INTRODUCTION

Ship-breaking industry is an activity which steels are

recovered from scraping of old Wgssels. This activity has been carried

out to meet the steel dea due/ fur ificant construction bloom in

Thailand. p=bi m@hawexer, can cause an

near-by areas.

environmental qua. tioratidn.. the

A contamination of frequently occurs during

\\ _KFlon potentially causes
environmental : T, a -g\ ties such as fishing,

aguaculture and F\i sook-swat and Sanguansin,

1986).

Thailand is p development programs to become a

newly-industrisfered rompt e e e R ---.‘ he year 2000. The

development of '1‘.;“ F Eastern Seaboard and an
3 ; | 4
establishment of qbe Map Ta Phut dustrial Estate and its Deep Sea

Port are ﬂ%&] %ﬂﬁ%ﬂﬂ’]ﬂ‘jmunnnmn of an

increasing q!ndustrxallzat1q§, the am nt of pet um hyvdrocarbons

qum@ HNFHURIIN El?rﬁ il

increa ed.

As mentioned previously, the Eastern Seaboard, especially at
the Map ta Phut area is developed to suit the industrial development

purposes. Activities carried out within the area may lead to an
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increase in oil pollution. Ship-breaking industry is considered as one
of this oil pollution source. In order to prevent and protect our
marine resources from this activity, oil pollution must be

controlled. Therefore, the dispersion of petroleum hydrocarbons in

seawater and its accumulat sedinents, some bivalves and

accumulation of tar on es w d. This project has set by

saDepartment of Fisheries

‘1 %
\

of the Royal Thai Ce. [t is urgently needed

that information of % hydrocarbons generally
present in the Map Ta be applied to minimize the

damage that may occur.

Objectives
The main%ebjectives i perstady~ean<bd formulated as the
e Y
followings:

) U

‘o determ1ne the dispersion characteristics of

petroleum hWH?ﬂﬂﬂﬂwm ﬂﬁj—hreakmg industry

area at BarllNong Faeb, Map Ta Phut Subﬂnxstrlct, Mueng District,

Rﬂwmmmm NN Y

estimate the concentrations of petroleum

hydrocarbons accumulated in the sediments and bivalve, Donax sp.,
found in this area.
3 To investigate the distribution of beach tar around

the ship-breaking area.



Expected Results

Under the objectives mentioned above, the expected results are

as follows:-

1. Quantities of oleum hydrocarbons accumulated in

the seawater, sediment,

2. Basebine i 6" t6%ic petroleum hydrocarbons

in bivalve Donax ap;

4. stribution patterns of

petroleum hydroca T_nanageuent plan.

5. Desqr DillGh bt ; 5 uilg‘ﬂﬂ patterns of petroleum
i o £ :

measured at the same times-of wale

hydrocarbons from thej tries with tidal current

ole collections.
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LITERATURE REVIEW

0il pollution in the sea is widely recognized as a problen,
and usually brings a negative impact to the marine environment, marine

living resources as well as activities utilizing marine resources such

as fishing, aquaculture,, ¢ activities, etc. Recent

,

researches on the natfer d¢ly studied. These include

. J .‘-
petroleun hydrocarbof ermsuhsurface and surface

microlayer (SMIC)), ‘-"h d bivalye tissues, bioassay of
petroleum hydrocark global pelagic and
beach tars which wergfa lsification and bacteria

degradation.
Petroleum Hydrocarbons i farld i ‘Marine Environment

Enrichment of h JOTIE op 150 pm to bulk water 20 cm
below the surface e etermined om _NarpagaMsgtt Bay in 1971 (Duce,

et al.,1972). éf-striai and municipal

_ . 4
effluents and major™ hlp traffic. Enrichnent‘ jalue was 1.440.4 where

e ﬂ“ll“ﬂ?‘i’l BTN EIN

In April 1974 Borddh, Keizer sand Dale (2974) estimated
concenaﬂr]ﬁ ﬁﬂjmumllmﬂm the region
between Nava Scotia and Bermuda using fluorescence spectrophotometry.
Concentration in surface water (0-3 mm ), 1 m and 5 m depth expressed

in unit of Venezuelan crude oil equivalent are as follows:



Depth n Mean (ug/1) SD(ng/1)
0-3 mm 43 20.4 60.7
Im 24 0.8 1.3
5m 24 0.4 0.5

There was considerable variability in the concentrations

suggesting that the distribut: of oil in seawater is quite patchy

{/.f

especially in surface w

The comparatt ydrocarbon in three lake

sediment core sample m, 1976). Concentration
of petroleum hydro lged as follows:-

Quinault Lake
Washington Lal

nt)
dine:ﬂ:,’l and

igl sediment) and
sdiment)

Sammamish Lake

Law (1981 pgurface (1lm) water and

—

. -v,i l‘.| ‘ ) o A
surface sediment™Ere T—*zngllsh Channal, Irish
4

Sea and a number ol estuarine area in order t% provide information on

the levels ﬂ ﬁgﬁﬂmﬁ Wﬂm’]lnb? UK marine water.

