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1986). On the other hand, it is notable that in 1985, the Strait of Johore was
found to be free from the presence of high levels of suspended sediments. This was

a marked improvement over the earlier years when the strait was very turbid
(Malaysia, 1986a).

As an archipelago, Indonesia has to develop rather intensive sea transport
and harbour infrastructure, be it for national or for international trade.
Coinciding with this scheme, and for easier accessibility, more and more industrial
estates have been developed in the coastal area. A few examples can be mentioned
here: Pulau Gadung in Jakarta, Gresik and other parts of Surabaya (east Java),
Cilacap at the south coast of Central Java, and around the city of Medan in North
Sumatra. These industries create a good number of job opportunities and revenue
to the Government. Unfortunately, they also generate a great volume of industrial

waste, which if mismanaged could exert environmental pressures on the coastal
region.

4.3 Manipulation of hydrological cycles

Limited data on manipulation of hydrological cycles are available for the
region. A1l major rivers draining the Central Plain of Thailand have dams built in
the upper reaches for hydroelectric power generation as well as irrigation
purposes. As a result of these, rice can now be grown twice a year instead of the
normal once a year. On the other hand, salinity intrusion in soils has damaged
orchards on both sides of two rivers, the Chao Phraya and Mae Klong. Damage ranged
from reduction of productivity in most cases, to complete destruction of even the
exceptionally tolerant coconut trees. Aside from this, some parts of the river
banks in Bangkok draw up slightly salty artesian well waters. This, however, is
not surprising in view of the fact that Bangkok is only slightly above sea level.
The Mae Klong residents seem to suffer from the intrusion effect much more than the

Chao Phraya residents. It was suggested that this may be attributed to the greater
discharge of the latter river.

Similarly, there are eight major dams across the upper reaches of rivers
in Malaysia, and more are planned. Besides these dams, there are tidal control
gates built at the lower stretches of the rivers. The sharp decline in the
salinity of immediate coastal waters when the gates are raised during periods of

heavy rains, has been reported to bring about mortality in coastal shellfish beds
and marine fish cultured in suspended cages.

4.4 Other land use practices

Deforestation is a widespread problem in the region, whether one is
referring to a small territory like Hong Kong or a large country like Thailand
where only about 25% of its original forests remain. Large scale denudation of the
land has resulted in erosion and sedimentation of coastal areas.

4.5 Disposal of contaminated sediments, mine tailings and solid industrial
wastes

There is very limited information on disposal of industrial wastes. The
industrial sector of Hong Kong is reported to produce some 600 tonnes of industrial
sludge per year. This, together with sewage, septic tank, agricultural waste and
alum sludges (0.3 million m* in 1983 and expected to increase to 0.5 million m® in
1990) is dewatered and dumped in the open sea. Effects of sludge dumping on the
marine environment have not been studied. Likewise, no assessment has been made
on the impact of toxic, hazardous, difficult (THD) wastes which amounted to 29,838
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tonnes in 1984. These include alkali and acid waste, oil and oil-water emulsions,
solvents, metal oxides, tannery ard cyanide waste among others. Over 95% of these
wastes are diluted before being discharged into the sea through the sewer system
of Victoria Harbour. Altogether, about 100 million m® of materials and marine
spoils generated from various development projects were dumped into the coastal
waters of Hong Kong for the period 1981-1986. 1In 1980, four major open water
dumping grounds for all marine spoils were selected to replace the 20 scattered
marine dumping sites all over Hong Kong. The results of a single survey at one of

these four major dumping sites showed normal benthic and fish communities at about
a kilometer away from the site.

With the exception of Hong Kong, mining is one of the major industries
which contributes to the socio-economic development of many countries in the
region. Consequently, considerable terrestrial mine tailings have been
transported into the coastal zone. In the Philippines for instance, about 300,000
tonnes of mine tailings are generated daily from metallic mining firms alone. Of
these, about 145,000 tonnes are dumped directly into the sea via pipe-Tine systems.
Conceivably, the eventual settling of the sediment onto the seabed has in many
places smothered pockets of coral reef. Studies on the effects of sedimentation
in general on coral reefs (Yap & Gomez, 1985), provide useful baseline data on the
more apparent effect of sediments and recovery of damaged reefs. The effects of
the accompanying toxic ions in these tailings are less known. '

4.6 Disposal of solid matter (litter)

Solid waste, chiefly garbage, is commonly disposed of either by the
sanitary land fill method or by incineration in many urban areas. However, as
mentioned in the earlier sections, direct dumping of garbage in many rural as well
as urban areas is widespread. While coastal land fills also release sediment and
organic materials into the neighbouring waters, direct dumping of domestic refuse
POseés a greater impact. Littered coral reef areas near coastal settlements are a
common sight in many places in the region (e.g. Ambon Bay, portions of the Straits
of Malacca, various coastal areas in the Philippines). The increased use of
plastic in recent years has consequently increased the load of non-degradable
litter in the sea. This, more than any other refuse material, presents a potential
detrimental impact. It is very likely that sensitive benthic communities (e.qg.
coral and seagrass beds) may be smothered and the community structure disrupted.

