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4.5 Disposal of contaminated sediments, mine tailings and industrial wastes

Offshore oil production activities in the region contribt:te significantly to the pollution of the marine environ-
ment. Hence driling, well testing, maintenance, production and flaring all result in some impact on the
environment.

Blow-outs are considered to be a normal part of the drilling operations. However, most of ihe spills are of low
quantity and are seldom reported. However, major well blow-outs are a significant hazard during offshore drilling.

As a regular practice during maintenance of a production unit, oil is permitted to flow from the well. Usually
the oil is connected up to a flare and bumed off, but the burning may be incomplete so that crude oil is spilt into
the sca.

Drilling muds, production and process waters are other sources of pollution resulting from otfshore oil and
gas production. These wastes contain dissolved and emulsified hydrocarbons as well as inorganic compounds.

Oily sludges are by quantity the most important type of solid wastes problems in the area (Table 10). In
Bahrain, Qatar, Saudi Arabia and the U.A.E. these sludges are disposed on the ground, often in locations close
to the sea. In Kuwait and Oman, they are burned, while about 10% of the sludges generated in the U.A.E. are
directly discharged into the sea.

Table 10: Calculated industrial solid wastes and sludges generated in the Region
(ROPME, 1986)

Oily sludges Toxic refinery sludges
ton/year disposal ton/year disposal Other major wastes
KUWAIT | 142,000 Open pit 210  Ground Muds with Hg Chior./Alkali)
burning Muds with toxics (Lead recovery)
Toxic solutions  (Electroplating)
Organic waste (Slaughterhouse)
BAHRAIN | 18,500 Ground 146  Ground
QATAR 33,600 Ground 6.5 Ground Organic waste (Staughterhouse)
OMAN 20,900  Open pit Organic waste {Slaughterhouse)
buming
SAUDI
ARABIA | 624,000 Ground 238 Ground Muds with Hg (Chlor./Alkali)
Organic waste (Slaughterhouse)
U.AE. 127,900 Ground 90% 8 Ground Organic waste (Slaughterhouse)
Sea 10%
IRAN Data not available Data not available  Muds with Hg (Chlor./Alkali)
IRAQ Data not available Data not available Data not available
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Either of these disposal methods are unsafe. Ground disposa! may result in sea and underground water
contamination. Open pit burning generates air poliution. The direct discharge into the sea may create a number
of negative effects on marine life. Alternative ways of disposai of oily siudges are therefore considered. in general
it appears that the problems with the solid wastes and sludges are hecoming more acute and that there is an urgent
need for adequate ways of disposal.

Solid wastes made up of building and road construction material are used as land-fillin coastal areas of many
countries in the region. These materials include concrete, steel and asphalt. The most significant hazard, aside
form destroying the coastal habitat, comes from the oil and tar content of the material. During summer time, the
tar frequently meits due to the high temperature and this may damage the littoral communities. Alsc, due to the
natural erosion processes due to tidal action and waves, this material will be washed into the lower inter tidal zone.

4.6 Disposal of solid matter

The results of inventories of the domestic solid waste generation in the region, shows that the annual per
capita production is high. For certain countries (Kuwait and Oman) figures are aimost doubie the quantities
generated in developed countries (ROPME/84/118).

Open pit burning is practised extensively in some countri¢s of the region. However, due to the air pollution,
this method tends to be abandoned. Ground disposal! is in most cases performed unsatisfactorily, but indications
are tha. the situation will improve. Composting is receiving increasing attention in a number of countries since it
yields a compost material of suitable quality for the sandy soils of the area. In a number of countries plans exist
for increasing portions of the solid wastes to be comiposted. This is expected to follow the trend of increasing re-
use of treated effluents for irrigation purposes.

Littering of the shoreline is a very obvious cign of environmental deterioration in many parts of the region.
Particularly near more densely populated areas this has rendered many beaches impossible to utilize for
recreation. The litter has probably in most cases been left there by visitors. However, also in very remote areas
far from built-up places, like in the Hawar Islands in the south of the Gulf of Salwah, the beaches are severely
contaminated by litter. In such cases, most of the litter has been transported by the sea to the beaches.