Total hydrocagbon cancentratlans {THCs) nf water samples (analyzed by
™ R FATTU I TYTRY s

In off&hore areas the THCs were low and increasing with proximity to
the shore. Higher THCs were found in water samples from areas of
domestic, industrial and shipping activity. THCs of sediment samples
ranged from 0.27-340 ag/g dry wt Ekofish crude oil equivalents.

Concentration were higher in samples congaining finer sediment types,
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and in samples from inshore areas, particularly industrial estuaries
and bay. High total hydrocarbon concentrations in both water and

sediment were found close to the gas production area off the Norfolk

coast.

GC and GC/MS were amine the aliphatic hydrocarbon
fraction of specimens a , ; s edulis, collected from
the legs of North » or . 'rn (Rowland and Volkman,
1982). The aliphatic § Arigop L | t}wed the distribution of
fossil fuel hydrocay £t al of bhat foupd in mussels exposed to

low levels of pet n-alkane {n-C -n-C ),

14 27
pristane and phytafie e'_ »f ‘et N\ Unresolved Complex Mixture

{UCM) points to eithe Jor to continuous exposure

to low levels of petfoléiméwhict ithe source of these pollutant

#

hydrocarbons. In addi ‘ﬁf'rt \n ' =il

pol lutant hydrocarbons

(46-77 g/2 dry gr*—_—"‘mmm"' by large amounts of

C and C n-al nes Eania huxlevi (marine
i . ¥

31 33

o ﬂum‘nﬂmwmm

High encentratinns‘uf n-alk aue were ob ved in South

mmqsm,mﬂ@wumgm AR rocaion o

industrml activity, being 1744.0/40.0, 216.0/188.0, 143.5/148.5 and

47.1/219.2 pg/l at 0 and 5 metre, respectively. PAHs such as
Phenanthrene, anthracene, fluoranthene, pyrene, benzol(a)anthracene,
chrysene, benzo(k)fluoranthene, benzo(a)pyrene, benzo(ghi)perylene
were also determined. Concentr*ation of a  carcinogenic

benzo(a)pyrene in sea water corresponding with places of high



industrial activity, being 2.9/3.1, 1.4/1.6 and 0.8/1.1 for O m/5 m.
Law and Andrulewiez(1983) analyvzed samples of water collected

at 5-m depth and surface sediment from the southern Baltic Sea for

total hydrocarbons by UVF and GC. The sediment and mussel samples

were also analyzed for specific iphatic and aromatic hydrocarbons by

GC/MS. The total hydroca o ations (THCs) of water samples

A’iau ug/l Ekofisk crude oil

-4 // " "samples occurred either
,’

, d'-l
el

ranged from 2.0 pg/l

equivalents for st THCs of sediment ranged

from 4.0 to 140 pus

inshore or in deep of#€hg \\\ sediment accumulated,

The surfaceglfm] '- 30-560 micrometer, were

determined compared suple from Chesapeake Bay

(Hardy, et al.,1983) i = Compared with typical

bulk-water rations of particulate alkanes

occurred in concentration of

particulate alkaﬁ~ﬁ : : 1
!
of PAHs was 1.60 ug l. The PAHs concentratlnn 376 times greater than

the bulk Hatﬂ ﬁﬂuﬁ}% Wﬁlwgﬁcﬂ ?at aquatic surface

contaminationfiin Chesapeake B‘y waS widespread It or1gznated from a

e RARTEPST G 6ot M VT TR wonte

flﬂatlﬂa fish eggs and other surface organisms. Suspected sources of

ng/l (+80) where that

surface contamination included gasoline and diesel fuel combustion,

coal combustion, and petroleum product releases.

Water s=samples from Eastern Mediterranean were obtained at

1 m-depth from 1977 to 1979 to assess the level of diésnlved and



dispersed petroleum hydrocarbons using UVF technic (Ravid, et al.,
1985). These data pointed that all investigated areas of the Eastern
Mediterranean were polluted by aromatic hydrocarbon ranging from
0.3-40.0 pg/1 chrysene equivalent. Waste oil released from harbors,

the shipyvard and the oil refi caused oil contamination.

