


SURVEY REPORT ON TRANSBOUNDARY MARINE LITTER

ON THE WESTERN PROVINCE OF SRI LANKA

The Pearl Protectors

Shalanka Ranjula
Bimali Keerthisinghe
Samudra de Silva

Muditha Katuwawala



Acknowledgement

We wish to thank the Federation of Environmental Organizations (FEO)
Sri Lanka, for supporting this initiative through funding. We extend our
gratitude to the Citizen Scientists and the coastal communities, for their
contribution and cooperation to this research. We acknowledge the

input of our Research Assistants: Dimashi Sathsara, Dineshi Gunawardana,
Hashani Senavirathna, Isuru Kularathna, Lochana Amandi, Rashmi
Bandara, Shalini De Silva, Suyama Sanjunee, Vishadi Wijenayaka, and

the support received from Sivapriyan Kankishkar when writing this report.

A
(X
)%
A

FEDERATION OF
ENVIRONMENTAL
l]lli ANIZATIONS

LANKA

SR

© 2023 The Pearl Protectors

All rights reserved. This publication shall not be reproduced in whole or in part and in any
format without the consent of the copyright holders. To gain permission, contact

wave@pearlprotectors.org

This document should be cited as: Ranjula, M. A. S., Keerthisinghe, B., De Silva, S.,
Katuwawala Don M., (2023). Survey Report on Transboundary Marine litter on the Western

Province of Sri Lanka. The Pearl Protectors, Colombo



Executive summary

Transboundary Marine Litter hereafter referred to as (TBML) is a growing environmental
concern with significant impacts on marine wildlife, ecosystems, and economy. In order to
mitigate these impacts, it is essential to understand the various forms in which TBML occurs.
This study was conducted to address the knowledge gap regarding TBML in the Indian
Ocean region, and to establish a baseline for comprehending the accumulation of TBML
along Sri Lanka's Western Province over time. The research considered that foreign marine
debris discovered that cannot be purchased locally is TBML. The findings of this study will
contribute to the development of effective strategies for addressing TBML in the Indian

Ocean region.

What is compelling about TBML is that, how the behavior of consumers of one country
would affect the environment and citizens of another country, as a result of poor
management of waste. TBML can travel from areas of high abundant pollution to areas of
less pollution making any ecologically sensitive areas vulnerable. TBML can entangle,
suffocate and otherwise harm marine animals, settle underwater and degrade the quality of
marine habitats, and often act as a carrier for invasive species. TBML of peculiar
characteristics than those of local litter can impose additional risks on environment and
human health. It can be challenging to collect and remove marine litter due to its
widespread distribution, inaccessibility to some marine environments, its presence in large
quantities and physical & chemical weathering over time. It can equally be challenging to
trace back to the source of TMBL, making it hard to understand the cause of litter and to

take targeted measures to lessen its impact.

It is clear that TBML is a complex and far-reaching problem that requires a multifaceted
approach to mitigate its impacts. Further research is needed to better understand the
different forms and origin of TBML and, to develop strategies for reducing the amounts of
litter entering the ocean, as well as improving the removal and recycling of existing litter. It
is a timely need to actively address the issue of TBML and protect our oceans, marine life,

and ecosystems for future, and for all.
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1 Introduction

Marine litter has rapidly evolved into a global concern over the past decade, receiving
comparable media attention and public salience to other mega-crises such as climate
change (Borrelle et al., 2017; Dauvergne, 2018; Gabrys, Hawkins, & Michael, 2013). Marine
litter can be identified as any persistent manufactured or processed solid waste that ends
up in the marine environment, either intentionally or unintentionally (Duhec et al., 2015).
Although floating debris such as messages in bottles and tropical seeds have captured
people's imagination for centuries (Muir 1937: Bergmann et al., 2015), this review focuses
on the past 50 years, as the environmental impacts of marine litter are closely tied to the

advancements in plastic materials.

The production of plastics has seen a steady increase since 1950, starting at 2 million metric
tons and reaching 348 million metric tons in 2017, with a compound annual growth rate of
8.4% (Geyer et al.,, 2017; Gibb, 2019). In total, an estimated 8.3 billion metric tons of
plastics have been manufactured worldwide, including 7.3 billion metric tons of resins and
additives and 1 billion metric tons of fibers (Geyer et al., 2017; Gibb, 2019). The vast
majority of the trash found in shorelines, the ocean surface, and the seafloor is plastic,
making up 95% of the litter (Edwards & Stachowicz, 2010). The most prevalent types of
litter on beaches, accounting for over 80% of the trash found, are plastic bags, fishing gear,
food and beverage containers (Topgu et al., 2013; Thiel et al., 2013). These materials
decompose slowly, if at all, causing a continued presence of plastic waste in the ocean with
detrimental effects on marine ecosystems and species. The accumulation rates of marine
litter can vary widely, influenced by factors such as the presence of large cities, shore use,

hydrodynamics, and maritime activities (Bergmann et al., 2015).

Transboundary Marine Litter (TBML) refers to marine debris that crosses international
borders and can come from various sources such as shipping, fishing, and land-based
activities. TBML is made up of materials such as plastic, metal, and rubber which are non-
bio degradable and often persistent in the environment for long periods of time. Due to the
highly mobile nature of TBML by ocean currents it can have serious consequences for

marine ecosystems and wildlife, as well as human health and safety. TBML can accumulate in



areas with high concentrations of debris, and can lead to entanglement, ingestion, or
habitat alteration, causing significant impacts on the local environment and wildlife. It is no
longer a local issue but a concern beyond borders, since waste of one country can impact
the people and environment of another country, irrespective of their existing waste
management strategies. To effectively address this issue, it is necessary to understand the

sources, the pathways, and the impacts of TBML, comprehensively.

The Indian Ocean is unique, with monsoon winds playing a significant role in shaping the
physical environment, generating currents, waves, variations in sea surface temperature,
and other abiotic factors (Subarna, 2018; Rathnasuriya et al., 2021). This is especially
evident during the southwest monsoon period when there are distinct patterns in physical
properties that differentiate the eastern and western regions (de Vos et al., 2014; Krakstad
et al., 2018; Rathnasuriya et al., 2021). These differences can also impact the distribution
and accumulation of marine litter, including TBML. Understanding the role of monsoon
winds in shaping the physical environment and their effect on TBML accumulation is

essential for developing effective strategies to address this environmental issue.

However, studies on TBML is scarce, especially in the Indian Ocean region. This study is
significant as it seeks to address the knowledge gap regarding TBML in the Indian Ocean
region, by establishing a baseline for comprehending the accumulation of TBML along Sri
Lanka’s Western Province coast and how it changes over time. The knowledge gained
through the study, would contribute to the development of effective strategies for

addressing the issue of TBML in the Indian Ocean region.



2 Methodology

This study postulates that all foreign marine debris that cannot be purchased locally is

considered TBML, and that TBML discovered with nylon ropes is most likely to have been

used for fishing. The study comprised of two components; the main survey and the Citizen

Science survey, and two sets of data were collected and analyzed separately.

