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Abstract: The levels of trace metals in surface water from the intertidal zone of ship breaking (Fouzdarhat, 
Madambibirhat and Kumira) and Halishahar (controlled zone) area, Chittagong were analyzed seasonally. The 
maximum concentration of Fe was found at Kumira varying from 65.710 to 67.900 µg ml-1 while the minimum 
was observed in Station-4 (0.119 to 0.122 µg ml-1). In case of Cu concentration, Fouzdarhat indicated the 
highest value ranging between 0.037 and 0.041 µg. ml-1. The lowest concentration of Cu was found in 
Halishahar (0.018 µg. ml-1) during pre-monsoon period. The level of Zn concentrations found in Fouzdarhat was 
twice the value observed in Halishahar. Cd concentrations were higher in Madambibirhat and Kumira in 
comparison with those at Halishahar. The concentration of different trace metals measured was found to be 
higher than the certified limit indicating deleterious effect on aquatic biota. However, concentrations of Pb were 
within the certified limit. The concentrations of trace metals in Halishahar (Controlled zone) were lower 
compared with those at ship breaking area. Besides, there were minimal seasonal fluctuations of trace elements 
observed in the studied four Stations. As per analysis and subsequent determinations the ship breaking area has 
been indicated as polluted zone. 
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Introduction 
 

In natural aquatic systems, metal occurs in low concentration. However, the occurrence of metal 
contaminants in excess of natural loads has become a problem of increasing concern. This situation 
has arisen as a result of the rapid growth of population, increased urbanization, expansion of 
industrial activities, exploitation of natural resources, extension of irrigation and lack of 
environmental regulations. The problems associated with trace metal contamination were first 
highlighted in Sweden and Japan (Kurland et al., 1960; Nitta, 1972; Goldberg, 1976). Potential 
toxic trace elements in seawaters are introduced to the marine environment by natural sources and 
as byproducts of various human activities. 
 
In the offshore of the Bay of Bengal, Chittagong, the business of dismantling old, damaged and 
abandoned sea going ship, cargo and oil tanker has been practiced since 1980 (Islam and Hossain, 
1986). The ship breaking industry covering 14km coastal area from Fouzdarhat to Kumira, 
Chittagong is now considered a booming industry. It is causing worries to the environmentalists as 
many pollutants such as oil and oil residue, lubricants and assorted junks and metals are thrown 
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into the water, contributing to pollution. Metal contamination of the aquatic environment thus leads 
to deleterious effect from localized input, which may be acutely or chronically toxic to aquatic life 
within the affected area. Most published data on the effects of metals on aquatic organisms 
however provides the report of adverse effects at concentrations higher than acceptable limit 
(GESAMP, 1985, 1988). 
 
Scanty information is available on the marine pollution of coastal area of the Bay of Bengal. The 
aim of the present investigation was to evaluate the concentration of trace metals (Fe, Cu, Zn, Cd 
and Pb) in the ship breaking area, Chittagong and to evaluate the environmental condition and level 
of pollution in that area. 
 
 
Materials and Methods 
 

About 14 km area along the ship breaking zone from Fouzdarhat to Kumira was divided into three 
Stations namely Fouzdarhat (Station-1), Madambibirhat (Station-2) and Kumira (Station-3). 
Another Station outside the ship breaking area near Halishahar Sea Coast was treated as Station-4 
(Controlled Zone). Surface water samples from the intertidal zone were collected seasonally from 
the four Stations in pre-washed (20 ml HNO3 and 0.5 ml H2O2) and pre-dried (650C overnight) 
bottles (1 litre). To avoid bacterial degradation, the collected samples were mixed with 
concentrated HNO3 and preserved in refrigerator (40C) until analyzed. Samples were then brought 
to Chemistry Division, Atomic Energy Centre, Dhaka for spectrophotometic measurement of trace 
metals. 
 
