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Roiationship of the project to UNEP objectives and priorities

2
At its first session, the JQoveming Council of UNP-/ requested the

Bxecative Director to perform the following tasks to which this project is

reiateds

(a) T, examine the degree to which th» location of new industry is being
sr may be influenced by environmental factors and the risks and opportunities

this may create especially for deveioping countries;

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

for project appraisal which take into account the environmental aspecis;

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

field of low-waste and non-waste technology;

(d) ™ encourage comprehensive studies designed to safeguard against
possible negative effects of the intermational transfer of technology, particularly
from the developed to the developing countries; and to evaluate the effectiveness
of such safeguards ag may be devised,

Purther, as part of the future plan of action of U!E'}/. the Governing
Council noted the intention of ithe Bxecutive 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
sconomic 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 illustraiion of pollution effects through
case tudies, the comparison of modern best practice with existing practice, the
develomment of guidelines for site selection, the ansessment of needs for new
techn: logical processes, and the examination of current and desirable legislation,
Pinally, the reality of the enforcement of legislation should also be explored,

2/ wEP/aC/10 Annex 1, Decision 1 (1), Section ITT D,
Y/ EP/0C/10 Annex 1, Decision 1 (1), Bection IV.
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Relationship ot the project to UNIDO objectjves

UNIDO, as co-operating agency with UNEP, has undertaken these projects
because of an undarlying belief that decisons taken in the process of
industrialization should consider environmental implications both as regards
pollution and in the socio-econumic sphere. Thieg project is part of six projects
which have been carried out by UNIDO as co-uperating agency with UNWP, The full
list is as follows:

BEnvironmental considerations in the lcather producing industry

Case studies of four induetrial development projects in the developing
countries

Study on the development of integrated industrial complexes
Bnvironmental considerations in the ircn and steel industry

3tudy on synthetic verous natural produc’e - pilot project on the rubber
industry

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

I. CASEB 3TUDY ACTIVITIES

lecation of industrial sitee

The location of the plants and a short demcription of their settings are
given below. The studies were made of basic heavy industries common to most
countries.

Cane study no. 1 had to do with an integrated iron and steel plant, Cia
S8iderurgica Facional, The plant is situated on the floor of an inland valley
in Bresil, with & city nearby. .

OCase study no, 2 covered a series of cement factorics in sparsely populated
areas of westem Iran,

Case studies nos. ) and 4§ concerned chemical plants in the Calcutta, Bombay
and Delhi areas of India, and in the Immit and Bandirme areas of Turkey,

Case study no. 5 covered textile mills (weaving and finishing) in Oreater
Bamgkok in a semi-tropioal delta area near the sprewling capital city.
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composed >f 2 tear lcader, am indwstrial technologist and an smvironmentsl
sconomis-, It wme thought Dest, Rowever, 3¢ wse @ifPesent teads with individuals
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pooing T oY T ot iy wae oarr o4 a1t e VoLt Redonds, Meazn (popacation
140,000) 0 w1 ant rerated by O ompwntoos 3ilerurgi s N Lora ., The [ lant has 1

rated argiaa s oty £ 0 miiin t one tut now caeeeds that fogure snd pro-

Aues Yy om0 ol Eonge About Y 000 e e are cmployed in the ploante

The 1 ant 12 ated 1n s va.ley wnd the fowmamip >f V. vy Redonda is spread
sver thig ooy shd on the ki aidea, The plant doer not w1 liz2e any a1 P
priutior ontrol equipmert, Ai8o there 18 sverfiring at the oboilers in the
thema. p wer plamta, Heavy smoke and browm fumes are emitied during smelting
and from the prwep plant, The ir:n xide fumes produced turing the rygen
injection causes about 0 per cent Lf particulate emissions, About 3 to 12
tons Of 302 per day are amittad int) the atmosphere, PP ezample, the coke Ovens
afe charged wsing cars of old design, As coal emters the hot Dvems, copiows
bromn Tumes be.ch out of the charging Roles iatc the atmosphere,

Prevailing winds are from the southeast and couse the Mulik of the air
pollution 10 4Pift Over & sone 30 the morthset of the plant, Abowt 3,500
posple of low imcome live in the sone} these peeple complain about the dad
smell of the guses and soiling of clothes and duildings from 00t and Drowm
Sest, When e direction of the wind changes, a= happens frequently duriag the
A -0ath reaing Seasn, air pollutants afe Giotsiduted ever the amtire city and
ouuse & gunetnl nuisance, Mo air pellintion noniteriag data were auilable,

nother sajor air pelivtien Prodian 00usw ia the Wrking eavirwanent
Aastde the steel plant. Te are fumeses ad oupols Dove ne air pellvtien
osin] fasilities) for cammple, the most sorions intermal air pelliviion cssuse
ia the produstion of sasting Gueriang o precess of thaho-out ia which the cand
10 shahen lecoe fren e castings. Thie is dene 12 a0 spmn wese and the st
esllester {9 w-unummm.muyuo, particles, Ao o
Fesult, an sveruge of soven wrhers mthing o4 the shaho-out ade sdoet cash
poar fren ) %o 12 meathe bosause of the lung Sicense ol licesis,