2.1 Main survey

2.1.1 Selection of the Location
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Figure 1: Survey Locations along the west coast
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After a pilot survey, 9 locations from the districts of Kalutara, Colombo, and Gampaha were

selected for the survey (3 locations from each district). The selection of these locations was

based on the accessibility, visibility, and prevalence of marine litter in the area.



2.1.2 Selection of survey area
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Figure 2: Survey area

The survey area was determined as a 200m x 10m stretch extending from the tide line to a
maximum of 10 meters inland or to the point where vegetation began. The survey area was
divided into four equal sections, with southern and northern points (S1, N1) and two points

in between (52, N2).

2.1.3 Sampling

Nine research assistants were assigned to nine locations and samples were collected once a
month within three days of the full moon, representing each monsoon season, namely the
Southwest Monsoon, the Northeast Monsoon and two inter-monsoons. The focus of the
survey was on stranded liquid containers, and any TBML encountered was clearly
photographed from the front, back, and with a label and the GPS location of the TBML was
recorded. In addition to TBML, the survey also recorded the presence of local marine litter

and marine animal stranding on the beaches.

2.1.4 Data Analysis

At the end of each month, the data was compiled into a report by the back office analyst
and categorized by the country of origin and the survey location. The manufactured
location of TBML was considered as the point of origin of TBML. The accumulation of TBML

was analyzed according to the country of origin, location, and monsoon season.



2.2 Citizen Science Survey

2.2.1 Data Collection

Data collection was conducted with the help of a Google form which was accessible to the
general public. Participants, known as Citizen Scientists, were requested to provide
metadata about themselves, the exact location of the TBML found, and clear images of the

TBML (including the country of origin and brand name).

2.2.2 Citizen Scientist Profile

The collected data was recorded on an excel sheet and a dedicated profile was maintained
for each Citizen Scientist. This allowed for efficient tracking and analysis of the contributions
made by each individual. The profile included information such as the name and contact
information of the Citizen Scientist, the number of submissions made, and a record of their
submissions. This information was used to recognize and acknowledge the efforts of the top

contributors through the creation of a Citizen Scientist ranking system.

2.2.3 Ranking System

To incentivize participation in the survey, and as a motivation for the Citizen Scientists to
continue participating in the survey, a ranking system was introduced based on the
contribution. Novice Citizen Scientists had 10-40 submissions, Expert Citizen Scientists had
41-100 submissions, and Legendary Citizen Scientists had over 100 submissions. This tier

system acted as below.

Novice Citizen Scientist Expert Citizen Scientist Legendary Citizen Scientist
10-40 submissions 41- 100 submissions 101 and above submissions



Data collected through the Citizen Science survey was analyzed separately to ensure that
there was no overlapping with the main survey. Only the country of origin was considered in
the analysis. The extensive Citizen Science program aimed to involve students from
academia, coastal communities, and beachgoers, and an easy-to-use online data gathering

mechanism was established as part of the survey to make it accessible to a large number of

people.

Figure 3: Citizen Scientists surveying
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3 Results

3.1 Main Survey

3.1.1 Variation of Trans-boundary Marine Litter (TBML) in Total PET Bottles

During the survey period from May to December, a total of 6057 PET bottles were collected
from the coastal stretch of the survey locations along the Western Province coast of the

island. Out of these, 13% were identified as TBML as shown in Figure 4.

TBML
13%

Figure 4: Variation of Trans-boundary Marine Litter (TBML) in Total PET Bottles Found during the Survey

The variation of the total amount of TBML, local PET bottles, and total PET bottles was
monitored monthly and is represented in Figure 5. The data shows that while the local PET
variation and total PET variation displayed a declining trend towards December, the

variation of TBML exhibited an increase in two months August and October.

The percentage of TBML increased from July to August (n=144 to 204) and from
September to October (n=38 to 97) while the total PET amount declined from 1138 to 1016

and from 514 to 405 respectively in those months.
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The highest amount of TBML was recorded in August (n=204) and the lowest in December
(n=10), while the total PET amount recorded its highest in May (n=1400) and the lowest in
December (n=239). The relative percentage of TBML along with the total PET bottles was

recorded as 13%, 8%, 13%, 20%, 7%, 24%, 10%, and 4% respectively from May to

December.
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Figure 5: Variation of TBML, Local PET with Total PET Bottles
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3.1.2 Origin Countries of the Transboundary Marine Litter

Part of the study included determining the origin countries of the TBML surveyed.
Regarding the total of 780 TBML encountered during the survey, the origin countries and
their contribution as a percentage are illustrated in figure 6 & Figure 8. India was the major
contributor (66.79%) to the TBML, followed by China (14.62%). When considering the
continent-wise contribution (Figure 9), Asia is the major contributor (90.4%) to the TBML.
Europe contributed 1% to the TBML, followed by Africa with 0.5% contribution. The
contribution of both North and South America was lower than 0.5% (0.3% and 0.1%
respectively). Out of 780 records, 7.7% were categorized as unidentified as the point of

their origin was ambiguous.
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Figure 6: Origin Countries of the Transboundary Marine Litter
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Figure 7: TMBL PET Bottles found during the survey
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3.1.3 Contribution of Indian states to TBML

The TBML originating from India was categorized into 12 states: Tamil Nadu, Maharashtra,
Karnataka, Haryana, Gujarat, Andhra Pradesh, Uttar Pradesh, West Bengal, Rajasthan, Goa,
Madhya Pradesh and Jammu & Kashmir. As seen in Figure 10, the majority of the TBML was
recorded from Tamil Nadu, with 145 instances. Maharashtra and Karnataka followed with 72
and 65 recorded instances respectively. The least contribution was from Madhya Pradesh,
with 1 recorded instance. Out of the 522 TBML bottles originating from India, 200 whose

state of origin was ambiguous, were classified as unidentified.
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. Uttar
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Figure 10: Contribution of Indian states to TBML

3.1.4 Spatial variation of TBML along the Western Province coast

The results of the survey indicate that the highest concentration of TBML was recorded at
Maggona Beach, with 139 items recorded. The lowest concentration was found at
Negombo Beach Park, where only 19 items were recorded. The accumulation of TBML was
found to be the highest in the Kalutara district, which slightly decreased towards

Wadduwa.The distribution of TBML increased towards Galle face and had a plunge at

17



Dikkowita. Sarakkuwa had a clear increment in the number of TBML, while the lowest was

recorded at Negombo Beach Park.

