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Ie UVERVIEW

le Industrialization is the cornerstone of development
strategies in the ECWA regyione In oil=-producing countries
industrial development is predominantly oriented towards petro-
teum refininge petrochemicalsy fertilizers and other
petroleum-based 1naoustriesy while 1n countries with diversified
economiesy food processingy textilee pulp and papers and chemi-
cal industries represent over 80 per cent of total manufacturing
incomee.

Ze Pollution emanating from industry represents an emerg-
1ng problem in the regione. Uncontrollea emissions have
destroyed fisheriese led to deteriorated water resourcesy

impaired ayricultural productivity and had a serious impact on
public health and environmental qualitys

3« In the pasty the attitude was to down play the probdlems
and manufacturing operations were given a carte_blanche to pol-
lute the environmente The expectation was that gains in materi-
al weli-peing would exceed 1osses in environmental quality;
expenditure on pollution control was looked upon as a cost to be
borne out of financial resources which could be otherwise
invested 1n productive development activitiese

4e In the early 1960sy there wdas 3 change in attitudes as
public concern apbout environmental deterioration led requlatory
bodies to attempt to force industries to control discharges
through tmposing stringent regulations for ena-of-pipe
treatmente. The concept was that basic processing practices
would remain the same but treatment devices would be interposed
to control pollutants® discharge into the environment. Indus-—
trialists vresisted pollution control because they viewed waste
treatment 4as <costing money they could ill afforde Recentlye
howeversy new concepts began to develop regarding methods of con-
tinuing industrial development while simultaneously 1mproving
utilization of resources and alleviating pollution problemse
The present approach is to continue relying on waste treatment
when deemed necessarys but to yive more attention to means of
preventing generation of pollution whichy after alle represents
wastey both of the materials that are discharged into the envi-
ronment and of those natural resources that deteriorate due to
these dischargese

5e There i1s mounting evidence that pollution is a direct
conseqguence of i1nefficient production practices in the region;
if efficiency 1is improvedy pollution would be simultaneously
reducede. Over half the enerqgy used in the region is wasted;
this raises the temperature of water bodies and then reduces the
dissolved oxygen which renders the streams less capable of sus-
taining aquatic oOrganismse Rather than investing in cooling
towers which ultimately discharge the heat into the atmospheres,
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attention should be directeg to improving process efficiency and
putting the residual heat to better uses such as heating green-

houses and tnaustrial processese. In steel-making and
agro-industriesy processes are so inefficient that the waste
generated does not fall far short of the processed productsy

which represents a drain of the finite raw material resourcesy a
burden to the national economy and a direct financial loss to
the enterprises. Reclamation of by-products from industry andg
domestic refuse may appreciably reduce the needs for other
resourcess Recycling of scrap in some ECWA countries has not
only reducea the need for raw materials but also produced tangi-
ble reduction of production costse savings in energy and watery
and reduction of pollution emissionse

6. Whilst the idea of abating industrial pollution and con-
serving resources is now accepted in principle, industries in
the region seem to be approaching the problem in a rather hesi-
tant manner. What is needed now is to place more emphasis on
the costsbenefit aspects of less waste technologtiess The level
of technology acquired by industry should not therefore be 1lim~
ited by shortage of capitaly VYack of qualifiea 1labour or
incentives of short-term returnse but should rather reflect the
need for environmentally-sound technologies which wouid undoubt-
edly result in Tong-term better profit margins for the industry
and protection or even enhancement of environmental quality.
The pursuit of Low and Non-Waste Technology (LNWT)s particularly
in countries with diversified economies and scarce financial
resourcesy is a tremendous challenge which may invoive the
restructuring of industrys the modification of laws and, above
allsy changing the attitudes of government/industry towards
industrial pollutions

II. ENVIRONMENTAL STRESSES OF INDUSTRIALIZATION

T» Industrial development imposes inevitable stresses in
the form of health hazardss economic 1loss and esthetic
nuisances. ODuring the last decade, many tECWA countries acceler-
ated their environmental concerns and passed legislation to con-
trol their environment. Unfortunatelys most of that Jegislation
wWas conceived theoretically and was brought about without due
regard to the socio-economic conditions of the region. In addi-
tiony legislation was enactea to control “"enda-of-pipe” emissions
Wwithout considering the environmental impacts of Jroducts when
used by consumers and residues from products when released with-

out control into the receiving environment. There are also
indications that hijh-risk industries which Face publtic oppo-
sition and stringent pollution control laws in the

industrialized countries are moving to the redgions txportation
of  these high-risk industries may have long-tern devastating
environmental conseyuencesy no ingtter how dttractive the
short-term economic jains seem to the communitys. For all these
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reasonsy industrial pollution cannot be regarded merely as a
techno-economic problems but should be dealt with as a priority
national concerns and as such deserving of much broader in-depth
consideration by all ECWA memuer Statese.

Be Health hazards of industrial emissions include exposure
to high concentrations of toxic chemicals which causes poisoning
and burnsy or exposure to 1low doSes for long periods which
induces chronic disedsesy cancerssy sterility and reproaductive

problemse. Arsenic from pesticides and glass manufacturing ties
up active sites of cellular substituents and may also cause
hyper—-pigmentation and skin cancere Boron 1s toxic for many

organisms in concentrations as low as 1 part per mitlion. Cad-
mium emitted from metal-finishing and ceramic industries causes
serious caragiovascular diseases. Nitrate reacts with an
oxygen-carrying pigment in the blood and Yeads to harmful phys-
iological effectss Cyanides are extremely toxic as they inhibit
the phosphorylative oxidation reactions which permit cellular
respirations. Mercury and its compoundsy especially
methyl-mercurys have been associated with a number of poisoning
episodes characterized by impaired hearings vision and muscular
Co-ordination ands in some outbreakssy by high mortalitye Leady,
which is considered a global pollutanty can produce a variety of
serious effectss including neurological disorderse

9« Particulates such as dusty smokey and aerosols may have
both acute and lony-term health and environmental effectse
These effects range from irritating the eyes and throat andg
reducing resistance to infectiony to causing chronic respiratory
diseasess Carbon monoxide released from incinerators and other
industri1al processes replaces oxygen in the blood stream and may
impair visions alertness and other mental capacitiess. Several
crippling diseases dare linked to asbestos exposure such as
asbestosis and lung cancery which has a 15 to 40 vyears latency.
The exhaust from motor venicles constitutes a serious health
hazard as it forms photochemical oxidents responsible for smart-
ing eyesy, throat irriations and impairment of lung functions.
Industrial air potlution alsu causes severe damage to monuments
and works of art i1n areas close to sources of emissione

10. Uncontrolled uisposal of hazardous residues from
inaustrial complexes in the region may present serious environ-
mental and health problems in  the near futuree Rain seeps

through the Jlands carrying chemicals that contaminate under-—
grouny  waters and nearby streams and Yakese while toxic vapours
releaseu  from evaporating liguids or uncontrolled chemical
reactions cause air pollution proulemss Recent vital statistics
in  Alexandria indicate that the infant mortality rate exceeds
the average for the countrys a reflection of the serious impact
of environmental  pollution. Typhoidy paratyphoids infectious
Nepatitis  and  dysentery arce  all endemic in the Citye Recent
studies in =9ypt nave indicated that workers exposed to chemical



E/ECWA/XTII/ /578005
Pagye 4

agents a3t levels lower than the internationally recognizea
Threshola Limits hada some health impairments. This has been
attriputeg to unfavourable climatey malnutrition, 1ow
socio-economic standardss high incidence and hypersensitivity
and deteriorating puolic health conditionss Atmospheric chemi-
cal poilution (oxides of sulphur and particulates including
heavy metals) is an emerging inaustrial pollution provlem in
Kuwdits The wuse ot high sulphur (3.8 per cent) crude in the
country was strongly objected to and will soon be replaced by
one per cent gas oile The capital investment of 339 million
doltars ond annual operating costs of 575 million dollars were
considered cost effective based on health and envornmental con-
stderationse.

ila Measurable economic losses created by industrial pol-
lution are estimated when they represent direct costs such as
1oss of materialsy cost of treatment or decreased value of mark-
etable fish. Howevery intangible costs such as impact on
heaithe 1lo0ss to tourism and esthetic damages are extremely dif-
Ficult to quantify in monetary termss. The damdage done by noise
poliutiony such as peuple moving away from noisy areas and the
loss in property valuesy is not usually included as economic
1055 in the cost-benefit analysise ‘