High values of dissolvey-hhh e found in an oil drilling

=0 and PAHs were

determined at zero a -\Hrom Southern Baltic Sea

in 1983 (Grzybowsfi,

\D- t showed the highest
concentration of n®alj: j.lf':f' pjg@s BbServed at location of high

industrial activitied,

N-alkane (0/SsCdepth) Carcinogenic Benzotalpyrene (0/5m depth)
(ve/1 Dt} i
1744.0/40G ]

216.0/1880b 1. 4frk
143 5/148.5, L 0811

ﬁuﬁawﬂﬂswawnﬁ
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fluurant ene, pyrene, benzol{a)anthracene, chrysene,

benzo(k)fluoranthene, benzo(a)pyrene and benzo(ghi)perylene.

Levels of petroleum hydrocarbon accumulated by mussels
collected from Ebro Delta on the Catalonian coast of Iberian Peninsula

-
were generally high, in the order of 100-800 g/g dry weight
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(Risebrough et al.,1983). Petroleum appears to derive from multi-peint
sources of contamination along the area of the Catalonian coast.Those
are local municipalities,industries,offshore submarine and nuclear

power plant.

According to Rowlanj and Nglkman (1982), concentrations of

UCM hydrocarbons in‘pgf;‘ re comnpret ith values obtained by other

46-77
600-1200

tion platform

3 “
*J\“K. > atch stations

3-298
17.6 aken \“ﬁrth-east Gulf of Alaska
a8 oleta Po y3outh California
20-40 x. ~\ran populations,
27-199 W\ Ma ass. following Spill of

N _45; o1l }

ki s s
Petroleum Hydrocarbons in

Hydrncar-' '“'"‘5& s have been compared

by Gomez {1935!3 anc In%‘ﬁater of Indonesia,
concentration ranglng' m 0.3 to 1 1 ppm were found north of Jakarta,

in the vlﬂzu Hf’a m%m;w& f}ﬂils. Hydrocarbon

levels of .4—1 2 ppm wepgk measured in Pnngk Susu, and

concentipiine G149 ot WAy 8 ﬂaEl Philippines,

hrdrncarhnn pollution is most evident in Manila Bay.

In Peninsular Malaysia, concentrations are on the order of 0.1
to 0.2 ppm for the eastern coast waters, while at Penang (west coast),

the measured level is 0,12 ppm. During the period 1980-1383, the
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degree of pollution (mainly from oil and grease) on the Malaysian side
of the Jahore Strait was more serious compared to the Singaporean
side, although it was found to be increasing on an alarming trend for
both sides. The high level of pollution particularly on the east side

ith the relative high intensity of

of the strait was associated

shipping activities in Jahore. In 1984, due to

concerted efforts to 'Eon pﬁfﬂm vessels, the quality
of waters in the st ' 1000 times.
NS

0il \ coast of Singapore,
according to Gomez 4198 -ihu tet by discharges from
land-based industrie T and se concentration from the
east side of the stra ":.-‘ ghif cantly from 5.1 mg/l1 in 1980

to 2.0 mg/l in 1985. s5ide of the strait, the

mean concentration remair ‘ _c flgr the same period.
C il

e

Petroleunm Hydmc 1:} ****

Studies o petruleum hydrocarbnns in"Thai waters have been

pertorned *‘ﬂ"'u’?;l’ll NYNINYINT

Intrarapanich IETEIE flonitored s@awater and defliment samples
in thq Hn aﬂﬂ i MM‘]QMH r]:alilaf petroleum
hydrnnarbc-ns were found at levels of 0.4-0.5 ug/l and 0-0.3 ng/g dry

wt. For seawater and sediment, respectively.

Petroleum-derived n-paraffins in seawater and sediments were

studied in the Gulf of Thailand during May and November 1977 using GC
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technic (Hungspreugs and Switachart, 1980). No significant seasonal
differences were noted. During May and June, the range of

concentration of C to C n-paraffins was 20.5-329 ug/l (mean 110.9
10 30

ng/l) while in September to November, the range was between 23.4 and

428 ug/l (mean 151.4 nug/1)w A4 i r‘mean concentration (233 ug/l1)
| ' Chonhun Province. Sediments
from the Upper Gulf VT —-—'v *-:-;_,_‘_ igher mean concentrations
of n-parafins in WuSYgewet wt) than in the wet
season (2.9 ;:g.fgi. on of n-paraffins in
sediments of the Lg iile at the Chonburi area

more n-paraffins werg e hconcentration of 7.9 ug/g

wet wt.

Samples of sub ur ‘-.". {1m) were collected in the Gulf
of Thailand betyee prit-1986 - September 1986 (Wattayakorn,
1987(a)). ;- : = fdispersed petroleum
hydrocarbons by fligrescence "OSCOD) "j . A mean concentration

of 2.3 pg/1 crude ofleequivalents,gwith the range from 0.65-8.3 ng/l

vore touni ﬂru fhe d ) ¥hd WRLL Thode cure tne range o

hydrocarbon fnund was 0.07-6. ‘ﬂ g/l andathe mean wadbd.3

RN IUARTINGIE ™

Dissolved petroleum hydrocarbon in the seawater at 1 m-depth
and in surfacial sediments were analyzed using UVF method using
chrysene as a standard (Sompongchaiyakul, Hungspreugsd and Lim ,1986).

