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Abstract
Sundarbans is the largest tidal mangrove forest on the Bay of Bengal. An incident of oil spillage had occurred
about two years ago in Shela River, Sundarbans, Khulna District, Bangladesh due to the collision between oil
tanker and cargo vessel. An amount of 350,000 litres of oil was spilled over 350 km2 area which was a protected
mangrove area and reserved for Irrawaddy and Ganges dolphins. It was a great potential threat to trees, plankton
and vast populations of small fish and dolphins, wildlife in the massive. Wildlife near the river was really
threatened by breathing problem of the animals due to toxic smell of the oil. The residential area surrounding the
affected area was at a great health risk. Local oil collectors whose face or hair was in contact with furnace oil
mixed water suffered from various health risks and skin diseases. The leakage was known as an ecological
catastrophe for the delta of Sundarbans mangrove region. Environmentalists admonished that the oil spill would
harm the well-being of the aquatic organisms in the area. In our study we are going to show harmful impact on
Sundarbans and its wildlife due to this oil spillage.
Keywords: Sundarbans; Oil Spill; Ecological Catastrophe; Potential Threat.

1 Introduction
An oil tanker accident occurred on Sundarbans of Bangladesh on December 9, 2014 leaked approximately
358,000 litres of heavy fuel oil into the river and mangrove ecosystem. Some important factors like banning oil
tanker traffic into the river and timely tidal variation quenched the penetration of oil into the mangrove
ecosystem. Otherwise it would have a fatal impact as it occurred in a wildlife sanctuary, world Heritage Site and
Ramsar site reserved for its unique biodiversity. It was found very challenging to implement recovery efforts and
show proper response due to the lacking of a formal oil spill contingency plan. An approximate collection of
68,200 litres of oil mitigated the impact which was totally impossible without the help of nearby communities
and Department of Forest. But unfortunately the local community responders had to deal with some health issues
such as difficulties in breathing, headaches and vomiting due to the lack of training, appropriate equipment and
experience. While on water and shoreline clean-up operations were done, the removal of oiled debris, the
management of response generated waste, and the assessment of a final disposal option was badly in need of
continuation. The removal of all oiled debris in a safe and environmentally appropriate manner was urgently
required by some missions. Furthermore assessment should be carried on ahead to observe the effect of the
residual oil in the aquatic environment and its impacts on fisheries and livelihoods in the long run. This accident
posed an initial threat to the forest floor but eventually there is no visible threatening impact has seen yet.
Without a close inspection it is really very hard to find any sign of the accident now-a-days. It was assessed that
the impact on livelihoods was intensive during the first two weeks with some community members losing
income and others benefiting economically from the oil recovery scheme with respect to human and
socioeconomic impacts. This appearance of a major oil spill within a wildlife sanctuary be seen as a “serious
wake-up call” about the real possibility of a future more devastating disaster. This incident also provided
knowledge which was essential to strengthen national oil spill preparation and response capacity. Though with
the help of some important factors the threats were mitigated in most of the ways, the shipping of oil through a
valued and biodiverse ecosystem showed us how threating it could be towards both the environment and the
communities that was dependent on it for their livelihoods. Appropriate safeguards and mitigation measures are
required to be put in place for all significant marine routes with immediate attention recommended to safeguard
the Shela channel from the risk of another vessel collision and potential oil spill if it was reopened to vessel
traffic. Awareness in national oil spill preparation and response is required with improved vessel traffic
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management. Eventually this incident of oil spill taught us to monitor aquatic, mangrove and wildlife of
Sundarbans and to be integrated into the existing integrated resources management plans of the Sundarbans
(Joint United Nations/Government of Bangladesh Mission, 2015).
2 Methodology
2.1 Oil Spillage Accident Site
Shela river is located within the Sundarbans mangrove region in Bangladesh where a collision between an oil
tanker and cargo vessel took place. As a consequence of this collision, the tanker filled with heavy fuel partly
sank into the water of the river. There was a breach into the hull was created and caused oil to spill into the river
and adjacent side channels and creeks. Next afternoon the oil had scattered at least 20 km upstream to Mongla
and at least 20 km downstream to Horintana. More than 500 km2 areas out of the total study area (more than
1200 km2) had been contaminated seriously by the oil spills (Chowdhury, 2014).

Figure 1. Oil spill accident site in Sundarbans by Sayedur R. Chowdhury.
Visual observation was made from a speedboat to remark the distribution of oil along the Shela and Pashur rivers
and tributary shorelines. The remarks were made on the basis of oil as No/Trace, Low, Medium and High,
according to the scale shoreline oiling which are presented below-
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Figure 2. No oil observed along the shore but limited trace oiling cannot be fully excluded.

Figure 3. Low level of oil pollution observed from sporadic traces on the shore to a continuous thin layer of oil
on the vegetation (< 30 cm).

Figure 4. Medium level of contamination observed and no visible oil on the shoreline sediments but a visible line
(< 30 cm) on the vegetation and on human constructions.

