lan« «iaaaa« atllaaaia. 



7h<»r«» %r»  imito« faciliti"« t ¡t t r«atm**t   jf nwte antar *•  th« plant. 

t>*« 4ix:ii»rffwH   into  th» liw P<*r%iB« (av*r»«« fio» )f   ',00 « /aur) have  reportf*Ly 

Mil*« »11  fith   11f" «t <iiatanc«a *p tu  50 m «oanatr'on fro« the plant. 

fn« na««* paUwUM» •#• araénsat ai «ft» »lati farnaca,  e «ft* IV«M, «4 rollt*« 

and  fininhin* ai 1 la.    T->«t •• »ffluenta   ini>!ud*> nwn'riii #p*nt   i irruir,   sulphuric 

ama hjiirooh lorio  »^i1* ontainin« effluent« from falvwiizin« wd  pigiti in«,  »»ter 

• >ntaimn«  >ils  Tr<>m th**  ro 1 lin« *i I Is  »n<i from t» '%8t-fumaoe gmm  '•., taming» 

The aoat   tnir' eff laant   ia th*- aanoni» »pent  Uer*>F whir'h  inclue*» »»out   1,000 

pa«   <f pnawola,   SO ppa   jf oyajii<i«» and 2,000 ppa  if IM »»moni».     An «it i »»ted 

40O-')00 M /éag »re éie<h»r«»4 without treatment   int. j th«» river.    Th*» elaat- 

ftnr> «M cleanin« reaalts in » eiiachnr«« into  th<  river    f »bout 60 tons  >f 

»«Apaml*« »olia» plu» cjratiiilt. 

The nnjor pollution  »»*te»ent proo»«« »t the plant  is the  recovery  jf 

Ì4D ton« of PaflO. per Month fron deplete* pich i m« solution. 

The plant proéttCM »»out 12,000 ton« par Month of aolii »»Mit«a,    Aach of 

thia ia  «ither »took-pil«« for futur« r»«<mrc« recovery or uaad »a fill  for 

lava lin«  low-lyin« «ran« »round tn« plant.    Rovavar, the plant «Tarmiate» hlaat- 

fwjuace «la« for »Mia to a naafnjr canani plant and recover« iron »era* fro« 

»la»t»fnf»>nca «cran ani «la«. 

Can« .ka, a». 2i    taa c-aal  iaaa.atrr 1«  Tran 

fa« »ta«/ of tat amnrawaant«1 affaci« af ina canant inen«try in Ira« 

canniai« »f a «anarnl wmrraf af pai latitai pretina» ancountaraa in tha «anafactara 

*f canant ani tèa raMlta «f ana« ««nàia« «f ail Iranian canant avrka. 

insani mammt—tf tnglM vlU Hawaiani an4 day-Uh« ram aatarial« a« i e« 

a»*t-iaitl»tin« ta nainra»   ta« ««ana* itaalf it a fin« paanWr.   A inai 

natala» in t»ar«**»r» aranant ai aanrljr «*afy tta#» of aaaaa/aainrla« in baia ih« 

a thaaH »pat—, nata* in atta* «aria« in« friania* «f 

fa« Inan^anttat «larry In inni ni In irta*,   lana ènti it 

(«nini naitny imiiUw •# 1,J«nVl,500 anal/af •# »»»anni)* 



Ir.   '!•    ir,'   ir       .•.••,   "¡     r%w »t'it.i  -.'   »r-    •Turni   *,   % p>w)d»-r   ¡n   t.h^ *t..s.^r.  .-• 

f Wit T.     Drv-çr     • .'.-   '     !f-¡ |j- «•  *!»;•    r   • 7,t  y   «dvw< »*d     >P,* i i-r^ly   in th-- 

t .•>n,i,r>«?   wi.i   r-  *»• ¿»«-ri     ** .   -     f  • >•>•    r*w ti : a,     '-h>r<   t.ru-  •ti«»pajr       ru-nairpt i >n i .<   •«',/ 

' <0  «. ' * .   •,,'     {'   ; p   i .   * , 

^••:>       ' '-r   ,  e- »¡^.ir.v  r  r   II.ì'   i- -J- - -r i    i    *fv   ,«t »*.    .f    ¡ n», •,.   %md  in    *i- 

y   .   !v¡?,   ;>**?•  f..tfrs   *iii   ••!^--,f ¡«t. »ti     [ n-   ;fit*t, >rn« 

'PK-    JìI     *e!>   ¡studi <-.«     f*    f>• r.t   * rtt.--  » r«     h • »-»!  t-  p«pr*"»--nt   th*>  fu.. 

rift^>    f  »rvi r »iw.-nt».   imp», t.    Th-   Ai>»,y.-K   -,:-** n/it  hVpk*,   f ,p  «-«ampi«,   op.-pat.-s 

with mir. i mu»  f •     uti   r.       v- . <>   ; •  •»n¡<-   »r-    (-.•*   pr*-t'   aal-   p • ; ; it, i >«      »n t r » ' 

t#..-hnotoêjr   is  Mii.fii.iy  ~«r. y-d.    At   th-   >tri«-<r --itr"»«',   Ih-  Lottfean  ti «meut  é rk* 

H-entee with   v-py high   iudt   ,-vi;*.     PVèrth- PUH., r",   r<- «nt   «ivw • »   in  pollati.« 

.\>ntpo.   t**. -hii. ujr   »r'-  n ••*   w> ..   «tri  wr,   ,r und--rat . ri .<     'hit   futur-    1--V--I ^<m-ì t.a 

»r-   vi»w«d  fr>m   m     .d-f *dhi  i.-d * - -h/i. a >£! •».   at. .»di.   ¡r>, 

T*u   L)3h:»n  C«mf-nt,   irks   i M   t l>vf pr»«-*it- j».ed pi**   "«t*l>   ¡.-h-ti   in   ! *' #» 

Ther«  ig a single product i >n   lin« with  *n  -annual    -*p»city ¿f  100,000  tonn    f 

•-••rtiand   .-«writ,    Th,a   ia a iry-ppo •<•** ¡>lm*   with an -wi«»p§y   • >r\m\m^>t \ m    f 

>o0 itcai/k£  .¡f produt,    The  iuat   1 »sa   ia  »t   ,-'*nt  S t. .na/iv   thr>i*gh » 4'-. *t»t.p<» 

chimn«»y.    The dust  »rr«jat»(wit  «»t^uipnii^rit.       nudata   >f fiv*> min    -y--¡ m»a and ¿ii 

inadecfuately m»intain«*d  .;l..>th  uag f i . t«-ra.    r".*nt  pt-paonnel  hav<-   th»   "pr-rif-ma 

imppeMi >n  th»t no  auit»èle e strofi Iter  ia »vai 1 »tel«, fop tfc»  Loa+ian Wirk? WKì 

th»t thf uà«   jf el<*ctpofi lteps C«M«I (^hiiin  Pi>ika(      Thuu  <«Wf>«wi«i >« pr-jjwt« 

io not  in- i lade pi «na  for «ti liz»tion of «i <»,*í^tpofilt«ip, 

The Abvii C«m«nt Üopka ia » nm plant  BUI It by th« F»ro  and K>v»z»at*n 

C«m«nt Company,  Oi# «Vì4«M@« of the  lack of poliwtiâ« «iaeion  ia  \hr abianiianm 

of farti I* terrmin in the plant rlcinity.    fhia plant ofintta vita %hm moat ua>- 

to-data 4rx»proca<M tacanoio^,    »itray oofiawap-tia* at thia plant  ia 900 kcal/kf 

of ppo*»ot.    f»« <*adly capacity of th« wcpfca ia   Ì.500 tona.    Iota tà« Mila and 

the two caawnt-friwéi*« ailla a*e e^ipped with  «sl«*ctfoatatic  pr»oi»it»tor«. 

The fl»e |»aea of tile Iti In *r« aiao aonitoped fop aulivi ion control.    Ta« 

afficiancy of th« alactroatatic pp»cipita»top on ta« kiln ia a«i4 to  a« <?f*')l 

par cant, 

Taia ppoj«ct aw 4«wlop«4 ay I rani an an«ine«rat H*HHaf «Ht* ra» attortala 

»foapactinf •*< oantiaMin« throiaaji «mflnearirf iMifi and ««%l»a>tic« a# aw, tat i 3M 

fra« tàe a^piiaMat oafamiaa,   flu ««fuipaaMt *rm variowa mmmtmiimm— Ima feaa* 

Mil co-or4i«*ta4 ia ta« ppodwetion lin««. 