The results are shown as follows:-
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seawater (Upper Gulf)
mean 1.3054+1.724 ng/l
September-November 0.059-6.095 ug/1
mean 0.782+41.148 pg/l
*
sediment April-Maj 0.064-2.164 pg/g
A %

0.047-1.820 ng/g
E

0.059-6.095 ug/g
0.096+0.55 ug/g

* = wet sediment extpaft id extraction.
\\\\\

Petroleuy

analyzed. The resul

— Conc. (ug/g dry wt)
Fish Po ) ¥TiEns & 0.117

yniog o 1 0.598
0.415

0.462
0.059

m 2.376

AUEATETS NI

oncéﬁtrat;ons of d1ssnlved petraleun hydracarbon in the Chao

Phraﬂa Wmﬂﬁmﬂ mlf} ﬂvﬂ q-ﬁrﬂurmer Gulf of

Thailandl during the rainy season | September to December) and the

summer season (March to April) in 1983-1984 have been reported
(Chatkittikunwong 11986} . Using Gas Chromatography (GC), Gas
Chromatography/Mass Spectrometry (GC/MS) and Spectrofluorometry (UVF)
technics, the concentrations for each season are summarized as

follows: -
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- The Chao Phraya river ¢ 0.190-0.431 pg/l in rainy season.
0.514-0.799 pg/l in dry season.
The Bang Prakong river : 0.056-0.406 pg/l in rainy season.
0.318-0.678 pg/l in dry season.
The Tha-Chin river : 0.260-0.550 pg}'l in rainy season.
0.337-0.435 pg/l in dry season.
0.172-0.886 Pg..fl in rainy season.

i
o
=
w
=
g
b §
3
o
L
o
*
=3
=2

Data from presence of hydrocarbon

\\\\"“ '

n\\ o

compounds in The compounds were

Hunspreugs, 4T 3 polycyclic aromatic

J‘Iu-l \.
hydrocarbons (PAHs)" inghifalveiiis _ ‘h ted in the Upper Gulf of
Thailand in 1984. Emplg in 6d88bay Sinilar to that of the U.S.

Mussel Watch ( cited in GolABers ., 1978). PAHs were monitored

in the bivalves ridis and Amusium
pleuronectes. ide Mhese species indicated

the Upper Gulf. PaH
detected 1 ? benzo(a)pyrene,
flunrnnthene, ‘“ Eﬂﬂm ?\e nthrene, and triphenrlene. A
high ﬁ qﬁrwyﬂ aug in oyster

E from o 31 -chang. %r i all

collee enzo{a)pyrene was presented in

the presence of ‘l levels of PAH in water

species at concentration varying from 1.0 to 8.1 ng/g. Acenaphthene,
Acenaphthylene, Methylphenanthrene and Triphenylene were found at
maximum  concentrations of 16.3, 18.0, 3.5 and 0.003 ng/g,
respectively. High degradation rates were observed when radio-labled

chlorobenzene, phenanthrene and chrysene were added to water and
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sediment of the Chao Phraya River. However, degradation rates were
found to be lower in the water and sediment of the Gulf of Thailand.
Calculated half-lifes of chlorchenzene in the Chao Phraya river and
the gulf were about 68 and 130 days where as of chrysene in sediment

sample were 189 and 153 days, respectively.

Petroleum jentrations around the

ship-breaking tpircon and Yoosuksawat
(1987). They ctivities at Ban Nong

Faeb, Tamben Map polluted the seawater

and beaches througfl oggf=dbdilad i Sufiedes, "aud Spills of oil. This is
due to the fact involved in these
activities usually € oil contamination is the

potential environmenfall impfiets agtivities such as fishing,

T
LA

Samples gf surfacial sediments wer fllected between April

.‘ Y
i

:
{Wattayakorn, 1987 -]}

chromatograplﬂ ﬁﬂle’aeﬂnﬂ ﬂ ‘Tw E}q ﬂaﬁmcs averaged 11

and 1.1 ng dry weight nf’ffdlment for the Upper and Lower Gulf

e A AR eppiRls = o

Upper Gu f and 0.03-8.3 Fgfg in the lower Gulf.

aguaculture and tourism.

