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Abstract: Temenggor Lake is located at 45 kilometers from Ulu Perak district capital, Gerik and it is a man-made lake that was created between 1960s
and 1970s. Temenggor Lake consists the Temenggor dam and it is used to generate electricity for the local citizen on that area. Due to the large area,
Temenggor Lake has been developed as a recreational lake. The purpose of this research is to identify the safety level of boat at Temenggor Lake. The
first phase of this research is identified the total number of passenger boat and houseboat that has been registered with Persatuan Pengusaha
Pelancongan Tasik Temenggor and types of life-saving appliances used on passenger boat and houseboat by observation and interview session with an
expert. Interview session and questionnaires have been distributing in order to collect all the related data and this data has been analyzed by using risk
matrix method to identify the rank of the risk that occurred at Temenggor Lake. The final phase involved a few data from Malaysia Marine Department,
Persatuan Pengusaha Pelancongan Tasik Temenggor and United Stated Coast Guard and comparison has been made between those data to make
some suggestions on increasing the safety of boat at Temenggor Lake by using bench marking method. Based on the result of this research, drown of
children is the highest risk for passenger boat and man over board is the highest risk for houseboat. As the conclusion, most accidents involving
navigation on inland water are the cause from the lack of safety equipment onboard at Temenggor Lake.
Index Terms: Life-Saving Appliances, Risk Matrix, Bench Marking, Malaysian Lake, Safety.
————————————————————

1 INTRODUCTION
Temenggor Lake is located at the Eastern of Perak, Malaysia.
It consists of tropical rain forest and it is the second largest
lake in Peninsular Malaysia after Kenyir Lake, Terengganu.
Temenggor Lake is located at 45 kilometers from Ulu Perak
district capital, Gerik and it is a man-made lake that was
created between 1960s and 1970s. It consists the Temenggor
dam, which responsible for generate electricity for local
population on that area. Temenggor Lake has a large area
which is over 70 kilometers in length and up to 5 kilometers
wide with 120 meters’ depth. Other than that, Temenggor Lake
was surrounded by Royal Belum rain forest. Due to its large
area, Temenggor Lake is used as a resort for outside visitor,
tourist and local citizens. According to Temenggor Lake
Tourism Association (2019), the total number of tourist at
Temenggor Lake can be estimated around 25,000 tourists on
2018 and around 32,000 tourists on 2019. The increasing
number of visitors are affecting the marine traffic at the
Temenggor Lake. Due to the increase of the number of
visitors, the number of recreational boaters are also increased
to fulfil the visitors demand. There are two types of boat at
Temenggor Lake that serve tourist which are passenger boat
and house boat.
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Thus, this study compares the compliances on the lake safety
at Temenggor lake with the international guidelines of US
Coast Guard and Merchant Shipping Ordinace. The findings of
this study can help the stakeholder to reduce the accidental
and mortality risk at the Malaysian Lake. This study on inland
navigation operational framework could be as a catalyst
harmonisation of national and international standard and
practices in order to enhance safety of navigation operational
framework to another body of inland water where involved in
inland navigation. The government and local authority will gain
benefit from the collected data on this study in enhancing
inland navigation operational framework toward developing
and sustaining Malaysia as a world class for tourist and
cultural destination. Malaysian lake is used for transport,
livelihood and leisure which has been involved in inland
navigation (NAHRIM, 2010)[1][2]. The increasing number of
boaters and tourist are affecting the boat traffic at the
Malaysian Lake. Marine Department of Malaysia (2019)
clarified that there is no unified regulatory for safety equipment
on Malaysian Lake. Therefore, any rule or requirement needed
for Malaysian Lake will be involved by local authority.
However, most of the boat operators does not prepare enough
safety equipment such as life jacket, first aid and fire
extinguisher to prepare from any emergency situation that
would occur during navigation. Life-saving appliances is used
to ensure the safety of person while they are under sail
(Malaysian Police Marine, 2019). International Maritime
Organization (IMO) (2000) has been enforced a few
regulations about life-saving appliances and it should be
followed by all merchant vessel to ensure the safety of crew
life at sea[3]. United Stated Coast Guard (USCG) (2012)
reported that 459 people were drowned out of 4,515
recreational boating that had an accident. Based on the
number of the drowning victims at United States, only 15% of
the drowning victims were wearing personal floating device
which is life jacket. (USCG, 2013). As a result, life jacket can
reduce the risk of drowning when the risk of drowning
occurred. The observation was made and the data collected
showed that the used of life jacket among US adult
recreational boaters on open motorboats was only 5.3% and
the others were not used the life jacket in 2010 (USCG, 2013;
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JSI 2016)[4]. The main objective of this research been
conducted is to access the safety status of passenger boat
and houseboat during navigate at Temenggor Lake by
establishing the status of safety of passenger during
navigation at Temenggor Lake by observation, comparison to
other established lakes and provide recommendation in order
to enhance the safety status of the lake.