Thepe ape 1mited Paciiitice for treatment f waste water at the plamt,

The dischapges 1nto the River Purniba (average flow Hf 500 ns/se:rr) Aave peportedly
Kiliod all fish 1lif= ot distances wp to 50 m dowmetrcam from the plamt,

e mior polivtante are produced st e bPlast fumace, colte svena, and M lling
and finishing mills, Tomi: »ffiuents include wmonis spemt liquor, sulphuric
and hydrochloric acid comtaining effluents feom galvanizing and pickling, water
comtaining cils feom the polling mills and from b agt-furmace gae " eaning,
The most tH2i~ effivent is the ammonia spent liquor which includes about 1,000
ppm o f phencls, 50 ppm Of cyamide amd 2,000 ppm of ee wmonia, An estimated
400-500 m'/dag are discharged without treatment int) the river, The blast-
fumace gus cleaning results in & discharge into the river of about 60 tons of
suspended solids plus cyamide,

T™he majoP poliution abatement process at the piant is the pecovery of
340 tons of ha()‘ per month from depletod pich.ing solution,

™e plant produces about 12,000 toms per month of solid wastes, Nuch of
this is either stock-piled for future Pesource recovery or used as fill for
leveling low=lying areas arownd the plamt, Jowever, the plant grasulates dlast-
famace slag for sale t0 a neafdy cement plant and recovers iron scrap from
blast-furnace scrap and olag,

Sass atedx aeo 21 Ths comenl indeiox ia lrme

The study of the mviroramtal effects of the coment industsy in lrem
consists of s gmmeral survey of pollution prodlems mcountered in the napufaciure
of conant and the resulte of case otwdiee of siz Irenian cement works,

Sement nanufacsture Degine with limestene and clag-like raw materiale whieh
are dust-initioting ia nature} the camumt itoelf is & fine powder, A duet
prodlem 10 theveforey precent st near?ly eovery stage of namufasturing in Motk the
wot and Adry precess,

I the wet precess, mier 10 added duriag the grinding of rew materials,
he hemogmised olursy 10 then kila dried., Lese &ust ie preduced ia thie precese,
Sut the preesse 10 very aengy consuning ia the stage of wter ovaperetion
(vete] encogy comnsmpiion of 1,300-1,500 heal/hg of predust),
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Hooput LR M srares £ Laar depea b the gt f o orer L and in ade

Vooonee, vaw footers ardd ettty pre cp1tat e,

The sim a8 stadics £ omort worke W Pe Chosen Lo Pepregent the Pu.
range f crvironmenta. impacty, The Avayex Coment Borkas, fop cRagmp icg prrat-g
with mirnmum po o uti o ove g Coocmuee tre Lot prwet wsBle pollut i onte
techno oy i3 axi..tu.ivy ~mp. v-de At the ther =gtrome, $he Losham Cement # pks
beratee with very high fust v iae Purth more, reant sdven -8 10 poiation
contro technoiogy are not ow . Anow e undorst ol s that Puture dove] pmorta

are viewed from own Ldefashy e d toohnc gt s, standp int,

The Loshwn Cement W.pks is 1 Jovermment- w4 plant catab ched on 19,
Thare i2 a single productiom !ine with an wnua. “spacity of 100,000 tome f
Portiand coment, This is & dry-pr. g8 pilwnt with an wergy onsumption .f
250 kcal/kg of produt, The dust 1)ss is &t .ot & ¢ ne/day; thr ugh a 4' metrpe
chimney, The dust arrestment equipment  ns.ata f five KI'm 'y | mes wd sin
inadequately maintained 1l th vag fi.ters, Plant personnel Rave the «ppopeong
impressi ,n that no suitabie eioctrofilter ia avallable for the Loshan Womr and
that the uge Uf clectrofilters cawscs empi 8i n riskse, Thus empamsion prjacts

do not in- wde plams for utilization of an e.ectrofilter,

The Abayek Cement Works is & rnew plant built by the Parc and Khuzistan
Cament Company, One evidemnce of the lack Jf poliution emission is the shundance
of fertile terrain in the plamt vicinity, This plant uperstes with the most w-
to~dete dry-process techmologre Mmergy conswmption ot this plamt is 500 kcel/kg
of product, The daily capacity >f the works is 3,500 tonse Both the kiln and
the two cement-grinding mills are equipped with electpostatic precipitators,

The flue gnses of the kiln are alsu momitored for pollution comtrols e
efficiency of the electrostatic precipitator om the kiln is seid to be 99497

per cent,

This project was developed by Iramian engincers, starting with raw ssterisle
prosyecting and continuing through engineerirg desigh and evaluation of gu tatione
from the oquipment compamies. The equipment "rom variouws sanafacteress has been
wll co-ordinated in the production lines,
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hom, 4, [ .ants visited,

The ! owing oxamp o3 were "hosen © 2171 4 PopPeert gty g - wmp gt

awrironmental conditions at the 1) fims,

The Nohan Beaxin Drowery in the Bombay arci L@ not treat ita effluent
but rathep utilizes the sewage and industrial wizt- wat p3 t. irrigat- and
fertiliae about 120 ha plamted with wheat,

™e Fodipon Linited Wylon Pectory produces 2,000 t ns per year >f Nylone6,
About 10 per comt Of the nylom produced is waste, Tis i3 repro cassd into
capro lactam and pecycled, thwe minimising polletions, This plant represents a
good enaumple of the bameficial effects of industrialization, A amall village
in & peor rFerul area has been doveloped into a prosperous ittle towm with a
Mealth sentre ad cultura]l facilities,