However, no such obvious impact attributed to smothering by refuse in particular,
has been reported.

In general, the large scale disposal of litter in the sea is not a common

practice. Garbage dumping by ships, however, is not uncommon. The wastes often
find their way to shores near shipping lanes.

Singapore has very strict laws against littering and illegal dumping of
waste. The country has an efficient system of solid waste disposal, 70% through
incineration and 30% via sanitary landfill.

The volume of floating refuse in Hong Kong is exceptionally high. Floating
refuse scavenged from the sea increased from 3,279 tonnes in 1970 to 8,200 tonnes
in 1983. In addition, a considerable amount (e.g. 1,026 tonnes in 1982) is
collected from urban beaches. In terms of number of items and area covered,
plastic materials form the main bulk (> 50%). Apart from being a nuisance which
spoils the aesthetic value of the environment, floating refuse also reduces the
amenity of swimming beaches and causes marine navigational hazards (particularly
for hydrofoils which are abundant in Hong Kong) .

21



4.7 Marine transport of oil and other hazardous substances

Crude oil amounting to about 3 million barrels is shipped through Southeast
Asian waters daily via the Straits of Malacca, in addition to about 3.8 million
barrels per day which leave this region through the South China Sea to Japan (Fig.
5) (Bilal, 1985). The Malacca Straits are dangerously shallow in certain stretches
and deepwater channels are narrow. This in addition to its heavy traffic (Table

4) has resulted in several major accidents involving oil spills. Some of these are
listed in Table 5. \

There is little information available on the effects of these oil spilis
on the marine environment. In Hong Kong, marine fish farming was seriously
affected. In the incidents involving the Ap Lei Chau in 1973, the Oriental
Financier in 1976 and the Adrian Maersk in 1977, cultured fish were killed or
tainted resulting in the loss of over 273 tonnes and 540,000 fry. In the 1982 and
1985 spiils, several swimming beaches on the south of Hong Kong Island were

seriously contaminated and top layers of the beach sand had to be scooped off for
disposal.

Table 4. Frequencies of tanker movements in Southeast Asia
: (valencia, 1981).

Destination Hypothetical Frequency
(Route) Vessel Size
South Korea and Japan 200,000 DWT . 984/yr (1/0.4 days)
Japan (Lombok-Makassar-Sulawesi VLCCs 140/yr (1/2.6 days)
Sea-east or west of the
Philippines)
Sulawesi Sea VLCCs + 25-30/yr (1/13.5 days)
Tankers
Port Dickson, Malaysia 90,000 DWT 40/yr (1/9 days)
Singapore VLCCs 91/yr (1/4 days)
(Singapore-Straits) Various 15,356/yr (1/.024 days

or 1/34 min.)

The grounding of the Japanese super tanker Showa Maru in January 1575 in
Singapore Strait, which is considered to be the largest oil spill incident in the
region, caused extensive defoliation and death of mangroves. Three years later,
no sign of regeneration was reported (Soegiarto & Polunin, 1981). Similarly, the
spill from the Diego Silang in the Malacca Straits in 1976 resulted in defoliation
of mangrove trees mainly due to the smothering of the pneumatophores.

Aside from these incidents, a greater volume of oil discharge comes from
normal shipping operations like tank-cleaning, drydocking, bunkering and cargo
loading and unloading. 0il released during deballasting operations is in the form
of tar lumps and weathering produces tarry residues and tar balls. Bilal et al,
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(1982) reported some areas in the region that had quite significant contamination
by tarballs. Concentration of tarballs in Northern Luzon, Philippines was 0.630
kg/km“ and was as much as 1.6 kg/km® northeast of this area in 1973. As for
Indonesia, there were reports of stranded tarballs in two beaches, (i.e. Pulau
Putri, 1970; and Pulau Tidung, 1972% n Kepulauan Seribu. Density of stranded
tarballs could reach akout 2,000 g/m". Stranded tarballs were also found on the
south coast of Java and a few beach areas in Malaysia. Fig. 6 shows the

dgistribution of oil tumps and transport of oil and surface currents in Southeast
Asia.

Oostdam (1984) in a comparative survey of the degree of tar pollution in 265
beaches of the Indian Ocean, the South China Sea and the South Pacific Ocean
reported tar concentrations found in the beaches of four countries in Southeast
Asia. The mean values that he reported were: Indonesia: Sumatra, 0.7 + 1.0 g/m and
Java, 11.4 + 18.7 g/m; Malaysia, 125.1 + 129.4 g/m; Singapore, 10.0 + 1.2 g/m; and
Thailand, 17.8 + 26.6 g/m.