?*<        f. < ' . i* •;•*!•'.•      '            »     -     :••" • '    4   •••                 • . r                              • • 

'.    , li    i   ' f¡      ;    '*• • •'     '    f'fi   ' /• •       tfhi      r              .   • »,    *•'•;. ' , 

Tía- ••*•    fi»,-       f •*»• ,   m.  rt     . . /•**»»•• -irr   iriu.h#' ;   I    ''•• #   r«. • f      «TM   it •'.•*.»•     i 

• r..    ,#f Vf .,     r  * > - • • m   /   '•  -v í   i /        «í. , 

t--    •      -t.-  t,U        »,    «    ....   1 .^.,     ^1- ._•..»   . .t., •    -   ,      -^ ...:     A,   » 

'!>          h   n .      t         >   ! i    * -"              : .   '          •        r      •   •  '                     '     . •                 ;   -       •       •:,'. 

•i(    *    ''•      Ph      t'».-'    .'*     T   <;i.if   TU    •          .r     ;    'r     ••"       i      ,         i    •       -,    •,.-•'' 

f   ' f'T-,   ;*nmi      i*      *  .-•   *r  i    ''   r" r.',      r'h     4   v •    • •  t      ••,•• 

vx    <   i    r  -ut •• /.•    f i    ;•<( .   ii • •   •   " i -, -, * ;,        !, ¡ ,• • , 

ft i      1   .      i • " ..  ••*     :     *r •.'   ; -,      n -i •    r -»wi        vf :      r-su •    ••       t    — 4-   .        •  . r . •  », 

:':•'•    ' •   i i-m,   v     P"   rv,   •-*»<•   ;    t.;' .   .•   ; r   !*   '     r..     .;   *     '' • • .. •        • i>   '••    r .'    ì 

:   "'     f'   r*       i       !**'    M.'     tM»"-it    ou-     . ;       »    ..' ' i „, > *, 

ÍTiTOr/, H'    tir      ó-    /«»i    f'*.   t     t",     H    B:'f. .iHli.i   i *     4 '!< . . V r. i     '     . < '   u   ' . ' , 

• f. ¿ .v   thr-•    in-    rv-r*t''i  •• r- <*•" • i.+   :>v   r,   ra>i-r     <      .'.>•.•.     F f  •,      r, .    ,      _, 

i>r* ti -.»(i   j». .»*•   f'.p»    -f   r««   ir  -   r*-     /• rv   f> .m war-'     .-••r   #..-•   »'   r    r    y       -y, 'i   ». 

».-' «»fm» ! .in   -aid T"\à*'->   >f Mfi       ì .«   triil  r>ip«fi   rv >   r     f  .-^•••T   *     i, t v 

rr.io.-«w  »•••p«-   r>-p.jpt-<t   .»in* tj   pj       in-('*M   » rk   > ;-      niir,   ru*    t'   '»      • • > 

h«l   -'»i     I   .«Fit«    VL»itM# 

"»i/lFfJmiMWit»!   "ofKiiti m*  »t  tk»  M  fiwia« 

ffc# fchin SeMciM Wmmrf in t*» lowlier »r<°'i  t.-« n^t  tr«*t   ita »ffUtnt 

but  p»th*r u*ilizMa  th« mmmf* «Ml iw<4ià«-»Pi»S  *ti> + " w»t   rs t.    ir-fi|*t'   wé 

f»ptilia« afemt  t<?0 1M plwitai »itfc *»«»*. 

fil« RbéiyoR LiMtflé %la« rWîtorjr pr@4»c<>i .\ X)0 t >na p«r ymmr ìf W,TÌon-6, 

Ako«1  tO p*r c«n« of là« »ylo« proém-.tá is «Mí«,    flits  ig  rmQTo<-f>aB*é into 

oat>»Qlae««i «Ml r*ejfel«l,  I«M »iiii»iiiiwi volUtion*    Tki» plant  r«pr*a«ntt a 

fM4 MHMpl* jf th« MiM»#i@i»l •frsets @f i«é>Miri»liaatLm«    A  *»*'.!  vi i ia^r» 

i* • y««» r»#»i »M« 1MM a««i êvfl^mé into » »»oapcroaa   '.ittle  to« with » 

k«*ltt ««à«f« «Ml flwl^kMl faciliti»». 

UM Hi «M«l*»l »WJ U«4««l «ft fajaffMH (IM>«) i»ciu4«« • chlor» 

»Iteli •l**4f*l#*i« »!«»•• • »!•—<Ua« pftit plavt, •»!»**.ri 3  «ci« 



ari.i hyir  'hl   ri     a ,i t   «it.-»,   f.nt.i¿.*r ' a up- p^h aph»*    )  (.,.»•,   «,i   » r»t- 

h»rdemn#- p . *r. ' .     Th-     h ;   r-aU«.i  p.*nt  un--*   i,*pr. r*«f*     •...•«rifu   h  »hue«   «vii 

the mer'ury p J • •-^ -->»-  -*    f r--.ru*-r.t ty w*     i»t-*>i «i*l   »   r   jry     •• .   a.    TV   hy-ir g»m 

pr-iu'-Hl  ii   i^-*d   lf.  *h    mnr.uft •ir     f hydr- 'h     r¡ •   »it   ani   f  r ftt  h»M*inf, 

3vii w»rf*--d  *r-  -lin-iri •••!  »ni     aui-f        'i.     T»     «**«>•   uH'-f-      >.t. »m*   *t*ut 

twc   ¡?ra»ü  -»f a>; . ; la (•• r   atf-   «r..l ia  ii*p'*••>!   . r¡  th>   main <!•*•)» r.    A »• ;   r 

•mvir »"r.u:   hazard «i th   »M.-  ;,.»<   ,j   that   t.r • -*•   h:«».**, f   r fi . mg   -hi-riri«- 

cylinder» ht< neither ¿ri  »um ayat-m r¡.r «<   »ut-Buti     .«hut   ff  •/»!/.   t.  privant 

overfilling.    H;»"v^r,   n     ir:   ii"i:»i    f    h    -r,n-   p  i j,-n i r.* ha :-      • • irr-i   un.«  »hf 

factory began   'P"r»'i'f,i   ir;   '••4*, 

In th- c»ue   if the DC* f--rtiìu-r plant.,   *>'   *«.)   r htzart  »ppe»rs  t     »ria« 

from  the use   )f  primiti/-   hani- >p-r*t-HÌ aieva uhi  h    -au:«-     »r*?-      , .i*l.--   >f iuat» 

•ftt«rial  transport,  on  th»»   jth-r h«1,    . • 'urs  a.ui.* c;. -w-im/ir.ir t-:»a   *i<i   is 

practically iuat   free a*   the diachar*-' pointa. 

In the New Delhi  »re» the Hindustan  Inae -ti -ides  Limited p.w. w** visited. 

This   is » 3overni«ent-run  enterprise vii   jffi • : -* i a  »re    • .n.'Hfn^   »bout,  puliation 

problem«.    The workers«  representativa,  ho»ev>r,  are  >*n;*ware ,>f p>aaiblp   ij»f. 

ten» health hasarda from pollutants and are cm^med   instead that po 1 lation- 

abatement measures might  affect  employment.    This area ha« traditionally »affered 

fro« unemployment. 

This plant  produces OPT as a 50 per cant  »uttable powder ani utilizes 

cyclone separation and » bag* filter to prevent iuat  loases.    The effluent fro« 

the process  is highly acidic and contains a high EST concentration,    »rior to 

discharge the effluent  is neutralized tu a pH of 8-0.5 *nd the SOT is r<**ov«d 

by a filtration ayate» which includes activated carbon.    The treatment sy«ta» 

was  recomaended by the Bat i on«, 1 Iwironmental Bhgi nee ring lesearen Ina ti tut •• 

The spent sulphuric acid used in the SBT manufacture is  recycled after raga»«fa 

ti an. 

A plant in which good environmental practice is not maintained is th« 

Indian Byestuffs Industrie« Limited.   This »laut ftoèmm about *0 different 

dyesjtuffs and several intermediate!, including a lesini»» chloride and nlmhftili 

moid,   sbst of the »atea e «jai »ment hav« venta to the o»«n air.    Bo iafo natie» 

ha« been gathered regarding gmaeous «ischarg»« from this eejalssMit.   The 

«sjmipient for ftsklaf ft lavi ni un chiarie« doe« have a wsaahlnsj device U 

of oh lori»«. 



.1 <_ 

ft t <t»;   >f   ' ', xx> » ,'•*•#   >t'    ¡fett  «-ff. *••»(•.     •*,"»   m~ :   »•,    TV    ,r   •/  *r <••+*.* 

»•«*   ia   » •• «it >«*    f. 'utr». i &%*• i   n   >f Highly   »• ii  «wt"it     ia\ •.&!»,  »r¡ -  f». *   ry, 

¡M  p |> ^ > <ti*< • 11 m  t*1 t»i : -fu*--*«   r»-Hi* •   i PI .*|i i ! '•#•••    if  »      *. ind»     f     : full««     "*• *• 

»h»» f I•>•)!»•   ima  "lUipPifit   %r«  **<•.  «et,     A   j» >   *h     »•**• PB   »r»      .ratant'.y    -m-   --»"4 

t.-  tin* ¡iri4*'<i  *>••  %u.<»  « ft*¡ p»»»t»t   :*   [ >*AM  m-i   t**i>*t"d   fey  ««Kì«    *»<>»•    >f>^  •. -• 

l<iO »irti» M  it»ffi-r wr.ü*   ;y  f>>*  i~m»t 11i *     <mà.-^i fey     >*•• •   #i»h tv     h -au   ».«, 

TV   t't,%i  w r*   fir-   ! H   '»'i*'. 