4.7 Marine transport of oil and other hazardous substances

Over 30% of the world’s marine transport of oil cross the water of the region. Some 25 major oil terminals are
located in the area and there are between 20,000 and 35,000 individual tanker sightings at the Strait of Hormuz
every year. The region is likely to be the marine area that receives the largsst quantities of oil pollution in the world.
In 1979 Golob and Brus (1984) estimated that a total of about 144,000 metric tons of oil poliuted the region. The
same authors estimated that during the 10 years from 1979 to 1989, about 150,000 metric tons of oil will pollute
the region each year. According to these estimates, oil pollution in the Sea Area represented 3.1% of the total oil
pollution in the world, thereby contributing 47 times the average estimated amount for a marine environment of
a similar surface area.

The major cause of oil pollution in the region is the discharging of ballast water, dirty bilge, sludge and slop
oil. In a recent study conducted by ROPME it is estimated that based on oil production and export figures for 1986
a minimum of approximately 2,900,000 tons of oily wastes comprised of 2,500,000 tons of ballast water and
400,000 of dirty bilge, sludge and slop oil will be dumped into the sea. Estimations for maximum quantities are
for atotal of 7,850,000 tonnes of oily discharges of which 7,103,000 tonnes will be ballast water and approximately
750,000 tons will be slop oil, oily bilge and cily sludge (ROPME, 1986).

There are no data for transportation of hazardous materials in the regional waters. However, most of these
are probably chiorine and ammonia and petroleumproducts such as kerosine. With the increase inthe number
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of refineries in the region the transport of refined materials will increase thus creaﬁng more hazardous conditions
and greater potentials for marine pallution in case of spillage.

The largest sources of spilled oil in the area come from tanker transport accidents (57 %)(Golob and Brus,
1984). Fortunately for many years, the area has been saved frorn major accidents involving super tankers. In
recent years, however, the military attacks on oil tankers has resulted in several spills. The quantities lost in such
circumstances are not known. However, according to statistics compiled by MEMAC, 329 war related incidents
have been reported between May 1981 and June 1987 (MEMAC, 1987). Of these, 13 incidents have beencon-
firmed to have caused pollution and 17 incidents being classified as possible potential threats. In contrast, 82
general shipping incidents were recorded during the same period with pollution being confirmed in 11 incidents
(for details see Table 11).

Table 11: Pollution alert reporis from May 1981 to June 1987 (MEMAC, 1987)

War related incidents

Pollution confirmed 13
Information N/A but possible potential threat 107
No pollution reported 126
Information N/A, not considered pollution potential 83
TOTAL INCIDENTS 329

General shipping incidents
(from 1 january 1984)

(a) Problems on board (fires, engine failure etc.) 28
(b) Groundings/touching submerged objects 20
(c) Collisions 6
(d) Sinking/Capsizing 13
{e) lllegal discharge 3
(f) Indicents due to heavy weather 6
(g) Miscellaneous: rupture of loading hose 6
Pollution confirmed 11
TOTAL INCIDENTS (2 - q) 82

Miscellaneous Incidents
(including oil slick sightings)

Pollution confirmed 15

TOTAL iNCIDENTS 20

TOTAL OF RECORDED (confirmed) POLLUTION INCIDENTS 36
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A complete network of thousands of kilometres of pipelines are lying on the bottom of the sea in the region.
These pipelines carry oil, gas and production water from the offshore oil wells to shere facilties and terminals.
These pipelines and other offshore oil installations make navigation in the Sea Area difficult. Frequently the
submerged pipelines are ruptured with resulting leakage of oil or oil products. However, few data are available
to evaluate on the quantities of pollutants from such accidents as they are often not reported.

Recently the rupture of a pipeline near Mina Al-Ahmadi terminal in Kuwait caused the spillage of large
quantities of oil. Some of this oil reached shorelines several kilometres south of the pipeline. Unofficiai estimates
put the level of spillage before the leak was stopped at between 15,000 and 20,000 barrels of crude oil. Several
similar spills are known to 1ave occurred in the last couple of years.

4.8 Exploitation of non-living marine resources

Oil and gas are produced from offshore deposits by almost all of the countries of the region. In addition,
seawater is extracted for desalination and cooling.