139

80
60

S
o

20

0
Maggona Pothupitiya Wadduwa Moratuwa Dehiwala Galle Face Dikkowita Sarakkuwa Negambo
Beach Park

Location

Figure 11: Spatial variation of TBML along the west coast

3.1.5 Temporal Variation of TBML along the Western Province coast

The survey data collected over a period of 12 months are shown in figure 12. The figures
12a to 12i depict the TBML records of different survey locations. The temporal variation of
TBML was characterized by fluctuations in the number of records during different months.
In Maggona (figure 12a), the amount of TBML increased in May, peaked in August (n= 39)
and then dropped in September (n=7). There was a spike from 7 to 24 in October and the
records were nearly constant in last two months. In Pothupitiya (figure 12b), the amount of
TBML remained nearly constant at 10, except for spikes in May (n= 37) and August (n= 49).
There were no records in December. In Wadduwa (figure 12c), the average number of
records was 14, with the highest being 23 in July and the lowest being 2 in December. In
Moratuwa (figure 12d), the number of records did not show a clear pattern and the highest
was in May (n= 25), with none reported in September. The variation in Dehiwala (figure 12e)
started with the highest in May (n= 28), followed by a plunge to n=5 in June and a slight
increase up to n= 23 in August. Decreased to n= 3 in September, followed by an increment
of 1 in October. None reported in November and December. In Galle face (figure 12f), the

records increased from n= 12 (May) to n= 39 (July) followed by a drop to n= 3 in

18



September, with no records in last three months. In Dikkowita (figure 12g), 20 records were
reported as the highest in May, and none reported in June, November, and December. The
records slightly increased from July (n=3) to October (n=12). In Sarakkuwa (figure 12h),
fluctuations occurred with the highest in August (n=38) and May (n=11), July (n=3), August

(n=2), and October (n= 3), but none during the other months.

X-Month Y-No. of TBML
L2 L3

L1 60
39 50

40 37

0 ..
May June July Aug Sept Oct Nov Dec May June July Aug Sept Oct Nov Dec May June July Aug Sept Oct Nov Dec

(a) (b) (c)
L4 L5 L6
45
40
30 30 28 35
25 28 25 30
25
20 20 20
15 15 15
10 8 10 10
5 . 2 5 3 5 3
0 .. ) p— 0 0__ 0 0 0_0 0
May June July Aug Sept Oct Nov Dec May June July Aug Sept Oct Nov Dec May June July Aug Sept Oct Nov Dec
(d) (e) (f)
L7 L9

25 127
20 20 10
8
15 : 2 g
10 . 4 = E
; : 2 Az A
0 00 0o 9 g V4 Q0 0

May June July Aug Sept Oct Nov Dec May June July Aug Sépt Oct Nov ﬁec May June July Aug Sept Oct Nov Dec

(g) (h) (i)

Figure 12: Temporal Variation of Transboundary Marine Litter along the west coast (a).Maggona, (b).
Pothupitiya, (c).Wadduwa, (d). Moratuwa, (e). Dehiwala, (f). Galle Face, (g). Dikkowita, (h). Sarakkuwa. (i).
Negambo Beach Park
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3.2 Citizen Science Survey

Eight (8) locations were identified as survey locations (figure 13) according to the records
related to citizen science survey which was conducted during May to December. Browns
beach and Negambo blue beach had represented Gampaha district and six beaches (Galle
Face, Wellawatte beach, Dehiwala beach, Ratmalana beach, Moratuwa beach and
Koralawella beach) were recorded within Colombo district. None of records were found

within Kalutara district.

N

A Legend
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Figure 13: Survey Locations along the Western Province coast
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3.2.1 Origin countries and their contribution to TBML

The Citizen Science survey conducted in this study also revealed the origin countries and
their contribution to TBML. A total of 324 TBML items were recorded, and the results
showed that India was the largest contributor, accounting for 59.4% of the litter, followed
by China at 22.8%. Other countries such as Turkey, Myanmar, Bangladesh, Vietnam,
Thailand, the USA, and Switzerland contributed up to 0.3%, while Iran and Singapore
contributed up to 0.6%. The remaining contributions were reported from Malaysia (8.9%),
UAE (2.5%), Indonesia (1.2%), and Maldives (1.8%). Additionally, the study found that 99%
of TBMLs were reported from the Asian continent, while Europe and North America had a

contribution of only 1%.

USA
0.3%

Switzerland
3% Turkey
0.3%

Maldives T T - _'Indonesia
1.8% 1.2%

Figure 14: Origin countries and their contribution to TBML
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3.2.2 Contribution of Indian states to TBML

The results of the Citizen Science survey further provide insight into the contribution of
different states in India to the issue of TBML. Out of the 192 TBML identified in the survey,
13 states were found to be the origin of the litter. As seen on Figure 15, Tamil Nadu,
located on the southeastern coast of India, was the major contributor to TBML, accounting
for 27.7% of the total TBML identified. Kerala and Gujarat followed closely, with
contributions of 24.3% and 22.8%, respectively. The remaining states had contributions of

less than 10%.

Himachal
Pradesh
1.5%
Uttarakandh
Haryana 1.0%
0.5%

West
Bengal
0.5%
Gujarat
22.8%
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8.4%

16503 Andra
8% Pradesh
Karnataka 2.0%

8.4%
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24.3%

Figure 15: Contribution of Indian states to TBML
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4 Discussion

4.1 Main survey

The results of the survey on the coastal stretch along the Western Province coast of the
island show that the amount of TBML collected was 13% of the total 6057 PET bottles
collected during the period of May to December. The monthly variation of TBML, local PET
bottles, and total PET bottles was analyzed and represented in Figure 5. The data shows
that while the local PET bottles and total PET bottles displayed a declining trend towards

December, the number of TBML recorded peaked in two months, August and October.

Further analysis of the data revealed that the relative percentage of TBML increased from
July to August and from September to October, while the total amount of PET bottles
declined in those months. The highest amount of TBML was recorded in August, while the
lowest was recorded in December. The total amount of PET bottles was recorded as the
highest in May and the lowest in December. The relative percentage of TBML along with

the total PET bottles was also recorded from May to December.

The origin countries of the TBML were determined as part of the study. The data collected
showed that Asia was the major contributor to the TBML encountered during the survey,
accounting for 90.4% of the total. Of the 780 records of TBML, 7.7% were unable to be
identified and confirmed as to their origin. Europe contributed 1% to the TBML, while Africa
contributed 0.5%. The contribution from North and South America was lower than 0.5%
each. A closer examination of the data showed that India was the leading contributor to
the TBML, accounting for 66.79% of the total, followed by China at 14.62%. These findings
provide insight into the source of the TBML along the Western Province coast and highlight

the importance of international collaboration in addressing the issue of marine litter.

The results of the study indicate that India was a significant contributor to the TBML found
along the Western Province coast. The origin of the TBML was traced back to 12 different
states in India, with Tamil Nadu being the major contributor followed by Maharashtra and
Karnataka. The data shows that 145 instances of TBML were recorded from Tamil Nadu,

while 72 and 65 instances were recorded from Maharashtra and Karnataka respectively.
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Despite efforts to identify the origin of the TBML, 200 of the 522 instances recorded as

originating from India were unable to be confirmed.