1985 and May e Gulf of Thailand

The aramat1c hydrccarbuns from the column

Dissolved petroleum hydrocarbons in seawater samples (1m
depth) collected from the coastal areas of Pattaya to Trat in

November-December 1987 and April 1988 were determined by fluorescence

-
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spectroscopy (Petpircon, 1988). Forty sampling stations were selected
along the coastline to reprersent beneficial uses of the coastal
resources such as recreation beaches, aquaculture and fishing ports.

These were compared with 21 sampling stations both nearshore (5-20 km)

and offshore (25-90 km). The results indicated that onshore waters

were more polluted by diss ydrocarbon than nearshore
and offshore watepSs.—Goncenth * of dissolved petroleum
hydrocarbons in onsi 286 pg/l with the mean
of 0.650 ug/l whe offshore range being
0.009-0.707 with tHE <imum value was found
at Ban Nang Fae ighest mean found at
Rayong Province api, Trad and Chantaburi

were 0.638, 0.468 and

Concentration af ocarbon in samples collected

within 1 squarg kilometer of the shi| .,-..;'“\ activities at Ban

X |
9514.57 pg/l crude oil

Nongfah, R&ynngthip. r‘

equivalents for sea et weight for sediments

(Petpiroon, ﬂ—ﬁ gﬂéjlqn ﬂwTwnﬂﬂ-ﬂai affected by oil

contaminationfjwere anchuvxes, mysid shrlups, Donax spp. and Atrina

e QP YPVES FERLS Y0 Q| scsserin

on beaches near the site during the survey period (November 5-10,

ater, and 0.38- 1 65 pg/g W

1986)

Wattayakorn (1989) reports the concentrations of petroleum

hydrocarbon in water and sediment from two mangrove forests which have

-

017679
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been affected by different types of human activities. One is Laenm
Fa-pa mangrove forest, which is in the Chao Phraya river where the
largest city of Thailand named Bangkok located. The other is Takua Pa
mangrove forest in Pang-nga Province which is more remote and less

populated. Petroleum hydrocarbon in seawater and sediment were

measured using UVF techniquel sum hydrocarbon concentration in

water and sediment shoge e sane/ lety i

than at Takua Pa maff#¥e orest woncentration in water in
each station being 2 289 ' 7§u-;r.' 96 ug/l crude oil equivalent
for Takua Pa and be ém, Fa-pa mangrove forest.
The concentrations er samples are also in

the same magnitn "‘y: pREVious reported for the

estuary, High

High concentghgions of hydregarbons in water were observed at

o et bblelerd Wb @l WL Qoorr recm ran s

important source of petroleum®in an estusmine environiént.

ARIANNIUARTINE R E

he mean concentration in sediment for Takua Pa mangrove
forest was 9.47, 6.88, 4.96 and 5.97 ug/g at each station and was
236.02 and 42.29 ug/g for Laem Fa-pa. The highest concentration of
hydrocarbons at Laem Fa-pa was found during a small spill from a

tanker upstream in the Bangkok Harbor area, being 464.20 ug/g are fast
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disappeared five months after the spill ( 129.59 mg/g) The author
suggested that it could be attributed to biological, chemical and
physical breakdown processes which could take place at the same time.

Therefore, more detailed study on the degradation rate of petroleunm

and petroleum products i ical climate environment like

Thailand should be pur

Accumulatios arbons in sediment core

samples collected hao Phrava River mouth
have been studied s are parts of the Chao

Phraya estuary. N- sind, with concentrations

Pangkok Harbor and the Chao
Phraya River mouth sedime ,V_ A= areas PAHs concentrations

detected were 3.1-40.4 anaﬁy =10 ¢, respectively.

Petroleuisﬁ~~~~~'»~‘ h?é‘a viridis and Green
mussel collected lﬂron Ang hang Island and Sriracha were

studied using GC teghpic (Siravajapakul, 1989). Total aromatic

e SR EHY 5 4 o
PRI I

depth), ®ediments collected from the lower Tha Chin River in March and
August 1989, and Green mussel (Perna viridis) collected from the muout
of the Tha Chin River in August 1989 were performed by fluorescence

spectroscopy (UVF) and gas chromatography (GC) (Sunwanich, 1990). The
results of water sample analysis, by thﬁ UVF method, showed average

petroleum hydrocarbons were 2.53+0.95 ug/l chrysene equivalents in
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March and 1.6140.41 pg/1 in August 1989. Comparison of  the
concentrations in March and August showed to he statistically
different within the significant level of 0.01. The result of sediment

sample analyses using GC technic showed n-alkane ranging € -C .
15 32

Total aliphatics averaged 20.959+47.85 and 15.39+3.15 Fgfg dry weight

for March and August, resp The sediment samples contained

polyeyelie aromatic ranging 2-6 rings.
Concentrations of tg:l' DAk H%‘Fﬂf”ﬂwﬂ::?lﬂ.ﬁg pgfg in March and
2.03+0.486 Fgfg in-g