There are approximately 34 offshore gas and oil fields in the region with additional fields waiting exploitation.
in allthere are over 800 producing offshore wells with the fargest numbers being in Saudi Arabia, Iran and United
Arab Emirates. As many as 50 wells can be drilled from a single platform. (Ryan and Brown, 1985)

The major hazard of drilling is well blow-out. Between 1980 and 1983 four major spills have been caused by
wellblow outs (see Table 12). The longest recorded blow out in the region is that of Nowruz which not only involved
several platforms with multiple wells but also lasted for nearly eight months, spilling over half a million barrels of
crude oil.

The utilization of seawater for the production of distilled water by desalination is @ major industry in the area.
The distilled water produced is blended with about 10% brackish water to produce potable water. The amount of
water drawn into the plants is about 10 to 12 times the amount produced. The rest is used as cooling water. The
effluents are normally 5°C higher than the ambient seawater temperature with an increase in salinity of about 3
per mille. The effluents also contain residual chlorine (mainly as brominated, iodated and chlorinated organics),
corrosion products and polyphosphates. The effects of discharged water on the sea area as a whole is probably
minor, but the long-term effects in local nearshore shallow areas may be considerabie.

The utilization of brines produced by desalination plants to produce chlorine, caustic soda, sodium hydrochio-
ride and sodium chloride by using the mercury cell technique hasresulted in the release of large quantities of
mercury into the marine environment. However, most such plants have since then been replaced by new ones
utilizing the membrane technique.

Other exploited non-living marine resources include gravel and sand. There are no statistics showing
quantities of removed material or the impact on the ecosystem but since these materials are taken from coastal
areas, damage is likely to result in areas directly and indirectly affected.

The countries of the region have adopted a protocol aiming at controlling the pollution resulting from
exploration and exploitation of the continental shelf. Upon the ratification of this protocol it is expected that damage
caused to the marine environment from exploitation of non-iiving resources will be reduced.

4.9 Exploitation of living marine resources

Although the region is quite rich in terms of commercial fin fish and shellfish species, the fisheries sector plays
only a minor role in the national economics. In most countries the contribution of the fisheries sector to the gross
domestic product is less than one percent. However, in Sultanate of Oman revenue from fish was 36.5% of the
total oil export revenue for 1984 and is presently the most important export product after petroleum.
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Of the eight countries in the region, only four have significant shrimp fisheries with approximately
180 trawlers in operation (Iran 80, Kuwait 70, Saudi Arahia 20, Bahrain 10).

Industrial exploitation of shrimp fisheries in the region dates to 1950’s with artisanal vessels joining at a much
later date. In 1967-68 there was a peak in landings (17,000 ton) but declined rapidly te around 10,000 ton by 1970-
71. The present catch is about 9,000 ton. Important commerciai species are Penaeus semisulcatus and
Metapenaeus affinis in the northern areas and Penaeus latisulcatus in the southern areas.

In general, fisheries of the region seem to be suffering from over exploitation. This is particularly true in the
case of the shrimp fisheries. Despite increasing effort, catches in Kuwait have remained fairly stable. Recruitment
indices show, however, that the stocks have declined since 1965 in Kuwait. Catch rates in Saudi Arabia have
declined in the last year or two in the industrial fisheries. Total landings in Iran have been declining from 1977 to
1984-85 and iz presently less than 5,000 ton. In Bahrain there has been an increase in landing over last 4-5 years,
as a resuit of increased efforts (171 ton in 1979-80, 778 ton in 1984-85, 1,000 ton in 1987).

The decline in the shrimp catches has been attributed to over-exploitation (Ellis, 1975, Morgan, 1985).
However, environmental degradation, e.g. from land reclamation has also led to the elimination of nursery areas
for shrimps. Furthermore, the reduced rate of outflow from Shatt al-Arab may have had quite significant negative
effects on the reproduction. To these factors could be added ttie effects of bottom trawling and the destruction
it causes to benthic communities. It should also be pointed out that the eight-year war inthe region had contributed
to decreasea fishing efforts, particularly in the northern part of the region.

Several countries have taken remedial measures to protect the shrimp stocks. These include imposing of a
closed season for shrimp fisheries and a decrease of the fishing efforts (no new licenses and a limit to the size
of the fishing boats).

Based on the official fishery statistics, the total catch of fin fish in the region in 1986 was 230,000 tons.
However, as the major part of the fishery is a small scale artisanal fishery, and as the infrastructure for collecting
catchdatais poorinmany countries, the actual catch figure is likely to be higher. While the bulk of the shrimp fishery
is carried out in the northern part of the region, the fin fish fishery is dominating in the Gulf of Oman.