Ne DAl Menicel Woshe Linited ot Bajalgash (Dombay) includes o chlor
slbali cslestmiyeis plant, o dloashing pewler plamt, sulphuric acid




and hydr bl ri ad | oanta, £ortiizer " supo b aphat ) (L ow t, and & Fat-
hardening p.an'e The ‘hl Peaia8.1 P it -8 L. ophragh - 4 M M *hus v 14
the mercury po. Lt orn 30 frequerty ses 1ated with mor ary o o3, h hydr gew

producad i used o the marafa i CRydR R r st et £ P Fat hardoning,

Sc.iid wagtes are sanetri oA and o wdet e TV want et ntains bt

twe srams of B0 ida por Latee wl 1d Lispoaad n the main sower, A ma r

SAVIE nmental nacard dith ot et o that troom R am € or UL ne R Pine
cyiinders has neither an aismm aystem roor o osul mat:  shut £f el /e 0. prevent
overfillings However, vio ip ilowta £ b P p tasming ha - careed tince the

factory began peratins in 1449,

In the aze >f the DOW fortiliz.r piant, th. maj r hazarl appearzs ¢ apiae
from the use f primitive hande perated 2iaves whih o aase care ol of dast,
Baterial transp.rt, on the .ther hand, o cure ucing 5. wemivirg 1o %3 wd 18

practically dust free at the discharg- prints,

In the New Delhi area the Hindustar Imae ti ides Limited P.an. was visitad,
Thie is a Government-run enterpriss and HPFfi iai3 are ncemoad about poliation
problems, The workers® representatives, however, are unasware Of prasible long-
term health hazards from pollutants and are ~onc-mad instead that pollution-
abatement mcasures might affect employment, Thisz area hae traditionally suffeped
from unemployment,

This plant produces DO as & 50 por cent wettable powder and utiliz-s
cyclone separation and a bag filter to prevent duat lossea, The offlusnt frowm
the process iz highly acidic and contains a high DO® concentration, Prior %o
discharge ‘he effluent is neutralized to a pH of 8-8,5 and the BOP is ramoved
by a filtration system which includes activated carbon, The treataent system
was recommended by the Bationsl Mvirormental Wnagineering Rescarch Inatitute,
The spent sulphuric acid used in the DOT manufacture is recycled after regemera~
tiom,

A plant in which good emvirommental practice is mot maintained is the
Indian Byestuffs Industries Limited. This plamt produces adbrut 30 differemt
dyestuffs and several intermediates, including alwminiwm chloride snd sulpharic
acid, Nost of the datch equipment have vemnts to the opem air, ko infomation
has been gathered regarding ganseows discharges froa this oguipnent, The
osguipaent for naking alwminium chloride does have a vashing device to prevemt
escaps of chlorime,
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100 workers aaffer wrua (7 Trom femat it 18 sued BY  mita t wi'R th R-mi a3,

Th total womk for 1m 1t

™. atady f rvirermeomt s, offots f tre Mmoo a. ndustry on Turk y
meomteated B fa o Fler Tk the Tamit end Bandimma sremde B th ar- Righ y
industrialisdeds 1. soneps’, the mapagement pePg ra. f the fat pias wr nt
weare f the nomtive effta that the vari swed ff ovn's w P having n toe

amvironment

Jeven chemi 'y [ lamts were vigited in this 2ady, in . uding mnuflatur-rs
of iporganic chemi wis amd o Pulp and paper miile WateP po.ilution prob. Mms -Risted
at all seven planta, In Ao cases were any westo-wat-r teeatment fi:iliti-e

presemt, In tw plwmts hvavy discharges f mercury were sbserved, Dis:narges

2f aif pollutamte presemted pr.blems at three plants, Pive plants had equipmont
f:r air polluti n shatement ircluding dag filters, “yolomes, wet acrubbeors, and
electrostatic precipitataores Poor *sctory workirg onditi me resulted im health
problems at tw. piawnts,

Imit Bay wae found t> be seriowsly polluted by effluemts from loca. industry,
especially & pulp and paper mill, In Damdirma, atmospheri: pollution by heavy
indesiry mag be the canse Of reduced crop yielda in the area,

Wthin the Imit arsa, the chenicals induwstiries ase second in importamce
in al]l namefacturing, This industry cecwrs moetly along me bank of Imit Bay
ad it offluemts are discharged into the Dage The major polliuter of the Dug
is the Goverunmni-omed Saka Pulp and Paper Bill, The discharged mstes are of
high strength and aidity (bicehemical onpgen demand of 4,600 ppm, pit of 2.4),
Nowsver, this plant will be closed in five Jears and & new plant on the sowth
coast of Tushay will replase it The new plant will inslude 3 diological wmete=
treatamt plamt,



NI PO S A A A T the ppivate iy wied Koruma Tarim [ &clari,
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e

Wt ocr A riney sastl @l POT, tenzene hexach oride, hydpochlor
e it, rlam nyr o rode el sulphuri  «ide Bajor nollution dccurs from the
Mo iry el. ain the I PosiAs) plant, Losses ars 120 graums >f mepcury pe®

vom F st rada ofe Thie amoanta toone tom f mepcury discharged per

veare Th fF orrt e baree 12 ant Tamit Bay. The lab.ratory at K ruma is

@ . tafft ol Wl rmained f shaly3 TOrOury Lsycepteaty oma but these facilities
P Pape v 2ot oand ops L D sh owor interest in the mercury “oncentrations af
1.2 nareen ropr du txe Dnosdlition, at 350 kg of 30, are emitted daily