^'  jtLtijf ^-   *'    *•*•   ^«i.-J.    LLiaatf»   LB Turk* 

TV   rft*4y   if    r,7i riran'W ».   "ff»'-*.<     f  »h*      V'»i   ».    -nduat ry   .« Tirk  y 

•• centrât ed   m  f». t  PIC»   its   tin»  Imil   *rti   landìPflu»  tr»«««     i- tri  *r»- fci*h y 

inéuatrtaü »*>d.      if.  ^flffi : ,   t-fi'-  »»»lajfcmcrit.   iure  rm-        f   tn<-   f». t  Pi"rf  »<r     ri   t 

MMTe   )f   the  i>i';(<Ht i v»'  tiff---td   th*t   t.V-   ¿ari  .ièri    'f'f. i. ri* «   »• r<"   n»*/ih«    n   tu* 

«tnvironai^rit. 

leven  ch»*i'4'   |i«ti  w*-r>-  viait^d   in   thiss  a'niy,   in - \\tA\nt lïanaf *••* ur> rs 

jf inorganic   ;V*»u   »U   and   * rulp  »4 P«*J*T mili«    M.* ter  p o i lutici pr-iel-*»«   -^xi at #4 

»t »il ify« planta*    In ru  ..-»«en •er»- anjr »•«t.«*-»*t<-r  tr«»t»«*it  f^iliu-* 

praaaat.     In  t»j planta h »*vy iiaoaarf»«   <t mercury wrc   jaaarved,    Üa';ri*ra?e« 

>! air pollatanta praea*t«d   prbl«ii »t   thra«  planta.     Mv» planta hai  »<rai p«-*it 

f >r »If pollati  n iktlM«**   inc'.aiiaf a«¿ filter«,  -:flmsi*i,  w»t sorana»^«,   and 

elactroatatic  precipitator»»     Poor *»cV:>ry  workir.^r .onditi   na  reaulted   in  health 

pro »la«* »t  taju planta« 

laait  Bay wma fuani  t, >   a* aarioaaly puliteti »y «fflaanta  fro« local   in«*«try, 

«apac ially « f«lp «Ml »«f*r «ill«    In Banali raw,   »t«)e«««ri:  »olliètian ay Heavy 

inéaatrjr ••# •"• *>*« can«» of r*«i*c«4 @rof> ft«Ida  in ta« arca« 

tUUin %1M I «it araav,   tha aftaaioala  inAaatriaa a*« »«coatd in ìa^orianoa 

tn all aaaNfftctorinf,   flii« laAaHtf a«@«a>«i aawHljr «lcNaf -mm Nnk ot I«ait lajr 

•Jai iU afflaMit« at« aU«ofcawr^ iMa ia« •«#.    faa «aj«r aoliatar of ta« ••# 

la U» tei il—iiit-oaaxd Sato •Atl» ««1 »«**r ftll.   Ta« 4iac»ar#aa aaata« ara af 

kiéfi atr«B«tà «ai aci4it/ ( »ta««—taal «aigiii  iiaiwl »f 4,»O0 *f«, a« »f 2.4). 

IfcNBrrat, tài» plant «til IM cl»««i in ftw jmm tmt m mm plant M taa aoatk 

coajH «f ftaffe«/ »ill raalaava It«   Taa a«v pl«a>« «111 tawlai« » »iolaiieal «tta> 

traafa»< pUnt. 
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,    t. .. 4  .   r.    ,   tr,.   tr,.A   ,.-   n-   (riv*t. >y   >w.«i K «n*» T»rii«  nt<;i*ri. 

„t     .   -it  ,,.  t,     .    .     ••;„.,     **.-.•.!     ¿MU, BBT,  t-«riz«fif h«-»-h. »ni*-,  hydroehl >n 

* ii,  •»!.•" V!    "»••   '  *'   * *  *u¡y»«uri    «ri«.    •».)• r polWti* occur« frc« %%m 

Mr-if?   ••!.>«  ^  th*   •» -   r-»'-«*i>   rl*t.    Lo««*«  *r- 120 cr*»   ,f *#rci»ry **r 

» ,n     f    u,.;     -r'.ii-i.     TM«?   *»••*.•••»»•   me  •• »n   'f •»•r-ury  ii«<h*rf«*i p«r 

y.-.r.    Th      ff   i-r.t   I-., r .r,-   ..-   m»     r«n»  »V,    Th-   I*b-r%t>ry *t  K m»a  1. 

w,        .,tff. i   «.i     Tl!!l.-l  •     «.V.y.v   vr-ury -.-n >«n»rVi •»«  *>'*  U«'  racilitie« 

tr-    nr*.y  i=-t   -• » '• ^ '•"• •   *"n  * r     »"*«»•*•*  >»' th*   »«^••ury   -one*ntrtti >n« of 

i;*  rurr*«    r rr   ii  '*.     Ir.   *iiiti   n,   »» ut   l'.O **   >f »,   *r*  *itfd feil/ 

fr »  i ••*•«   >n-.r   '     »•••»•>=••  *•'**»•     Thli:   " •,'ur"   'n  th"' *«1Phuri"  *rH »rofeetlon 

ThP BW rr-"la. •; >n  »t   K <n*m ••*   i-«i#i«* with » ip«t-»cid  recovery «nit. 

H ••»••.'•-r,  »his   rfii*  iiw r,.-r f^-H;r,*d properly and th* »pent  acid conUlftin« 

,hi  tin**d rrAw*.'  i- *i*rly  ii*;h»r*>4 ißt,  the Bay.    Thi« i« • ••rio»« aoarc* 

f f     luti   n. 

în  .-outrait,   th«- b*ru«n*  hemachlorid» «nit at KuriM i« ol aofera d««i«ft 

«id f«cti>M »lthoit  haa»M to   th« wfkM OF the environment.    TH« iwactiia 

v*s«e.  it wll  «««Xl v>d th«r«  i« no ««omn to the «ltraviolet   light.    *>fk 

i.  r«aot«-•«troll»d fr«   :»taia«.    Unreacted teeniene Is evaporated «id racycl«*. 

I» **m+ry,  th«re were laitance« of »a« «nvironaental poetice oeetrved 

»t aoit of the infeltrì•• vi«it«4.    teveral ìMìMOM of »«re»»/ éiaetavg» 

occurred with no monitorine  >T attempts »t control.    There »er«,  homvr,  a 

MNièer of iaaivifeal ca.«. ^f •«»*•». m\l-W* ruction MMII for patirai«? 

• rofect« t»»t «*r« ^•i*tin« without ewMinf «vir«»«t*l «•«••«• tlo«. 

•irtltl •e—wrt« •*• ofte« •««••te« in ta« retort.    For eaM»le, t»e 

»«>er»ho«>tot* **»• »wmiMrt »l«rt •«• rwiily »«iiif *•«• t« «riMpoH tfc« 
•*eft*»«9à«U.  «« fc-JV cl»^*J ef *-t »re »ff«*»«« «t «i«*ftfg» foln*.. 

f»e .*>•*• reco—*de« th« «M of wife h«lU wviaff «I lo« •/•••• «#iÌFt^ •*** 

óyelo«« «4 fe«* hftpi *t the éiMhMfi >*i«t..    OK/ortaMtely, %«i« fi»* «!•- 

etorfM «Mte flwrife *AtlM«t tr—fit ist« IsJtt »H/. 

PieJiiiif s»tc* fet» ohtfti»«« •/ the taw ia t»« knAifWi »r«« i«iio«t«é • 

re leti ve mi—fwr ot ««*«• •*•» th« peri »4 t*#5-tfTJ »ve» *•»<•»* • •»••*•» 
•«•her of iug«r ho«t« «nw>l«4 tht «<MM«r«i»l fi «Hin— t« trafv«l f»Hhj«r •«« 

U t\+ i« tf73 ta» i» t*%    He« «^H« «M»**« th*t rell.tio« i« tÉ« MM 

far th« »«a t« fiah • «Tester mrm t« «Mala «h« MM < 



A  t  unt'»r    f    r.p." in   *h-    Bandi rtr-t   ti1'  i  '-v."-  r-i¡      í   /1 •     J '  :'-r .-a   ir.   1 .••'.•' 

mpif-i   •.   1 "< .    Tii' '-xi-rt;-      n:!ud*d   r.htt   t.fc.     . :'     ' -     :"  :    ,.S\,n    n   TJ. 