Despite efforts to increase catches in the region the total production has not increased significantiy in most
oftheregion. As aconsequencethereis a netimport of fish and fish products into the region. An exceptionis Oman,
where total catch figures have increased considerably in the last decade and where export of fish is the second
most important export product. Most of the fish catch in Oman comes, however, from the Arabian Sea.

Aside from over-exploitation due to inadequate fisherics management, degradation of the environment is
probably a major cause of the decline in fish and shrimp catches. The environmental degradation itself can be
attributed to several factors: (1) elimination of important nursery areas (especially for shrimp) by land reclamation
and dredging in the coastal areas, (2) destruction of feeding and breeding habitats by bottom trawling and (3)
increased marine pollution by discharge of liquid and solid wastes into the marine environment. In addition,
selective fishing for some species of predator fish may have upset the balance between the different species.

5. BIOLOGICAL EFFECTS

5.1 Eutrophication

Little scientific data is available on the biological effects of the contamination by sewage, nutrients atc. in the
Sea Area. However, signs of eutrophication close to urban or industrialized areas are common. For example,
on the northern coast of Bahrain, particularly around Muharraq Island and in the Khawr al Quliayah, dense mats
of filamentous green algae in the intertidal zone are obvious signs of organic pollution and increased levels of
nutrients in the water. In Bahrain a number of industrial processes and other sources contribute to the problem:
methanol/ammonia production, an oil refinery, slaughter-house and livestock industry, sewage treatment plants
as well as release of untreated waste water etc. Similar pollution probiems from sewage and agro-based



-27-

industries cause increased growth of benthic aigae in the north-west, off Shatt al-Arab, particularly in Kuwait Bay.
Similar phenomena has hecn reported from the coasts of Dahran, Saudi Arabia; Abu Dhabi and Dubai, U.A.E.:
and in the Muscat area of Oman.

In addition, intensive biooms of pelagic algae also in off-shore areas appear to become more frequent. This
may be a sign of more large-scale eutrophication aiso in off-shore areas.

There are a'so reports on local “red tides” in Bahrain and Saudi Arabia. This may be taken as a sign of
abnormal conditions in the pelagic zone, possibly related to eutrophication.

5.2 Long-term biological impact of contaminante

The marine environment of the region has in a relatively short period been subject to a number of environment
degradation processes. These include the spilling of large quantities of oil and oily products from ships and
industries, the discharge of untreated domestic and industrial waste, various impacts from coastal development
projects, the over-exploitation of the fisheries resources etc. The little research that has been carried out
concerning effects of the degradation on the marine environment in the region has been concerned with relatively
short-term acute effects. Very few data on lor.3-term biological effects of pollution sind environmental degradation
are available.

As mentioned above the spring and early winter blooms of pelagic algae cover vast areas of the marine waters
of the area. It is not certain whether these blooms occur in natural cycles or due to the increase in levels of
pollutants such as nutrients and organic matter. In other parts of the world oceans, similar blooms have increased
in recent years both in frequency and intensity and this has been considered a sign of eutrophication.

No large scale appearance of red tide phenomenon has been reported. However, there is concern that such
blooms may become common in the future as localized blooms off the Bahrain and Saudi coasts have become
frequent in the last years.

Outbursts of large numbers of jelly fish are observed in what appears to be increasing quantities each year.
The “bloom” in 1987 was unusually strong witn large quantities of jellyfish causing the clogging of the intakes of
water desalination plants, refineries and other industrial plants using sea water for cooling. Fisheries were also
affected by this bloom.

The long-term effects of oil pollution and heavy metals as well as the impact of the destruction of shaliow
habitats such as seagrass beds, coral reefs and tidal flats are of particular concern in the region. Research
activities are presently directed at an increasing extent towards generating data on this subject.

5.3 Public health effects

The levels of both trace metals and persistent organics probably do not pose any immediate threat to human
health. Fish caught from areas polluted with petroleum products have in some cases been reported to be tainted.
The release of sewage, raw or partially ireated, may represent a more immediate health threat to the public. There
have been no detailed epidemiological surveys oithe health risks to bathers. However, the public health authorities
in several countries regularly conduct sea water analyses for total and faecal coliforms during bathing seasons.