Figure 5. High level of contamination observed; oil on the shoreline and on the vegetation (> 30 cm)
coverage.
An assessment was done over 80 km of shoreline and approximately 8 km (or 10%) was found to have high level
of oiling at the rudimentary stage. The shoreline assessment were summarized in the figures above. The field
assessment showed us that the two sides of the Shela River were polluted in different ways. The main river was
excess oiled than the river’s tributaries. The spilled oil was stuck to vegetation and especially to the leaves and
trunks of the palm Nypa fruticans. A thin glistening layer of oil on the surface of water coming from oiled trees
was observed, especially in the afternoons when the air temperature rose and the oil became less viscous. There
was a reduction in the oiling of shorelines two weeks after the accident. No significant remobilization of the fuel
oil was observed (Joint United Nations/Government of Bangladesh Mission, 2015).
3 Results and Discussions
Furnace oil can be defined as a dark, viscous residual fuel oil with high viscosity similar to that of a heavy fuel
oil. Its physical and chemical properties will change due to evaporation, emulsification, dissolution, photooxidation and biodegradation processes after its release. Furnace oil seems less severe to the environment and
people compared to the lighter oil as it contains a less amount of single ring aromatics (such as benzene) and
smaller polycyclic aromatic hydrocarbons (PAHs). After the incident an oil sample was analyzed in the United
States represented the oil to be consistent with a heavy fuel oil composed of a distillate and fuel residue
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contained a broad spectrum of saurates and aromatics and richness in sulphur-compounds (Joint United
Nations/Government of Bangladesh Mission, 2015).
3.1 Environmental Impact
Water samples were examined and analyzed to determine presence of hydrocarbons within the water column. In
scientific literature phytoplankton is not recommended as a monitoring parameter to determine the impact of oil
spillage on aquatic environment. Because of the nature of phytoplankton’s to be highly sensitive to light soluble
oil fractions the effects are not easily measurable in-situ and its fast turnover. Additionally effective recruitment
from adjacent waters and a very high natural fluctuation both in space and time phytoplankton is not treated as a
monitoring parameter. An assessment over the impact of the oil spill on fisheries was made on the basis of the
interviews with the local fishermen and the collection of fish specimens. A case of absence of fish and crab was
seen in Chandpai, Joymoni Ghol and Andermanik river areas at least for the first few days following the oil spill.
On the other hand in Tambul Bunia, Alkir Char and Harintana a little reduction of catch was seen only. There
was no trace of oil was found on the surface and inside the fish, shrimp and crab was observed to be smelled
normal (Joint United Nations/Government of Bangladesh Mission, 2015).
Amongst all the ecosystems in the world mangrove is considered to be the most productive systems of all.
Mangrove habitat along the main channel of the Shela River and its side creeks were surveyed to determine the
impact of oil spillage. An assessment was done over the nine creeks and four forest floor sites to check out the
oiling condition, mangrove health and potential clean-up actions. Eight of the nine creeks surveyed were
containing either trace or low amounts of surface oiling on mangroves such as leaves, trunks, prop roots,
pneumatophores and soil substrates. The vegetation in the ninth creek as Bais creek was observed to be
moderately oiled. There was no trace of oiling to be found on the shoreline soil substrate of any of the creek.