./i-I I.-   tr-   [\k- '.y,   but • urn   t   !"    lir'--»:,7  tra •<•'!,     H <w- '.'• r ,   :•   . iuti ••!   r. *i'   b-^n 

.;h 'Wn   '      • ;r\tri iat>>  », t)v-  d-   r^a'-d yie.i   jf wirl  uri    •!:•   : r   :>.:••  Bmdirma   ¿rea. 

Th' r»    is   i   -hmi    t.   indu^'ri e;'   ¡*r <*;;    it   t»n   Ì   ;• rrjr-.'-nt-f u.aji'^d Tifbitiic 

institut".    Thus rrjuf.   i.;  •; m' -fin trat in*?   >n ptaM'iiv   in   fj>l  prod et s  and  JH 

••rivi r-niB'-nt ii   "  r.tuni nat i ;n   by  tjirri  cimp-und.t.    Th< r     ir'.-   lance  ^ri.i^s   ini 

•ff.vr.t   iiU'-Kir''":-   'intimine t.^r<n   in   th<   B:mdir?r,¿ *r-1,     Ir, the  fatare,   thir 

irr  up   wi i ;   -aid .•  at'ily  th>    »ffoctj   >f  fhe  heavy   ijy.ieö  ini   d i ••. :hir£e.:   jf äITOU^ 

:>,/  th>- Turlcish ••hl-r-alkal i   industri«^. 

In  1»7i> th     -homi -air  and  fertilizer 3'<-:t ,r;;      ritritila!  l'i.'    -.nd   \\ per 

••nt   r"3p<".'t ivly t J  th • Turkish manufa-turinç ->/tput   ;f  au "it  LT  1   )  t i 11 i ;n. 

Th'   • •rp-etod p.;r f«nta?" fi^uroa  f->r  1)11  are  14.     md   -:. <   r ^-.'Mv   :y.    Th 

iVT't^ growth  ratte prj p-oted are  1 1« i per cent  í'T chemiciij mi  2"   p-^r ~^nt 

t' )T f -.-r* i 1 iz^r«. 

With  regard  t) pollution  iogial at i *n   in Turkey,   there   iJ   JUO   law   <n 

pji luti m contrjl  and general  hygiene.     This   i a a résiliation whi :h pTHiits  the 

i  sing of factorisa that  are causing Buffici ont environmental damage. 

Case study no.  rj I    The  Urtile  induit» in Thailand 

The  report 3uimnarizes the function« of all  government  agencie3 dealing with 

the env. runmtint.    The Sanitary Äigineering Section in the Ministry of Public 

He»1 th it the group that gathers sample« for water pollution analysis. 

Three textile milla were selected for study.    At Factory I where no dyeing 

is carried out,  studies were confined to effects on plant  personnel.    At 

Factory II where neither «pinning nor weaving are carried out,  the study was 

based exclusively on the external pollution caused.    Factory III was  selected 

for a couplet« investigation because the plant carries out spinning and weaving 

(greatest potential for damage to the work ars' health) and also dyeing (greatest 

potential for environmental damafe).   So«« studies were also carried out in a 

fourth factory* 

A aajor health prob lea in th« textile industry in noise.    Government data 

on 33 factori«» i*i»o«t« noise frsater than 90 decibels occurs in both spinning 

and waavinf of «rat ion«. 
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in Pao tory II!   i  t-'ta:    >f  1 37 »Tk.fr«  in a work force   >f ',601  (3.6 per cent) 

received   -Uni-;»;  tr.-atw.ent   r r respiratory aila«ata  in Apri :   Wé>4e    a*«U«r 

number» reported dormititi« (oí) and auditory probi*«« (24). 

The tea* eluded that an appro«i*at« total of «O par can« of ta« «Jffcart 

eipoaed *J   th-ae factory environment« would  be  Ukaly to «uffer reapiratory 

Jama«*,  and another 1'» per o ant would  likely «nffer hearin« daaa«e.    The «o«t« 

it prevention «¿re    al -ulated  to be about 20 per cent    f the .-„at   of  lo«t «•«•• 

and productivity. 

In the matter if water pollution,   the «Mil canal«, called klon«a, «re of 

great  importance to the well-bain« of the people.    Fi ah conwaavtiofi In Thai Ian« 

i« about thrae tiae« that in the United State* and i« «inly fro« fra** -»tar, 

Thua  induatrial pollution of the klonfi ha« aerioua implication«. 

Two factorial were «elected for atudy of »ter pollution effect». 

On« (Factory II) had priaary and aecondary traataent which reduced tha Mo- 

chanical o«y««» deaand (K») and upended «olid« to balo« 20 and 30 «fa rraaactii 

ly.    The otilar factory (Factory III) had only priaary traataant (a lu. do »in« »ad 

•adiaantation) which i« i..«ufficient. 

In the caa« of Factory II, the catoh of flak in the klon« ha« reamired 

about the aaa« aa before th« factory MM Wilt, In the case of Factory III« 

th« condition of th« klon« dowaatraaa froa ta« plant i« black aad t«r%id aai 

th« villa««« havt complained in the nawapapar taat Factory III aaa aarioaaly 

dafradad the kloaf* »«for« the factory, on« a—tnt faailiaa hai —«a««* ia 

fi«h farain« with ponda filiad with kloaf wmt«r. All faailiaa have as« aaaaraatlj 

oeaaa* proéaotion.   Fartaatvjora, all fiatiaf la ta« kloaf aa« bean «Ualaatea. 

There are four available alternative« for the problaa of waata« froa «a« 

tastila iataatiyi 

(a) ft> treataaat) 

(b) Ooawattiaaal priaary, 

(o) atalm raatiliaatioa of 

(4) tclMtioa of différant p 

Only tae ft rat two aava »aai uaaaltuai aa altataativaa ia 
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â   lar§* »• il m   ¡f tai»   r»a<>rt 4»aia vt %H   telino io^y t,ranHf"p.     Japan   i« 

fey far ta*   lartfwzt f->rei(pi in»»«t >r, Ro;<iinf   >wr •M) »»r -«ait    f »h- t t* 

f,>r«i#i ^aaital*    Ta« éuaiMHit  aiottvc  m 4*v»l j»in«? w4 a*int*in i n#   .*»r%«»a« 

aaraata«    fli«  JV» raja« lai a«? ajajontjr   -f t«'-lavj í JéB1  tr«Mf ft   -    i*r  t»r"m|n   i>iat 

ventur««»    T**»" tra»af»r«  ar* tè»*ai 1/  in   th»   f  m   .f kn<<a*-li<'a.     T**   ,-v».     f 

proaaet ma prormma tucano i>«»/ tranaf«rr«4  ia fai ri/ ¡ >a»    ra< t >ry   ¡ÎI   •»• 

b«m«fitt«4 «aaacian/ froa tm.hno1'->«•" tranaf»r»    fn*    >af>anf aaa atarüM ay » 

Tfuki «ao   la noft cnaaaajr »raaiéant«    H« f'Wn< a   )uint vwttar« vita » Jaaan««* 

aanafactarar lu ta« »14 t^éO«,    Ta« fi m -arri«*«   j»t aot« •»•vin« «né 4r«inf 

procaaaa«.     Ta« aaccaae il  •vt4«fit  by ta« faßt   tàat  in« f i f«   n »k!« t< •«•* 

til« hi«* «nality 4aaajta* of  ta» liPr'vi aara.«t.     Ail na^liin»^  ta Jaaaa»a«. 

Top ajai aléela aaMtfanant   in  ta«  fi M «M  ala»at   *» 'aaiv»ly Ja»an«a«  in   *ha 

aafliMinf «ai nmiM aoaUftata« ay ta« Ji 

tajarÜa« toll»*ion M  ralatai to tacan*» l»«a/ traaafar,   ta« »psalaa «M 

raoo0»it«4 lu «11 ta« facta ri »a vi ait «4«    Havavwr,  vary litt la att«n+ija «M 

ftvaa, ta  local conéitioaa »¿tarn »elation« awr« ao«a#t«an4 oft an ao 1 atibas aar* 

aat »ara a a« ant ti ««tala« anaaara aaa «a« Uà« (aaaally ooaalaiaaa).    tavaval 

ojf liaa aoaftftt aal» fra« a Jajaa.ui aatar-traatawat fi» atta <»ffieaa in 

Tal« fifa afflane aat ta hmv eaaa>14ara4  loaal canditi ¿»ta la éaeiéinf a« 

ta tat saaa af Paatarjr III •• ayaraaiaanta «aat of aatar aoilatiaa aaa 

caloalata« far aa avara*» faaMly Uvtaf an ta* felaa»   A Mt aeaanaMe la«» «f 

aaaajt ff JO ya* faally yar jraa» «M aat 1 aat «a.    If taaaa i—mm a»»« iat*«njali»«é, 

ta« tatarajal Pa4a »f rata— far Paatory III a»al4 a« rateai fra« n y«# 

ta 

•aatarlaa n ma lit 

IT a i—atiaaatla 

affarti»« 

levai asi laajHttiaa af 
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III.      AN OVERVIEW OP THE CASE STUDIES 

A general  failing  )f th.- caso studies was that nach team proceeded to work 

n»  the environmental  effects of industry without  consistently following the 

methodology present«! at  the briefing.    (Presented in annex I).    This may have 

been because the procedures outlined were too  lengthy and  important tasks were 

nit distinguished from those that were less  important.     In  ai, attempt to  over- 

j)te these shortcomings,   a new methodology has been prepared (se.   annex  II). 