12« Expanding population and industrial yrowth are influ-
encing current environmental problems in the ECWA region and
presenting new challenges. Rapid population growth coupled with
extensive industrial development in the Gulf Co-operation Coun-
cil (GCC) countriesy for exampley is putting severe strains on
natural resources in this areas At the same timey economic con-
straints in other countries are hindering implementation of
pollution control projectse Major industrial centres in the
member States are shown in figure l. In metropolitan centres
which accommodate intensivey relatively high—technology oper-
ationse there is the potential for discharges of residual
hazardous chemicals in the environment. This represents a seri-
ous problem for the existing water treatment works which are not
designed to handle these persistent residuese These problems
will 1loom 1larger as continued population and industrial growth
will place more pressures on the limited natural resources and
further limit the capacity of the environment to assimilate
Wwastesa.
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Figure I. Majar Sources of Industrial poliution in ECWA Region
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ITle PRACTICES OF INDUSTRIAL WASTE CONTROL IN
ECWA MEMBER STATES
As_Bahrain
13, The Government realised from the outset that oil sup-

plies were limitedy and so a systematic policy of diversifica-
tion into industry anad switching to less energy-intensive
production processes was adopteds At presenty basic industries
include topping refineryy primary aluminiums oil-associated gas
processings iron pelletizingy powery ana shipping services for
uttra-targe crude carriers (ULCC); effluents from these indus—
tries are treated on-site prior to discharge into the Guilfe.
Future pan-Gulf heavy industrial projects to be sited in Bahrain
are expected to adopt LNWT; these include heavy oil conversiony
petrochemicals and an aluminium rolling mille ilost light indus—
tries are located in the capital city of Manama, where the ma jor
source of liquia poliution is agro-industrys which generates a
1oad equivalent to 80,000 people (podulation aquivalent).
Industries within the city limits discharge their raw effluents
into public seserage for combined treatment in the Tubli waste-
water purification plante
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14, The Government is pursuing a poulicy of siting all new
industries away from existing residential areas. Bahrain's
major industrial area is located close to Mina Sulman Port; it
includes plasticsy paper, steel-wooly wire-mesh and marine ser-
vicese Aluminium assemblys block factories, cables and asphalt
plants are located in another industrial area south of the pri-
mary aluminium plante Industrial development on these entirely
reclaimed areas demonstrates Government intention to reorient
industrial growth in harmony with the environment.

B._Egypt

15. Industry generates about 15 per cent of the gross
domestic product (GDP)e. The bulk of industrial exports consists
of cotton-shippingy weaving and engineer ing productse Public
sector plants dominate the output of basic industries such as
textilesy foodsy chemicaly fertilizers and heavy industriesy whi-
le private industries, which account for 25 per cent of the
total industrial outputs tend to concentrate on light industries
of relativeily smaller sizee.

16« 1In generaly few facilities exist for controlling water
pollution and air emissions from industrital sources. NWastewater
is discharged without adequate treatment into the MNiles )akes,
sewersy drains or the Mediterranean. The impact of water pol-
Tution is evident in the decreased fishing catch from water bod-
tesy deterioration of recreation areasy deqgradation of water
resourcesy operational problems in seweraye networks and serious
impacts on public health ang amenities available for people.
Alr emissions from industrial sources are mostly uncontrolled.

Many industrial establishments generate solid and hazardous
wastes and contract out the disposal of their residques to pri-
vate coNcernsy who dump the wastes indiscriminately in

unauthorized sites or burn combustible matter in open areass

17. Total projected industrial wastewater discharge for
1985 is 4.74 billion m3/y (cubic metre per year) of which
approximately S35 per cent is cooling water for power generation
(see figure 2). According to the current pricesy capital cost
Needed to treat industrial eftluents to render them suitable for
3yricultural pruposes is about i.5 billion Lece (Egyptian
pounds)e. The total annual cost for debt services operitions and
matntenance 1s estimated to bhe *Se 135 millions The unit
treatment cost of industrial wastewatery other than DOwer gener-
Ationy ranges from LeEe 0e24/m3 to Lot 2ed5/m3; these
comparatively hijh costs do not Justity treatment for the2 sole
purpose of agricultural reuses. However s the bulk w~astewater
from power generation can be treateg at a low cost of about L.¢.
D«00%/m3 for irrij ation reuse.
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EGYPT GCC Countries R syria ZAraa  [_Jother ECWA Countries
—17.5%
\
14.6% 18.9%
Volume of Wastewater 32 Biochemicol Oxygen Demand Suspended Solids .
1.52 x 109 mdy 7.4x10% 17y 59 x10% 14
3% Execluding cooling and ballast water -
Estimated volues for 1984
Figure 2 Industrial Liquid Pollution From E C WA Countries
18. The concentration of labour—intensive industries in

dens=2ly populated metropolitan centres has lea to an imbalance
in ecotfoyical conditions and widespread deterioration of envi-
ronmental gualitys. Alexandria alone has over 40 per cent of the
Egyyptian industry. The amount of industrial wastewater dis-
charged to the Mediterranean is about 330 million m3/yes The
pollution caused by industry has already reached an alarminy
level (Suspendea solids ss 81,000 t/yy Biochemical Oxygen Demanda
SUD 60,000 t/yy Uil 154000 t/ys Chromium 27 t/ys Mercury 10
t/y)e Industrial solid wastes in alexandria amount to 1.3 mil-
lion t/y. vespite successful reclamation schemes for glass,
papery textiles and tyresy several hazardous residues are being
disposed of incorrectly. Non-recyclable hazardous sludges are
being dqumped 1n  open sites close to populated areas or inten-—
tionally disgosed ot into the sewerage systems which creates
problems for the sewerage network and causes frequent disruption
of the treatment workse.

19. Inagustrial air pollution in Egypt diminishes the lana
value ang restricts developments The rnelwan areay presents a
vivid example of environmental deterioration as cement, steel
and chemical 1ndustries cause appreciable air pollution. Parti-
culate emissSi0ons nave caused crop declines ageatn of plants ang
sericus pollution to the Nilee. OSther suurces ot air pollution



E/eCHA/XIT /5780045
Paye 8

are  suygar  plants 1n Upper Egyyty the aluminium plant 1n Quena,
coke production in Tebbin, the fertilijzer plant in Talkha, anu
chemical and cement tactories and tanneries in Alexandride
Gaseous compounds such as carvon monoxidey ammonia and partially
burned hydrocarouons exceeda emission standards in most industrial
complexes in & gypte

20 undeniablys any plan for industrial pollution contrnl
should be cognizant of the economice technicaly and manpower
limitations in Eqypt. Because of thiss waste control activities
should ve realistically planned to concentrate efforts on prior-
ity polluting industries. At presents the General Organization
for Industralization is expected to install pollution control
equipment in gabout S0 major plants during the next five yearse
The first group of priorities includes dyestuffss food ana chlo-
ralkali in Alexandrias fertilizer in Talkhay sugar in upper
Egypt and six cement production plants in various parts of the
countrya.

Ce_S53udi _arabia

21 Recognizing that oil is an exhaustible resourcey the
Government has embarked on an extensive industrial development
programme to replace the diminishing oi) reserves with a perma-
nent industrial base. Spending on the first three development
ptans has surged from $18 billion {1970-1975) to 3150 ovillion
(1975-1980) to an estimated $300 billion for the current pltan of
1980-1985. About 37 per cent of the budgeted fund is being
invested in industrial and economic development projectss

22« While pollution emanating from existing industries in
Jeddaah and Riyadh has an appreciable environmental impacty the
Government is avoiding this situation for new industrial pro-
jects through proper sttingy provision of pollution control
equipment ang monitoring of emissions ande most important,
selection of appropriate technologies which produce minimum
environmental disruptionse.

23 Major plants of the Jubai! Industrial Compiex (JILC)
are provided w~ith on-site treatment facilitiese Pre-treated
effluents receive a final treatment in a conventional activated
sludge ptant which is followed by rapid sand filtration and ozo-
nations The expected flow in 1986 1is 604000 m3/dy and the ulti-
mate flow in 1999 is estimated at 125,000 m3/de Part of the
treated effluent will be used for irrigation and the remainder
will flow to the Gulfe The Yanbo Industrial Complex includes
two 01l refineriesy a natural gas tiquification planty a tub oil
plant and a petrochemical plante Two centralized waste treat-
ment plants with a total capacity of 36,000 m3/a will purify the
combined effluent for further use in irrigation and tandscapinge
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24. Existing refineries in Saudi Arabia are located in Kas
Tanurdas Jeadahy Kiyadh and Rabighe The combined pupulation
equivalent of the refineries s 2004000. Another source of pol-
lution is the huye amount of ballast water dischargea to the
Gult (260 milttiun m3/y)s which contains about 390,000 t/y vils

25 Through tne “anistry of Industry ana Electricity and
the Saudi Inaustrial uevelopment Funds private industry has been
encouragyed particularly in industrial estates of Jeddahs Riyadh
and Dammame Industrial effluents from the Jeadah area are
treated in a series of evdporation pondss but sume reach 4Jround-
water through percolatione The contents are periodically dumped
into the deserte. Effluents uvischarged from the Riyadh and Dam-
mam  1ndustrial  areas intu sewage treatment works are about
309000 and 89000 m3/dy respectivelya

26 In 1933, water produced Dy desalination was 2.2 m3/de.
The four targest plants are located at Jubaily Al-Khobary Jeduaah
and Yanoo. No information is available concerning the impact of
thermal pollution on agquatic life; howevery an incident of
fish-kill has been reported ond was attributed to overchiorina-
tion of the desalination plants® feedwateres

27« 1In 1980+ about 50 per cent of the natural gas produced
in the country was flared which resulted in an estimated emis—
sion of 2 million t/y sulphur dioxide S$SO2. The flaring practice
caused serious air pollution 1n addition to wasting valuable
resources; this prompted the Government to establish new indus-
tries to utilize the wasted gases for production of liquefied
petroleum gases ureas methanoly ethylene and other organic chemi-
calse At presenty there are three operating gas plants at
Berris Uthaniyah and Sheagun which capture most of the S02.
According to 1984 estimatesy the quantity of 502 produced by
flaring has been reduced to 0.4 million t/y only.