The distribution of TBML along the coastal stretch was found to vary greatly among the
different survey locations. The concentration of TBML was highest at Maggona Beach and
lowest at Negombo Beach Park. In terms of districts, Kalutara had the highest accumulation
of TBML, which gradually decreased towards Wadduwa and drastically decreased in
Moratuwa. The distribution of TBML increased towards Galle face and a sudden decrease at
Dikkowita, with a clear increment in the amount of TBML in Sarakkuwa. These results
provide an understanding of the distribution of TBML along the coastal stretch and
highlight the areas that require further attention and intervention to reduce the amount of

TBML in the region.

The results indicate that the temporal variation of TBML is characterized by fluctuations in
the number of records during different months of the year. The results show that the
highest concentration of TBML was recorded in May and August in most locations, with a
drop in the number of records in September. However, there were some locations where
the number of records did not show a clear pattern. The results also suggest that there

were no records found in December in some of the survey locations.

The results highlight the importance of analyzing the temporal variation of TBML as it
provides information on the dynamics of the accumulation of TBML at different locations.
The study highlights the need for continuous monitoring of the distribution of TBML in
order to better understand the mechanisms behind the accumulation of TBML and
implement effective mitigation measures. As per results, the temporal variation of TBML is a
multifaceted area, and requires further research to understand the causes of these

fluctuations.
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Sources of TBML

The study of TBML is important in order to understand its causes and develop effective

strategies to lessen its impact. There are diverse sources of TBML, including:

Dumping from foreign countries: This
occurs when litter is not properly
disposed in one country and instead, is
released into the ocean, where it can be
carried by ocean currents and winds to

another location.

Fishing activities: Fishing gear such as
nets and lines can easily become lost or
discarded in the ocean, where they
continue to trap and harm marine life. In
addition, some fishing vessels may also

illegally dispose of litter at sea.

Freight: The shipping industry is a major
contributor to TBML, with litter often
being released accidentally during the
transportation of goods. This can include
non biodegradable items such as
packaging, containers, and other waste

material.

Littering: Littering, including on beaches
and near waterways, can also result in
litter being carried into the ocean and

contributing to TBML.

Marine debris from natural disasters:

Hurricanes, typhoons, and tsunamis can
result in large amounts of debris being
carried into the ocean, affecting marine

ecosystems and wildlife.

Land-based sources: Runoff from land-
based sources, such as rivers and coastal
communities, can carry litter into the
ocean, and can be moved to other

locations by ocean currents and winds.

Transport by animals: Marine animals
can inadvertently transport litter, such as
by ingesting plastic debris and carrying it

to new locations.

It is important to note that the sources of TBML can be complex and diverse, with multiple

sources contributing to the problem in different ways. Further research is needed to better

understand the causes and extent of TBML, in order to develop effective strategies for

mitigating its impact.
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The Impacts of Marine Litter including TBML

- Traps marine life: Litter can entangle,
suffocate or injure marine animals, making

it hard for them to move, feed, or mate.

-Degrades the underwater habitats:

Litter can get accumulated in underwater
habitats, such as sea beds or coral reefs,
physically damage these environments,
block sunlight, or alter the air quality and
chemical composition of surrounding
water, lowering the overall quality of

those habitats.

Degrades coastal ecosystems: Litter
that washes up on the shore can impact
coastal ecosystems, in ecologically
sensitive areas, such as nesting sites for

birds or habitats for sea turtles.

- Acts as a carrier for invasive species:

Litter can carry non-native species to new
environments, where they can
outcompete native species and disrupt

local ecosystems.

- Breaks into micro plastics: Marine litter
can weather and break down into smaller
plastic particles, known as micro plastics,
which can be ingested by marine life and

enter the food chain.

- Challenging to collect, remove and

recycle: It can be hard to collect marine
litter due to its widespread distribution,
inaccessibility to many marine
environments. And challenging to remove
& recycle due to its presence in large
quantities, and physical & chemical

weathering over time.

- Persistent in the environment: Litter
can remain in marine environments for
centuries if they are non biodegradable,

and continue to cause adversity.

- Induce pollution in unpolluted areas:

Due the highly mobile nature of TBML by
ocean currents and winds, it can travel
from areas of high pollution to areas of
lower pollution, and to areas where there
were no pollution at all, adding up to the

overall pollution in the region.

- Waste of one country impacts people
& environment of another country:

TBML allows the consumer behavior and
poor waste management practices of one
country, to impact people & environment
of another country, irrespective of their

own waste management strategies.
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- Litter of peculiar characteristics can

cause unprecedented risks: Litter from
foreign sources can have different
chemical or physical properties than local
litter, which can pose unpredicted

environmental & health risks.

Figure 18: Surveying in Mt. Lavinia Beach

- Ambiguity of the source of TBML can

desist targeted measures: It can be
challenging to trace back TBML to its
original source, making it difficult to
identify the cause of litter and to take any

targeted measures to minimize its impact.

Figure 19: Research assistants surveying
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4.2 Citizen Science Survey

The findings clearly demonstrate that India is the largest contributor to TBML, accounting
for 59.4% of the litter, which is a more than half of the total amount. This suggests that
there is a pressing need to address the root causes of marine litter in India to mitigate its

impacts on the marine environment.

China's contribution of 22.8% to TBML is clearly a matter for concern. The study highlights
the need for international collaboration to address the issue of TBML, which cannot be
tackled by a single country alone. The contribution of other countries, such as Turkey,
Myanmar, Bangladesh, Vietnam, Thailand, the USA, and Switzerland, while smaller, is still

significant, and it emphasizes the need for a coordinated global response.

The study also found that 99% of TBML were reported from the Asian continent, while
Europe and North America had a contribution of only 1%. This is not surprising given that
Asia has the highest population and population growth rate in the world, leading to a
continuous increase in waste generation. The findings underscore the need for global
cooperation to address the issue of marine litter, which is a problem that affects all

countries and regions, regardless of their location.

The contribution of different Indian states to the issue of TBML is an important aspect to
consider in understanding the magnitude and spread of the problem. The results of the
citizen science survey reveal that Tamil Nadu, Kerala, and Gujarat were the top
contributors to TBML, accounting for more than 75% of the total TBML identified. These
findings are significant, as they suggest that certain states may be more vulnerable to the
problem of TBML due to their proximity to major shipping lanes or other factors such as

population density, industrial activity, and waste management practices.

The high contribution of Tamil Nadu to TBML is particularly notable, as it is located on the
southeastern coast of India and has a long coastline. The state is also home to several major
ports and harbors, including Chennai Port and Kamarajar Port. The results suggest that
these ports may be significant sources of TBML and that efforts to reduce the problem
should focus on these areas. Kerala and Gujarat, the second and third top contributors, also
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have long coastlines and major ports. Kerala is known for its tourist industry and has a
significant population density, which could contribute to the generation of waste and the
accumulation of litter. Gujarat, on the other hand, has a strong industrial sector and is home
to several major ports, including Kandla Port and Mundra Port. These factors may explain
the high contribution of these states to TBML.The results also indicate that the remaining
states had relatively low contributions to TBML, which suggests that the problem is not
uniform across India. This finding underscores the need for localized solutions to address
the problem of TBML in specific regions, based on an understanding of the factors that

contribute to the problem.