In the case of the integrated iron and steel plant  in  Brazil,  the team 

worked on a single plant.     In the case of the cement industry in Iran,  the 

tea« worked on six plants choBen to  illustrate environmental effects ranging 

from quite bad to  very good.    In the case of the chemicals   industry study  in 

India, UMIDO requested that the team visit  a small number  of plants for the 

purpose of carrying out detailed environmental  studiea.    The Government of India 

responded    by suggesting a list of Borne 30 companies.    This list was eventually 

pared to the more manageable number of 13,  but this was far in excess of an effec- 

tive number for detailed environmental studies.     Por the  future,  UNIDO should 

insist that environmental case Btudies be carried out on a minimum of plants, 

preferably an in-depth study of one to three plants within a particular 

developing country. 

Team no.  1  (iron and steel) paid special attention to  the effects of pollu- 

tants within the plant and discovered substantial detrimental effects on the 

health of the workers.    However,  the team did not evaluate the negative effects 

of discharges from the plant on water quality and stream ecology down-stream 

from the plant. 

Team no. 2 (cement) made a qualitative evaluation of relative environmental 

safeguards and contamination to rank the six csaant plant» visited.   This work 

WAS not carried out using a methodology that could be utilised to study other 

industries in other countries, but it was at least useful for the purposes of 

the cement study. 

In contrast,  team no. 3 (chemicals) examinad each industrial plant in 

isolation and made no effort to compare environmental, offsets of different 

plants or to develop a ranking of envirowMntal effects for the différant 

slants visited. 

• i 
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Miseing from all  the reporta,   •x<^!\,i  the report   jf  t^am no., (t-xtliec), 

is an economi'.:  analyais of the conto  of poi luti >n  ibat<«'i,t,    '¿<i-Y¡   . ,jts  would 

include the economic costo of air pollution abatement   in  the existing faci,ities, 

resource recovery poaoibi litios,   arid  th<   abi . i ty   .f  th*   T«
1
 tnt  t     absorb   th<-  net 

oconomic costa  of pollution contrail» 

Team no.   4 (chemicals)   identified   a chlor-al.-:al i   p'ar.t.  whi   h   iti . i ..  i 

mercury celli!,   but   the team did not  consider envir ;nm<--ntal   lámales  from  mercury 

dischargee.     Furthermore,   laboratory  facilities w^re not   auf f ici er. t  t J   a! 1 >w 

for mercury analysis.     In addition tj   the envi ronmental     ffe.-t,   two  e;. n irTn • 

losses occur.     One reoults from  the discharge of one   ton (worth  about   fir,")00) 

-f recoverable mercury annually.     In addition,  excess hydr-pen that -ouli  ':><•• 

used for hardening edible oils cannot   be BO used because    jf excessive m^r-.uty 

concentrations  in  the hydrogen.     No   economic analysis  was available  f >r  evalua- 

ting tre trade-offs  involving pollution  ve reus  resource  recoveries. 

Team no.   o (textiles) spent  a great deal   -,f effDrt   in analysing th- 

econouicB of over-all textile plant  operations  in Thai land.    This analysis was 

important and wae presented along with the conclusions  on the economic  effets 

of instituting various environmental  controls.    The analyser of transfer    f 

technology by tea» no. 5, although interesting,  were not  relevant t,  th»=  th°m. 

of environnante»! impact analysis. 

Piacuasior. of revised methodology 

Por futur« caa« studi M a revised nethodolofir haa been prepared, wtiich 
entres on five work ureas (for detailed breakdown see annex II)i 

1. Pollution and enrironsental effects within the plant 
2. Pollutant! leaving the plant 

3. •ffect« of pollutants lauvinf the plant 

4« •Dononica of pollution control for the plant 

5. Uf»l iaxuicetions of pollution 

c 

Moi«: areu 1 would ee a surrey within tè« plant of the working oonaUtioM 

of tk« «aployo«*.   Por asaapl«, do nnanria «slat tkori to health au a rumlt 

of the exposure of workers to tosto onenioals, vapour*, or »artleulatea?    If so, 

th« situation «mould ka tao reut« 1/ ée«u»«Bt«t.   Maat i« th« offending •uterini 

and process?   Ho« nany vorkam am aiT«cted and wfcut ar« the health effect«? 

ïtf>¥ 



i, .« *-.   .  w -ff —   — ~ "• y - ••••* - '*—'»"« - 

,»   ^.u   i  ,.„   ,-„   r^-i   «4   -ff   *.*•   •••>..•  -*•-•*   "«*    •M«"-4   *'**   **'"*  "M 

i   o»  Mt.  »y   *   f.v—4^ I»»  wi   *•*.   *     -V*   »-••,'1    l-,ot) 

«- .«IM. ^-«—••. *-* «-1** ^•tti "te<M,1* * **—*•«•• fc **• 

êi^iê* wé alitai •**>»**••   if «r 'f •*»• *— ^"» *"' 

3, lB*-*rUi MiWritf ^**i—, «fc*  *^«^i* *•« *» 

«•« Kv>«i4 irin*« *• fini >•< "A*A *•"• •"'" **• """"• ** *** 

»» 
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In «Mitili t<>  «i vMMjrai*    f •   >i>m   *    »ff«  •», ».•»*  *f»   -,  a* ¿  i  <*»••* 

I.«  %!!«• •p»»a* i '«»    •>•*  *#•*•  *fc" *»   i »-f»lti»r»:  <-ff'-< *8    r tin-   i wt\aa+rj * 

In  >M*»r «afta, *••• *** **••   ineM0t»|r   l»y< ta«  i » »•»    f »h-*<- a*.     : i /«  m »,*.*• 

'•laaaajtttjr?    Ta* a» »t .     «•••/••  »*••« <li r«< t »?•»*»•>»i    »»««fit»  t >  tfc <*~ afe" #.?*.  »t 

*»«   tm%*9f»     a« »   r*-«m.»     f   tk»  fa»-* if»,   h»vf ••»••-   -   >n «i     »fwtefit*   in|sr"/<»<l 

%*•  faa>li*f    f   'if<-     f  tH»  • •*-*»  m* t>'ir f»i , ! •-*'5    ati%t  p-r •»•.»*»•    f  *h» 

••laamjut« *>*• f-»r •  i» «• i j.f«4 »#  **•• f% • -rr?    >< »ft- «•M?»*!/'- ¡ut', h •• «aiyr 

»«.tpi*  r»  m\ *«.  Mt#i»«iv»  b«Ä»fi** !»i'i»        »»ti)   »awn*- *• >   •.*••  r : »•.*"* 

f*a» a«,   t (if* me **<•»',),   fir »Baa>r  »,  rmc^rifi *.hm*   <,s*>n   mit»*.'. ****.<< 

>»t   jf a tata. a*>aa;a-ti<*  vf   MOfaoo a»ff*r  »,i»<t    •)Btim*j ... »if línr» t>  a-vir«- 

»i r »<*li **»>«,    ?»*•  ***ir»-  p>>a«i**i »«  i Bp * n *»!<••* •   "•. •*•(•«•.   *a»  » èr* *    *-W-T*- 

•if a» lia*i w alt «a  pin»»»i:i«# »ine«  aaift.     ¡te *h<*    >t,h<*r haM,   i-, KM) ¿.«i..».-- 

•r« êirwtly aaan-jyaa) &f **«*  f*.t, »ry «tul r«<--i\/*; lir«- t —  .>#i<ai>"   bnti^fi»*. 