28 The information provided by the Meteorological and
Environmental Protection Administration {MEPA)y indicates that
air pollution represents a serious problem in the Kingdome
Cement and mineral processing plants cause severe air pollution,
especially in Riyadh and Jeddahs where urban growth has resulted
in industrial facilities being encroachea upon by residential
areas. It is interesting to note that the Jeddah cement plant
has been moved to a new site in Rebigh as retrofitting the old
works to meet stanagards of air emission would not be econom-
ically feasible. The Kingdom does not enforce controls on
emissions of leady hydrocarbonse carbon monoxide and nitrogen
oxides from motor vehicles which increased twentyfold during the
Tast decade to reach 35 million units in 1984e Air emissions
from traffic pose a potential health hazard as the gasoline used
in the country contains one of the highest lead levels in the
worlds 840 part per miltione
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29. The amount of hazardous wastes generated 1n JIC was
about 32,000 t/y in 1984 and will reach 341,000 t/y in 1956.
Hazardous wastes consist mainly of 1norganic sludges (briney
oily scalesy desalter solias from petrochemicalsy steelsy copper
and  suiphur industries)s organic liquids (oil skimmingy spent
monoethanolamines hydraulic fluids and waste paints) and organic
sluages (air flotation sludgesy tars, heavy ends and polyethy-

Tene benzene)e. On-site incinerations transport or disposal of
hazardous wastes outside the complex are prohibiteds A new area
in the general lanafill of JIC has been set aside for interim

storage of these wastesy while a feasibility study 1s underway
for establishing a centralized treatment facility which encom-
passes an incineratory sludge dewatering unit and lanafill.

De_Kuwait

30. In the 1last two decadesy there has been a marked
acceleration of industrial development in Kuwaite The exploita-
tiocn and sale of oil have resulted in th2 accumulation of mas-—
sive revenues which In turn have stimulated ang sustainedq rapida
industrial growthes Most of the emerging 1ndustries are petrole-
um—-baseds with heavy industries being concentrated in the
Shuaiba Industrial Area (5TIA) south—-east of the capital City.

31 SIA  now accommodates 30 industrial pltants (power and
desalinations refininjy» petrochemicalsy, fertilizery cementsy
plasticsy papere canninge asbhestoss insulating materialss con-
struction and tabricated steel). Concentration of major indus-
tries in SIA has created appreciable pollution problems within
the area and in the nearby villages.

32, Several small industrial establishments are currently
operating in Kuwaits mainly 1n the Shuwaikh Industrial Zone andg
the newly developed Suvhan Industrial Estate. These industries
include foody chemicals, papers furniture, fish cannings metal
and engineerinj workshonse The incustrial zone is not provideuy
With a sewerage system and effluents are dgischarged to the sea
through a drain or trucked for furtner dumpin: in the sea,
desert or the city sewer system. 1In additions oilfields are
Spread out in various placese mostly in close proximity to the
populated centres south of the capital.

33. Most industries in SIA are equipped with on-site
pre-treatment faci1litiess Howevers their pertormance has yet to
meet the strinjent effluent criteria of 1A, #hich has Heen
developed specifically to protect the sca-water quality requirey
for tne quaranteed operational reliability of the nearby desali-
nation plantse.

3% More than 95 per cent of the sslid industrial wasStos
are disposed of on lande while tne remaining part 1s dischar yeg
for arainingy leachea 1nto o  Jround System or burned in the
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deserts Spent catalysts are stored for potential sale or recuv-
ery in the future. In aagdition to the 2.1 million ts/y sludge
produced by all industrial activities in Xuwaity the Kuwait Uil
Company generates 4.6 miliion t/y of crute cil suspension with
less than le.l per cent oil content from its fields in wmafra and
Burgyane These wastes are currently daisposed of in lagoons in
the desert. More cily and tuxic wastes are expected to be pro-
duced in the future due to the continued industrial expansion in
KuWwailts

35. A recent study by the Kuwait Institute for Scientific
Research (KISR) concerning handling of hazardous wastes recom-
mended the followiny: :

- Neutralization of caustic and acidic wastes from power
stations;

= Mixing with brine waste prior to discharge to the sea;

= Application of oily wastes to farm land;

- Incineration of organic wastess

Wastewdter renovation and reuse in Kuwait is expected to
bring avbout the following benefitss:

- Containment of pollutants;

—- Conservation of the desalinated water through multiple
reuse;

- Improvement of seawater quality and protection of the
marine ecolojye

Another study by KISR has demonstrated the amenability of
the combined SIA effluent to biologyical treatmenty and the pos-
sible reuse of the treated effluent in industrial processes or
irrigation of environmental forestrys.

36. Kapid increases in water requirements and pollution
dassociated with the social anag technological dgevelopments of
Jordan durinyg the past decade have presented a challaenge to
those concerned with environmental protection and provision of
adequate water supplies tn meet the domestic and industrial
needs of the countrys The urban grea ot Amman - Zerga which
occupies the upper watersneu .f the Zerya river is densely popu-—
Tated and accommoudates sevaral major industries such as
phosphate  mining and “enefications soft drinks and alcoholic
beveragess Lannin.gy pulp aNd  papers textiless soap  and
detergyent, anua chemical industriess Underlying tnis area is the
oextensive  aadit 517 Aquitier whnich is still under=xploitzd and,
1f  properly munaygeds could provide a considerable part of the
total  water supplys Most industries in the ared are currvntly
Misposing  of  their eftfjusnts  asithout treatment into adjaCent
watercoursess or Ly direct land applicition. ©Uxcentions sre the
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paper milly phosphate plant and tannerys which operate 2arthen
dastewater 1mpoundmentss Measures should he implemented co pro-
tect the [erga river and waui Sar Aquifier against pollution
from municipal and inuustrial sources. Total effluent flow from
the 43 industrial establishments in the area 1s estimated at Z«5
million m3/y of which 21 per cent is cooling water.

37. The coastline of Jordan extends from the extreme
northern end of the Gulf of Agaba for a Jistance of 27 km down
the southern stretch till the border town of Al-Derrah. Along
this southern couast major industrial projects are being devel-
opede The Jordan Fertilizer Plant oproduces diammonium
phosphates phosphoric a4acia and aluminium fluorides The plant
generates about 54000 t/y of by-product yypsumy which is stock-—
piled 1n the areay ~hile process effluents are disposed of in a
nearby cooliny ponds ¥missions from the site also include toxic
metalsy residual acidity ang fluorine; all are potentially harm-—
ful  and would bring about environmental hazarassy especially in
the natural poath of the valleye The Jordan Timber processing
Plant emits air pollutants in the torm ot dusts 302y urea andg
phenol formaldehydees The Jordan Electricity Authority will com-
mission two thermal powaer plants (130 M4 each) in 19864 and
another two (32U MW each) in 1990. These power ptants are
anticipated to «create thermal and air pollution problemsy the
magnitude of which cannot be assessed at this time.

Fa._Irag

38. A comprehensive industrial and economic development
Proyramme was launched in Iraq in the earty 1970ss A concom-
itant environmental protection scheme was developed at the same
time to alleviate the adverse effects of the extensive inaus-
trial and construction activities all over the country. Labour-
intensive industries are mainly concentrated in Bagyhdads in the
north (Mosul) and south (Basra) regions. The concentration of
major industries in these areas has placed a tremendous burden
On water resources and aygravated environmental pollution prob-
lemsa The impact of industrial pollution is eviagent in the
deteriorated water quality in the vicinity of direct industrial
discharges problems in sewerage and sewage treatment workss and
degradgdation of air qualitys especially in areas close to oil
refineries and cement pltants.