5 Conclusion and Recommendation

The study aimed to investigate the extent and distribution of TBML in different locations in
Sri Lanka and to identify the origin countries and states of the litter. The results of the study
indicate a significant presence of TBML along the coastlines of Sri Lanka, with the highest
concentration being recorded at Maggona Beach. The majority of the TBML was found to
originate from Asia, with India being the major contributor, followed by China. The 11
states in India that contributed to the TBML were primarily from Tamil Nadu, Maharashtra,
and Karnataka. The study also revealed temporal variation in the amount of TBML, with the
fluctuation of highest number of records being recorded during certain months of the year.
Since the temporal variation of TBML is determined by several variables, further study is
recommemded. The findings of this study provide insights into the magnitude and
distribution of TBML in Sri Lanka and its origin countries and states, and can serve as a
reference for the development of effective policies and regulations for waste management

and the protection of the marine and coastal environment in the Indian ocean reigon.
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Based on the results of the study, several recommendations can be made, to mitigate the

issue of TBML of Sri Lanka.

Raise Awareness: One of the primary
causes of TBML is lack of awareness
among general public. There is a timely
need to educate the general public on
the aftermath of littering in to the ocean,
choosing  products with  eco-friendly
packaging and the necessity of preserving
the marine environments. This can be
done through both conventional (e.g.:
mass media, social media campaigns,
workshops, school programs etc.) and
non-conventional media (e.g.: ambient

advertising, art, theatre etc.)

Improve waste management: Sri Lanka
needs to develop its waste management
infrastructure  to prevent litter from
reaching the ocean. This can include
increasing the waste collection points,
improving  transportation and proper

disposal of solid waste.

Implementation of regulations: The
government of Sri  Lanka  should
implement  regulations to  prevent
dumping of litter into the ocean and
enforce penalties for those who violate

those regulations.

Encourage the involvement of private

sector: Industries that produce a large
amount of waste should adopt practices
that minimize the impact on the marine

environment.

Strengthen monitoring and

enforcement: The government should
attentively monitor beaches and coastal
areas to prevent illegal dumping of waste
into the ocean. This can be done by
having dedicated individuals & resources

for the cause.

Community involvement: The local
communities can play an important role in
reducing the amount of TBML.
Community-based clean-ups, volunteer
initiatives can raise awareness & increase

the contribution of individuals, towards

reducing TBML.

Collaboration with neighboring
countries: As TBML is a transboundary
issue, it is important for Sri Lanka to
collaborate with neighboring countries.
Joint initiatives and agreements can help
lessen the flow of litter across

international borders and reducing the

overall amount of TBML in the region.
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Based on the results of the study, the following recommendations can be made to address

the issue of TBML with regards to its country of origin and relevant companies.

Awareness Campaigns: Governments of
the countries that were identified as
having a high contribution to TBML, such
as Tamil Nadu, Maharashtra, Karnataka,
should raise awareness, and educate the
public on the dangers of littering and the

necessity of proper waste management.

Increased Monitoring and Enforcement:
The relevant authorities should increase
monitoring and enforcement of littering
laws, especially in areas identified as
having high TBML accumulation, such as
Maggona Beach. This will help to reduce

the amount of litter entering the ocean.

Industry  Collaboration:  Companies
involved in industries that produce high
volumes of packaging and single-use
products, such as the fast-food and
beverage industry, should collaborate
with governments and NGOs to reduce

their waste footprint and find more

sustainable packaging alternatives.

Zero-Waste Initiatives: Governments
should encourage and support the
implementation of zero-waste initiatives,
such as waste reduction, reuse, and
recycling programs, to reduce the amount
of waste generated and prevent it from

ending up in the ocean.

International Cooperation: TBML is a
global issue that requires international
cooperation to address. Governments
and organizations from different nations
must work together to implement
coordinated effective measures to reduce

the amount of litter entering the ocean.

Research and Development: Further
research and development should be
conducted to better understand the
sources, pathways, and impacts of TBML
in the long term. This will help to develop
more effective strategies to reduce its
occurrence and mitigate its impacts on

the ocean environment and marine life

It is recommended to extend this study island-wide in order to get a comprehensive

understanding of the distribution and temporal variation of TBML in Sri Lanka. This will

help to determine the sources of TBML and the areas that are most affected by it.
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By doing so, the data collected will provide a map of areas that need immediate attention
and help to prioritize action in the most impacted areas. Expanding the study island-wide
will also provide information on the sources of TBML which can be used to work with
relevant organizations and governments to implement measures to reduce the amount of

TBML entering the ocean and to develop programs to clean up existing marine litter as well.

6 Annexure- Case Studies

Floating toys Incident

A prominent case of the floating toys of the Pacific Ocean has been of scientific and
oceanographic discussion. A container vessel carrying a cargo of bath toys met with an
accident during a storm where boxes carrying 28,800 bath toys in the form of rubber ducks
spilled onto the ocean near the International Date Line (44.7 N, 178.1 E) on 10th January
1992. The cargo vessel heading from China to the United States destined to be delivered

to ‘The First Year Inc.” met with the abrupt storm which led to the spillage.

Since the spillage of the bath toys, many beachcombers, oceanographers and
environmentalists have spent over a decade collecting the ducks from various coastlines
across the world. First accounts of these rubber ducks appeared on the coast of Alaska after
10 months at sea on 16th November 1992. During early 1995, floating rubber ducks started
appearing in North America and Hawaii. During 1995 and 2000, these floating toys started
travelling through the Bering Strait to the cold waters of the Arctic Sea and started
travelling eastwards. In 2000, the floating rubber ducks started appearing in the North
Atlantic Ocean where sightings were reported from Massachusetts to Maine. The rubber
ducks were reported from the sea where the Titanic sank in 2001. Subsequent reports of
these ducks appearing in the coasts of New England, Canada, Iceland and even in Britain
were recorded during 2003. The company ‘The First Year Inc.” issues a cash reward of $100

for a wayward branded rubber duck returned to the company. It is estimated that 19,000 of
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the floating toys have moved to the south of the Pacific Ocean washing up in Australia,

Indonesia & South American coasts.

This case highlights how the floating objects moved through various oceans by the
phenomenon known as Coriolis Effect. This effect explains the movement and the pattern
of objects not physically connected to the ground which makes the object move long
distances around the world. Due to the unequal movement of the earth’s rotation
compared to the poles with the equator, fluids tend to move faster closer to the equator.
The Coriolis Effect appears to turn to the right in the Northern Hemisphere of the earth
while turning the opposite way in the Southern Hemisphere. Depending on the velocity of
the earth’s rotation, its impact can be measured significantly with the speed or the distance.
The Coriolis Effect is responsible for many large-scale weather and wind patterns seen

across the globe.

