SURVEYS AND OIL POLLUTION MONITORING IN THE
ASEAN COUNTRIES

Juspar Bilal

ABSTRACT

The Souphensy Azfan Seay ix g pegion heeipe veluable e vufnerable marite and coptinl refources

imnd rinpared along denzsly siopping routes and ol geliies

The concern of the coastal countnies i the région on. marine . ofl- pollution haes been pointed owsin

variones reglional meciings

Many researchers and their instinition started fo took on e level of the comtgminarion. The qutfor
summprAfetand compare. gl Informarion pvaiable and expose the pop of knowledpe on Hie extenr of ofl

CoRtamingiin in fhe regmon

A Reglonal Cooperativn for the osessnent and evaluafion of ol pollurton & needed and pefng
esrahlizhed ro enzure gud obigin o compaible datg and meanlighal regitaal mterpretation,

L. INTRODUCTION

Marine Ol Pollution Copstal Ervironment dre
widely recognited as s problem in the region and
have been identiffed a5 & guestion on vadons meetings
in the region-during the last few years, The serfousmess
of this type of contuminadlon of = regoml scale
hez been poimted out st smopg others' the 100/
FAD (IPEC)/UNEP. International Workshop on
Maring Pollution Io East Asian Waters (Pensng,
Malaysin, September 1975) and the FAQ/UNEP
Expert Comsulistion Meeting on Assessment of Oil
Pollution and its Impact on Living Aquartic Resourcos
in South Esst Asis (Manils, Philippines, February
1980),

Survey snd Monitoring of Ol Pollution is being
underiaken by many countrles and in ithe Southeast
Asia by Indonesia, Malaysis, Philippines, Thailund
end Singapore, In ofder 10 azsess 113 extention as well
83 to know the deteroration of the ecosystem, The
activities depends upon the comduct of suitable
basaline survéys approprnte for measuring ofl
in water,

Throughout the whaole of Southeast Asisn region,
maring waters are becoming increasingly contaninated
by oil and oil product from low leved chromic discharge
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or from sccidents such s tanker groundings or
collisions, and spills due to teshnical failure or human
grrod i handling of oll, Another Indication of odl
comtamingtion are stranded tar on beachies,

The desription, of  production and toomsport
pattern of - ail gives an impression of actoal and
podsible inpits of ol contemination in the manne
SOVIONIE .

I OIL ACCUMUTLATION

Geperal  picture op  0i  agcwmulation  aad
contamminstion im- the Southesst Asign Region 13
ivsthy identified on the surroonding waier of densely
populated, sress a5 big cities; rural developments
and coastal hased industrics, which are discharging
effluznts containing olly Waste,

Effects of foll transportatifn by ships may
alfo hove-direct effecis 1o marine and coastal resources,
Marine 0f pollution from tinker dre due fo
operationa] discharge of ofly balast water and/or
tanker washing water ctc. and tanker accidents liks
grounding or colission aswell

Dissolved and dispered oil as well as accumalation
of tarballs & very dependant on wind actlons, ocean
ciprrenis, and ddal movemeni.
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Annex | : Map of places mentioned in the paper
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Figure 2 Regional distribution of flosting tar concentration and number of
gampling by 5* squares (Anon., 197 9)
A_ Tar Pollution of this ares it 1 already 1.6 mg/mI (= L6 kg/km?)
in diraction toward Japan the contamination reaches
General and Regional Observations still higher values. Tn the Philippine Sea the plot

The study of Masa et al (1975} indicates-only the
occurence. of high or low density of tarballs (Fig. 1),
while the résuli of the Madne Pollution {petroleam])
Monitoring Pilot Project (MAPPMOPP) of the
Integrated Clobal Ocean Survey Sysism [1GOSS)
ure given in figures (Fig, 1),

Data from sdjscent waters of the Philippines
show quite 7 significant confamination with: tarballs:
north of Luzon (Philippines) the plotting square
indicates 0.63 mg/m2 (= 630 gKm?) and vortheast
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indlcates "only™ 0.06 mg/m? thoweh' there seems
to be no quantified observetifn of tarballs in the

open waters of the Southeast Aslan Region, [Awon,
1975).