39. suring the period 1985-2000y the total demand for
industriale agricultural andg domestic uses will increase from
39.5 billion m3/y to 59«6 billion m3/y with an average
non-consumptive return of 37.6 per cent. In the year 2000, the
pProjected return flow is 22.3 billion m3/ys about half in the
form of discharge of power plantssy 41 per cent from irrigation
return ana 9 per cent from industrial and domestic sourcess
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40 Incustrigl eftiuents are discharged 1nto water bodies
andy in  smaller quantitiessy INtO Sewerdje NEtWOrksSe They are
Taden with pollutants which pose health hazards and may inter-
fere with beneficial uses of Iraq's watercoursese. Industries in
Baghdady  which include an oil refinerys tanningy dairiess tex-
tiley cementy abattuirss wool-finishing, poultry processings
powery edible oils beverage and plasticsy are disposing of their
liquiag eftfluents in the Tigrise For the most partse this prac-
tice dues not conform to Iragi limitations on liquid discharges
into riverss. The e¢stimated population ejuivalent of industrial
and arrigation return effluents in 5aghdads based on organic
loadings is about L millione The present population equivalent
of the “osul industries (sugary yeasty dairiess Dreweriesy, tex-
tiles tanning and soft drinks) is 300,000,

41, Treatment of complex chemical wastes in Iraq is still
accomplished by ™typical technology" such as precipitation andg
brologyical treatment. In  view of the ineffectiveness of such

treatment for removal of persistent toxic mattery it is advis-—
able to wuse "tailor-made"™ treatments such as removal of sul-
phides from tanning waste by (02 flue/gasy complexing of cyanide
with ferrous compoundss extracting phenols with solvents and
precipitating metals with chemicalse '

42 Urdinance Nos 25/67 on the protection of rivers and
water resources from water pollution sets the maximum allowable
pollutant concentration and it stipulates that any industrial
establishment is to pre-treat its effluent prior to the dis-
charge thereof regardless of quantitye The ordinance is not
strictly enforceds and several public industries were either
granted exceptions or given extended qrace periods to solve
their pollution problemse

Ge_Uman

43 Until recentlyy activity in the manufacturing sector
Was very lowe Visible activities were only in the food process—
inge power and 1ight industriese HOwevers during the past five
years concerted efforts have been made to increase industrial
development in the country. With increased foreign exchange
earnings from oils the government has been able to finance new
industries such as refiningsy cement and chemicalse

44. The existing industries are mostly located in the cap-
ital city of Muscat (powery dairies, graitn millse soft darinkss
poultry processing and canning)s while new establishments are
housed in a new industrial centre 40 km west of Muscat. Some
small aqgro-industries and a new cement plant are located in the
southern province of Salalahe 1In generaly few or no facilities
exist tor controlling industrial emissions; effluents are dis-
posed of on land and air emissions are uncontrolled. Howevers,
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they pose a minor environmental tmpact since they are releaseqg
in small amountse.

454 Major industries are located in the umm Said indus-
trial complex {refiningy petrochemicalsy powery iron and steel,
and fertilizer)e A large cement plant is located south of Duk-
han on the west coast of yatare Light industries are located in
the capital city of Doha (soft arinks, aairys poultryy grain
mitissy workshopss etcs)y ana their effluents are di scharqged to
the city sewerage network for combined treatment in the Nai jah
wastewater purification plante Most industries in Umm $a3id have
end-of-pipe treatment facilities and the treated effluents are
either utilized for landscaping or discharged to the Gulfe. At
the o011 terminale about 35,000 t/y ot oily sludge is prodaucea
and incinerated in an open pity which creates serious air pol-
lution problems in the areae

I. United Arab_Emirates

46 Several industrial plants are dispersed in major
citiess Abu Dhabi (powers refinings Odairiessy soft drinksy
steel)s Dubai (refinings powery cementy dairiese soft drink) e
Shar jah (cements soapy beverages dairies)y Ras Al-Khaimah (ce-
ments steel) anyg Al-Ain (powery cement). In adaitiony two major
industrial complexes are being developed in Dubai (Jebel Ali,
which houses aluminium and natural gas plants) and in abu Dhabi
(Rawaisin). C(ement plants are generally equipped with electros~

tatic precipitators for dust recoverye The aluminium plant
recovers most of the emittegd fluoriade for recycling as 4 cata-
Tyste Most light industries within the major cities pretreat

their effluents before discharge into the municipal systems whi-
le refineriesy power and aluminium plants discharge their
treated effluents directly to the Gults At present apout 15,000
t/y of o1l sludges from the inverted underwater storage vessels
are released to the sea. As this practice causes serious pol-
lution problemsy sea di1sposal should be stopped and replaced by
an appropriate disposal methode

d. _Syrigs
47 Inmitiatives toward inuustrial development were taken
at the veginning of this centurys but it was not until the 1950s
that tne actual 1nuustrial dgevelopment of the country began.

Pefineries are located in Homs and SAanty3as while textilesy ferti-
lizery soaps gylusse cements food pProcessings sujar anag mechan-
ical tadustries 3ar2 dispersed  in the M3 Jor cities {(Uamnascussy
Homse aleppo and Hama)e Industrial development gimed at satis-—
fyinyg dJomestic de2mands  was  until recently npased on outdated
technologies and made no proevisions For emission control. AS @
resulty  large industrial  centres sufferead increased environ-
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mental impoverishment through air an? water pollution. The
instituticnal set-up for manayement of industrial pollution does
exist in Syrias but its capability and effectiveness is still
limitede. Howevery major sources of pollution have been identi-
fiedy and serious efforts are peing made to bring the situation
under control by gradually introducing control measures to the
existing industri2s and subjecting upcoming industries to more
stringent controlse.

48, The presence of three oil terminals ana a large oil
refinery and the corresponding risks of spillages from ships
using the ports of Lattakia and Tartous may pose a threat to the
coastline and to the local environments Syria has not yet imple-
mented an oil spill contingency plan although there is evidence
of lony—-continued o0il pollution of the beach and rocks of the
breakwaters In meeting the rising threat to environment due to
growing 1ndustrial effluentsy a proposed law for the prevention
of water pollution was placed vefore the Council of the Prime
Minsiter in November 1982 which is in the process of ratifica-
tion. The main features of the proposed law are as follows:

- All effluent discharges will require a licence;

- The licence will set out conditions as to volume ang
quality,

= Industrial agischarges into sewers Wwill require a licence
from the sewerage authority (or the department of water pol-
lution controil);

= The maximum penalty for contravention of the licence con-
diticns will be o fine (not exceediny Le3e 304000) and/or up to
one year amprisvonment and payment of compensation for any danage
caused by the pollutors.

49 It was ai1fficult to assess the status of industrial
poliution in Lepanon in view of the prevailing conlitions in the
countrys it 1s also opelievedy that the level of industrial

development in the Yemen Arab Republic and the Democratic Repub-
tic of Yemen does not wiarrant assessment of sources andg 1mpacts
of 1ndustrigl pollution in voth countries.
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[Ve PERSPECTIVE ON ENVIRONMENTALLY SOUND TECHNOLOGY
i THE ECWA KEGION

50« Most ECwA countries have been endeavouring to acceler-
ate their industrial development. Lonsidering the potential
impact of this rapid i1ndustrialization angd the ever increasing
numbers and quantities ot unoesirable accumulative puollutants
releasec into tne environments the uryent need to adopt LawWT
becomes apparent.

5le Some countries in the regiony especially those with lony
industrial experiences still rely on conventional, mostly out-
datedy technologies which utilize large amounts of raw
materialsy consume considerable energys generate large quanti-
ties of waste and usually yield interior gnd-products. Mouern-
ization of existing pHrocessas and introduction of LNWT could
lead to overcoming the above-mentioned deficiencies at one step.

52 Recoynizing the importance of (NWT, a report by
UNEP/FAO on residue utilization (1977)s recommended that "each
country and industry should establish definite feasiple residue
utilization strategies that reflect realistic socials economic
and technical gualse. The strategy must be compatibile with envi-
ronmentally sound decisions that reflect existing physical,
human and other resourcese”

53. Analysis of the situation in the region indicates that
major constraints to adoption of LNWT arise from the following:
lack of complementarity in production; inadequacy of industrial
infrastructure; domination of less developed technologies; lack
of knowledge of environmentally sound processes coupled with a
reluctance to adopt processes which have not been previously
tried; and prevalence of a climate in which investment in indus-
trial modification and research is limited. In orager to
Overcome some of these constraintse concerted government and
industrial efforts should be aimed at encouraging recycling of
used feedstockse purification on by-products to be used in other
processesy provision of grants for investment in cleaner tech-
nologies and tinking up of various industrialy agricuYtural ang
urban activities in an inteyrated system so as to permit reuse
of waste from one process as input into another. Governments
can also promote LNWT through taxation of wastes and removal of
subsidies to production inputse. Taxation of wastes may play a
decisive role in encouraging pollutors to invest in LNaT to
reduce generation of wastess Present government policies which
ensure a continuous supply of cheap energy» water and raw mate-
rials amplicitly encourage wastage of resources and continued
ref1ance on polluting tecnhnologiese
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She Pollution is created Dy wasting raw materials, eneryys
watery intermeniates and finished productss It refiects the low
tevel  of  production efticiencyy inappropriata  housekeepingy
unskilled lapour and inefficient management. Dealing with the
effects anstead of causes leads to costly curative rather than
preventive approachese. Apart from the i1nmense advantages of
LNwT for conserving resources ana alleviating pollution

problemsy it also minimizes the dependence on conventional waste
treatment technologies which are subject to frequent operational
failuress drops in efticiency and improper functioninye

55 Althougyh the main concern of industry is development
of new products rather than the introduction of new production
systemsy evidence indicates a growing interest in improving pro-
ductivity and cutting production costs; this trusty by and
large, is consistent with the aims of UNWTe Howevers LNWT
should be extenued to all phases of the manufacturing chain,

which encompasses production and transportation of raw
materialss processing of primary and final productss and recov-
erysrecycling of used productse. The concept of cleaner

technology shoutd be applied also to the manufacturing process
itself through process design modificationss 1o0ss controls
recovery and utilization of spent chemicalss operation control
and Jood housekeepinges

56 In the comparatively industrialized countries of the
ECWA regiony the concept of LNWT is emerging particularly in the
following areas: processes which require lower raw material

inputs; technologies with less energy and water requirements;
systems which reduce generation of wastes and processes which
depend on waste from otner production processesy either as raw
materials or as enerygy source. The following examples are pre-
sentea to demonstrate the accomplishments of LNWT in the regione

- An industrial-scale multiple water reuse system was
implemented in a poultry processing plant in Egypt. The system
involvea chlorination of cooling water from compressors and its
successive reuse as feed water for the chillery pre-chiller,
washer and finally for makeup in the scaldere Process water was
purified alternatively by a pressure leaf filtere The bacterial
quality of the processed poultry by the multiple reuse system
was superior to the quality of the once—-through system which
utilizes prodiyious quantities of potable water. The system
offered reduction of water consumption of up to 60 per cent and
substantial savings in energyy in adgition to reducing the
amount of effluent discharged into the waste treatment unite
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- Several dairy plants in the region convert whey and pro-
tein residues into industrial products throuqgh coagulation and
ultrafiltration. Proguction of lactose is accomplishea by
microbial decomposition; the product is used for production of
pharmaceuticals and ethyl alcohole.