The results of a two-year monitoring survey of total and faecal coliforms in 12 beaches of Kuwait has shown
that 44-86 % of the samples collected showed high numbers of faecal coliforms. The highest monthly averages
were found during the months of January - May whereas the lowest were in the hot months (June - September)
which conceded to the bathing season (EPD, 1986). It should be noted that use of the coliforms as indicators of
poliutionby sewage in areas of high sc!inities have been questioned. Eutrococci ard viruses have been suggested
as alternatives but difficulties in culturing and identification may continue to limit their use for monitoring purposes.
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The presence of mutagenic activities in extracts of organisms have been studied by Al Moséawi et al. (1982).
With the employed technique the results showed no significant activity, suggesting low levels of carcinogenic
poliutants.

The extensive utilization of sea water for desalination makes the region particularly sensitive to the contami-
nation of sea water. The heavy use of chlorine, antiscale/antifoaming chemicals, antifouling paints, petroleum
hydrocarbons and the release of organic matter - in the form of sewage deserves careful assessment as the
changes of the seawater quality may affect the composition of the distillate produced by desalination.

5.4 Recovery and rehabilitation of damaged habitats

No more extensive attempts have been made to restore damaged habitats or to studv the process of recovery
of such habitats. However, an attempt was made to determine the rate of recovery of damaged coral reefs in
Kuwait (Downing et. al. 1987). There has also been some experiments with the transplantation ot mangroves in
Bahrain, the U.A_E. and Kuwait.

5.5 Accidents and episodic events

Despite the large number of oil spills that have occurred inthe Sea Area during the last decade, relatively few
scientific reports on the effects of oil pollution on organisms or ecosystems are available. In a number of cases
single observations of for example oiled birds have been reported, but no thorough long-term study of the biological
effects of a single oil spill in the region is available.

In connection with the Ras Tanurah oil spill and the Hasbah 6 blow outin 1980, the oil caused drastic effects
on the populations of seabirds along the coast of Saudi Arabia, Bahrain and Qatar. Mainly Socotra cormorants,
but also herons and other wading birds were affected. Only in Bahrain it is estimated that at least several thousand
birds were killed (Lindén, 1982). The oil from these two spills also affected other marine organisms. In the littoral
zone of the coasts of Bahrain and Qatar, up to 100 % mortality occurred among littoral organism over extensive
areas. Particularlv beach living crustaceans (crabs, amphipods) were affected. The oil had been drifting for se veral
days before it reached the littoral zone. Therefore most of the acute toxic compounds had been lost due to
evaporation. Consequentiy, the mortality caused by the oil was mainly due to the physical effect of the oil rather
than to chemical toxicity. The main physical effects were probably the clogging of mouth openings and breathing
canals. The cil fromthe two spills in 1980 also caused damiage to the populations of marine turtles and sea snakes.
Also here the effects were caused by physical rather than chemical properties of the oil. Large numbers of oiled
sea snakes were observed on the beaches of Bahrain in September - November 1980.

A few observations on various environmental effects were reported in connectior: with the oil spill from the
damaged wells in the Nowruz Field, Iran, in 1984. Thus, oil contamination of beaches of Saudi Arabia, Bahrain
and Qatar impacted the littoral fauna. Increased numbers of oiled birds presumably caused by the Nowruz oil, were
also reported from several places along the southern coast of the Region. Also, about 50 dead dugongsand large
numbers of sea snakes and turtles were sighted (Burchard, 1983). Whether these observations were directly
related te the spill or not has been questioned, and according to our knowledge no final evaluation of the impact
of the spill has been carried out. There have been speculations regarding deliberate dumping of toxic chemicals
being responsible for the observed effects. Also, red tides, blooms of toxic dinoflageltates, may have caused the
observed effects.

No reports of extensive fish kills have been reported in connection with oil spills in the region. Observations
of occasional dead fishes are however frequent. In connection with the spill of 50,000 tons of crude oil in the
Arabian Sea from the tanker Assimi in 1983, no indications of significant damage to the fish population were
observed {Lindén, unpublished). Damage to fisheries are, however, a common problem. Particularly fish traps in
the intertidal zone are easily damaged as the drifting oil clogs the nets and cause the traps to collapse.





