Frm 42t my 'omotres nugh, Trig curs 1n the fm".phuri" acid production

Wnilte

T™e DO rroductoon at Koruma was {rsigned with 3 spent-acid pecovery wnit,
Howeror, this anit nae never fancti yned properly and the spent acid containing
“nl rinated products 13 simply discharged into the Bay, This is & serious source

o atl ne

In -ontrast, the benzeme hemachloride unit at Xoruma 18 of modern design
and functione withoit hazarl to the workmen OF the environment, The reaction
veasge, is well sea.ed and there is no emposurs to the ultraviolet light, Work

(s remote=comtpolled from —utside, Unreacted benaeme is evaporated and recycled.

in susmary, there were instances »f bad envirommental practice observed
at most of the industries visited, Several instances of mercury discharge
serurred With no monitoring >r attempts at controle There were, however, &
number >f individual cases >f modem, welledesi ghed reaction vessels for particular
products that were Jpersting without causing enviromaental degredation.

Renedia]l Deasures are often suggestied in the report. Por esample, the
Superprosphate Gudre Pubrikasi plant woes repidly moving belts to trameport the
superphosphate, and heavy clowfls of dust are produced at discharge points,

The empoerts recommended the wse of wide belts meving at low speeds oquipped with
cyclones and Sust bags at the discharge pointe, Unfortwnately, this plamt dis-
charges waste flworide without ireatamt inte 1mmit Dy,

Pishing catch data obtained by the team in the Dandirmn aree indicated o
pelative constamey of catch over the period 1965-197) even w s greater
musber of lasger boats wnabled the comsercial fichemmen {0 travel farther ot
%o fish ia 197) than in 1965, The caperts suspest thet pollution is the rensen
for the need Vo fisa & greater ares to odtain the same cateh,



A cumber © rops in the Bandimma aro o ruse red o b e bt ter ot i T

mpared + Y o Tue o exverte oncladed that e 0 e U oatin on rp
prelde are ik Ly, bt oann bt direstly teaoody wesor, oiath o e boen
ahown coptritute b the o reaged ypieod of wiol anren cots e e Bandimma aPea,

There 18 + hemi oo, indactries g «f the b oooraent=financed Toitac
Inatitute, This eroup 10 concentpating on pestivolos in £o00 peod ots and on
nvir nmeonts, corntamination by voren compooandise Ther oare large oplolages and
PP aent digcharees comtaining boron o an the Budima arcae Ino the tature, thic
PP ouf. wiii ala. stuly the effecta ot the heavy Dissos and Ao harges of mercury

ny the Turkish cnl.pealksit industricg,

In 1272 th  ~hemi~aic and fertilizer gectors ontrivatol 1% il 243 per
cnt peapectively to the Tarkish manufa-turine Hotput of avoat BT 1) cillion
The ~xyp--cted perentage figures £or 1277 are 14e wnl we ¢ v cpeitive e Th
Aversge growth rates projected are 13,3 per cont £or chemica.s and 20 per o=nt

tor fertilizers,

With regard to pollution legislation in Turkey, there 13 one luWw on
pillution contryl and gerneral hygienes This i3 a regu.ation whith prmmits the

‘1@ing of factories that are causaing sufficient envir nmental damage.
Q Og e jle ind in Thaj

The report summarizes the functions of all government agencies dealing with
the environment, The 3anitary Engineering Section in the Winistry of Public
Health is the group that gathers samples for water pollution analysis.

Three textile millas were selected for study, At Pactory T where no dyeing
is carried out, studies were confined to effects on plant personnel, At
Pactory Il where neither spinning nor weaving are carried out, the study was
based exciusively on the external pollution caused, Factory IIT was selected
for a complete investigation because the plant carries out spinning and weaving
(greatest potential for damage to the workars' health) and also dyeing (greatest
potential for environmental damage). Some studies were also carried out in a

fourth factory,
A major health problem in the textile industry i noise, Government lata

om 33 factories ind.cate noise greater tham 90 decibela occurs in both spimning
and weaving operstions,




In Factory [T 2 total of 137 workers in a work force »f 1,601 (3,6 par cemt)

received :linical treatment fr resp.ratury ailments in Aprii 1764, Imaller
pumbers reported dermititis (©1) and audit>ry problems (24),

Phe toam ~oncluded that an approximate total of %0 per cemt of the workers
exposed *o those factory environments would be likely to suffer respirstory
damage, and another 1% per cent would likely snffer hearing damage. The coste
5f preventicn were ‘alcuiated to be about 20 per cent f the —nat of lost wages

and productivity.