- Increasing emphasis is being placed on sludge handling
from petroleum refininjge Lanatilling has wveen subject to
restrictions and criticism on environmental qrounds. Refineries
in Bahrain anag Saudi Arabia are currently assessing "sludqge
farming” of oily refinery sludge which encompasses spreadinyg
sludge on soil and mixing followed by repeating the mixing at
suitable intervals to ensure adequate aeration of the
soil/studge layer.

- A project i1s underway in Kuwait for recovery of urea from
the effluent of the urea plant by means of desorption and hydro-
lysation. Ammonia will be recovered from purge gases and scruh-
bed in wash towers; diluted ammoniacal solution will be
concentrated and reused in the processe.

= There are lar je numbers of automotive batteries scrapped
tn the region each year. According to estimates from the (CC
countries and Egypte about 25,000 t/y of lead can be recovered
at presente The refined lead ot the sCrapped batteries is being
used as a substitute for imported lead in some battery factories
in the regjion. This practice will unaoubtly reccive more atten-
tion in  the future due to the escalaring price of the imported
lead.

- The Egyptian copner works in Alexandria depend mainiy on
imported scrap for production of 100000 t/y of Steelsy 204000
t/y of Copper ana 154000 t/y of Aluminiune. The number of vehi-
cles in wuse in the reyion now is over 5 million carse rsort e
tne wunreliability of data concerning scrapped vehiclesy i1t 1s
assumed that the average rate of scrapping is on the order ot 5
per cent annually. 2ased on 75 per cent recoverys the amount ot
iron and steel scrap is about 200,000 t/ys These scrapped vehi-
cles could be used efficiently as input to the steel plants in
the regyiony provided that schemes for collections recovery and
transportation of pressed scrapped venicles are econonically
justifiable.

- The recovery of chemicals from rice-straw black Liquor
Was not possible 1n the  past due to the nigh silics content
whith causes dgifficulties in the recovery process. ecent fiwly
studies 1IN E7ypt have ‘emunstrated the feasihitity ot 95 por
Cent cgesilication of the plack liguor using quick )ime and plant
flue gases as precipitating agents; this pre-trestment is
expected to p=2rmit CAUSLIC recovery and reCycling in the Sultning
plantse.



E/ECWA/XIL/5/Add.5
Page 19

57+ The potential amount of industrial residues that could
be recovered within the ECWA region cannot be accurately guanti-
fied because of lack of information concerning the total volume
and characteristics of the generated residues. tstimated
amounts of industrial soliu wastes are shown in figure 3,
Despite the above-mentioned limited recovery experiencesy 1t is
befieved that significant amounts of waste material are stitld
not recycleds reused or salvageds Their disposal has been hap-
hazard and unregulated in most member State se Since significant
portions of these residues are toxic and hazardousy their
improper disposal represents a serious environmental problem.

Sx IO:s ax ‘05
o L
D GCC Countries
Tonyn:;; B other ECWA  Countries
!uIO5 |
inorganic Wostes Organic  Wastes Food Processing Oily Sludges Hazardous & toxic matter
Figure 3. Industrial SOLID WASTE the ECWA Region.
58 There is considerable scope for material recovery and
reuse 1t a mechanism for waste exchange can pe geveloped in the
regione. Rising prices of raw materialsy, concerns about energy

conservation and increased awareness of environmental pollution
Rave made it Aattractive for industries to search for turther
uses for the recyclable components of their waste materisle As
local waste gJgenerators and users are not usually in a position
to achieve effective exchanges amony themselves, it scems possi-
ble that their requirements can pe met through wider schemes of

Waste  exchan je. Two distinct types of waste exchangye are in
operation in the industrialiczed countries. These are "Informa-
tion Exchanga"”  and  “Mgterials cxchanye', The information

exchange or cledring-house serves a specific function of Tinkiny
Interestea  trasing parties without becoming involved 1n the
trainsdctione. Clearinyg-houses  can be established in the region
and  sponsored by Jovernmentss trade associations or concerned
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industriess By contrasty the materials exchange enterprises
actually receive the wastes identify potential uses, reprocess
waste as needed anad resell them at profite As materials

exchange depenas on hi1g4hly competent technical and marketing
skills they shoulq pref=zrapoly te sponsored by private entreprz-—
neurs to ensure their effectiveness and efficiency in the lony
rune it 1s anticipated that widespread application of waste
exchange 1n the regjiony in addition to eliminating major sources
of pollutiony will result in important savingys in disposal
costsy conservition of feed stocks and reuse of energy-rich

materials such as oi) and combustibie residuesae

59 When waste exchange institutions are established in
the reyiony Jattention shouldy be given to limiting their activ-
ities to manayement of SCraps waste chemicalsy and leftover
materialsy and to avoid dealiny with regular by-products with
recognized economic value which are commonly handled through
brokerages or commercial institutionse Some examples of wastes
that can be readily exchanged in the region include waste lubri-
Catinyg o0ilssy solvents, pickling 1liquors spent catalysts from
refineriesy metal-rich slagse and waste phosphoric acid for use
in  the manufacture of fertilizerses Many of the wastes are sub-
stantially organics such as resinsy o0ilSy solventssy carbon
tifters and off-specification organic chemicalse In view of
current fuel shortages and mounting eneryy costs in the non-oil
producing countriesy it seems opportune for waste exchange to
expiore the use of these combustibles in waste-to-enerqgy taciti-
tiess.

Ve INSTITUTIONAL ORGANIZATION FOR INDUSTRIAL POLLUTION
CONTROL IN THE REGION

60 Some ELWA countries have already incorporated manage-
ment of industrial pollution within the framework of the exist-
ing environmental protection institutionsy while others are
giving serious thought to such organizational mechanismse.
Unfortunatelyy considerabls attention is given to passing strict
standards and instituting elaborate regulationsy while tittle
has been done for control of industrial wastes and enforcement
of anti-pollution lawse

6ls. Management of industrial pollution is a complex under-
taking in the ECWA regiony but in a real sense the issue does
not become truly complicated until it Jets down to the local
levels ANnd here is where the challenge regarding implementation

liess Complications often arise from various local constraints
including orjanizationy financey tegal jurisidictions politics
and socio-economic factorses It 1is therefore obvious that a

working familiarity with and due consigeration for the unique
problems of the individual areas are necessary tor development
and implementation of a realistic pollution management
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programnes The existing organizational set-up and measures tak-
en by the memuper Stuates for management of industrial pollution
are hignlighted belowe

As _Bgahrain

62 o The tnvironmental Protection Committee (EP(C) has been
assi1gned the responsibility of integratiny environmental consid-
erations in development yrojects and instituting monitoring
mechanisms for environmental gualitye A technical secretariat
is attached to £PL to implement its activities. The secretariat
has just emparked on a prougramme for monitoring effluents from
Tight industries in the countrye Major industries (refiningy
aluminiumy and iron pelletizing) are responsible for monitoring
and control of their effluentsy, while the Public Health Direc-
torate is involved in a limited programme for monitoring the
impact of industrial pollution on air and water resources. It
15 hoped that tEPC can co-ordinate these fragmentary efforts and
put togetner a comprehensive scheme for management of industrial
wastes in the countrye

8. _Egypt

63. The Ministerial Committee for Environmental Affairs
has Deen recently replaced by the Agency for Environmental
Affairs (AEA) which will function outside the purview of the
existing wministries as it is linked directly to the Council of
Ministerse. AEA is entrusted with development of policy for
environmental protection and conservation in Egypte

At presenty by Vtawe all industrial emissions should be sub-
jected to pretreatment pefore discharge. Howevery most pltants
still discharge their effluents without treatmenty and the sew-—
erage network has to bear the brunt of these excessive 10adse