(C -C ) ranging
15 26

Biphenyl, 2,6-Dime Flucranthene, Pyrene

and Chrysene, wit} d®ions ranging 12,5-81.0

ng/g dry weight. e
JJaidind < 1 2F
Observation of Tar Balls Jﬁgﬁhﬁgkﬁﬁ

-
'

Most tar ;:f rgm discharged of oily

wastes and the remai!der : iallsf:-d deposited on the sea

bottom or carried afhere by waves @id currents. The observation of

e e B MBI SHEIHS..
QTR I TUHAYTIYAE b e

waters wRich includes the narrow strait of Humuz on the north coast of
Oman. More than half of all oil transported in the world passes
through this Strait. The quantity of beach tar ranged from 5 to 2,325
g/m with an average of 224 g/m. These values are among the highest

reported for any world area by UNEP (1981). A trend of increasing
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levels of oil residues close to the Strait of Hormuz was also
reported. Locally high levels were seen near offshore tanker loading
facilities. Data supported that tanker deballasting is a major source

of oil pollution on the Omani coast.

Robertson and Knap 1985 served stranded pelagic tar balls

v armuda Island in Sargasso Sea
AYE rees@f north-western Atlantic

‘t',‘\ : ; hone Bay and Surf Bay are

Ocean. The average deg

248 and 139 g/m, res J A anbwdecline in the amount of

pelagic tar stranddfied Wb ghveeon \\\\\ 0
Az #1\\\

observed. The conclugioy

(tanker spills and plfit e’ i” \\\
1 - :"1

1982-1983 were also
the number of accidents
g 1982 and improved oil

pollution control er  operation, i.e. and

have reduced the inputs of tar

ball forming hyd _-.__________...;

Coles and @mr e ¥ Cbserv ’ 2tl the abundance of beach
tars on Saudi Arabiaw’ Gulf beaches fpom May 1985 to October 1986. The

svuasoces ft g B WL T reorves vas 2.2

keg/m (2,320 g;"m} of beach in®Kuwait, whisle Bahrain, ®drmuda and Oman
were ﬂwraaﬂrnrim umﬂgnﬂ :lﬁ{EJG g/m). The
highest q‘values obtained were more related to recent oil spills than to
seasonal changes in prevailing oceanographic conditions. The reported
oil spills data were provided by the Saudi Arabian Meteorological and

Environmental Protection Administration.
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A study on the deposition of tar balls on the sandy beaches of

the eastern coast of the Gulf of Thailand (Lam Chabang, Sattahip and
Bang Phra beaches), Songkhla beach which located on the western coast
of the Gulf and the Andaman sea coast (Lam Phanwa and Karon beaches)

was carried out during December 1976 to December 1977 (Piyakarnchana,

et.al., 1978). Tar ballsich ”/ detected on almost all of the
\

s eastern coast of the Gulf,
d

Lam Chabang showed tHE Lighest amon el Lar balls and quite a wide

beaches and the seasom

range. The high vg

109.1 g/m. On Sat ‘ han gy, \\\\ Lam Chabang, two peak

of tar balls conce / 9‘\> lanuary (17.4 g/m) and May
i || ot %\ yere observed at Bang Phra
}

Wy p" -

beach throughout th a fivp ' petriog ~ e amount of tar balls on
Vil Rk

Songkhla beach was sugbrjsinely N rafging from 0.19-715 g/m. The

ected in April 1977 was

{35.6 2/m). Very sma

average amounts in .-lp Tl : and in February 1978 were

comparatively i than S8 On —wi » Amount of beach tar
\"F ) 2
deposited on Lam Ehal 0 6d.8 g/m and the highest

2 | Jt

value (63.8 g/m was observed m December 1977. on Karon beach,

located on ﬂnu E}f}xﬂmsw E}’]ﬁq indicated  that

amounts of fHdr balls were h1§her than that at Lam Phanwa beach. The

“““’Q"W’Tﬂ“@ﬂ’i B R TN

The amount of beach tar monitored along beaches in the Gulf
2
of Thailand in 1979 (Intrarapanich,1979), were 0.00-148.46 g/m
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The amounts of the tarballs on Songkla Beach were found to

range from 0.0 to 2.31 gfmz. with the mean of 0.25 gfnz (Sakarin and
Saknimit, 1979). The collections were made from October to December
1976 at high and mid-tide marks. No tar ball was found at the low

tide mark.