Ir the matter of water pollution, the small canals, called klonge, are of
great importance to the well-being of the people, Pish comsumption in ™ailand
is about three times that in tl'xe United States and is mainly from fresh water,
Thus industrial pollution of the klongs has serious implications,

T™wo factories were selected for study of water pollution effects.
One (Pactory I1) had primary and secondary treatment which reduced the bio-
chemical oxygen demand (BOD) and suspended solids to below 20 and YO ppm respectin
ly. The other factory (Pactory 111) had only primary treatment (alum dosing and
sedimentation) which is i.sufficient,

In the case of Pactory 11, the catoh of fish in the klong has remaired
about the same as before the factory was built, In the case of Pactory III,
the condition of the klong downstream from the plamt is dlack and turdid and
the villages have complained in the newspaper that Puctory 111 has seriowsly
degraded the klong, Defore the factory, ome hundred fanilies had engaged in
fish farming with ponds filled with klong water, All families have mow agparemt)
ceased production, Purthermors, all fishing in the klong has been olininated,

Phere are four available alternatives for the prodlem of mastes fros the
textile industrys
(s) o treataent;

(b) Oomvantiomal primasy, secendesy and tertiary treatamt)
(o) Maximes rewtilisation of wmter and chenicsls)
(4) Selection of different precess chemicals,

Only the firet two have bemn considesed as altermatives in Thelland,

-
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A lapge se tiom of thin pPoport deais With tochmongy trwrsfor, Japan s
by far the lapgect foreign invast p, o ding ver 30 pep ~ant f tha t ¥y
foreigh capital, The dominant motive i deve | .ping wd maintaining vepuega
markeis, The cvermelning ma ority f tec-hmo il g ‘renel vs L upl Sthmmugh ) ind
ventures, Thes- tranef-re are usuaily in the .9 f know-how, The ~ve . f
product amd process techmol gy treneferred 13 fairiy i'we Puct py il] ae
banefitted ospecially from technoiogy tramefer, The apany was staried by »
Thai who i9 now company president, Ne formed a juint venturs with a Japamese
napufacturer in the nid 19608, The fim —arries . ut otN wnaving amd dpeing
processes, The success is evident by the fact that the fim (s able t. aet
the high quality demande of the Burcpean market, Ai. machinepy is Japamese,
Top and niddle nanagwment in the firm was almost em 'wively Japamese in *he
beginning and remaine doninated by the Japanewve,

Regnrding pollution as related ic techmo logy tranefer, the probien was
recognised in all the factories visited, NMowswer, very little atten*ion wae
given 0 local conditione when solutions were sought, and often sclutions were
not puroned wtil outside pressure was wolied (wowally complainte), Beveml
companies sought help frem a Jepanese mier-treatomt fim with offices in Danghol,
Mies ML apgpeared not e have considered local conditions in deciding m
treatomt aetheds,

In the case of Pustery 111 an approzimate oceot of water polivtion me
caloulated for an overuge family liviag on the Rleng A net scomomic leeos of
about 0130 per family per year ms cotianted, 1f Shese looses wore intemmelined,
the internal rate of retusm for Pustery 111 wuld be redcod from 29 por camt
10 shewt 20 per eamt,

Pusteries 11 and 111 emnecded the average prefite of all fisms in Theiled
Wy a considosndle naogia. Thie iadicstes thet ot least these ‘oo fusteries
csuld aflegt mere offestive envisemnentiel progiumnes withow! sush offest en the
level and ccnpesition of investanmn,

e conslusion is that the st apest en sseioly of the temtile plante 10
aet ao bemeficial oo the offest seflestiad {a the compmy sseomite. e are
sdvicus offeste of polivtien Wich hove aod Domn Schan inte wsesmt, Te
long-sunge offeste of e pollutien of the Tl testile ialustey ase #i)) W
harted,

%
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ITI. AN OVFRVIEW OF THE CASE STUDIES

A general failing of the case studies was that each team proceeded to work
a1 the environmental effects of industry without conaistently following the
methodology presented at the briefing. (Presented in annex I)e This may have
been because the procedures outlined were too lengthy and important tasks were
not distinguished from those that were less important. In an attempt to over-

. ,me these shortcomings, a new methodology has been prepared (8c+ annex IT),

In the casc 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
team worked on six plants chosen to illustrate environmental effects ranging
from quite bad to very goods In the case of the chemicals industry study in
India, UNRIDO requested that the team visit a small number of plants for the

) purpose of carrying out detailed environmental studicss The Jovernment of India
responded by suggesting a list of some 3O 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 studiess For the future, UNIDO should
insist that environmental case studies be carried out on a minimum of plantis,
preferably an in-depth study of one to three plants within a particular
developing country.

Team no. ! (iron and steel) paid special attention to the effects of pollu-
tants within the plant and discovered subetantial detrimental effecis on the
health of the workers, However, the tcam did not evaluate the negative effects
~f digcharges 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 cement plants visited, This work
was not carried out using a methodology that could be utilized to study other
industries in other countries, but it was ai least useful for the purpossa of
the cement study.