6% Control of industrial pollution is generally
non-existent andy if presenty it is only enforced on newly
establiished industriese. Problems hampering enforcement on

existing industries includey inter__alias shortage of profes-
sionals anu operatorss lack of machinery and responsibifity of
residue controly shortage of financial resourcessy technical
problems and inadequate 1legislations To overcome these draw-

backss AEA will undertake the following actions:

- Development of a master policy to promote interim and
long-term programmes for abatement of industrial pollution;

- Financing or offering of subsidies for research and
development in areas related to industrial pollution control;

- Requesting environmental impact statements for all ma jor
industries as a prerequisite to granting permits;
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- Proposing remedies for deficiencies in the existing man-—
agement system;

- Development of manpowere

65 The tasks of assessing impacts of industrial develop-
ment projects and proposing measures to be incorporated in the
implementation plans are vested in the Environmental Protection
Councit (EP(). In the meantimes the Genaral Directorate of Pre-
ventive and Environmental Services (GOPES) is engaged in a
nationwide programme to survey industrial activities with empha-
S1s on pollution sourcessy in-ptant controls and pre-treatment.
Monitoring of industrial effluents is currently limited to the
Baghdad areasy with occasional interventions in problems in other
provincese. A new strategy has been formulated in Iraq for
industrial pollution control which has been based on three prin-
ciples:

- Directing industrial yrowth towards new devel opment cen-
tres in which environmental impacts are controlled through prop-
er planning;

- Orientation of new industries to ULNWT and more rational
use of natrual resources;

- Strict enforcement of leqgislation to alleviate pollution
and ensure environmental protectione.

Qs _Jordan
66 There 1s no national institution responsible for tor-
mulating environmental policye The Envirsnment vepartment (£0D)
of the Ministry of Municipal ang Rural Affairs is embarking on a4

programme tor control of industrial emissions: the supportin g
Tegilsation has been finalized and submitted to the Narional
Assemblye The existing programme for monitoring of industrial

emissions 1s inadequate and provides inconclusive evidence con-
cerning the status of industrial pollution in the countrys
E. Kuwgit

67+ Uecree Law 02/8U ralating ta the environment sots up
an  Environmental Protection Council (FPC)s which is cntrusted
with setting scientific andga health standards compatible yath
lifestyles and the industrial and urban environmant. The strat-
egy of £PL 1ncludes setting ambient standaras For 3irs water ang
50l which can  be used as a basis tor establishitng emission
standards  from  various sourcesy Timivan anticipated sollution
proplems Gy conaucting environmental tmpaIct studies for the pro-
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posed i1ndustrial ana urban projectsy and promoting comprehensive
research on the use of ingustrial effluents and treated sewage
for irrigation or other usese. It is probably in Kuwait that one
finds an appropriate decentralized system for industrial waste
managemente Wnile the Ministry of Public Health through its
Environmental Protection Oepartment (EPD) has been responsible
for monitoring anag control of industrial emissions from enter-
prises within the city of Kuwaity another comprehensive
proyramme of industrial waste management has been undertaken by
the Pollution Control C(entre of the Shuaiba Area Authority.
Both bodies have acquired over the course of several years con-
stderable experience in monitoring and control of industrial
pollutione. Through their versatile expertise and monitoring
capabilities they can offer invaluable advice on programme
implementation in other FCWA countries.

Fe Saudi Arabia

68. In accorgance with its chartery, MEPA has issued ambi-
ent standards tor protection of environmental guality by limit-
ing pollution emissions to air and waters Another set of

standaras will ope 1ssued in the near future for control of
groundwater qualitys noise and hazardous wastess. MEPA regu-
lations require that major new industries and expansion of
existing ones must be designed and operated in compliance with
ambient and emission standards and stipulate incorporation of
the bpest available pollution control technologies in the new
industriess Alsos MEPA can grant exceptions under special cir-
cumstances to non-complying sourcesy provided that such
exceptions do not violate environmental quality criteria or pose
a threat to public health.

69, As in Kuwalty the Kingaom 1s pursuinyg a decentralized
approach for i1ndustrial waste managements with the Royal Commis-—
sion for Jupail ana Yanbo overseeing environmental protection
according to specially developed environmental criteria for Hoth
industrial centres. The municaipaltities of large cities like
Jeduahs Kiyadh and Uammam exercise certain powers for enforcing
local guidelines and requlationsy and for grantiny discharge
pernits to 1ndustrye. ~hile these entities are not subject to
detailed supervision by MEPA, they have to obtain MtEPA consent
for major admnistrative actiunse.

Ge _Uman

70 The Council  for tnvironmental Conservation and Pre-
vention of Pollution (CELPP) Hhas the authority to review and
propose emission standyardss approve industrial projects and mon-
itor pollutione CLomprenensive legislation establisning environ-
mental  criteria and pollution prevention requlations is Now
being drafteds. The technical secretariat for CECPP is5 responsi-
ble  tor executing munitoring and inspection proyrammes tor all
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sources of pollution as well as the protection of water
resourcesy wilalife and marine environmente. In view of the

infancy of industrializition in Umany and the limited emissions
from industrial sourcesy development of a comprehensive monitor-
tng scheme is not yet warranted.

71 A Committee for Environmental Protection (CitP) was
established in 1981 and empowered by faw to formulate and imple-
ment an integrated environmental policy for the countrye The
Industry Technology andg Development Centre (ITOC) is involved in
a wide range of activitiesy incluaing assessment of environ-
mental impdcts of new industrial projectse implementation of
control measures in existiny establishments ana development of
guidelines for pollution controle. Inaustrial activities in
Qatar are still relatively limited and emissions are viewed as a
lesser environmental problems Howevarsy it appears desirable
that CEP should introduce and enforce specific pollution control
measures to be duly incorporated i1in the industrialization plan
in order to prevent the introduction of pollution~intensive pro-
cesses and avoid potential detrimental environmental effects in
the futuree.

72» The Higher Committee for Environment is entrusted with
co-oraination of environmental protection activities between the
concerned government agencies and issuing the necessary guidance
for protection of water resources and the marine environmente
The C(ommittee plays an advisory roles as local authorities can
overrule its decisions and grant permits for industrys At pres-
enty management of 1ndustrial pollution is faced with a shortage
of manpowersy absence of legislation and emission criterias lack
of national institutions for policy formulation and absence of
local entities for pollution management in major industrial com-

plexes (Jebel Ali in Dubai anu Rawaisin in Abu Dhabi)e.

J=_Syria

73. There are fragmented Jlegislative acts dealing with
industrial pollution in the countrye. The limited information
concerning emissions from industrial sources indicates that the
problem is mainly confined to large cities and ports where major
industries exists The newly formed Ministry of Environment
recognizes that the concentration of traditional industries in
urban areas coupledg with ineffective control of their generated
wastes has Decome a major problem and is expected to result in
increased environmental degradatione Several policy instruments
are being devised to deal with industrial pollution, among which
are emission standardsy licences and permitsy incentives to pro-
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mot e pollution control and direct chargyes on industrial
effluentse.

Re_2ugional Strateygies
T4, tvidence froim the region indicates that managemnent of

poliution in major 1naustrial centres of Saudi Arabia and Kuwait
by incependent entities has led to increasad co—-ordinadtion amongy
concerned 1ndustries and 1mplementation of concerted actions for
amelioration of pollution caused by their emissionss >imilar
experiences of the industrializead countries suggest that giving
sufficient Aautonumy and power to special ized waste management
organizations in industrial localities would ensure incorpo-
ration of appropriate environmental elements in the
industrialization process and better handling of pollution prob-
lemse.

75« When planning strategies for industrial pollution con-
trol in the regions decisions should be based on national com-
mitment withn due consideration to the people’s needse.
Industrial development should be non-destructivey and people
should be party tuv the decisions affecting their quality of life
and their vital interestse. It is therefore recommended to
establish Environmental Management Boaras (EMB) in major indus-
trial areas in the regivne £EMB8s would comprise representatives
of muncipalitiesy local councils and the concerned industriese
The environmental policy of EMB may involve actions in four
major directions:

- Corrective policies for on-site and/or centralized treat-
ment of 1ndustrial emissions;

- Preventive polticies directed towards upgrading mainte-
nance practicesy introducing in-plant controlsy switching to
non-polluting feeastocksys modifying equipment and product
designe BtCa3

- Protective policies such as increasing environmental
awareness and adoption of incentives for pollution control;

- Resources conserving policies to stream! ine
energy-intensive process loopse close water use cycless counter-
current use of chemicals and regeneration of catalystse

716, EM8 should bde empowered 0O impose chargessy issue
bondsey or take other necessary measures to cover the cost of
administrationy surveyssy engineering designsy construction and
operation of centralized waste treatment workse EMB will be of
particular velue in large cities and new industrial zones for
the following reasons:
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- A single authority is entrusted w~ith the tasks of moni-
toring and control of pollutiony as well as protectinyg the gual-
ity of the receiving environment;

- Local authorities will dgeadl with one organization con-
cerning environmental issues in the areay making possible the
adoption of an 1ntegrated system for wastewater renovation and
reuses and a central facility for hanaling industrial residues
and hazardous waste {such centralized schemes are illustrated in
figure 4).