If MM a»aanaF faan 1/ aia«  i» f >+r * - fiv» »«•»•»»,   thia WW»» »»»•  4. t > so 

pa*   'ant   >f  %*• •••*mim\%t  rm:*\**m  ÜM   *<• «<*i •   »«an*fi*a  fVtai  th» plan*,, 

V*,« tsajl aav>nl« »»**•  ln<*4  % t  »•.«!<'<• Ih»*»  «¿minât   *M~  ••,     i«    < i?**    f th-  »ir 

a*Ua*ta«, 

kr«*  } afco«ie   -mi-mam ay  »t'Hin« *<:< >•»<*»* •      **•   >f amter pollati:»* 

afci<* aaw« *«(;»#»*•  »wait«««  afflnaata trm  Mtia p,«tt  h#y*-  A—<w< «totliop 

•«•»a*««.    Baéartiani   if fianiftf <i»tekH   mimg t> éi a» *»*#»•   >f »ff mmia  ia   m« 

•MM»!«.    Air »elhHi.j« l—i^  i-j  e*»»a  La   attutli«».     *44iti >MÌ  eoata  f >r 

»»••»•—< •#  in«««« «•*•#> «r  » *>«MNn«i  inAiMtri»!   mm*   ,r •WI-IM^«7  J^lt 

«a  ••   iMli 

4 •M»ié eoMoawlrtjl« an «k«  «<;uaja«>iea  ^f ^oll»ti>fi  z<m\m\   •«  «à« 

fasto «y,   f^ia mm •»•14 »«MIH »f «•» pav*at   fsr u« fiM« !•»%, »à« «aa* 

•%N»I4 tamaailiaji an MM <MM*»*U  mmmami&m ttt tèa pia»« »a>«*«ti<Mt aita MM 

a«j|a^l«a at aaaiHaaala« M»a HiliM »# M»a plan«   %a IM«P aoIlaria«   -.uà«an i 

••••'•a    »W Maa aaaaaaf »a#t.   Ma* «aajl a»«14 etmcmìr**«  m  %k« p»a«i»la new* 

«ia» <*t «fTlajaal taajaÉMM« o«#Mi ay ajnMjPalaaf po«aai«iai awajaa  >f »»éaniatf aaata 

ha« |a MM ala«««    »aa* aaajw ai#«   iMlaia Ma« faaawcaaaia« ^ a Mtt« 

****** Pa»aaaaf/ av f»# aaataa raaye 1 àa»j»    TA« aa>*a DUI^ »* i»o«3r- 

• afta»?  Mllaalla af MJM) aaaaaaMa aea*a ajat »aatafita \%m\ aim 14 

»a  «i 

Uiaaai 

•al %a 

•f a«ll»ti«ai    afcat 

tflft   Na>« ajai ta« eitf, 

»f aar «ai««ia« 



* 

•     t     ...     ,    i   •      ,     t   ?       ».;«    »•    tr       J     mit    ,r   Vly   . »if ipff«t^nf 

t-, tr. _¡   ,, 4  .      .   -,   ' »,  >f   iy   '•      5  v. priir.. r.»   »     r-iu--  p'>;:uti -r.-».   ¡I» 8<-h*nf»<«. 

.4 *ta    r : r ••    •«-•    r.  ». .   t,h*     ***   .«t *ii»-« «tx  tft» 4 iff i   u. ty   in  t*i**%rUi i n* 

r- .     fr¡ •*.,*#.,/    'ift*íi    .-',   th.   r»n*ir*-<1   inf  «lit. i TI  simply <t'-¿ 

•    •     * .-'. 

TüJQ(.    r p  .....   t.,»t   »     4/  ii  th;.-«   i.ffi-u.t.y  in  futur'-    •*"•   .'tudi»*,   4 at»ff 

,„„,,.r     r ••.•   •-«R:       vi  r dh  -a..I  t)«   a-M   •>  p-r^-i'T-f.  r^T'«^ p . wit*.     H. 

w a    ,   t..    .    t    •(-,.    .     y t.-   t      i...    «+¡»<ii»<t    .ri   the   i>»i*i *     f   •*!•>   b"«t   »vi: :»b;.>   in- 

f   !**• i   r>« 

Kt:  *h-T m »i. fi    tt i ,n ' Mi'Ur     >n*ii' riti -n   .«   t.     •«•••••riti   th«   tur-»* i TI    >f thi 

*«<-   .-'t^lr   fi--.i  » - rx   t.     »     •» th"   t^.^n   to     btain   :<*r+*.r   i»t».     Th     t»"*» m i «tot 

»TK  tf •(-  ¡.»M    -ìI-HT«; **i»,   f r ^r«t|>t   t     ¿rather lata    f.  f%'t.  ry   ii.i.-h*rm>«. 

.^m-   i».^,r  i-ElmU.!.,   >f  th'.   'ttl*   ¿lifting 

On«   -m tri but, un    f th#>   :•»•  •tuii-e  ha*  b*«n  th-  broaa>r 4 i «a<«iB*tt J« of 

*,7ir.R»«t»:   infamati ,n »d  th»- »l*>r Tir- >*tiition    f  ti. n*«<i  f  r wiviroMmiitaì 

Malyais,   tv« if  m a minor »Rmlm.    mW af tme point»   >n  the «nviroMmittal 

Mcm-ümt (MU I) »•* mot •••» tàoiiÉ*it of fcrfop» «y th«  affici»;« in th« 

émval-^im« oowtriM«    fki« •»• tr*« ^o**  *» *»• *jr« P"»**1*» •»* tfc# 

t.mommWi.ifl--%ilJ »ivMt *« »lmnt«. 

OH tlt« »«»»tir» tié«, th« 4atm rmMìrmc for an Mvirotm»«iit».l analjrmU of 

M» »lout« rtmtt«* mf affari «MOtlamlm«   t*U Mfimetm mot* th« r«l»tiv*ljr 

f*eMt «MmMi« M «.vifem*** MMMM Mi tm« iMÉ ••»•>? af m**t 1. cafffmBtly 

MM» atovt M**Mm»MtM »••—«••• i* *• émMl«f>*«j# OM»tftM. 

<5«***àm MMflMcM ffM «m» MM  *t«iiM IN  f«l«VMt  to  MOtM* «IM^mmV 

jeiM  rfejWt   »f M-l^MtiM «f  fmUtrtW   MMÌ  MM  M «f«M-«tÌ llMÌÌM »f 

M»«M «ttm MmMMtiM «f MliVltM,     am MtM U «M M»lMÌ»  of iaiiVtMml 

MM mtmii««,   MM MlltMtiM «f MÌN  Ü »tMttêml t«  m* »MStiemé.     t«M M,   t 

fMBt tmM  tfc* 1MB Mt HMl r^m»t  U MÜl  IM»MME  >40 %M« »M Mil mf 

IM«.  f»Ä M»iM«i »tMlMf MMimV.     fM» |Wmmtrt   t«  MÌ4  %•  MJ»M4W M»- 

••IH,    àiUtiMm>lkf.   %»*• firn»* pWmlì —M Ü» Im» M» Mm »f 

•Mf MiM  i. mU %• • MMr MMM »MM.     IfW MM« im »U« 

c 



! ! i.it-furri»' <••  *•   r%t    m i e I A^.     Th^    l>'. ii)^r-if»   r<-<¡ i   *i   r, • ¿'I   r   : y rr, L x i r, ¿^ 

.; t. r»ma  t     »rhi"V»' r,"ut, r»l i / tt i *n  »•*;-:  al-     f funi  t     i.     • r i   ' ;   • i,     :i .>»'••/<.rt   in 

i?(*ri"r't!   tJv      i."    lìtiidi .-e  ah >w 1   i   . * •<    •!'  r.r • -w. <-i-''-     f   <.-..     t; ;ti   r..'   f  r 

1 md i-if'r i ng  th<r  '->jr  >mi      and  ^rit.       .fia»-fut r,     .     . i'   t  •    .;.:¡bi-   r. • . i oy 

if  industri*.   '»-:    -Vi>r.,   »'•  mmi-t:   u,i     'nr  -.^r • f •*.•  »lay .r  ¿'ì-'h   *;:   -iv 

ui>-   )f      mm in   rf"rvi :»a,     A   r .<t»r.tii'   «/   i t,   b--r,f f. '      !'   t       -.       iti   r.  :•. li   y   ;¿ 

ttt" y JIï3 i ta i i ty   .f   aohi-ving sor*'   .-tried   »ni   b'i.ui  • 1   r¡ ur *r   .:<-t*   - Tr¡ * -n * .5, 

Th i a  »v>ila   tí:<-    ii jad /'»fit tgoa     r    t " ;r,-— •   m¡ uiy   '   wr ".      ;  -      : *' i jr,   I..î     ;. r - 

7i 4«»  «mr-1. oyw-nt    >pp >rtuni t i .-a   f   r   i Ì ff' r- r+   tyr • .•     f      tr    ir,   wr   *vr   l:ffrt.- 

tiated by  aex,   :*g».   >r eki.i. 

