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STUDY OF OIL AND GREASE AND TOTAL
PETROLEUM HYDROCARBONS IN BRUNEI

BAY BORNEO ISLAND, MALAYSTA

\ . \eeYun Pang,  Hock  SengThn,  Suha imi  Sura tman & Norhayat i  Mohd Tah i r

INTRODUCTION

"'cl grease (O&C) and total petroleum hydrocarbons (TPH) have been recognized
'.  ,  r lajor pol lutants that could degrade the marine water qual i ty. The term O&C is

. '-  .  r  ' r  '  describe solvent extractable organic matter from a sample matrix such as water
' , '  - . 'c l inrent (APHA, 1995). Composit ion of O&C varies with the solvent used in the

: : ion procedure. O&C extracted using polar solvents such as dichloromethane
'  '^ r . r r i ly  composed of  b io logica l  l ip ids and minera l  o i l  hydrocarbons.  Minera l

-.  i rocarbons are made up of diverse group of mixtures of hydrocarbons derived

from crude oi l  and i ts dist i l lat ion products (UNEB 1992).

r inid development in industr ial izat ion has increased the demand for the
'. ' ' '  r . :rnr f€l?ted products. Transport of crude oi l  and i ts industr ial derivatives by

l ' :  . - t 'o f  fue l  and lubr icants in  mar i t ime act iv i t ies and land based o i ly  d ischarges
' . . '  -  : \ 'en known to cause o i l  po l lu t ion in  the mar ine envi ronment ,  where tanker  o i l

r  -  :nd i l legal  d ischarges have caught  wor ldwide publ ic  at tent ion.  Oi l  po l lu t ion

: rect ly or indirect ly cause impacts on the marine ecosystem such as coastal

r" ' '  ,"d. mangroves and also human health, as the pol lutant enters the food chain

' -- '  t 'cosystems. In Malaysia, O&C is being monitored by the Department of

"  ' rnrent  (DOE) in  the i r  mar ine water  qual i ty  moni tor ing program s ince 1976
'" 'r  ,^ I  Tahir et a|. ,1999). This parameter is now l isted as one of the seven parameters
---r ' ' - :ded in the Malaysian marine water qual i ty index (DOE, 2013).

r ' . inei Bay is located to the north of the Malaysian Federal Terr i tory of Labuan,

i  -F' ' rortheast, east and south of the East Malaysia of Sabah and Sarawak, and the

r  , - - ^ . r , t s t  by  Brune i  Darussa lam,  a t  coord ina te  o f  4 "45 ' -5 "02 'N ,  114 '58 ' -115"10 'E .

i ,  --- '  bay is an area covering many ecosystem such as estuaries, mangro\/e

,.  - ' r)s, wetlands, and mudflats, which offer a vast array of biological diversitv

, ' , '  : . 'odUctive ecosystems. Brunei Bay forms part of regional hydrological svstems



.rn(l \\.1ter resources, a natural barrier against strong tides, provides carbon storage

.rnd \and erosion protection, and is a\so a breeding gound and habitat {or wi\d\iie

Cons ider ing  the  eco log ica l  impor tance o f  Brune i  Bay ,  surpr is ing ly  l i t t le  researc i '

has been conducted in th is area. Mohamed et  a l .  (1990) have conducted a watt ' .

qual i ty monitor ing study to determine the impact of  pulp and paper mi l l  operat io"

to Brunei  Bay. These researchers used convent ional  water qual i ty parameters such . , .

d isso lved oxygen,  suspended so l ids ,  and b iochemica l  oxygen demand as  ind ica t r , - .

to compare the water qual i ty of  the Bay before and af ter  the mi l l  operat ion.  Tht,-

resul ts showed that the mi l l  operat ion appeared not to cause marked changes : . '

the bay water qual i ty dur ing the f i rst  16 months of  operat ion.  Waheed et  a l .  (ZOtt-

conducted a study to determine the abundance and species composi t ion of  var ioL, .

marine f lora and fauna in the Brunei  Bay. In their  study, several  physico-chemic. :

parameters such as sal in i ty,  d issolved oxygen, ni t rate,  phosphate and O&C were als,

monitored.

The present study was in i t iated to assess the O&C and TPH in the coastal  arr , :

open searvater of  the Brunei  Bay. The data generated would serves as basel i r r ,

informat ion on the extent of  contaminat ion for  management purpose to mit igate th,

detr imental  inputs of  O&C and TPH to the study area.

MATERIALS AND METHODS

The sampl ing areas were div ided into two major segments.  The f i rst  segment of  t l . .
sampl ing area l ies alongside of  the Brunei  Bay coast l ine between 0-5 km fronr th,
coast and was conducted at  approximately 4 t ime intervals dur ing May 2013, Ju .
2013,  October  2013,  and January  2014 (s ta t ion  B1-  813 in  F igure  1) .  The seco. ( :
segment of  the study was conducted in July 2013 and January 2014 focusing in tht ,
open sea of  the Brunei  Bay within 5-25 km off  the coast l ine of  Sabah and Sara*a^
cover ing an area of  approximately 500 km2 (stat ions 41- A9 and T1 -T34 in Figurt .
1 ) .  The de ta i l s  about  the  sampl ing  are  g iven in  Tab le  1  .

Surface water samples were col lected using 2.5 L pre-cleaned amber glas.
bott les wi th polytetraf luoroethylene (PTFE) l ined screw cap. Dupl icate samples wer( .
col lected for repl icate analyses. The exper imental  procedure of  the analysis n,as
based on the APHA method 55208 (APHA, 1995).  Br ief ly,  1 L seawater was extractecj
there  t imes w i th  d ich lo romethane ( to ta l  vo lume 100 mL)  us ing  l iqu id - l iqu id  par t i t ion
method immediately wi th in 4 hours of  sampl ing.  The extracts were then combinecJ