CENTRALIZED TREATMENT OF SOLID AND HAZARDQUS WASTES

Ceniralized
Treatment of
Harordous Wastes

o

PETROCHEMICALS

® Controlled Dumping --— Recyclable Materials

O special Tre;tment _____ Hazardous Residues

. —.—.. Non-recyclable Wastes
@® Transit stations y

CENTRALIZED TREATMENT OF INOUSTRIAL WASTEWATERS

REFINING

Clay Adsorptidion
Chemical Flotation
Anaerobic Digestion
Byproduct Recovery
Cooling Water
Centralized Treatment {(Biological)

—— Industrial Wastewater
-~-- Alternative Treatment
Byproduct Recovery
Recycling of Cooling Water

D ~NO b

Equalization
Coagulation

Figure 4 Schemahics of the proposed systems for centralized treatment of industrial wastes
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= Savings 1n capital and operating costs of centralized
waste treatment works due to economy of scale;

- Abpility to carry out comprehensive surveys and work out
solutions to serve the ovest interest of the area;

- Ability to engaye competent talents for proyramme imple-
mentation as pay schedules are usually better;

- Setting up practical guidelines for discharge of emis-
sions from iocal industries;

- Better monitoringy of the environmental quality in the
distriCte

77« It is worth noting that hanaling effluents in EM3 cen-
tralized treatment works may generate large amounts of produced
Jas to operate gas-driven generators; the effluent can be uti-
'ized in large 1rrigation projects and the studye may be used as
a basic tertilizer ingrediente The functions and duties of E'B
can be implemented in two ways:

- Setting limits and regulations for discharge and dealing
with wviolators through administrative actions {warnings permit
modification or revocation) or judicial sanctions (injunctive
relief or faines ftor incarceration)e. It should be notedy
howevers that resorting to court actions in the region rarely
occurs and administrative measures did not play a siynificant
role as effective deterrentse.

= Another appropriate approach involves offering economic
incentives or disincentives to inadustries within its jursidic-
tione. Economic incentives encompass grantsy loans or subsidies
to promote development and implementation of new techniques for
consarvation of resourcess control of pollution and improving
product durability and recyclabilitye #Most ECWHA countries are
now promotiny this trend through offering industry long-term
low-interest loans, subisidiess waiving taxes on imported pol-
luti1on control  equipmenty and in a tew cases offering direct
incentives to plant managers to introduce waste control system
In  their operationse. tconomic disincentives involve taxing raw
Mmater1als and energy inputss deposits on recyclabie qoodsse and
fines tor non-compliance with requlations ~hich would eventually
PnNCouraye 1mprovin,g production efticiency in order to minimize
the econoumic  burden of taxation. Ffconomic disincentives serve
another amportunt purpose of internalicing the external costs
Credted Ly polluting industriesy and creatin, revenue sources
for tMis tu 2nablae tneq to carry out their tunctions and duties
without reliance on governments® financial supporte
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Vie INDUSTRIAL POLLUTION COMTROL: REGULATURY POLICY
AND ENFURLEMENT

78 tnvironmental leqgislation gpassed in recent years in
the region has had an 1ncreasing impact on industrys. Standards
and Jlimitations governing the release of pollutants into the

environment are imposing new restrictions on manufacturing oper-
ations. Through its interdisciglindry technical teamsy industry
1s expected to direct part of its capttal and technoloyical
resources to identity and resolve environmental challenges. The
solution ot the myriad complex emission problems requires 3
change in methods of operations development of new waste control
technologys and substantial capital and operating costss. Some
Governements 1n the ECWA region are cognizant of these costs andag
have already developed prugrammes to assist public sector indus-
tries i1n adopting new technologies and in financing capital
facilities required to meet the stringent effluent standardse.
The intent of these LGovernment programmes is twotold: to accel-
erate the compliance with emission standards and to minimize the
short-term 1mpact these costs might have on production
BCONOMICSe

7%« Industrial air and w~ater pollution problems have their
unique approances and solutionse Restrictive standards necessi-
tate high performance for emission control equipmente
Ready-made solutionse which were applicabie in the pasty no lon-
ger suffice to meet the specific needs of present complex indus-
triese Liquid wastes can be generally treated by chemical and
physical methods with the expectation that the majority of the
treated effluent can be recycleds. Gaseous emissions can be
removed by scrubbinge filtrationy absorption and adsorption ana
the clTean gas discharged into tne atmospheres

80 The objective of any operational system of effluent
standards is to induce reductions in discharges so that environ-
mental quality will be maintainedes Standards are either direct
and specify maximum limitations of pollutants® discharge or
indirect and control pollution in terms of required proguction
processesy limting types and/or quantities of inputss and speci-
fying final product outputse Factors which should be considered
in establishing discharge standards includey inter alias ambient
water quality criteriasy assimilative capacity of the receiving
environments level of production technologiess variaiblity in
generation of residualss cost of pollution and its effect on
profitabilitys potential for utilizing LNWT and the state of the
national economys
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8l Pollution control legislation currently enacted in
several menber States does not qive the necessary power for the

enforcement agencies to control emission sourcese. The legis-
lation does not specify practical and adequate penalties tor
violators and the procedures tor issuing permits for discharge
of industrial emissions are not properly followed in most
iNstiances. Ingustry expects that administration of standards
will be reasonables equitable, consistznt ang persistent. IFf
there are any doubts concerning enforcement or evidence of favo-
ritismy the grounu rules for compliance will not pe respected by
the industrial management.

82 A review of industrial emission standards and the
related control requlations currently enacted in the member
States reveals the followiny facts:

= Standards are generally developed along the lines of
those enacted in the industrialized nationse and as such they
are not geared to the environmental conditions and technoeconom-—
1c capabilities of the reyion. There is a growing trend towards
aissension as the standards are unreasonable, inconsistenty andg
economicaily unattainable.

- Effluent standards are based solely on pollutants' con-
centrations wi thout appropriate reference to amount of
discharyee. This can 1lead to uverload of the ecosystem as it
basically responds to the total pollution load imposed on ite

- Industrial discharges into underground water bodies arey
in generals not reyulated. Standards shou'ld be devised for
undergyround dischargesy especially from leaching of industrial
Tanafills and mine tailing sites.

- In manys if not mosty, cases unified standards are Iimposed
on new 4as well as existing industrial activitiese Howevery it
i1s less costly for new activities to control pollutions comparea
with existiny ones which should meet less stringent standardse
This decentralized pragmatic approach i1s recommended provided
that it will not lead to a status_quo for pollution control in
existing industriess

= Legislation does not encourage industry to design, buila
and operate LNWTe This trend can be promoted through implemen-
tation of a comprehensive permit system which specifies consent
conditions for emission control and risks emanating from pro-
duction processese Penalties should be imposed to deter default
on  consent conditions without forcing concerns to go out of
businesse The challenge of the regulatory machinery is to set
and implement standards haigh enough to enforce a moderate amount
of coercions while at the same time devising feasible ways to
cushion the impact upon INAUSEtry.
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- Some regulations are outdated and do not fit new environ-
mental changes 1n the rejione. Tightening or relaxing emission
limits should be reqarded as a aynamic process to meat new
developmentse As production continue to gyrowe as it typically
occurring now in major industrial centres in the regionsy the
reliance on the assimilative capacity reflected in standards
developed in the past should be revised to reflect the rise in
pollution loaas. Enterprises must recognize that emission stan-
dards and  pollution control regulations will very likely
continude to be tightened in the future to match the accelerated
industrial growth.

VII. POLLUTION CHARGE: INCENTIVE FOR ABATEMENT OF
INDUSTRTIAL WASTES

83. Rhile 1t is difficult to assess the effectiveness andg
achievements of environmental legislation in the ECWA region at
presenty it 1s abundantly clear that lack of effective monitor-—
ing and enforcement mechanismsy the slowness of legal pro-
ceedingsy the trivial penalties imposed on violatorsy the
technical difficulties of introducing control measures and the
practice of granting exceptions to public industries have all
led to limiting the role of regulations in stemming the tide of
pollution,

84« Pollution chargess which represent a payment by indus-
try for use of the assimilative capacity of the environment, are
currently being thought of as a viable option in reducing indus-—
trial wastese. Evidence in the reqgion suygests that pollution
charges and emission standards can adeguately complement edach
other for etfectiva control ot industrial pollution.

85« A pollution charge is conceived as an ecolomic incen-
tive to promote waste control. Howevery its deterrent effect
will diminish if the rates are not set high enoujh to encourage

introduction of LNWT and reduction of discharges. If the charge
s less than the marginal costs of abating pollutions there will
be little or no incentive for industry to abate pollution ang
tne charye simply becomes a tool of raisina revenue to supple-
ment governmental budyets.