2 METHODOLOGY
In order to determine the safety status of passenger during
navigation at Temenggor Lake, this study has been conducted
based on a combination of a few method such as risk matrix
method and bench marking method. The first step in this study
is to carry out an observation on research area to collect and
gather all the related data and information. For the second
steps has been conducted to compare any applicable
regulatory matter relating to safety requirement at Temenggor
Lake. This collected and gathered data has been compared
with other lake where safety requirements is applied for
passenger boat and houseboat at inland waters. The results is
to establish the safety status of passenger at Temenggor Lake
and provided recommendation to enhance the safety status of
passenger at Temenggor Lake. However, secondary data from
any related sources such as lake authorities will also be
gathered and collected in order to determine any applicable
regulatory and the types of water craft at Temenggor Lake.
2.1 Risk Matrix
Risk matrix is a part of formal safety assessment. However,
formal safety assessment is process of ensuring that action
need to be taken before any tragedy that might occur on
certain area (IMO, 2018)[5]. For the first step of this method
which is to identify any hazard at Temenggor Lake, literature
reading, expert engagement and observation on research area
has been conducted. Sample is randomly selected among the
respondent having different background including the
navigator, the owner of the boat, business owner, and
stakeholder. The study area is precisely located at the
Temenggor Lake Jetty, Gerik, Perak, Malaysia (5°33'28.7"N,
101°20'48.5"E). However, most of literature such as (Kopacz
et.al., 2001), (Hu et.al., 2007) and (Kuwata et.al., 2014)[6][7][8]
were focused on open water that related to navigation and it is
not specified on inland waters or any locked bodies of waters.
Therefore, review on a critical risk that related to navigation
were listed down and opinion from the expert were considered
to determine which hazard or risk that relevant to Temenggor
Lake.
TABLE 1
REVIEW OF CRITICAL RISK OF NAVIGATION THAT RELEVANT TO
TEMENGGOR LAKE
Hazard
Collision

Sinking
Capsize

Fire
Drowning

Description
Contact between vessel
and any vessel or object
that may cause damage
to vessel or object
Ingress of water that may
cause damage to vessel
Occur when vessel lost
its control and turn over
upside down
Presence of smoke and
fire that may cause
damage to vessel
An emergency situation
where a vessel’s crew or

Source
Marine
2016b;
2012 [9]

Insight,
House,

Wartsila, 2018[10]
Marine
2017b[11]

Insight,

Marine
2016a[12]

Insight,

Ketengah,
Malaysian

2017;
Marine

Man
Overboard

passenger falls out into
the water and cause lost
of life
An emergency situation
where a vessel’s crew or
passenger falls out into
water
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police, 2017

Marine
2018b [13]

Insight,

For the second step of this method is conducting risk analysis.
Risk Matrix has been conducted to identify the likely and the
highly risk that occurred at Temenggor Lake. Risk matrix is a
matrix that used during risk assessment and to define the level
of every risk that occurred by considering the category of
probability or any likelihood against the category of
consequence severity (Julian Talbot, 2018)[14]. Risk matrix is
a simple mechanism to identify and increase the visibility of
risks and could assist management decision making during
research activities. However, the objective of this research is
to assess the safety of passenger during navigation at
Temenggor Lake. Therefore, this method only consume 2
steps in this formal safety assessment. In order to gather all
the related data regarding the level of safety of passenger at
Temenggor Lake, questionnaire using Likert Scale has been
distributed randomly with five response categories (1-5) for the
hazard (Sullivan &Artino, 2013)[15] to different background
such as lake authority, marine police of Temenggor Lake, boat
navigator and local citizen. All the collected data were
analyzed by using risk matrix formula and data were presented
in the form of risk matrix table to show the highly and likely risk
that occurred at Temenggor Lake, Malaysia. For example, the
data value for collision of passenger boat is calculated as
follows for each respondent:
Risk = Likelihood x Severity