In contrast, team no, ) (chemicals) examined each industrial plant in
isolation and made no effort to compure envirommental effects of different
plants or to develop a ranking of emvirommental effects for the different
plants visited,

i
M st s g
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Missing from all the reports, xcept the report Of teamno, . [t xt, ias),
is an e=co‘nomin: analysis of the costs Hf poiluti m abatement, Suh Lats woa d
include the cconomic costs »f air poliution abatsment in the cxisting fani.itiecs,
resource recovery poasibilities, and the abi ity £ the n7unt t o oabssreb the ned

cconomic nosts of pollution nontenl,

Team noe 4 (chemicalo) identifiod 4 chlop=ai:701 oant whioh oabiLiood
mercury cells, but the team did not consider envirinmenta! Llumages from mercury
discharges, Purthemmore, laboratory facilities were not suffizient t5 200 w
for mercury analysise, In addition t. the envirinmenta! ffect, two ooopami -
Logseg occure  One results from the discharge of one ton (worth about $1°,700)
«f recoverable mercury annuailye In addition, excess hydrogen that -u'd be
used for hardening edible oils cannot be 80 used becaus: 5f excogsive mepcury
concentrations in the hydrogens No economic analysis was avaiiable £ r »v1luae

ting tne trado-offs involving pollution versus resosurce recovepieg,

Team noe % (textiles) sp:mt a great deal of ~ffort irn analysing th-
econonics of nver-all textile plant operations in Thai'!and, This anilysis was
important and was prcsented along with the conclusions on the econumic offo-ts
of instititing varioue environmental controls, The analyses o>f iransfer -f
technology by team no, 5, although interesting, were not relevant t. the theme

of environmuntal impact analysis,

cugsion of revise ethodo!

For future case studies a revised methodology has been prepared, which
centres on five work areas (for detailed breakdown see annex 140K

1. Pollution and envirommental effects within the plant
2, Pollutants leaving the plant

3o Effects of pollutants leaving the plant

4. Boonomics of pollutiom comtrol for the plant

5¢ Legal impiications of pollution

Work area 1 would be & survey within the plant of the wrking conditions
of the employees. For emmmple, 40 hasards ezist thers to health as a result
of the exposure of workers to toxic chemicals, vapours, or particulates? If 80,
the situation should be thoroughly docwmented. What is the offending meterial
and process? Novw many workers are affected and what are the health effects?
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WIDC o p oo teat v sy it thia LIty in futur- ag studi-em, 1 ataff
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Aro trep modifoaton ander omsid pation et cxtend the furdtion of the
ae ctady Fio 1 wrx ¢t 3. W the teaw to o bltain tertay lata, Th team might

wrk 40|t chomiata, £ r cxwp.a, t gather datas v fa tory 1is-harges,

Ome “omtpibution f the aze studice has beam the broader dissemination of
onironmenta. infPrmation and the wider recognition °f tne need £or environmental
analysis, even if On a minur scale, By of the points on the environmeatsl
check=1ist (amnem 1) had not been thought of before by the sfficiai2 in the
devel ping countries, This was tree both in the more primitive and the
techmo.iogi-aily advanced plants,

On the negative side, the data roquired for an mvironmental analysis of
the plants visited were often Wmaveiladle, This reflects Both the ralatively
recent aphasis on @avironmentsl senseMs and the inadeguacy of what is currently
RO Sheet eaviTeammital PereRstese ia the developing commtries.

Certain omperiences from the case stulices are Pelevant 10 amother uTRy/
joint projest of se=location of indusirice based both on cross-utilisetien of
wnstes with sininisstion of peliviien, As meted ia She amalyeis of individesl
case studics, seme wiilisetion of metes is starting to de practiced, Toun N0,
Mcmwtnnuuxpmumxmmmm-—nd
!.‘ fren deplotad pichling solutions, This predust 19 sold Yo outside o~
oupsre, Aditiemslly, Wis plant grumnlotes 20 toms por Benth of dlast-fumase
slag hich is 9014 to & noasly et plast. Sren ssrap i slse recevesed foun
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o oindustria,. o= cutior, e nomics wl dtnop e b may ot A o
uce of  ommon 2epvicesdy N T stertis 81w, Lerneflt ot - AN T < SRS

the poasibiitty f schieving more mapied ad bacan 1 nara ooty oment g,
This avoids tre dissdvantagos £ o Mro=s mpany * w'e 0= itir 40 LT =
vides employment pportunities £ op Lffopernt tyres P oour, Wk ot Uffirre

tiated by sex, a2 OF BKi.le

The question of the oo omi 8 of tre natal ot noud poratt o U antie
poitation cquioment shoail srdinariiy b oddder ool w2 Taeet P roant Lol
Hi.wever, a3 th. »ffectag f wactcag had been g rarely mora bt rod and b ften
“xtengive offects Sf ongequent polaution oo 14t wderst 4 v ase studies
uid rarcly pant to s guastification of ant ep s uwt omoyratio in o onemi-
torma, Excepti ns were where anti-polluti on prat, prad r gu td ~trep in

waste recovery P peude with diret « opomic Zain,

Legislation with poliution contrs. regquiroements 1o Fhop faking in
developing countries, Detaiied coat=oencfit anaiysss L 4 cma’ . number Sf "begte
practice® plants which are envirommentally acceptadle could epve 33 models fop
legialations If such standards are to be enforced, a supp.rting infrastructure

of monitoring srgmnizations and equipment muat bLe leveloped,

There is alsy a need to develop environmenta! trairing which ig both
aconomical and practicale One phenomenon noted Hn many missi.ng to developing
cowntries is that perfomance rapidly falls off when plante ~ome under the
control of locai paereonnel only,

The case studics reveal the large gap between the probiem of pollution
control in imdustrial development and the resources availaole to tackl: that
problem in developing countries,s A sound methodology for environmenta’ impact
evaluation which includes pollutional smd socio-economic considerati\ns is a neces=
sary precurscr to any govermmental action to hamonize industrial +:tisity with
the enviromment, The revised guidelines for envirumental ana.ysis prosented
here (asmex I1) showld be wseful for daveloping countries as weil ac f r future
UNIND case studies, Where long-term docisiomns are being taken, such as the
estadlishment of & new induetsy, comsiderstion and amalysis of envirornmental
effects in the plamming phase should have high priority,
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PRITWPTNG ROTEE POR "ASE STIDIRE N
™R WYECTS OF INDUITRY OB THR ENVTRONEEINT

M Frve g/ daa crodurtry oaee atud. . owere b oAbt mrrop P tus
AP MMt o aboat My ar aspe bt othe apdastrera ot ot 4, T F. A=
ligt f pequired inf mmaty n, suppliiod t ea o teamy, oorpr da 4 nore.