Water samples were then digested with nitric acid in a water bath at 55oC . Blank digestions were 
also performed with the result of a quantity for possible contamination. Prior to analysis of the 
digested samples of different trace metals, several dulutions were made. The digested samples were 
analsyzed using Air Acetylene Flame with combination as well as single element Hollow Cathode 
Lamp and Atomic Absorption Spectrophotometer (Perkin Elmer560). The calculations were made 
with the help of calibration curve using standard solution of the elements (Fe, Cu, Zn, Cd and Pb) 
with known concentration. 
 
 
Results and Discussion 
 

Among the four Stations in the studied areas, highest concentrations of Fe were observed in Station 
–3. In this Station, there was not much variation in the concentration of Fe during different seasons 
which varied from 65.710 to 67.900 µg ml-1 (Fig. 1). The higher concentration of Fe in this area 
was attributed to various types of refuse and disposable materials from the scrap ships. Ouseph 
(1992) observed highest concentration of Fe (0.001 µg ml-1) in the Cochin estuary. However in the 
present investigation, the lowest concentration (0.119 µg ml-1) of Fe in Station 3 was higher than 
the findings of Ouseph (1992). Results observed by Islam and Hossain (1986) were in agreement 
with the present investigation. The lowest concentration of Fe was observed in Station varying 
from 0.119 to 0.122 µg ml-1 in different seasons. Lower values of Fe were due to no ship breaking 
activity in the controlled zone (Station- 4). The certified value of Fe for coastal water is 0.4 µg. ml-

1 (Martin and Whitfield, 1983). However, the present finding exceeded the certified value 
indicating harmful effect for the aquatic environment and the biota as well.  
 
The maximum concentration of Cu was recorded as 0.141 at Station 3 and the lowest was 0.018 µg 
ml-1 at Station– 4 (Fig. 2). It is also observed that the concentration of Cu in Station- 1 and Station- 
2 were higher when compared with the connection at Station 4 (controlled zone). These higher 
concentrations were attributed to the ship breaking activities practiced along the sea beach (Station 
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1-3). Concentration of Cu at different Stations did not vary much during different seasons. These 
results did not correlate with the findings of Ouseph (1992) who observed higher fluctuations in Cu 
concentration during different seasons. The certified value of Cu for the coastal water in 
Bangladesh is 0.3 µg. ml-1 (EQS, 1991) while the certified value recorded by Martin and Whitfield 
(1983) is l ng ml-1. The present findings exceeded the certified value of Martin and Whitfield 
(1983) but was found to be lower than EQS (1991) certified value. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Concentration (µg ml-1) of Fe at different Stations.  Fig. 2. Concentration (µg ml-1) of Cu at different Stations. 
 
The highest concentration of Zn was observed as 0.164 µg ml-1 during pre-monsoon and the lowest 
was 0.016 µg ml-1 in monsoon at Station-3 (Ship breakding Zone) and Station-4 (controlled zone ) 
respectively (Fig. 3). In general, the concentration of Zn was always higher in the ship breaking 
area (Station 1-3) in comparison with that at controlled zone (Station-4). This higher concentration 
of Zn was due to ship breaking activities. Seasonal variation of Zn for the coastal water is 2.5 µg 
ml-1 (Martin and Whitfied, 1983) and 25.7 µg ml-1 (Quevauviller et al., 1992) respectively. 
However the highest concentration of Zo in the present investigation was found to be very low 
(0.104 µg ml-1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Concentration (µg ml-1) of Zn at different Stations.  Fig. 4. Concentration (µg ml-1) of Cd at different Stations. 
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Fig. 5. Concentration (µg ml-1) of Pb at different Stations. 
 
It was observed that at Station 1, the concentration of Cd was found to be maximum (0.019 µg ml-

1) during post-monsoon period. While, the concentration of Cd was found to be minimum at Station 
4 (controlled zone ) during the monsoon period (Fig. 4). The concentrations of Cd in different 
seasons were minimum and the results did not coincide with the findings of Ouseph (1992). The 
certified value of Cd for the coastal water in Bangladesh is 0.3 (EQS, 1991) while according to 
Preston (1973), the certified value is 0.2-0.4 ng ml-1. In the present investigation, the concentration 
of Cd was lower than the EQS value in all the Stations but higher than the value of Preston (1973). 
 