Figure 6. Oiled nipa along the Shela river system by G. Shigenaka.
Three forest floors were examined to determine if oil or oiled debris had been pushed over the banks and into the
forest floor. Though these floors were situated very closely to the moderately or heavily oiled shorelines, there
were no sign of oiling there. It was certainly proved that contamination of these portions of the mangrove habitat
was very little (Joint United Nations/Government of Bangladesh Mission, 2015).
Despite of having a visible short term environmental impact there is still some chances of emerging long term
effects. Half a year ago a different sort of algal growth was found on the roots and stems of trees previously
marked with oil. This type of algae had never found in this mangrove system before. This type of presence is the
direct indication towards the long term effect (After Oil Spill, Unique Mangrove Forest Faces More Threats,
n.d.).
A survey was done on 82 wild life sightings including 108 animals. Amongst these animals one greater egret,
one intermediate egret and one crested serpent eagle were observed to be covered 2-25% of the body with oil.
One intermediate egret and one bubul sp. had traced to be oiling. From the survey the egret species observed to
be the most commonly oiled species contained 15% of the total birds having some oiling noted on the feathers.
The result can be summarized from the figure below-
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Figure 7. Summary of wildlife observations.
A compilation of reports with confirmatory photo documentation from on-scene personnel had confirmed oiling
in one smooth-coated otter which was found dead. One additional intermediate egret, one estuarine crocodile and
one water monitor were photographed to be alive with an uncertain fate. Visible oil in the oral cavity and lesions
suggestive of oil intoxication such as lung consolidation and liver pathology was found in the dead otter by full
post-mortem examination. An available photograph of an Irrawaddy Dolphin found dead by the media was
searched for conducting a full post-mortem examination but the dead body could not be located. That picture
could not bring any evidence of external oiling. A number of twenty seven oiled animals including five frogs,
two monitor lizards, two crocodiles, seventeen egrets and one otter from the different fifteen locations near spill
sites were under observation in the approximately two weeks following the spill (Chowdhury, 2014).
3.2 Health Impact
Fish can be a significant source of oil contamination as it efficiently metabolizes hydrocarbons. Local affected
communities were stressed due to fear of environmental contamination associated with oil spills and the fear of
effects to their potential livelihoods. Amongst 159 respondents a number of 115 respondents were involved in
collecting oil or oil debris who were facing health difficulties. This health impact showed up due to oil collection
not during the acute oil spill. Most of the local volunteers who worked without the proper equipment faced
difficulty in breathing, eyes burning, headaches, vomiting and itching. About half of the volunteers with
symptoms reported them as mild and the remaining half as strong. Although itching reported as ongoing for a
week or slightly more, volunteers reported symptoms being temporary and having ceased after oil collection was
stopped. There was no report on the case of admission either at the village community clinic at Katakhali or at
distance health service structures (Joint United Nations/Government of Bangladesh Mission, 2015).
3.3 Recommendations Addressing the Risk of Oil Spill Accident
These recommendations will also help us to confront the risk of any other oil spill occurrence in future The inland vessel management regime should be strengthen to implement and enforce measures to
manage marine traffic in the approved navigation channels of the Sundarbans. The management of
vessel traffic through the Sundarbans need to be addressed to help mitigate the risk of future pollution.
The environmental, economic and social implications of various shipping routes with the objective
should be studied to find an alternative route to the Shela river that minimizes environmental risk to the
Sundarbans.
 All efforts should be accelerated to safely dispose of all solid oiled waste of oiled vegetation and other
debris remains in temporary storage structures close to the communities. Otherwise these would begin
to decompose, pose a health hazard to local communities and remain a source of potential re-oiling of
the area if the storage fails. Moderately to heavily oiled nipa leaves should be safely removed and
disposed of appropriately. A comprehensive management plan for the solid oiled wastes should be
sketched by other appropriate agencies, authorities and stakeholders to avoid recontamination of the
wastes.
 Oil spill surveillance should be continued with the support of Department of Forest, and tourism
personnel to avoid limited time to assess the scale and extent of oil spread through the area. For
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reporting observations of oil and other marine pollution an oil spill reporting system should be set up as
a mechanism for all relevant parties within the Sundarbans.
Oil spill, mangrove and wildlife surveillance with the support of Department of Forest, and tourism
personnel, and through planned and existing programs should be continued as impacts on mangrove
trees and other flora and fauna may be delayed. A re-survey of affected mangrove areas should be
conducted at different times over the next few years, and particularly pre- and post-monsoon season to
report mortalities of key wildlife species in the area of heavy/ moderate oiling.
Community responders should be supported with health checkups by providing community health
monitoring program as the local villagers collecting and extracting the spilled oil may do so without
protective equipment face the health problem. An intensive health study is recommended to be
conducted as early as possible for oil collectors and affected communities to idenitfy any health effects
attributable to the oil spill. Based on the findings, a long-term health monitoring program should be
organized.
Avenues for compensation should be explored and promoted suitable alternative livelihoods for
Sundarbans resource-dependent communities within Sundarbans who rely heavily on the exploitation of
natural resources within an area of worldwide environmental importance. Concrete livelihood options
should be promoted for the affected fisherfolk who will lose their nets and/or whose catch will be
significantly reduced.
Foundation of a long-term environmental monitoring plan should be laid to provide useful data for the
impact assessment and monitoring efforts in the event of future pollution incidents to avoid obstacle to
assessing the impacts of the oil spill incident due to the lack of useful reference data. Exisiting and
planned environmental monitoring programmes within the Sundarbans should be implemented for
suitability for modification to ensure relevant data on water quality, pollutants within the environment
and flora and fauna are collected.
Oil pollution response regulations should be adopted in accordance with international best practices.
The draft national oil contingency plan should be enacted and adopted to raise the current level of
contingency planning and preparedness for oil spills and similar pollution incidents is very low in
Bangladesh (Joint United Nations/Government of Bangladesh Mission, 2015).

4 Conclusions
Oil spill accident in the Shela River was a remarkable incident accident in a wildlife sanctuary and World
Heritage and Ramsar site treasured for its unique biodiversity. Approximately 68,200 litres of oil was purchased.
On-site observations, satellite and aerial imagery as well as bottom surveys showed that most of the oil released
had either been washed out along the Shela and Pashur rivers or contained by shoreline vegetation. The spill
showed no decline in fish and invertebrate species but about half of the local communities reported a decline in
catch. Human and socio-economic impacts were considered severe during the first two weeks due to the local
community members objection from fishing and collecting forest resources. The oil spill was a serious “wake
up” call as it happened within a wildlife sanctuary. A serious harm could have been happened if there would not
be a number of factor which reduced the impact. The shipping of oil through a valued and biodiverse
environment poses a substantial risk to both the environment and the communities that depend on it for their
livelihoods. Appropriate safeguards and mitigation measures should be settled to prevent and prepare for oil
spills in the Sundarbans and throughout Bangladesh for all significant marine routes. Long term monitoring is
still required concerning any longer-term or chronic effects to this critical habitat and that appropriate mitigation
should be developed as needed.
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