Further information on  concentration of
hydrocarbons in water in this region is also gamed
through the MAPPMOPP of 1GOSS. They are plotted
in the same 5% 1o 50 net (a3 the tarball mapping).
The concentration ranpes from 0.01 ppb (1 ug(1)
to 4 ppb both éxtreme occuring in the Southhern
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Scuth Ching Sea. Malacen Stmaif, eastern South
Chima Sea, Colobes Sea, ond Northern Philippine
Sea have values of 0.06 and 0.07 ppb (Fig. 3) (Anon,
L)

Comntries Observation

WVarious  resfarch  inetitutions, apencies and
awernties in this seglon staried to lock lnto several
smpects of ofl pollution, It &5 falt 3 need that the
swemment in the region keep tracks of trends in
S emvironmental quslity of cosstal arcas, which
w5 no longer regarded to have the unbimited
Sty 10 recelve pollutamts.

Serveys and  monitoring  sctivities are being
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Figure 3 Regional distribution of d/d concentration of hydrocarbon in
water {pph ) and number of sampiing

condugted by countries in order to try to assess the
extend of oil pollution to know the deteroration of
the maring ecosysterm.

This paper makes an efforl to summarize and to
compare all informations available, regardless of the
purposé they are produced for or their incampleteness.
It does not attempt to-answer any of the oil pollution
question but hoping to lay a regional reference
basis for a reglonal cooperative concept in monitoring
activities 1o cvaluate and watch ofl contaminstion
leveds,

L. Tndonesia
Stranded tay has been obmrved In Pulsu Par,
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Northward of Jakarie Bay by Toro and Djamali
{1982), In figure shows that the fluctuation of the
population density strongly depends on the monsoon.
The lowest quantity in Auguest is-12.3 g/m? and the
highest In November i 81 g/m?, Observation hy
Bilnl ¢t al ( 1984) showed 362.6 g/m?.

Another obeenmtion in: the Risv Archipslags/
Straits of Singapose: showed 1.91 g/m™,

The recent Jaint Surveéy of Indonesia, Malavsia,
Philippine, - Singspore  and Thallend in the framo
work -of UNEP Rapional Seas Programme In thres
ialands Tocing the Straits of Singapore. Bhowed an
average of 0,34 g/m? (COBSEA, 1986),

On the coast of Langnga/Straits of Macassar had

o tar distribution density of 168 g'mi (Bodennec,

and Joanny, 19E4],

L Malaysia

A survey by the Division of Environment,
eollaboration with EXMON and PETRONAS of ac-
cessibie beaches along the eastorn cosst of Peninmalar
Mslayaa from Kota Baharu in Kslentan to Mersing
in Johore, including offshore isdands such as Pulau
Thoman, has shown thet mone 57 of the besches
mirveyed have been contaminated by afl resdues
im the form of "tarballs”, A survey of Malaoca beaches

fis shown that the aversge density per sq, metre I
Excut 5,7 mi,

A further observaton is now being performed
along the whole Peninsnlar Coast |n Cooperation
with the other agencies. Aboul 91 bracheg with
esErvation md sampling  stations: have been
sstablished for this purpose, (Msheswaran, 1978),

3. Thadland

& siudy on the deposition of tarballs on the'sspdy
S=schs contighous to Thol waters was camied out
& the mb-commitiee on the Quality of Waters
#d Marine Living Resoures in Thai Waters under
e Marine Science Nations] Committes during
BTE—197E, The amount of tarballs bowever, variad
smmeding to the location of the beaches and the
memman of the year,

On the coasts around the Gulf of Thatland, for
smamols, high tarballs values were found during the
W= months  (March—April), The highest
- m=msmglstion of tarball was found at Songkhla
Bk (019715 g/m?),

Hations on the heach of Phuket Island, such like
at Laem Phanwa beach the amount of tarballs ranges
from (.1 to 638 gm/m?, and the highsst vnlue was
obeerved in  Pecember. The zmount  incresses
gradually from November and reached thelr highest
peak in Decembar,

At Kuron Beach, the results [ndicated higher
amounts of tarballs than st Laem Phanwa Beach. They
rapged  from 0011804 gmn'ml. On this beach
the amount gradually increased from August onwards.