Th<-   iu*'B*i »ri    ,f th..  ...-•..n  mi   A    f  tr •    In.? ta!    t*..   tl    ,,. i    ¡-   ri'i   r.     t'   ¿r.,;.- 

I» » i lutici  .'i?1i! :>ni-;iit,  ah nil 1   .rdinari ¡y  b<    *ldr< s.vi   t.-   i  !'*>'     f t   ar.t   LJI^, 

However,   »a   th"   affecta   >f w;*o*.<"• ¡s  had  b^'-n  H-   rnr-ly m  t.if,   r< i   *nd   -h'   .ft^n 

"xtenaiv»- .-iff<--t3   -»f   .'onagri «rit   p.Uuti-r,  .;..     itt;.   •md'-r.;t    »i  *,ii-      *¡áe studila 

• 'Uid  rar-ily  p J i r.t   t>  a  juat i f i-at un   .f   an» ¡ -[  ...u'<   ri   ¡n + i ••    in  •      nmi~ 

t->ma»    faunpti >na  were «tier« anti-po1 luti >n prvti •     rad  r ¿a  t--i   ~-.tr- r  ,r. 

waate r«c >v;ry   ¡r r».'uae with dir*»:t  '•'•orumi--  ça in. 

Legialatijn  with F^liutijM   :,>nlr>:   r» qui r-'in. ¡ritt;   u     fi-r   la-xing  in 

developing countries.     Detailed  e >dt-o<ìriffit   anaiya-á   j?   t  .«;.   numo'-r   ,.f "best- 

practioe» plan+s which are «nvirortnental ly aoof-ptaoln   ;ouid   !>rv   a« model? fir 

le(fiil»tion.     If auch standards  »re to  be  enforced,  a BUT parting  infrastructure 

jf »ofíitürin^   jrí»»nia*tiona and  e<jutp»afit must   be developed. 

Ther«  is also a n««d to develop environmental  training which  ie  both 

ecoRo*ic»l  and practioal.    One phenomenon noted  m many misssimi  to  ievelopinf 

countriea ia that p«rfoi»ance rapidly falla off wh«n planta ?o*e under the 

control of  local personnel only« 

The CM« atuiii-B raveal the  larga gcap between the probi«* of pollution 

control in ii»duatrial developaiant  and the  raaxourcea availaolp  to  tacttl" that 

proal«« in developing oowitrlB«.     A aound »etkodolof/ for an/ironaienta^   iiipact 

•va>l«a>tio« anich includea poll»tto«ai and tx»ci»-economic considerations ia a necea- 

•arjr »r»c«#«or to any govrwawtal actio« to harmonize industri%i  *;ti 'ity with 

ta« «aviroMa«nt.    TU« r«via«d gai de linea  for anvir*j*eirtal anaiyais proaented 

h«»« («MMia II) aaoald a« aa«fal for developing oountrisa ma »ell at f ,r future 

mtW t«N «tati«««    Mkara lMgr*iaffB acciaio«« are being taken,  such a« the 

MtaalialaMBt of a »a» iaaiMtfy.  ooaaidcration and ana ly ai a of envirorwiental 

•ffaei« la «à« pia—tag pèaaa alawilé aav* higa priority. 





nnrwrwi WIT» POí '-AJí ;rni>rnS m  
mi if», i3 'w nwrartr M TW mrrmmmm 

Thf   fiv    ini¡ /; luí     ,r.-tan try     *:•'   .-it mi.        <*> r>     i        ¡/t.-  I 

liât     f  rM<f»i r<-<i   ¡rif>r»v*ti   n,   <*upp : i •-'!  * 

^»•f.   r   fv t.a». 

t.     TL       r,-    *- 

* h   * "inri,     .•   r \ r   ti  --i   t,   r> . 

1»       d«*»fral   infirmati >n 

( *)      Contacta aith 'JrntHl iati >ns   iffi   n:3¡ 

(te)      li ai»'m «i til appropri»*.» applied r*KH»r--h  jrfam ¿ if, i me,   -,/»,   in 

th>- »Vther-anée,   Indi», Thai Latid,  th<   Ur.it«d Kingd-* and  ih" 'init.-.d Statuai 

(r)      fiacuna i >na with national   -mé/-->T  1 ":»;   authorities  -»b.jut   industry#3 

rnl»  in th« »ntiona:  w- '«o«jri 

Iaaact   >f iaduetrialiaati>n   >n thf environment,   iri'ludinf health, 
awl Uteeintf,  econoniee and ecological  syatea»! 

•tanca .nnrfc* data anoannf fanerai  condition« teefDre project  and 
-liatifit tnat cannot  te« aacriaed to the project,  e.g. health aervice 
car« ani ita rea» onai vanee» to changing pattema of diaenae, migra- 
tion, «raanisation ate« 

la titer« any leejialation concernine* pollution and other danafe 
o®ntrol? 

Ara «ni M i o« ani/or freien* level concentration atandara» »aad? 

fa anat aslant A« anvtfa—antal canaiaarationa flay a rol« in 
«a«» planning ani inéaatrial planning? 
ff» anat ««tant ara »cientifie —trie— avallatele for nonitoring* 

U) lane) »ita facter? 

•»lief teanra» a« 1 lati. 

aVfacte inaiae faaWrjr 

»ala «f inana try i» 
•law far fatar« aaval 

mtrol/profit trade-off» 

I.     tiipnti» má 

(a)    fimm •# 

a Mtnatien 

aran, tmUtf, »«tear innante attiviti« | 

m ralada* ta fartarjr (rail, rasi. a**at 
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power supply,   wat^r supply »t *. J    B^wtr systcma,  disposai   fvi 1 iti<-s)  if«!   >th*>r 

activities; 

(c)    Availability of personnel   in th*> ar**a ( age and fi^i ntiis  in th? 

community and  th-> plant)|    tmnsp>rt   ^f personnel | 

(i)    Recid Titial  and  industrial   »re* and futur1 planningi    other  land ase 

in tho area; 

(e) Mftoorj'. )gy (winds,   rain,   tfnp'Titur'1,   humidity,  s^ae>nai   inf lu*-nce»t 

sea currents); 

(f) Idaphic features!    soil  typ^s, hydrolosjr! 

(g) Influence of factors (a) -(f)  in d<*t<?rwining th« final   location of 

the plant* 

j, 3.      Technology 

(a) Identify the range of technical choices available for each process 

and product involved in the enterprise! 

(b) How »any technical choices were considered and what aivice was solicit 

before the existing technology was  selected?    How was the size    f th • «nterprts« 

determined?    What do these factors tell us ab .»ut  the decision-asicing process? 

(c) Have the techniques been Modified or copied? I 

(d) Process description with flow sheet,   im;lading indication   >f dis:ha#f*i 

(quantities,  analysis)! 

(e) what inputs are required (quantities, analysis)11   Maat alternatives 

•ziSt? 

(f) »hat is the deaand for labour inputs (trt.ining)? 

(g) Capaci ti M (desia« mi actual) l 

(h)    Intermediate products, especially of oacftHoal procewwes (««ant i ti ea. 

analysis)« 

(i)   Outputs (quantities, analysis)!    alternative producta| 

(j)    Discharges to be divided into |HWW,  li «»id sad wlli aaste a« vail 

at aust ana noise | 

Käf. 



(K)    ''m -i**y/'- '•**•> w    har» *,> riíit. i   g   ,f th<   • * - -1» t m 

4.      Bart«»     ^«tr- 

( t)     !>w*#fir.r  «ff»»-'*«     f  *r>-    in  ri%r*r*-a,   .M'«'»r.*,   hv«rl '   uni   <••  .;KH   * 

tí. i rt p*r* > --it | 

( i. )    T     wti%*   • »t.f-r.t    *f    r*    /     ifiif,   r       mt'>   -    « t   M J* r t*      »    tr 

>* Mi     ••r*-.:    M      i   i • <r. * ; f I • "i    tí;.i      rue%ti * : ï'    •   I'. 

!>•    i i*-M. i f i ••<!   «it'i   rt1*» * ¡ f i--'i 

(il)    Jim»-- « f r ¡'     i i •**«•< :••! 

r ¡»   'h   r-      h "»ii    t     «fui,    r  ti        »f-    i     * r'   . ' •»   r.t      a;      I      i* 

ir«  tft' r*   f*> i .i* i   !•••  f  r  i «>• in-rV ¡ >t:     »•       h-r : r       Ur- .•? 

Wh;»t    •   rtf  :n    T  »i r j> • ' . J * i •»!  »r    *4 ¡ t   f.     • «   .•• 

( f)    J<*»*   M   f r n-, i a- I 

Ar-   n »iti*- »ti-»t««writ. mt-teur^a  he\mr • v,'-r¡'~ 

I.; ni*" êammtg*- mm i 4 ¡r«»i? 

Ar" %**¡li )l<*fiiit» »v%i ¡*t>>? 

#<:t»    «   •,h«s   ^«ft'.itlf    if    : i f s 

(•)    latofMlljr i©  «il* pianil 

eir«»i»%»ijr éíSíM^MK;««!    lift M*#ft «*\y i 

(»> 

ftM   iiMUfi  •   jf IM« *oul»l   fruu*ÍK#l »lthlPl  tl»#»  f* tjry   JÍtlMtiO« 
(«ÚoaiMttoa,   «te«). 