The distribution.t beaches along the Andaman Sea

coast of Thailand asaichol (1984). Heavy

deposition of tar ba?T% (i N seen on Kalim beach in

the south-west mofis _ \“\fch tar on Patong beach
(2-9 2/n in 19801083, A f §7-287 2/m in 1980-1981), Lanm
Pan Wa beach (7-8 lakarm beach (0-2 g/m in
1980-1981) were sition was recorded

during the south-wes bet§een June and July, 1979 on
Kuek Kuk and Kao Luk besa C

_g_ * -._fl

734, and 384 4/%; TESPECEIV SWUFT o April 1980 in the

g-nga Province, Karon beach of

Phuket Province ag

Ppevince to be 791, 244,

. i
north-east monsouiﬂ period, ‘Amount ;D-ll amount of tar was

recorded as less thafl Bag/m maximum@f which sand coated and aged tar

prednminatedau H ’J uﬂ VI ‘i w El/] ﬂ ‘j
PRI QIR H v

scatter 1after an oil contamination at about 200 neter along the
shoreline near the ship-breaking industry area after the scraping.
This factory is located in Ban Nong Faeb, Tambon Map Ta Phut, Amphoe

Meung, Changwat Rayong.
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Effects of Petroleum Hydrocarbons on Organisms (Bioassay)

Acute toxicity of crude oil on marine organisms was
studied in terms of 96-hr.median lethal concentration on several

crustaceans;0.86-4.9 mg/l for spiny lobster Homarus americanus larvae

and 0.8 mg/l for Pendulus, dar ijff'!'rhﬂrst et al.,1976), 3.2 mz/l1
for Lucifer foxoni (LéBwef al.

. ,19 £ _ﬂ.ﬂﬂ-ﬂ.? mg/l for juveniles
Penaeus merguiensis depsis i tei ature (Phettongkam,1979).

Difference \\ate between control fish

(white sea bass \\\ nd fish exposed to Water
Soluble Fraction™ (ygF E4] g ) crude oil were observed

(Showpreesha, 19867,

8 ed that 96-hour median
lethal concentratio : LCG: is .00 mg/l.Lack of normal

orientation and schooling “be also recorded.

Smith pd __Harsdreaves (1084} Fonnd/ that mysid shrimps
(Rt 4

exposed to 1.1-4mg/l *feqsed respiration rate.
1

However,when mysid s?rzmps were exposed to 0.088 mg/l naphthalene,

decrease inﬂ uﬂﬁ}%UrW‘jawgmy also found that

both exposureﬁlcauaed an abergations in dally activi cycle.

ammnimumwmaﬂ
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Table 1-1 Related researches on petroleum hydrocarbons in the marine
environment in various regions of the world.

Sample Study areas Petroleum Hydrocarbon References
concentrations

Seawater Nova Scotia and 208 uz/1 (0-3mm) Gordeon,et al.,
Bermuda 2N e 1974.
(North west.e
Atlantic @ ¥
Seawater Gulf of. McAuliff,1975.
(Spilled
Seawater Rhine R £ g g/ Helman and
‘ Humer,1980.
Seawater North Samra,Emara,
Arabian and Shunbo,
Kuwait 1986,
Saudi-Aralia
Karta
Bahrain
Seawater Andaman Sea {surface) Topgi,Noronha
ol Om ) and Fondekar,
4 1981.
(77 Y}
Seawater Tausdar-Es =] Readman, Preston

Sediment ﬂ Fug/1 ) and Mantours,1982.
Seawater Chesapealfe.Ba ag/l (alkanes) Hardy,et al.,
ﬂ‘IJEl’JVIEIWTWEf"Iﬂ‘i e
Seawater tern ﬂ 3-40.0 ugfl Ravid,et al.,
Hediterranenn 1975.
Seawata wmﬁaﬂ ‘jm u“ﬂq WEI’.] a H
Indian Ocean 5 neg/l
(tanker route)
Pacific Ocean 0-4 pg/l
(tanker route)
Seawater Southern Baltic 47.1-1744.0 ng/l Grzybowski,
Sea (surface) et.al.,1987.

40.0-219.2 ng/l (5m)
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{cont.)
Sample Study areas Petroleum Hydrocarbon References
concentrations
Suspended  Northwest of Macko, 1987,
sediment the Gulf of Hexico
in - 10 kms 1.91 pg/l
seawater - 20 kms d.46 ng/l
- 90 kms @ ug/l
Estuarine Marchand,
water 1588,
Seawater /1 Hamiton, 1989,
g/1
Sediment Wakeham,
core : 0lk sediment) 1576.
i Al i)\ 2
samples Washington Lfﬁé¥%"+hﬁw gfgsr‘.}
Eanmfﬁﬁ_ J'--_“‘
i =)
m 00 ug/g L
[deeper sed. )
Sedinent ﬂmmmmw g1N7 g
5 and Smith,
fhite House Cove 96 ug/g 1986,
a
QWARN IOl NN
Sediment] Coatzavoalcos 0.93-7.4 ug/g Farran,
River in (n-alkane) et al.,1987,
Mexico 22-3.20 ng/g
(aromatic HC.)
Seawater Gulf of Thailand 20.5-329 ng/l (wet season) Hungspreugs
23.4-428 ng/l (dry season) and
near oil refinery 233 ug/l Switachart,
Sediment Gulf of Thailand 2.9 _ug/4 wet wt. 1980.