Ye Gemieral 1nf Mmat R

(a) Comtats with mited Batiomns ffi 143,
(») Liaison with appropriate appliied Pescarch spganicati neg, e In
th: Bether.ands, [ndis, Thailand, the United Kingd.m and tne Inited Statesy

(x‘) Piscussi ne with nati na: vxd/wr 14, auth ritiog about industry®s
pole in the nationa. economyt
Impact f industrialization on the environmont, including health,
well-being, scomnomice and ecolugical systems| )

*Bench-aark” data showing gemeral conditions before project and
changes that camot be ascrided to the project, e.g. health service

care wvd ite responsiveness 10 changing patterms of disease, migra-
tion, wrbamisation etc,

Is there ang legislation comceming pollution and other damage
comtpol?

Are emission and/or ground-level comcemtration standards used?

%S¢ vhat emtent 40 savironmental considerstions play a role in
towmn plaming and industirial plasming?

Po what emtent are sciemtific services available for monitoring?

(8) Misowseions with factery nanagwment |

Policy teunsds pellution eemtrel/profit trade=off)
Wfecte iaside fustery and n envirerment )

Mele of industiry in aavirennent and commmity)
Plans for future develogment,

2. Googruphic and Samgruphic oitusticn
(a) Piams of temm, industirial ares, fastery, other cosmenic astivitien)

(v) Infrestrestuse as selated te fastery (ruil, read. waierwps, darboure,




L

power suppiy, water supply et ey sower systems, disposal fm'ilitie».) and Hthep

activitiesy

(¢) Availability of personnel in the area (age and 33 rFatios in the

community and the plant)y transport f personnely

(d) Residential and industriai arei and futur: planningy >ther land wse

in the area;

(e) Moteor gy (winds, rain, temperature, humidity, scasonai influences,

sea currents)y

(f) Edaphic featuress svil types, hydro iogyd

(g) Influence »f factors (a) = (f) in detemmining the final location of
the plante
3¢ Technology

(a) ldentify the range -f technical choies available for each process
and product involved in the enterprise}

(b) How many technical choices were considersd and what advice was sought
before the existing technolugy was selected? How was the size f th: enterprise
determined? What do these factors tell us about the decisionemaking prcess?

(c) Have the techniques been modified or copied? 3

(d) Process description with flow sheet, including indication f dischasges
(quantities, analysia)s

(e) What inputs are required (quantities, analysis)? What altematives
eximt?

(f) What is the demand for labour inputs (tr.ining)?
(g) Capacities (design and actual)l

(R) Intermediate products, especially of charical processes ( guantities,
analysis)

(1) Outputs (quantities, analysis); altermative producis;

(j) Discharges to be divided into gaseows, liguid and selid wete a9 well
as dust and moise}




(k) (Y L*sl/ﬂ abour  Rare teriaty o8 f the toohm My,

4 Pnuge  omir
(2) Demagrirg «CPe v F tr Lia hapges, rdaet e al Nazard wd v o ¢
[ ]
thyrd part: -y
{(t) P what atert apc Py img, T WMt o owm d o atr . 4t g F
einge uged”
( ) Wt gt e e o MR o T amgte {0 tier T [ I8 L R A

inc luding bast (ate ku, paantity wa yvsia)?

T o er e be bt e wd et U
Wat troatmert a3 oWy ot 0 ot o 2 TR S TR | » St

oo dent i fied ol mw i 0d

(d) Jame a8 £or 2 11 wmat 2}

fa thop memy . and P b R I Y S T B
(2) 3w £ P a il waat ey

Are there P ity 2 for mcinerat s 1 or her i r far o7

What rtr a2 o f aie p PRI FRE'Y T YO [ A

(f) Same va £.r noisod

AP moise abatement mesguro’d being twonT
1a nois: damage monit ped?

Are sudiologiste avai sl le?
he Wfects m the gaa ity f [ife

(a) Intemmally %o She piamty
Occupational discases incluling Seafnese wd ther repvous and
circaiatory distusbancesy life empectmmcy}
he smergmce Hf now s0Cinl gProwpings within the factory aitwstion
(mionisetion, ete,)e

(v) Wmtemals
Ne covation of adlitional incane resultiing in changing patiemms of
convEpiion; owmsoguances of theoe changes |

Genseguenses of changes ia e Sistridution of income, coge inflummee
o fupl iy stountese, now oltitudes tomeds eseial respomsidilitice,




cad et rtfming £ o8 1a Zroups, etued
St o gttt ket warls wrk o wnd b satiafa tiong