Tarballs. were also recorded from Nai Yang Beach
and Patbong Beach, (Piyakarnchana etaf, 1979),

4, Philippimes and Singapore
Theee i no date svailable,

8 Digolved and Disperisd O in Warer Regional
hservation

Concentration of disolved and dispersed oil
water i gnired theough the IGOSS as it is indicated
In figure _. it shows that it has a range from o0l
ppl to 4 ppb both extreme occuring in the southern
South Chinn Sea. Malacca Straits, eastern South
China Sea, Sulzwesl Sea and Morthern Philippine
5ca have values in the moge of 0.06 o 0.07 ppb.
Higher values of 0.2 to 0,7 ppb are only found in
water around Japan. (Aoon; 1979),

Counteles Ohservation
1. Indonesia

The concentration of disslved and dispersed
oif encountered m the vicinity of the ofl fields north
of Jskarta Bay ranged from 0.3 o 1.0 ppm
(Muchtiarst al IQTTJ further away they ranged from
0.1t 1,1 ppm,

Some locations in the Straits of Malacca have a
heavier ofl contamination than other Indopesian
watérs. In the arez of the Riau Archipsisgo valpes
gbove 1 ppm, (Pulau Rupat) even up 1o 11.5 ppm
(Fulau Rangsang) were [ound. (Wasilun, [978).
In the Siralts of Singapors, beiween Buoy Talop and
Bouy Buffalo Rock average concentrstion was BB
ppb, (COBSEA. 1986)

2. Malaysia
The dissolved and disporsed ol concentration in

Penang (Glugor, Teluk Kumbar and Tehik Bshang)
was found to range from 001 ppm to 0,12 ppm,
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being higher in Teluk Bahang peresibly because of the
indiscriminate discharge of oil from the engines of
trawiers which ure hased there. (Pung et al, 1980),

The lavel of hydrocarbons in the coastal water
of the casl coast Wik found to range [rom 0.03 ppm
te 0.13 ppm. Tt was noted that higher concentration
were recorded near villages where there is an imereass
i human satflement, {Chasa and Charles, faeg)

3. Philippine

In the Philippines, & chronke discharge amd spalings
from the industrial and refinery effluent and shipping
activitics seems the caus of oil contamipation in
Manilz Bay. Suble Bay with hesvy truffic receives
only waters. from tankens apd other ships wisiting
the naval hase.

The yearly averages for the ama within the Manita
Bay are: Pasg- River 3.9 ppm, South Harbour 3.6
ppm, North Harbour 3.9 ppm and Cavite 4,0 ppm
Cavite & also an industriaily developed arca amd
site of the Naval Buse. Additions] dato from NOCOF
lpum.cum.]gtummaﬁﬂ.ﬂmﬂ.ﬂppmm Late
55 ppm for the vicinity of the Shell and Caltex-
Refinory Piers respectively in Batangss Bay (south
of Metro Manila) and a range of LB — 9.3 ppm in
the waters at the Sara wharl in Davao City (Mindanao)
{Bilsl and Kuhn hold, 1980).

4_ Thailand.

From the survey of water pollution along the east

cosat of tha Guolf of Thoiland between Samut

gnd Chonburd kn the vichity of highly

populated and industrislized sress, the highest

concentration of Toil und grease™ within a distance

of 500 m from the shore was reparted with 38 ppm.
{Vashrangsi, 1978)

Betwsen 1085 to 1986 samples of subsurface
Sea water in the Upper and Lower Gulf of Thalland
has been amulysed end found that In the Upper
Gulf ranged from 065 to 8.5 ppb with the mean of
2.3 ppb. In the Lower Gulf the mnge was 0.07 to
5.5 ppb with the mean of 1.3 ppb. (Watiayakorm,
1986).

5. Singapoe
Mo data was avallable,
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[l SOURCES OF OIL POLLUTION

A. The Seralts of Malacca

Loading ports including harbours, most refineris
md oll exploration and its activities are located slong
the coast and coastal waters of the West Malzysian
Peninsiln and East Smmatra

The flow of oil through this water @ estirmated in
the amount of 3,820,000 barrels per day (Int. Petr.
Encyel 1976) and based on the survey obtained by
Finn & &l (1979, o number of 4,213 ships have used
the Singaporé Streit during 28 days In October 1978,
which comprise of 28% tankers, 61% bulk carrlers.
and corge ships called st the Port of Singapore amd
the test of 11% have transisted, The operational
discharge and spill from this shipping sotivities huve
played a role on ofl contmmliation in this wakers.

Along the coast of the easlern part of Sumster,
the wast coast of the Malsysian Peninsula und the
tstands belongs to Singapare dre located 11 constal
refineries with the totsl owtput of over than
1000000 beeel per stoeam day and releasing
continouly oily efftuents and certuinfy will glve an
sdditional stréss to the marine and coastal welen

ECOFY SLAMmL

B. The South Clra Sea

The Southern pard of the South China Sea is
dealing wholly or partly of the Thai, Phillippines,
Malayvuia, Singspore and Indonesian waters,

On the cosst of this waters are toially elght
refinerics having a total capacity of over than 500,000
harrels per day.