86« A poliution charge depends on effluent flow and pollu-
tants' content whicn  cenerally incluues BODs S5y and passiuly
Nitrogyens pnosphnoruss graase and toxic cons tituentse Once costs
are  gpportioneg amuny the waste—losding parameterssy thoy can he
allocated to andividuals or Aroups of users accoruing tu waste
loadse Methods ot cost allocution and recovery incluae:

= Jysers_char 2. The systea 15 based on the use of or Lane-
fit from the public waste treatment works where municipal sng
industrial  wastes are combined and  treated Logorther. i
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unit-user charge 1is expressed as cost/unit wastee. The total
charge for 4 given contributor 11s the sum of the unit-user
charges multiplied oy their corresponding 1oadse

- Negotiated contractse In cases where there are few major
industrial contributors to the municipal systemy the sewer age
authority can negotiate individual contracts taking into account
the special nature of each effluent. Contracts are particularly
useful in planning of a new industrys as it may be chargea the
capital costs for that portion of the desiyn capacity allocated
to its use. Also an industry anticipating expansion can easily
contract for the excess capacitye

- Property _taxess Though this system of taxation is con-

venient and commonly applied i1n the region for other purposess
it is considered inefficient and inequitable for paying pol-

lution chargese The system encourages excessive generation of
waste loads as there is no incentive for industry to reduce pol-
lTutions. Inequities would occur as non-pollutors are forced to

bear a share of the total cost which should be paid by the pol-
luting industries only.

8T It 1is of paramount importance in view of the current
economic constraints in the region to consider the impact of a
pollution charge on the total production costse Conceptually
the 1mposition of a pollution charge will have two different
effects on the cost of production: a general rise in product
price to absorb this new cost and a change in the relative pric-
es of both products and resources inputse The increase in
particular final product prices will not be only related to the
pollution chargye embodied in the producty but any pollution
charges imposed on the primary and intermediate materials used
in processing of the final proaducte. 1Tt is expected that such
charges will not be easily absorbed by industrys especially in
countries which apply restrictive pricing policies for the
tocally produced essential goodse Howevery the change in rela-
tive resources prices may inducCe substitution of these resources
inputs Dbecause of the pollution charge and may ultimately lead
to introduction of LNWT and other control measurese

VIIIe RECUMMTNDATIONS FUR A PROGRAMME OF ACTION

88. Evolving concern over environmental pollution Sstems
trom the awareness of the threats to health and welfare posed by
the ancreased emissions of 1ndustrial  wastes in the region.
Howevery the efforts to nreserve the envirionment have to date
been rather sSlowe

59 in  wost  menher  oStatessy the concept behind environ-
mental legislation has veen that the establishment of enviros-
mental quatity criteria will in 1tself protoect thne envirunmont.
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It has Deen found that this dpproachy largely administered by
national environmental protection agenciess is not effectives A
more recently advanced concept 1s that envionrmental protection
Can  be bDbetter achieved through control of pollution at the
sourcee The pollutant liability that industry has built up over
the course of many years now should be paid upe The challenyge
to industry is to accomplish this task practically and econom-
icallys without an excessive burden to itself.

90 Evidence indicates that in spite of efforts to pre-—
serve the environment to date, the contamination of the atnos-
pheresy poullution of rivers and lakes and deterioration of other
natural resources are increasing at an alarming rate in several
member States. There are very few national standards or re;u-
tations dealinyg with solid and hazardous intustrial wastes.
This is particularly untortunatey as secondary products holg the
greatest potential for recovery and utilization of resourcese A
toncerted effort towards recovering the secondary materials
would not only alleviate the problems ot solid waste but couly
reduce the overall need for the raw materialse New impetus
shoula be given to the prospect of regional exchange of waste
through a "clearing-house® enterprise which finks waste genera-
tors with potential users.

9le In most ECwA countriesy the major aifficulty of recy-
cling waste materials lies in the fact that recovery cost does
not generally secure a reasonable profit maryin for private
1nvestorse Howevery municipalities are considering recycling
ventures as 1f they are capital investments which need to break
even or make a profite. The economic viability of recycling
should be compared with the lowest cost gisposal alternativee
In some member Statesy the inaccessibility of 1landfill or
incincerator sites 1s such that recycling is likely to be an
economically attractive optione

92. The prima_facie assumption that effective management
of industrial wastes can be achieved through central organiza-
tion has been proved invalids Evidence suggests that local ini-
tiatives can do more than just abate pollution; they can
stimulate industry when properly motivated to improve efficiency
and minimize production lossese Within a framework appropriate
to its wunique situations the local board for management of
industrial waste may ascertain the nature of pollution problems
in a specific area and 1mplement "tailor-mnade® action programmes
to alleviate these problemse The board must conduct its work
openly and with adequate representation of the communitys indus-
trys government and other concernse

93. 1International funding agencies must observe high envi-
ronmental stanagards when financing industrial projects in the
reqions They shoulu promote incorporation of LMNWT in all new
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industrial projectss and witndraw their support to environ-
mentally unsouna prcjectse

G4 . [t 1s irrational to suppose that ECWA countries neeaq
follow the path alrezady pursued by the industrialized countriese
In that contexts moving of polluting and hazdrdous industries
into the region has to b2 deplored.

95 . There are very few reliable estimates on the expenses
of cledgning up tne environment in Aestern Asiay and even fewer
on the costs of inaction. Howevery it i1s evident that pollution
costs much more than does its controle In order that external
costs of pollution be properly reflected in the allocation of
Tesvurcesy Governments .aust consider the tramework of policy
instruments needed to control industrial wastese In this con-
texty Governments may impose indirect measures such as
disincentives {(taxess effluent charges) and incentives (subsi-
diesy tax repates)y or resort to administrative actions such as
enforcing statutory requlationss curtailment of toxic releases
and control of industrial lucationss Since most of industrial
investment in the memper States is under direct Government con-
troly ana as a wide range of fiscal incentives is alreaay
otfered to promote private industriesy it appears that these
contrul measures may be effectively used to restrain the tide of
industrial pollution in the regione

96« The environmental Impact assessment (E1A) should be
integrated in the process of industrial development. This would
ensure proper i1dentification of mitigative measures which could
be used in the plannings construction or operation of industrial
projects to minimize undesirable effects on the environments
Mitigating measures may include avoiding the impact by not tak-
ing a certain action or part of an actiony minimizing impacts by
limiting the deyree and magnitude of emissionsy or di ffusing the
itmpact through rehapilitating or restoring the affected environ-
mente. EIA should be required as a prerequisite to issuing
permits for new and existing industrial establishmentse

97. Compliance with new anti-pollution norms wilY inevita-
Bly raise production costss In countries with long industrial
experience such as Egypts the cost of pollution control is
influenced by the age-structure of the existing industrial
plantse. Costs are generally higher in the older plants, since
older wunits are wusually 1less productive and the cost of pol -
lution control is higher as equipment is likely to be less
suitable for installation 1n outdated plantse Governments
should encourage the upgrading of existing technologiesy the
employment of a labour-intensive processzss and most important,
the search for ways of decentralization down to rural areas to
ease the burden on the uverloaded urban centress. wWhere indus-—
trialization 1is relatively newy such as in the GCC countriessy
the annual investments are large and introduction ot LNWT can he
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easily accommodated tinancially in the normal process of indus-
trial developmente.

98« In order to pursue an environmentally sound industrial
development policys ECWA countries require a lot more informa-
tion than they currently possesse While the lack of information
may Dbe particularty acute in the least developed member States,
it also exists by and large in all countries of Western Asia.
Governments should promote the estaplishment of regional network
for "Pollution Controf Information EXchange". The proposed net-
work is illustrated in figure 5. The compiling of information
concerming Tlegislationy policy instrumentss resource conserva-
tiony LNWT and control technologys and its dissemination to the
member States will help them to get a clearer perspective on the
priority pollution problems and to select the Appropriate cor-
rective courses of actione Transfer of "Show-how" among member
States will complement the transfer of "Know-how™ from the
developed countries to the ECWA regione
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99 Althouyh well intentioneds some environmental stand-

ards are  so 1uealistic that they are in most instances
non-enforceable. Stringent effluent standards require substan-—

tial capital anu operating budgets which might cause serious
cash flow problems to the i1naustrial enterprisese Industrial
pollution control in the reyion should be viewed as an 1pso_fac-
to struggle for striking a balance between expenditures and
level of environmental improvement. In that regards industry
shoula accept a long-term scheme for yradual tightening of emis—
sion standards to permit absorption of control costs. In ma jor
tndustries a policy of "pbubble control® may be pursueds to con-
trol emissions from the enterprise as a whole rather than
controlling individual sourcess This poticy permits achieving
poliution abatement goals at affordable CoStSae

100. In most ECWA countriesy enforcement of environmental
tegislation is not yet sufficiente Court action takes so Tong
and fines are freguently so small that pollution levies can be
shrugged off by corporations as a cost of doing businesss. As of
yets although signs of strict enforcement are limiedy they are
defintely emergingye The slow progress is attributed to shortage
of manpowers vayueness of regulations and socio-economic con-
straints. Violations of the pollution laws are so widespread in
the ECWA region that law enforcement alone would be ineffective;
howevery relying on enforcement as a component of a serious
national commitment can 1lead to viable control of industrial
pollutione

101 Government ana ingustry expenditures on research and
development for waste control have been practically nile Fund-
ing for research related to LNWT, recovery of materials, water
recyclings enerygy conservation and practical treatment technolo-
qy should be 1ncreased substantially to achieve prop2r abatement
in the light of indigenous experience.