The concentration of Pb was always higher in the ship breaking area (Station 1-3) compared with 
that at Station-4 (controlled zone) as shown in Fig. 5. The higher concentrations were due to the 
discharge of various types of refuse materials from the scrap ships. There was little seasonal 
variation in Pb concentration, which correlated with the findings of Ouseph (1992). The certified 
value of Pb for coastal water was 0.2 µg ml-1 (EQS, 1991) and 0.03 ng ml-1 (Martin and Whitfield, 
1993) respectively. The concentrations of Pb found in the present investigation were lower than 
both the certified values. It may therefore be assumed that the Pb concentrations in the studied area 
were not harmful for the aquatic biota. 
 
 
Conclusion 
 

It may be concluded that the trace metal concentrations of surfacial water were always higher in 
the ship braking area in comparison with those at controlled zone and sometimes exceeded the 
different certified values. It is therefore apprehended that ship breaking operation contaminates the 
water of the intertidal zone by its unregulated fast expansion and through the discharge of metal 
rust (Particularly Fe), refuse materials etc coming from the scrap ships. 
References 
 

EQS, 1991. Environmental Quality Standards (EQS) for Bangladesh. Department of Environment, Government 
of the Peoples Republic of Bangladesh, Dhaka, 43 pp. 

Goldberg, E.D., 1976. The health of the oceans. UNESCO, Paris, 172 pp. 



M.Y. Mehedi, D. Kamal, K. Azam,Y.S.A.Khan. Trace metal in ....along the ship breaking area, Chittagong, Bangladesh. 

 293

GESAMP (Joint Group of Experts of the Scientific Aspects of Marine Pollution), 1985. Review of A Potentially 
Harmful Substances-Cadmium, Lead, and Tin. IMO/FAO/UNESCO/WMO/WHO/IAEA/UN/UNEP 
Reports and Studies No. 22, 116 pp. and UNEP Regional Seas Reports and Studies No. 56, 85 pp. 

GESAMP (Joint Group of Experts of the Scientific Aspects of Marine Pollution), 1988. Review of Potentially 
harmful Substance Arsenic, Mercury and Selenium. IMO/ FAO/ UNESCO/ WMO/ WHO/ IAEA/ 
UN/ UNEP Reports and Studies No. 28, 172 pp. and UNEP Regional Seas Reports and Studies No. 
92, 172 pp. 

Islam, K.L. and Hossain, M.M, 1986. Effects of ship scrapping activities on the soil and sea environment in the 
coastal area of Chittagong, Bangladesh. Maine Polution Buletin, 17(10): 462-463 

Kurland, L.T., Faro, S.W. and Siedler, H., 1960. Minamata disease: The outbreak of a neurological disorder in 
Minamata, Japan, and its relation to ingestion of seafood containing mercury compounds. World 
Neurology, 1: 370-95 

Mattin, J.M. and Whitfield, W., 1983. The significance of river input of chemical elements to the ocean. In: C.S. 
Wong (eds.), Trace Metals in Seawater. Plenum Press, New York, pp. 265-96. 

Nitta, T., 1972. Marine pollution in Japan. In: M. Ruivo (ed.), Marine Pollution and Sealife. Fishing News 
Books, West Byfleet, Survey, pp. 77-61. 

Ouseph, P.P., 1992. Dissolved and particulate trace metals in the Cochin estuary. Maine Polution Bulletin, 24 
(4): 168-192. 

Prston, A.D., 1973. Heavy metals in British waters. Nature, 242: 95-7. 

Quevauviller, P.M., Kramer, K.J., Vander, E.M K.V. and Griepink, B., 1992. Improvements in the 
determination of trace elements in sea water leading to the certification of Cd, Cu, Mo, Ni, Pb and 
Zn (CRM 403). Maine Polution Bulletin, 24(4): 167. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