Offshore exploration are being actve off the
sast coist of the Malaysian Peninsula and producing
120,000 hacrels per day. In the pulf of Thailand
which sneountered gas and gas condenste, In the
wesl cosst of east Malaysia with the production
of 180,000 bamel per day, within_the Indonesian
terdtoral waters in the surroundings of the Natuna
Teland (explosation setivity) and in the Philippine
waters off the west coast of the Ishind Palywan
p-.rndl;umg 40,000 barrels per day, {Bilal and Kuhnhold,
1980,

v, METHODOLOGY

Polluticn studies involve 5 sequence of operations
numely, Sampling, Semple presersation and storage.
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Sample pretrestment snd smelysis es well, each of
which is governed by o 88t of procedures;

There are memercus methodologies pailable’ (o
day on the various opscté of Study and yet they
are constantly being reviewsd amd improved.

Flgures given in the previoos chapter ate messured
by warious methods except the meamement of
siranded tar. The procedure of the 10C Marine
Pollution Monitorng Svwtem  [MARPOLMON-F),
Manuals and Goides Mo: 7/1976 and s supplement
11977 were mostly wed by the countries,

Theré are three méthods iked in this paper for
the anshysis of “0il in Waler™ even the
description of "l in Water" 18 not regionally dafined
yei.

1) Phang et al from Malaysis ([980) ansfysed 2.5
litres water sample extracted by CCLy, The
extracts wera then fillered through s glasswool
and analysed by using s Bockman IR Spectropho-
tometer, Reference sample for calibration are
mixtore of 37 zooctans, 37.5% hexadecans
and 257 benzene,

2y Indonesia used the Method: of CONCAWE 172
for the minaral ofl content in water sample of
3 litres. The mample Is extracted with CCL, whete
non  hydiocarbon component o removed by
shaking with Florsil. The prestreated sample Is
then onalyred by using Beckmen — IR —
Specirophotometer, CH. CHs- and -CHy groups
of the hyvdrocarbon orfund it 'decivatives, which
are not retpined by Florsll showed in the IR
shsorption bands ot 3,38 und 3 42 micron, { Amon,
1972)

3} Philippines howeyer do nol pré#nil concentration
of "fosil-hydrocarbon™ in water but due to the
eethod used, give the concentration of "ol ond
Feaw.

4} Aleo Thaltand some give the concentration of "oil
and grrase”

Tz Regional Technical Meeting 1983 attended
Sy the ASEAN countries delegmtes, which was
moaiored by UNEF Reglonal Seas Programme.
Sm teached s consensad that the description of
"= | water™ should meant s Dissolved amd
Bupened Petroleum Hydrocarbon (DDPH) in
sst=r which |8 measired according to the 1OC
Masdsl for Monitoring Ol and Dissolved and
DesersdPatroleum Hydrocarbon |h marine waters
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and on beaches,

. The Celebes Sea

The Celebes Beg & bordered by Indonesa, Malay-
sin and the Philippines whose physical anvironment
condition {8 vulnerable also the environmental resour-
ces in the Straits of Malacca as well z the characieris-
tics of vesels mvolved in the oil trade beoween Japan
and the Middle Easi, may influence the furmume shape
of oil shipment throogh the Southessi Asia and the
Pacific, It could cause tankers to take sfternative
routes, notably’ the peémnl route through the Straits
of Lombok, Mokassar end the Celebes Sei,

In the year 1975, three ULCCs namely the Globtk
Loodon (483 960 dwr), the Globtik Tokyo (433,684
dwt) and the Nissekl Maru (372.698 dwr) have sailed
through the Celebes Sea. According to the IMCD
Consultant during the Meeting onThedevelopment
of Sub-Regional Oil Spill Contingency Arrangements
in the Celebés Sea (doc. OSCA/Inf. 2) sppears 15
30 VLCCs per vear and 100—150 tank vessels per
month are transiting this area. Finn et al (4) has
estimated thai the transport of oil in the year 1975
through this area has resched aboot 700,000 ton,

Od) exploration and production activities at the
entrance and dlong the weslern @de of the Celebes
Sea have 8 total production of about 25.000 barrel
per day tamely from Bunyu, Sebikung, Mangstal
mnd Sangdays fishd.