3.7 ug/g wet wt,
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{cont. )

Sample Study areas Petroleum Hydrocarbon References
concentrations

Estuarine The Chao Phraya 0.19-0.43 ug/l (rainy season) Chatkittikunwong,

water River 0.514-0.799 ng/l (dry season) 1986,
The Bang Prakong 0.056-0.406 pg/l (rainy season)

River 0.318-0. ﬁfE ug/l (dry season)
The Tha=Chin jyng/l (rainy season)

River i2/1 (dry season)
Seawater The Upper Gulf p (rainy season)
of Thailand

Seawater Gulf of Thailand Sl LADril-May) Sompongchaivakul,

Mgyl 9. -Nov. ) Hungspreugs and
Sediment 2/g. Lim,1986.
. fapril-May)
R P
‘ \\\ ~Hay)
p.=Nov.)
2
Seawater 1 km of Petpiroon
Sediment ship-breaking Yoo-sook-swat,
factories at Sanguansin, 1986,
Ban Nong Faeb
Seawater East coast of on shore) Petpiroon,
the Gulf 1988.
Ban Nong FRE“f X
Cholburi - e
Trad !ﬂ 16 =an u
Chantaburi D 39? pgfl {mean}

s AU TRIPANY NG g

The LoRér Gulf 0.07- 6.60 g/

Sediment @W&Mﬂ ﬁ mﬂﬂwq w EI "] a E‘jattayakum ,1987

Estuarine Lam Fa-Pa 7.67,10.17 pg/l Wattayakorn, 1989,
water Takua Pa 1.55,2.22,3.?0.5.19‘ngf1
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{(cont.)
Sample Study areas Petroleum Hydrocarbon References
concentrations

Estuarine The Lower ﬂ.93-4.25Jugfl (Marech) Sunwanich and
Water and Tha-Chin 0.95-2.47 ug/1(August) Wattavakorn,
Sediment 20. 9080 § 2/g (Ali.,March) 1990.

3+ 39+3, 05 £ (Ali.,August)

'ij{ﬁf;‘i" yMarch)

wUdtl . 46 nE e L DAH , August )
Sediment Bangkok Harboy o alkane) Wirconphol,
core "HH:AHJ 1889,
sample The Chao Pha

‘M=alkane)
River mouth of B

] w:.
J

AULINENINEINS
ARIAATAUNNIINGIAY
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Table 1-2 Studies of petroleum hydrocarbons in various kinds of bivalves

in the world.

Samples

Hydrocarbon
conc. (ug/g)

Methodology References

Mytilus edulis

Perna viridis

Mvtilus edulis

Mytilus edulis

Mvtilus edulis

Mvtilus edulis

Southern
Baltic Sea

peninsula,

Bostulq arbor

ﬁlﬂﬂ’l NENINYANT

rth-east lchrgsene eqv. )

Law and
Andrulewicz,
1983.

Risebrough,
et al.,1983.

Hungspreug,
1984,

Shaw, et al.,
1986.

Mason, 1987.

Farrington,
et ﬂl- ,1983-

Nasci, et al.,
1989,

i B W ARS DA WANTVYRE,, . .,

1989.




28

Table 1-3 Related researches of beach tar observation in various regions.

Study areas Duration Amount of beach tar References
Eastern coast Dec 76-Dec T7 Pivakarnchana,
of the Gulf et al.,1978.
of Thailand

-Lam Chabang g/m (Apr.1977)
-Sattahip an,1977) and 35.5 (May1977)
-Bang Phra .

Songkhla Beach
Andaman Sea Coast

-Lam Phanwa

-Karon Beach

Sonkhla Beach Oct-De ‘ U<k 3116 2¢/n Sakarin and
Sakninit, 1979.

Gulf of Thailand Intrarapanich,
1981.

Rayong Province Nov 1986
(near the
ship-breaking site)

Petpiroon,et al.,
1986.

(7 Y
38 2/m Smith and Knap,

Burmuda
Bin 1978-1979 to 139 g/m i 1985.  1985.

- Surf Bay

- VWhale bon Bay

¢ decrease from 1108 g/m
Ve 3 ens e
Saudi Arabia - OctB greater than 10 kg/m Coles and
=

¢ g Nizmigunay,

Qiqja ﬂﬂﬁﬁ] I ﬂ |jﬂjg qulja Elaa.
9
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