MH 370 Incident

On 7th of March 2014, flight 370 of Malaysian Airlines (MH370) disappeared off all radars
and was believed to have crashed into an unknown location in the Indian Ocean. The
transponder of the flight had been manually switched after the pilot had informed the
passengers to have a good night. The flight was a scheduled passenger flight from Kuala
Lumpur (Malaysia) to Beijing (China). The Boeing 777-200ER aircraft with 239 passengers
and crew disappeared less than an hour after take-off. Air traffic control (ATC) lost both
voice and radar contact with the flight while the aircraft was flying over the Gulf of Thailand.
During initial reports, it was assumed the flight had crashed at sea, but a separate military
radar located the aircraft as being deviated from its original flight path and flying towards
Malaysia. Although there was no communication with the lost aircraft, the flight path was
tracked by the aircraft's satellite terminal. Based on this data, it was ascertained that the

aircraft changed course towards the south and continued in this direction until fuel ran out.

Based on the above information and criteria, scientists have mapped several key locations
in the southern Indian Ocean in an effort to locate the aircraft wreck. The main criteria for

the mapping were based on the constant distance to the satellite at the time of the final
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communication with the aircraft. Yet the mapped area was significantly large and was
deemed too difficult for a full-scale search. Extensive searches of the seabed were

conducted based on the map created, however, the aircraft wreck has not yet been located.

New information of the location of the aircraft started emerging after parts of the aircraft
have been recovered from the following sites; a flaperon, part of the right wing of the
aircraft, found on the coast of Reunion in July 2015; a flap fairing from the right wing, found
in Mozambique in 2015, and reported in March 2016; part of an engine cowling, found in
South Africa in March 2016; part of the horizontal stabilizer, discovered off the coast of
Mozambique in February 2015; a cabin interior panel, found on Rodrigues Island (Mauritius)
in March 2016. Based on these findings, oceanographic modelling was used to predict the
near exact location of the aircraft wreck. Using long-term global ocean and weather
reconstructions, the super ensemble drift model was used to produce probability
distributions for the surface drift of aircraft debris originating from the accident in southern
Indian Ocean. Based on the information gathered through oceanographic data modelling

simulations, new aircraft wreck searches are planned to be conducted in the near future.
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8 Summary

Transboundary marine litter (TBML) refers to any persistent manufactured or processed
solid waste that ends up in the marine environment, crossing international borders. These
marine debris made up of materials such as plastic, metal, and rubber and can come from

various land based activities, shipping and fishing.

The movement of TBML can have serious consequences for marine ecosystems and wildlife,
human safety and economy as well. In order to mitigate these impacts, it is crucial to
understand the forms in which TBML occurs, their sources and pathways. This study was
conducted to address a knowledge gap regarding TBML in the Indian Ocean region, and to
establish a baseline for comprehending the accumulation of TBML along the Western

Province coast of Sri Lanka over time.
The study was conducted in two components; the main survey and Citizen Science survey.

Main Survey: Nine locations from the districts of Kalutara, Colombo, and Gampaha were
selected for the survey based on the accessibility, visibility, and prevalence of marine litter
in the area. At each location, an area of 200m length and width from the tide line to a
maximum of 10 meters inland, was surveyed. In this study, foreign marine debris which
cannot be purchased locally is considered TBML and the focus of the survey was on
stranded liquid containers. The accumulation of TBML was analyzed according to the

country of origin, location, and monsoon season.

Citizen science survey: The citizen science program was aimed at involving students from
academia, coastal communities, and beachgoers in research. An online data gathering
platform accessible to the general public was established. Participants, known as citizen
scientists, were requested to provide metadata about themselves, the exact location of the
TBML found, and clear images of the TBML (including the country of origin and brand
name). Data collected through the main survey and the citizen science survey was analyzed

separately and the followings results stand out as key points for concern.

During the survey period from May to December, a total of 6057 PET bottles were
collected from the Western Province coast. Out of these, 780 bottles were identified
as TBML which is 13% of the total bottles surveyed.

When looking at the origin countries of TMBL and their contribution as a
proportion (Figure 8), India is the major contributor (66.79%) of TBML, followed by
China (14.62%).
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The TBML originating from India was traced back to 11 states (Figure 10). The
majority of the TBML was recorded from Tamil Nadu, with 145 instances and the

least contribution was from Madhya Pradesh, with 1 recorded instance.

When considering the continent-wise contribution, (Figure 9) Asia is the major
contributor (90.4%) of the TBML. Out of 780 records, 7.7% were categorized as

unidentified as their origin was ambiguous.

When looking at the spatial variation of TBML along the Western Province coast
(Figure 11), the highest concentration of TBML was recorded at Maggona Beach,
with 139 items and the lowest concentration was at Negombo Beach Park, with 19
items recorded. The temporal variation of TBML was characterized by fluctuations in
the number of records during different months (Figure 12).The number of TBML
peaked in July, August and October and declined towards December. As the
temporal variation of TBML has multiple variables further research is needed to

understand the causes of the fluctuations.

The results of the citizen science survey (Figure 14) also revealed that the India
being the largest contributor, accounting for 59.4% of the litter, followed by China
at 22.8%. 13 Indian states were found to be responsible for the litter (Figure
15).Tamil Nadu, located on the southeastern coast of India, was the major
contributor to TBML, accounting for 27.7% of the total TBML identified. Kerala and
Guijarat followed closely, with contributions of 24.3% and 22.8%, respectively.

Other countries such as Turkey, Myanmar, Bangladesh, Vietnam, Thailand, the USA,
and Switzerland contributed up to 0.3%, while Iran and Singapore contributed up to
0.6%. The remaining contributions were reported from Malaysia (8.9%), UAE (2.5%),
Indonesia (1.2%), and Maldives (1.8%). Accordingly, 99% of TBML were reported

from Asian continent, while Europe and North America had a contribution of 1%.

As found in the study, TBML can result from the dumping of litter into the ocean by foreign
countries , discarded or lost gear during fishing activities, waste generated in freight, runoff
from land-based sources & coastal communities, marine debris from natural disasters and
by transport via marine animals through ingestion etc. With multiple sources contributing in
various ways, further research is needed to better understand the causes and the scope of
the issue of TBML.

This study also highlights the diverse and extensive impacts of TBML. To name some, TBML
can entangle, suffocate and otherwise harm marine animals, settle underwater and degrade
the quality of marine habitats, and often act as a carrier for invasive species. TBML can
travel from areas of high abundant pollution to areas of less pollution making any

ecologically sensitive areas vulnerable. Litter of peculiar characteristics than those of local
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litter can impose additional risks on environment and human health. It can be challenging
to collect and remove marine litter due to its widespread distribution, inaccessibility to
some marine environments, its presence in large quantities and physical & chemical
weathering over time. It can equally be hard to trace back to the source of TMBL, making it
difficult to understand the cause of litter and to take targeted measures to minimize them

ending up in the ocean.