II 

cM4i« •# «Mit lauti  t»e>it rvanlU«* 1« oiMjtflatf ^ttlM »f 

•# atawj** ia UM Üiftrthvllaa •# íMKMM, «•#. MM?1MM« 
«I ftptif HWrtW, Mi «tilVMVM %••»*• •***!  MWWiMUM—, 

*áNí-if -<«**r 



• ;*1   ' .'   t       V f   mill      f   i       U     (TT'UJ'd,   etc.j 

Jat   •••  •: '•    »»'.'iii-;1   '   wtrt.'  » ru   «vi  ] )b  «at i af ». t i »ri | 

• mrr»ti  »¡ : 

:)       Imi *.'t    f.   i n  r      mnufu \v .r,  ih-   ah   ri  an<i   1 ,n£ t»rti| 

•. : ^       r.7ii *. '    -r   r~   ip.^r.t      *iwnur.ity in relation   t•.•   infrastructure! 
ir  su: i. f  r h>u«in«,   intuii "lo. |    aifrant/iooal  relational 

•>      "• ,     »-.'    »" M,.:¿'''ii"i'.'':      *  fuir-d  tí  w rk^rp w i <rr»t i n<r piaf- 
ar.- r> • 

í i)    IV--r.'mi     *r,i financia,       ost^   md b"ri"fita     f the  prvjert,   showing thf» 

act ita',   va'.uè» ani  th-.'*»- predicted   by  f -'aaibility report«   jfl      apital coat«, 

rwming   -itj,   fin*!»:  return,   «    .n tri • return,    (Thi«  »hou id pay particular 

at •«*-!• ion t     i«ten»ining ». 1       ¡stt?   *nd t.^nfite «hi   h ar«  eit<im»I   to the 

project'« financial  »count»  ¡tuen   aal    "a«v"ndary" effects  aaaociated with  the 

pr".]e-"ta*   input* Mid   jutputaf  th-   a«..- juiai ti >t\  >t alui.'sf   the eaiploy*)«nt   >f 

labour ( ir. • .udini th* effect»  of migr%ti >n)j   th^  location   ->f thp plant(   effect« 

jn third partie»| th<» i i it ri tout i m   of   -j-ata and benefit«  between variou» «ocial 

froup«)» 

( b)    Identification of all  winoiii'' «id financial coat» that  are directly 

associated »nth d't—g*e omtrol | 

(c) If additional  inve»taent  was »ade to control  lanari, »hat are the 

predicted econoaUc and financial   -oat«, and «feat would taaae coat» have «««n if 

the »easurea had Been incorporated   into  the original de»!«*? 

Mkat are the tmantified benefit« of the«« «jwaamr—? 

(d) If alan» emiat for iaa>rov^d daaafe control* «liât are the coataT 

(e) Maat are the financial and economic coat« of ta« variou» alternativ«« 

for da«»»«« ostitrolT 

effect a do t*«y have on financial «jal «cotaofJic vi ahi lit/? 

•Bio«, «acial growp« incur the coat« ava «amaflt«? 

(f)    I« r—«arch on aaeaafe control oarriai —%1   Maat are th« oo«t«T 

a/     Uhi tad iatio« puèlioatio«, lai«« Bb. 71. H. V If. 
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,  suggest,  if possible, neasures for prevention, 

of costi for différant levels» 

7*      lngMisll mi 

(a)    For ••X* source of 

abatement an« control with 

(•)    Indicate, if circu»atanc©s are favourable,  co-operation witr. nearby 

Industri«« | 

(c) dive indications,  as accurately as possible,  abjut   investment and 

ramine costi of prevention or reduction of damage| 

(d) Give sugiastions concsrning «ore advanced or less damaging1 technologies 

to be amad if renewal or enlarcmmmnt is necessary J 

(•)    alter« appropriate,  suggest other industries which might in future be 

sitad naaray in ordsr to improve the performance of the region as a whole,  i.e. 

potential utiiissrs of waste,  afearers of disposal facilities, providers of inputs| 

(f)    Identify siailar areas elsewhere where physical environment damage has 

occurred through siailar industries.    Inforni   note reaction. 

w 1 MiS:^... ;Aä.: JM 
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PHOPOSKD IBTHODOLOOT KB arYHtOMVftl AIALTSIS 
OF rUTUHE CASI 3TUDIBB 

1. Survey envi ronnor.tai   effete  within  the plant 

(a) Working   -ondi t i .-»ns»   âj any health hazards txist within  the factory? 

(b) Document  hazardjus materials and processes in the plantj 

(c) How »any workers arc affected.     What  is  the nature and magnitude of 

yach health  effect? 

(d) How much  time  is  lost? 

(e) What economic  loss resulte from  time  lost? 

( f)     Interview workmen to determine  state of health. 

2. Identify and characterize effluents  lea'nng the plant 

(a) Physical  analyses!   try to obtain data on temperature flow and  on 

suspended  solids;    aereen analysis (air); 

(b) Cheaical analysis - BOD,  COD, toxic substances ; 

(c) Specify wastes per day and per ton of finished product» 

(d) Describe treatment processes including dilutions and Mixing of waste 
streams. 

3. Detenslne effects that plant effluents have on the external environssant 

(a) Gather any relevant air ana water pollution aonitorinf data«    Por the 

exa*ple of a streaa, try to obtain data on water quality una tree» as wall as 

downstrea» fro« the discharge point} 

(b) Iapact of the di scharfe on the ecology.    bhet have been the effects 

of the air or water pollutants on plants and anisaals?   For the eaa»e>le of 

heavy air pollution, have there been noticeable dew line« in the production of 

any crops since the factory has been established?   Bow have «ieoaarfea of ««ter 

pollutants changed the eoo log/ of the receiving art rea»? 

(c) What has been the iapact of the diecaaraje on In—sirat» water» «HT tèe 

water?   »isiination of fishing ovin« to inter pollatioa, for eaaayle, wsmld 

have a subsrtantial downstream effect whioh ahoald be svalaaiteAi 

~±~**£*~j*i*.„±.- .:.K.,,,« .^ •.,.,.„,._.,. A ^—Û*-, j HàftÎÉi 
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(è)    Hea.lth effectif    w-rtttn   by   ti *  uaai ma ni iti  it,./.u   i «#:.=   mi ****tj*-rB 

of the coMuni tjr| 

(e)    laHat  aoc:i j—;ult.ur»I   effets  hav*-   <•• :«rr»-ii?    TV-   • *p<.  ».<i   r)**i«fita  »i , . 

co*«  fro» th.-  3»!»ri<'B   md #*G*B paid   >-it   •     u,.. *.,r*   f,r -.    *..   ; ».    •   ,ta   ir,   .«ft« 

»Il  ne§»,tiv<   effects   jn p*»>ple ;-»in#;  t>  th*-  frison-•<•     f  *»,,   f%r*,ry| 

( f )    i' inuifii '      iuta  jf pjuutijn   f¥et»  la*»?.^  <*»'• r»t».   ».  •(,,   r ,a»it,     >,* 

«IMMJ> le  ie  th"   valu-     -f r«du.^ i -r,   if   th*  fish    •*'   ri     *,,-,*   '•     Wkt-r  t> . .   ut i >r. 

dis h»rgea. 

4«       fteterwin^  wjnïti ;i jf pollution   .^ritM'   a»   »h-    f* * -ry 

(»)    Miat  are  thf   .iver-all  oon *ni>-B     f  t. h    p : -*rit     p-rV i >rití?    Cm  this 

plant  bear the   -osta    -f poi latici •.•oriti-"":? 

(b)   Cari  this  factory ontribute  t- pi liuti .ri •••>r.t,r.:   ny ***t-   r*êm-* \ m 

practice« within the  pìrait?    Ar» th»r«- va* te inatta  th%»   • .-ili b*   ?*.,-   »mM 

for «Mte recovery,   fjr eaajaple?    Cari  th-   ».-m^i-   • -.¿ta  «mi  D«n-fit« fe* -wti- 

•ated for waate recovery ar reuae   >f certain «aste iiat-ra? 

%      fetafeliah  the   1*:«>1   Imp i ioationa   jf th>   p.) ' ¡ut. i jn pr to . HI »t   tfc-> factory 

(a)   «feat pertinent  lea^alation eaiata at  th«v   !><•,*:   JI federai  |ov« 

level? 

(»)    If,   f>r "maple,  water pol luti m   -oriti-,I   1 ^«i«il»ti >n    «iata,  i»  it 

•»forcai?   «y «fco» and how do«« the «silfo re «aient j'-rur? 

(c)   Plant officials skoal* toe ow«ati.?n«d as to «fiat  tntereat,   lacladla* 

•nforcaaent of refalation«, fca» bee« taken toy gcvornmmt affinala —girlinf 

li«charn« »t the factory« 

5k||ji* v ^¡^ *# 4 
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