M.rrat ne

Y Impet o dimcr mmwnnty o the short and long temmy

(o) Impa® 1 Pe ipient ommunity in relation to infrastructural
proviar n £or housing, ~duation etce g Di‘l"lt/‘.\)f;‘ll relati naj

oY e ey fak s e o vt d U w o rkers migrating elae-
W Iie
/
e Boam oo s Baatin®)
{4) B or.omi  and financia. 8te wd bonefita £ the project, showing the

actua. va.uce and th ae predicted by f-asibility reports >ft apital costas,
raing .23, finan 13, retum, « onomic retum, {"™is shouid pay particular
attantion t letemmining 3.1 .3tas and bten fitz whi th are extemal tu the
Ppro;e-t%s firanial acounte auch a8t "socondary® effects amsociated with the
proje~ta® inputs and sutputsg the ascquigition of ski.lsy the employment Hf
iabour (ir . uding the effects >f migration)j the 1o~ation Lf the planty effects
>a third parties) the distribution >f stz and benefits between various social
groups )i

(8) Identifi:ation of all ~conomi~ and financial costs that are directly

2880 ated with damage .ntrol §

(=) 1f additional investment was made to control damage, what are the
predi-ted economic and financial ~osts, and what would these costs have bewn if
the measures had beem incorporatad inlo Lhe original design?

What are the mantified benefits of these measures?
(d) If plams exist for improved damage control, what are the costs?

(e) What are the finamcial and sconomic costs of the varicus altermatives
for damage comtrol?

WMat offects do thay have on financial amd ecomomic viability?
Which social growpe incur the costs and benefits?

(f) 1s research on damage comtrol carried eut? What are the costs?
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Te Suggestions

() Por each source of damage, suggest, if possidble, measures for preventiom,
abstament and control with range >f costs for different levels;

(») Indicate, if circumetances are favourable, co-operation witl nearty
industries)

(c) @Give indications, as accurately as possible, about investment and

raaning costs of prevention or reduction of damage }

(4) Oive suggestions conceming more advanced or less damagirg technologies
10 be wsed if renewal or enlargement is necessaryj

(@) Where appropriate, suggest other industries which might in future be
sited neardy in order to improve the performance of the region as a whole, i.e.
potential utilisers of waste, shirers of disposal facilities, providers of inputsj

(f) ldemtify similar areas elsewhere where physical environment damage has
occerred through similar industries, Informj note reaction.

- ﬁ* 44



Anpex il

PROPOSED METHODOLOGY POR WNVIRONMGENTAL ANALYSIS
OF PUTURE CASE 3TUDIEB

e Survey environmental! effocts within the plant )
(a) Working -~onditionst 4, any health hazards cxist within the factory?
(b) Document hazardous materials and processes in the plant}

(2) How many workcrs are affected, What is the nature and magnitude of
sach health effect?

(d) How much time is lost?

(e) What economic loss results from time lost?

(f) Interview workmen to determine state of health,

26 Identify and characterize effluents leaving the plant

(a) Physical analysest try to obtain data on temperature flow and om

suspended solids; screen analysis (air)j
(b) Chemical analysis - BOD, COD, toxic substances;j

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

(d) Describe treatment proceeses including dilutions and mixing of waste

streams,

3¢ Determine effects that plant effluents have on the extemal enviromment

(a) Qather any relevant air and water pollution monitoring data. Por the
example of & stream, try to obtain data on water quality upsireas as well as
dowmstream from the discharge points

(b) Impact of the discharge on the ecology. What have been the effects
of the air or water pollutants on plants and animals? Por the example of
heavy air pollution, have there been noticeable declines in the prodwotiom of
any crops since the factory has been established? Now have discharges of water
pollutants changed the ecology of the receiving strem?

(c) What has been the inpact of the discharge on downstrean weers of the
water? Elimination of fishing owing to water pollution, for cmaple, would
have a substantial domstreanm offect which should de svalunted|




(6) Health «ffecter  a@-=rtain by fis ussionaz witn 1673, s wd WMo e Py
of the community)

(e) What sicisecultural effocts have .- wrred?  The ogpe rod nenafirs ey
come from the salarics wnd wages paid cut * the work e 30 s - abs in ke

all negative effects .n perple wing t> the progence  the fact pyy

(!‘) % onomi - sats L poiiution ffem damar s cx' ma. * . to oty .
example ie the value .f raduction of the figh ' b wirg . water p.. atior
dis ‘hargea.

4, Determine economi:s Sf pollution :omtes' at the fa bt .py

(a) Wmat are the Hvereall «con mice £ th plant popations? Can this

plant bear the osts f pollutisn contr!?

(v) Can thie factory contribute t, poiiation contr. . oy waste padwetiom
practices within the plant? Are theps- waste steame that - -ald be pro -seed
for waste recovery, for cnample? Can the aconomic - cta wnd penefita be aptie

mated for waste recovery or reuse Hf ertain wast wat- rs?

5e Betablish the logwml impiicationa >f th. puiliution probiom st th: factopy

(a) Wat pertinent jegislation exista at the lra' Ly fodera| govermment

level?

(%) 1r, ror ~xample, water pollutin ontr,l leogisiatin wists, is it
enforced? Ny whom and how does the anforcement ,cconp?

(c) Plamt officials should be questionsd as to what intsrest, inc luSing
mforcenmt of regulations, has beem taken by govermment offi-ials reganrting
discharges at the factory,
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