Several recommendations that can be made to mitigate the issue of TBML in the region are
as below. Raising awareness of the general public on the aftermath of littering in to the
ocean, Implementation of regulations to prevent illegal dumping of waste into the ocean,
Improve waste management infrastructure, Strengthening the monitoring & enforcement
by having dedicated individuals & resources for the cause, Encouraging the involvement of
private sector, Collaborating with neighboring countries on joint initiatives and agreements
can help lessen the flow of litter across international borders reducing the overall amount of
TBML in the region, Collaborating with Industries to reduce their waste footprint & to opt

for more sustainable packaging alternatives etc.

It is clear that TBML is a complex and far-reaching problem that requires a multifaceted
approach to mitigate its impacts. Further research is needed to better understand the
different forms and origin of TBML and, to develop strategies for reducing the amounts of
litter entering the ocean, as well as improving the removal and recycling of existing litter.
The findings of this study will contribute to the development of effective strategies for
addressing TBML in the Indian Ocean region. It is a timely need to actively address the

issue of TBML and protect our oceans, marine life, and ecosystems for future, and for all.
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8.2 &i(Ih & &LD

(TELUEMEL - BLHG HL6L HLNYSHET (TBML) 6T6TLIG QFTLIHS SWMHSSLILULL SH6L6VE)
USLILGSSLIULL Sl CQUT(heneatsd GMSHME.FTeUCHE 6TLMLEHMETS SLH& HL 6L
&Lpe0l6L GeBLD HLNle&6T. QhS SHLLGLIEMLSET Lemmervigdh, 2 Ceomsd WMOMID FULIY
Gumettm CUMTIHL&ETTeL g eemal WOHMID LLGCaIM BTH&aNL @BHE UJSHFalqUienel.
&LIL6L GUITSH @GNS S LoMHMILD L6 L1llq. SIS @ene SL60160 CFT&SLILGE DS

TBML Q60T QUISHID HL 6L SFMHMIFFHLNL MDLILEHET HMID 6UeTaI6LRIGES6N, L6
LUTGISTUL MHMID QUITGETTSTISHNGD SHOWIWITe allmeralsanet §HLGSSID. QbHs
BTHSMIGOENS HNeHsH, TBML gOUBD Qg aIRSET, UMM STHRIGET DHMID
LITen& &6l gy HleumenmLi LGS meTeug eudliib. Qs <16 @hEIL QL(hHIGHL 60
NympHwsHed TBML QFHTLIUTEN Sidle] QoL Qeuailemwt MHeufssH CFUHDHGSLD,
STeLLICLTSHEL Qevmimsuilest GCLME LI&TeEN &LMH&MIGIIMT&HH6 TBML S Feml
LHh & Q& mTeTeusmamen Silq LLenLenul HimieeusnHEGLD L S&LULL L ).

Spu1e] Qran® FamisenTed BLESUULL G; LNJSHT6r &ans6esHLUL WMHMID GlgLD&HS6
SIMNaNUIEL &608185618(hLIL

Nygmen &asesGLUY: SE@pSSlenm, QSMT(LHLLL LHMID SLUAMT LTIl L K&l @ hha
R6UTLIGH QL_MRIGEN, HL_6LEFM G LImLSATE SIgum)|&H6D, LIMTJened LMHMILD LITe6L gy &lieummlest
SlgliemLued HEn&CSGEULUSE CHIHOSESSLLLL 6. ee)@eur(, QL GHeyid, 200L8
Fenpld SiseopLd 2 61Tem SiMmeLS CHMLIGe0(HHE HNHSULFLD 10 LT 2 6MHTL 160
2_emen UgUUeTe] &IGC&GESULLL G. QHG U160, 2 6TBTLIg60 6UMRIS (LPlgUITH
QeueNBTL(h &L6L GLIEMUGET TBML %58 &([HSLLGSH6TMen, GLOeILD &65u1é 68 (B L6
&6UETILD &HMIHG Sleu Q&MeTHeveTSHaTNeL QbHHS. TBML Q6o gL Swimerd NOHS BT,
Q@UAL LD dHMID LIS &HT60SHSH60T Siiq LILIEHLUN6L LiGLILIMIE| QEF WL L ).

GGL&ES6T NN SHaSOSHLUY: Glg&E&eT mMalwied LU LD ST &6,
SLGeOMy  SEPSMIGET WOMID  SLOSMIGEG  QFOLQITHMET Y UMIFHUN6
FRUGSSIIMS CHTEHESONGES QST G| QLTS D&HSEFHES gW)ISHHTalq Ll 607686065
&re| Gesfliy seibd HmQIULL & Glq&&6T eNEhEhTeieeT 66 UMPSHSHLILIELD
URIGEHDHUTOTSHET, SHhgGemer UMMl QLLTCLLLT, Saun@igsslurL. TBML @6
gifluwimest @L_LD mHmILd TBML Qi6tT QG afleurmest LILMiG6 (NMbS BTG LOHMID [NFmedor Gy
2 L UL) SHwenmD PRGN GCaMIUULL . WNrgmear &HaustsEGly HmID
GG&ES6T  MNuled SENSOSGLUY  cweold CEEFHSHSUILULL  &F6e GG HeNwns
uGLUUMle| QFWIOULL & WOHMID MNTeU@BL  (PIGEUSET HEUMVGGHIW (PSS
LeeN&Henms 2_e1Tereut.
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G (P&H6L 19.&DUT UEMTUNELTET SH6v&H0lS(HLILN6T GUTEI, QLTGSHLD 6057 PET GLITSHSHELS6I
A®HHer.Qeummied, 780 CUTHHELSHET  TBML 61607 SlMLILITETD STEWILILILL G, Q&
Sa505(HSSLILLL QDTS S LML 1g.60&61M6D 13% QY @LD.

T™BL @eor CHTOHMm BI(HSemand  eummledl LRSaTNUmUWD @F 55 S5HH6e0
UMI&@GLGUTS| (ULLD 8), TBML @61 (LP&HSW URSeMLIUTaT)Te: @QbSUIT 2 616 (66.79%),
MGG QHMLHG F6urm (14.62%). QHHTaNeL QBHEH 2 (HeuTeT TBML 11 LOMHeVMIS6M6L
S6SuTL_MOIWLILILIL L &] (ULLD 10)

SEUUTL_LD eUMFlILITeT LRGeLienus &HSHHL Q&TeTEnbGUTS, (ULLD 9) TBML @601 (PSS
URISONIUTETITS QWM 2 66| (90.4%). 780 UHe&aned, 7.7%eumMler GCHTMHMLD
Qg eNeummS s ABHSHSTEL, Sl6ML_LITENLD STEUUTLILIL_TS6016) 61637
6UMSLILI(HS G LILIL (h 6TTeresT.