Collision 

R1  R 2  R3  etc..
Total Re spondent

The mean value indicating the preferred choice is calculating
using the Equation:

x

R
Total Re spondent

The mean value for each critical risk of navigation that related
to Temenggor Lake were presented in Risk Matrix table and
risk level of critical risk of navigation at Temenggor Lake were
identified and ranked based on the highest risk to the lowest
risk.
2.2 Bench Marking
Bench marking is about the measurement of the quality in an
organization and a comparison between two organization’s
qualities (Wren Hawthorne, 2015)[16]. There are few
objectives of the important of bench marking which is to
determine what is the improvement and where the
improvement can be implant in order to increase the level of
the safety status in an organization (Eddie W.L, 1998)[17].
This research is comparing the minimum safety requirement
status based on a few requirement safety status from major
organization such as Merchant Shipping Ordinance (MSO)
and The United State Coast Guard Safety Requirement. The
collected data regarding the safety requirement from a few
major organization then were compared with current safety
263

IJSTR©2020
www.ijstr.org

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 05, MAY 2020

requirement that has been practiced at Temenggor Lake.

TABLE 4
RANKING OF RISK OF ACCIDENT FOR PASSENGER BOAT

3 SECTIONS

SEVERITY

3.1 Risk Identify
A set of survey form were distributed and used interview and
observation on safety equipment of passenger boat and
houseboat at Temenggor Lake. All the data has been analysed
by transfer it to the Microsoft Excel Spreadsheet® 2016 to
depicts the research output in the form of risk matrix table. For
example, all collected data will be analysed by using risk
matrix and transfer it to the Microsoft Excel Spreadsheet®
2016. the data for drown of children for passenger boat is
calculated as follows:

Collision 

ISSN 2277-8616

3  2  8  ...n
 3.66
70

RISK

1

Collision
of
passenger boat
Drown
of
children
for
passenger boat
Sinking
of
passenger
passenger boat
Capsize
of
passenger boat

The results of the respondent judgement regarding the risk
level of critical risk of safety navigation at Temenggor Lake for
passenger boat are listed in table 2 and risk level of critical risk
of safety navigation at Temenggor Lake for houseboat are
listed in table 3 as below.

(1-4)

(1-4)

(1-4)

(1-4)

2
(5-8)

(5-8)

(5-8)

(5-8)

3

4

5

(9-12)

(1316)

(17-20)

(9-12)

(1316)

(17-20)

(9-12)

(1316)

(17-20)

(9-12)

(1316)

(17-20)

TABLE 5
RANKING OF RISK OF ACCIDENT FOR HOUSEBOAT
SEVERITY
RISK

1

2

3

4

(9-12)

(13-16)

(9-12)

(13-16)

(9-12)

(13-16)

(9-12)

(13-16)

5

TABLE 2
Drown
of
children
for
passenger
boat

RISK LEVEL OF CRITICAL RISK OF SAFETY NAVIGATION AT
TEMENGGOR LAKE FOR PASSENGER BOAT
Hazard

Mean (

x)

Fire Onboard

Collision

3.66

Drown of children

13.23

Sinking

9.44

Capsize

6.74

RISK LEVEL OF CRITICAL RISK OF SAFETY NAVIGATION AT
TEMENGGOR LAKE FOR HOUSEBOAT
Mean (

x)

Drown of children

10.77

Fire Onboard

6.41

Sinking

3.33

Man Overboard

13.2

(1-4)

Houseboat
Sinking

(1-4)

Man
Overboard

(1-4)

(5-8)

(5-8)

(5-8)

(5-8)

(17-20)

(17-20)

(17-20)

(17-20)

3.2 Safety Requirement Benchmark
Due to the minimum requirements that has been setup by the
lake authority that responsible in Temenggor Lake, every
passenger boats should bring at least: Total number of life
jacket must be equal to the total capacity of boat
1. 1 unit of first aid should be onboard.