V.VALUABLE AND VULNERABLE MARINE
ENVIRONMENTAL RESOURCES

The five ASEAN countriss wre countrses with
valuable und volnerable marine and coastal environ-
mental recources in the form of mangrove ecosystem,
reef ecosyslem, fisheries projects, touristic activites
B,

The Jargest concentration of Mangrove [orest
ramaining In South East Asian Region is in Indonesia,
(3.627.0°0 ha) other mujor area are found in Malaysia
(Sarawsk and Sabah: 538 921 ha), Malaysian Peninsu.
ks {113, 348 ha}, Philippine {106.133 ha), Singspors
{1,800 ha) and Theilend (163.349) (Morgan and
Valencia, 1983).

In this paper It |5 not able o mention detailed
other respurces data, but figures In & form of 3 map
could give a short overview on the potential coastal
environmental resources, (Fig. 5 ol 1T),
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Figure 9. Philippines: valuable and valnersble marine environmental resources. (Gomez. 1980)
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V1. EEGIONAL ASSESSMENT AND MONTTORING

Marinz DIl Folluton hes myriad éffecis to the
marinie environmen! rescurces. The countdes in
Southeast Asis sre concerned that there are
sgnificant reduction to the-capecity of the ooean 1o
ristain economically imporiant fisheries, recreational
effectivensi of coastal waters ol economic values
related to tourism caused by such marine pollution,

Pollution assessment and monitoring m-the world
occan has been established in many reglon. Becaose
pollution measuremeonts are necessary to keep track
of trends in the environmental quality of coestal
seas, which con be no longer be regarded to have
the unlimited capacity lo receive polhutanis, Tt is
fior thiy reason that pollution |s well monitored in
areas like the Baltic Ses, the Nogth Sey, and the
Morth Atlantic by couniries bordering these waters,

Regional cooperation in pollution monitoring aml
agsegsment was also established in the Soothesst
Asinm Sess by UNEP East Agian Seas Action Plan,
the 5o called Project EAS 2.1 "Survey of Sources
snd Monitoring of Oif Pollution” with  lead-insthty-.
tion the Research and Development Centre for 01 and
Gus Technology” LEMIGAS™,

The short term objective of the project is to
determing the levels of oil merine pollution and
on beaches from as many actusl and potential aress
af contamitiwtion a5 possible amd to monitor the
changes over & certain period of time,

The ares of application of the sction plan covers

initially the marine erviromment snd coastal aress
of the five ASEAN States, without prejudice 1o it

future extension =0 g2 to cover the marne
environment and coastal arcas of all States bordering
the East Asian Seas as may be determined st 3 later
stage.

For o regional pollution assézsment, parameters
mnd messurément methods are very important. In
this regard it 8 importmt that lsbomtorsss in the
pegion seiect suilable methode and parameters to be
repionally sdopted,

There is also a need 1o intercalibrate the [loborato.
ricsinthe region, Such an exercise can be regarded §s
B prerequisite  for any pollution monitoring program-
ma in & region, in order 1o thet whatever effocts put
in will produce meanimgful remlis,

VIL CONCLUSIONS

— The Southeast Adian Waiers are st prosent densaly
occupied by oil sctivities: mweh 4 explomtion,
production, manufacturng aod  franeportation,
Comszquénlly merine oil pollution problem is
intensifying.

The Southeast. Asian Wajers hos valuable  pnd
vulmerahle maring and coustal resources, which are
distributed along major oil activities and shipping
TOINES

— It {s felt by the countries hordering the Southeast
Astim Wulers to establish & cooperative effort to
comterye 5nd protoct their valuable marine resources,

— There 3 & noed to standwrdize methods to monitor
and measure the level of oil contaminants In the
maritié environment to ensure the competibility of
the deta-obigined,
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ecesd 25 ppm”.

ERRATA SCIENTIFIC CONTRIBUTION 1/1987

There have been several misprints in an article of Off Pollution Abatement starting from the. lad
paragraph of the abstzact which should read "Parameter periinent to the focation of the spill re-
lated to the methods to be spplied should be seriously considered”. Further the complete  pura-
graph in the by linc Effluent Standards should resd: “Tankes discharges nre maximised at 60 If
mile for & moving ship, Platform discharges were proposed between 30 and 90 ppm, but since
1977, the Director Geneml for Off and Gas has instructed that ofl waste discharge should oot

(The Ediftor]).
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