Contamination from the discharge of oily bilge waters and spillage of
gasoline from large vessels and small craft used by fishermen is evident on an
increasing scale +n varijous coastal waters.

Since 1984, concerted efforts were taken by the Malaysian and Singapore
Governments to control pollution from vessels in the Strait of Johore. These have
resulted in a decrease in the level of 0il and grease in the narrow strait.

Accidents involving transport of toxic substances are uncommon. The only
available information was reported from the Philippines. In December 1977, 350
tonnes of sulfuric acid were reported to have been lost at sea. In June 1978, 500
tonnes of caustic soda were spilled due to a sinking barge and in September of the
same year, 20,000 bags of fertilizer were spilled from a vessel due to a typhoon.

4.8 Exploitation of non-living marine resources

0il and gas

The South China Sea and the Indonesian waters can be said to be the center
of activity for oil and gas exploration and exploitation in the EAS regiori. From
the offshore wells the oil and gas are conveyed to shore-based terminals chiefly
by seabed pipelines. Other areas where exploitation is in progress on a smaller
scale include the Gulf of Thailand, for nas, and the Palawan and Sulu Archipelago
areas of the Philippine waters, for oil.

According to Ahmad (1988), oi1 and gas production in 198€ totaled 2 million

bbls/d. and 5 Billion ft3/d respectively with 45% of these currently produced
offshore.

Adequate precautions have been taken by the oijl industry to prevent

accidents such as blow-outs at the o0il wells and leakages from the seabed
pipelines.

Tin

Mining for tin is in progress in the sandy seabed of the Andaman Sea of f
Phuket Island, in the northern portion of the Straits of Malacca. Mining is
carried out in the shallow coastal area by the use of dredges. Further scuth in
the Straits of Malacca are potential areas with tin deposits, which may be
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Fig. 6.
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transport of oil and surface currents in South and East Asia
(after Nasu et al, 1975)
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exploited if environmental considerations are disregarded; the seabed here is

chiefly soft mud, and any agitation may give rise to a considerable increase in the
turbidity of the water.

Sand

In Philippine coastal areas, magnetite sand mining was carried out in the
1970s but the activity is now discontinued by 1law, in order to conserve
recreational shorelines. However, mining for silica sand is still in progress in
the Palawan area, but on a limited scale.

In Hong Kong waters, seabed mining for sand was also actively pursued in the
1970s, to cater for the building industry. The annual extraction of sand from the
seabed was then in the region of 1,560,000 tonnes. This quantity has now declined
to about 240,000 tonnes owing to the importation of sand from China.

Corai

Mining of coral reefs used to be carried out in the 1970s, in the South
China Sea off the east coast of peninsular Malaysia and in the Sulu Sea near Sabah.
The calcareous skeletons of coral were used in the building industry. The
activity, however, has been reduced due to the establishment of conservation
programmes including marine reserves. There is no legislation yet outlawing coral
mining in Malaysian waters outside of marine parks.

4.9 Explcitation of living marine resources

Traditional fishing

There is a general decline in fishery resources in the EAS region as a
whole, mainly due to over- exploitation. This can be related to increasing
populations in the area and human demands for food. The bulk of the fishery comes
from the inshore coastal waters, within 50 km from shore. In the Malaysian sector
of the Straits of Malacca the annual catch recorded in 1985 was about 327,000
tonnes compared to the potential yield of this area which is estimated to be only
about 250,000 tonnes. On the contrary, in the South China Sea waters bordering
Malaysia, about 246,000 tonres of fish were caught in the same year, as against a
potential yield of 690,000 tonnes, thereby indicating the greater potential for
exploitation in this area. The major species exploited include the Indian mackerel
(Rastrelliger kanagurta), the cockle (Anadara granosa), the anchovy (Stolephorus
sp.) and a variety of penaeid prawns. The main gear used in fishery exploitation
in Malaysian waters are the otter trawl, the purse seine and the drift gill net.
The otter trawl, though acclaimed to be an efficient fishing gear, is alsc known
to have damaging effects on the seabed marine ecosystem.

In the Lower Guif of Thailand natural stocks of the short-necked clam
(Paphia undulata) were exploited quite intensively. In recent years their stocks
have shown a sharp decline believed to be due to the disturbance of the seabed by
the destructive beam trawl. The annual Tishery production in Thailand is about 2
million tonnes, but a significant amount of this comes from distant waters. This
is owing to the virtual collapse of the fishery in the Thai waters as a result of
over-fishing, particularly by trawlers.

Indonesian waters have also been over-exploited, due to the tremendous
demands for food by the large population of the country. Trawl fishing has been

banned in Indonesian waters in recent years in an effort to bring about recovery
of the resources.
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