TABLE 1

Hazard

(1-4)

However, minimum requirements that has been setup by the
lake authority, every houseboat should bring at least;
1. 4 units of fire extinguisher
2. 1 first aid
3. 2 rescue boat for each houseboat
4. Muster station plan
5. Total number of life jacket based on the total capacity
of houseboat.

All analysed data were ranked based on their mean in order to
identify the highest risk at Temenggor Lake. Based on the
Table 4, it shows that the higher risk that occur at Temenggor
Lake is drown of children for passenger boat followed by
sinking of passenger boat, capsize of passenger boat and
lastly collision of passenger boat. Other than that, Table 5
shows that man overboard is the highest risk of accident for
houseboat and at the top of the rank and followed by drown of
children, fire on board and lastly sinking of houseboat.

Table 6 shows the comparison between United Stated Coast
Guard and Temenggor Lake Authority requirements. There is a
slight different between both, whereby the US Coast Guard is
more stringent than Temenggor Lake Authority. Regarding to
the Table 7, MSO had few differences on the requirement such
as every boat shall bring at least 1 unit of lifebuoy and at least
4 unit of child life jacket[18]. Meanwhile, Temenggor Lake
Authority does not have the requirement to bring 1 unit of
lifebuoy and 4 unit of child life jacket. Last but not least, there
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is no different on safety requirement between MSO and
Temenggor Lake which is every boat shall bring at least 1 unit
of first aid and 1 of unit fire extinguisher based on Malaysia
Shipping Ordinance requirement.
TABLE 6
COMPARISON BETWEEN USCG AND TEMENGGOR LAKE AUTHORITY
EQUIPMENT

US COAST GUARD

TEMENGGOR
LAKE AUTHORITY

LIFE JACKET

Based on total
capacity of
passenger + 1
lifebuoy (more 16ft)

Based on total
capacity of
passenger

FIRST AID

1 first aid

1 first aid

FIRE
EXTINGUISHER

1 fire extinguisher

1 fire extinguisher

ISSN 2277-8616

improve safety of passenger and operational efficiency

5 ACKNOWLEDGEMENT
This work was supported by the Fundamental Research Grant
Scheme
(FRGS)
Phase
1/2018
(UMT/RMIC/FRGS/1/2018/59528). The authors would also like
to thank the Gerik District Council, Persatuan Pengusaha
Pelancongan
Tasik Temenggor, University
Malaysia
Terengganu, the experts, local community, research assistants
and all those who provided cooperation and assistance for this
study.

6 AUTHORS’ DECLARATION
On behalf of all authors, the corresponding author stated that
there is no conflict of interest.

7 REFERENCES

TABLE 7
COMPARISON BETWEEN MSO AND TEMENGGOR LAKE AUTHORITY
EQUIPMENT

MERCHANT
SHIPPING
ORDINANCE

TEMENGGOR
LAKE AUTHORITY

LIFE JACKET

Based on total
capacity of passenger
+ 2 lifebuoy + 3 child
life jacket

Based on total
capacity of
passenger

FIRST AID

1 first aid

1 first aid

FIRE
EXTINGUISHER

1 fire extinguisher

1 fire extinguisher

Based on the findings, we suggest an organization that has
responsibilities should observe the level of safety of boat at
Temenggor Lake so that the safety level can be implement.
Moreover, the precaution should be taken by organizational to
plan and to monitor every boat operator to ensure that the
safety of boat at Temenggor Lake maintained their high level.

4 CONCLUSION
Based on table 4, the highest risk of accident that occur for
passenger boat at Temenggor Lake is drown of children and
table 5 shows that the highest risk of accident that occur for
houseboat is man overboard. According to District Council of
Hulu Gerik (2019) stated that most accidents involving
passenger during navigation on inland water are the cause
from the lacks of safety equipment onboard of passenger boat
and houseboat at Temenggor Lake. Thus, the recreational
boater activities should be determined and the level of safety
of boat should be at safe level because it will affect the
number and the average of tourism to the Temenggor Lake. In
addition, there are several practicable ways to improve the
safety of boat at Temenggor Lake such as following all the
requirements that has been set up by lake authorities to
ensure all the safety equipment can be use on the mean time.
Lastly, the method that has been used in this study could be
applied to other body of inland water that involved in inland
navigation. This should be done towards harmonisation of
practices and requirement for inland navigation in order to
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