CeL T&Mevns SHempGMydHHed 2 emam TBML @6T @L WIMUTL ML LI UTFEGSLD CUTS)
(ULLD 11), TBML @Qi60T 2158 QFMi6| C&TsT SHLMH&myuiled LSleurdlulerensl, Q&lev 139
QUITBLBEbLD, GDHhS C&he| FIAST(PLLY SL D& URISTaNl6L 19 QUIT[HLSE5LD Lifley
Qawiwiiul (perereot. TBML @681 HM&HMENS LOMTMILITE CleucuGoum) LOMGMIGaNEL L6 s el
6T6UIEUNSHEMSHUTNEL MM QMESHMIGATTL 6UMSLILGSSHLILULL . TBML @601 HM&HMEOIS%
wrMUTH UL IM&eeTs C&melg (HLLSTED, gOMm QM&snhSeen STy6uhisemerLl
Uil Q&merTer GLogID S, oMLIEH C&emrel.

GGL&ESET  JMNONUID SENSQSGLUN6GT  (WPlgeys 6T (UL 14) @QhHwim OsLCLIflw
URISeMNLILTeNITS 2_6eng), @& 59.4% GLIEOHLGENET Q&HMTEu(H6TeNg), AHenGSH QST [HG Sevrm
228% o4& o 6lengl. 13@hHU  LIHLMRGST GLUOLSEESHEG QUTMILILTG  @(HLILSI
S MIWLIOULL & (UL 15).@hHmaler CFHearHNsEE SLDOSMIUTID SienLDbHSI6Ten
SOIDBHTER, TBML @& (W&HEW URSNILTETITS QBHSSHI, LTSS TBML @6 27.7% PhGLD.
Gagenmm WLOHMILD GRITH S&wened (PMMGUI 24.3% WOMID 22.8% LMIGELILIS ErhHL 60T
QB (15 &&LOMSLI L60TC S TL[TTH & 60T

SIS, WMDY, URSTCHee, MWL BID, STUOTHE, HAWLFSEST WLHMILD
&ellLgjeonhg GuTestm LM HT(H'&6I 0.3% EUMIT LIMiGHETS 60, FFJT6S LoMMILD HMISLILLT 0.6%
6UEMIJ LMIGATNS &60T. LBG (Lp61Te LMiS6eMLUIL&eT oG ST (8.9%), B&EIWI HHTL 6TLOIGTL 6 (2.5%),
QHCHTCETHWIT (1.2%), LDHMILD LOTVSEESET (1.8%) S AIIUDMIEON([HHE LIHeUTSHIL|6Tersr.
SIG6tTLIg, TBML @601 99 P SEILSHHL Q(bh& USeurdlierenes, CH CHSHHeL
SCITUUT LMHMID UL HALF&HSTEN6T LSTNLIL 1% @ LD.

SpuieNev segor it (Rermentiy, Ceuafbr(BR&Harmed &HLe0l6L GLIenLIGmeT QST (Heus),
Betig. BL6UIGSHen&HSeMledT CUTEH SUDULGSSILLL 600G QLpHS WBeoriilg euemev
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2_LISJERIRI&ET, FJ&HGS6MN60 2 (HhauMGLD &6 &6, &) NTCHFSHHO(BHGH CFFSSLILIEGLD
&L0l6| CUTETMEOIMMITEL TBML JMHLIL_6VMLD.

Qb gyui6 TBML 60T LOMMILIL L LOMHMILD eNFleUT6 &M &ML 6T(hSHISHTL (HHME).
SlmMIeT §ev: TBML HL60 aNLRIGSHMET &S MEUISHEMLD, CLPF&HSSEIMELNLD LDMHMILD
CoumieNislong  Shi@ Geweond, BGsSsgulled UHSGSUIULEMD WLMHMID  &HL6L
ampelLh&afleal  §IHme GOMESHEND, Geld  QUEGLUTEID Q&S FLOIL
2 UNfeTRSERSG CaIlWrTs  QFWeOLLeOMD. TBML &S  Sl6T6y DTG 2 66
LGS &M (bHE GMMHS LOMG: 26T LUGHSEh&HGF QF6iTm) SHHMIFFLHeNUISD [ HiiTs
2_6uIJEHMEST eUMLIGHS LIGHSMET LITS&GSHEH801q LISTS LOMTDHMILD. 2_61T¢ahT GLImLSmeT il
aNSSHHTOMET  (GWIMHFUWIMISMETS QBT GLIMUSET &FDOMIFSHLPNIGSD D6
S CITHEHAWSHNHGLD Fo.(h&H6L SILIMLMIGENETEF GLDGGEVITLD. 3IG60T LIFU60Ten MBICIITSLD,
&lev BL_6D G LNELEHEHHG SIS (PIILITH S6iTenLD, SH & Slenailed Q(HLLG LDHMID 2 L 6L
I HWITS Q(HLUILSTEL &L_6D GLINLSM6T C&&I5 8 SNHDMIEUS FEUTCOMETS).

NmhHwsSHed TBML Q6T HEHmMEVS HaM&HESHE CFILWLGIFalqUl L Lflhglenrser SGLp
2_eianent. HL6016L GLiemL Q&ML (heugmed oL aleneneysen GGG QLTSHILDESEH5HE
elpliyewre| gmUGSHSHIHL, HLe0leL FLLaNCHmHLTs sheser Q&ML LUhalsms
RS  aumsulled  aFH(pemmEsmeT  SOLLGGHHSHL, Hhle  GLeOmEIEnLD
SLLenLIL&smnen GLL(BH S G150, &S TemiLisnL LIOLILIEH S SIS 60.

TBML 6T60TLIGHI 62(h Hld&evment LMHMID QHTemeLCHITHSG LNTEFFenen T6TLG CFeaNeur&ma),
SIGH6T HTHERIGMETSH HNGHS LTINS IGUPmD CHmaIULGHMS. TBML @6dT
LeLGauM| QU ImIGET WHMID CHIMHMSHMS BH6tTG UFHSHCSHTATUSNHGSGLD, HLGVISHE 6T
HIEOOU|D GLIOUSETNET SleTeneld GmDLULSDHSTE 2 SH&HmaT 2 (heUTHGaSDHGLD,
SHFIL T QHHGL GUDLSMmET SISOMSL WLOMHMID LMIGEPHH QFImS
CuuhSGIUGNGLD GLOILD QL TTLES CHemel. Qb < UieTesT S6vor(h LIl LILi&eT, @bSHuiLi
QUEBRISL L UGSHUNeL TBML- HleujsHd QFueuSMETeT LWlgnleTer 2 &dl&emern
2 (HhUTSHGUSMNG LUMISMEGLD. TBML Q6T §E&Hme0s SONIONSS enSHUIMeTe S LDMHMILD
BOG  QUIHRISL V&6, &LeeUTD 2 UNFlemIGET WOHMID dHISHTEL  &HHMIEFFHLHL
SIEOLOLILISBEM 6L LITGISTLILG| &iflwime ChisHed C&emel.
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