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The current development in the coastal zones of the state of Sarawak is characterized by
insufficient integration, coordination and cooperation amongst federal, state and local
governments and other stakeholders. The direct implication of poor coordination may
give rise to complicated and undesirable negative environmental impacts on the state

coastal zones.
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This study is focused on the Sg. Kejapil water catchment, in Miri Division. The abundant
natural resources within the water catchment area such as timber, water and its relief
characterized by undulating plain attract many stakeholders. The uncontrolled human
activities within the water catchment area have resulted in negative environmental

impacts on Sg. Kejapil water catchment and its raw water.

This study has confirmed that there are negative environmental impacts on Sg. Kejapil
raw water due land development sited in the upper region of the catchment. Results show
that the concentration levels of the ammonia nitrogen and nitrate nitrogen in Sg. Kejapil

raw water are increasing from 1997 to October 1999..
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Perkembangan pembangunan sekarang di sepanjang kawasan pantai Sarawak dicirikan
dengan ketidaksenambugnan, kekurangan kodinasi dan kesepakatan diantara kerajaan

pusat, kerajaan negeri dan kerajaan tempatan dan peneroka. Implikasi daripada
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kekurangan kodinasi boleh mengakibatkan situasi menjadi komplek dan kesan negatif

terhadap alam sekitar kawasan pantai.

Kajian ini difokuskan kepada tadahan hujan Sg. Kejapil, di Bahagian Miri. Taburan harta
asli yang banyak di sekitar kawasan tadahan hujan seperti kayu balak, air dan permukaan
bumi yang agak rata menarik para pelabur. Aktiviti-aktivit yang kurang mementingkan
kesan buruk kepada alam sekitar telah mencemarkan tadahan hujan Sg. Kejapil dan air

sungainya.

Kajian ini telah menentukan kesan negatif kepada alam sekitar Sg. Kejapil akibat
pembangunan yang dijalankan di hulu kawasn tadahan hujan tersebut. Kajian ini telah
menentukan bahawa paras kepekatan ammonia nitrogen dan nitrate nitrogen dalam air

mentah Sg. Kejapil telah meningkat sejak tahun 1997 sehingga Oktober 1999.



1. INTRODUCTION

1.1 General and Overview

The tropical coastal zones are some of the most dynamic region on earth.
Complex habitat mosaics interact to carry out multiple ecological functions which are
more than capable of satisfying the basic life support, land use and resource production
needs of coastal population growth and economic activities. However, in many tropical
countries that experience rapid population growth and uncontrolled economic activities
have caused pollution, habitat degradation and depletion and over exploitation of natural

resources in the coastal zones.

While most ecological systems in the tropical coastal zones are remarkably
resilient to many of these human activities but their capacity to bounce back becomes
limited when their resilience thresholds are exceeded. The need for new and innovative
coastal zone management arrangements is apparently necessary to enhance sustainable

growth of the coastal zones in Malaysia to boost successful economic development.

To promote sustainable economic growth, Malaysia has also wisely participated
actively in implementing and regulating several environmental policies to ensure future
development is sustainable and favorable. This has been outlined at the national level in
the implementation of the 7th. Malaysian Plan and also in the government’s interests in
supporting the National Conservation Strategy (1993) and Agenda 21 of the Rio de
Janeiro Conference on Environment and Development (UNCED). It is a global and

collective interest from the highest authority at the Prime Minister’s office as major



player in these environmental issues and delegates the authority to the Sarawak State

government to regulate and implement the environmental policies (MISPA, April 1999),

In the olden days, the fertile great river basins in the tropical regions had been one
of the focused areas of major development such as the Ganges in India, the Indus in
Pakistan and the Yantze Kiang in China. Nowadays nowhere has this development been
more dramatic than within the area known as the coastal zones of the tropical regions.
Integrated Coastal Zone Management (ICZM) has been recognized as an important
management tool that can be used to enhance the sustainable use of coastal ecosystems.

[CZM has been adopted in more than 50 countries around the world including Malaysia

(MISPA , April 1999).

The DANCED (Danish Cooperation for Environment and Development) is
currently promoting the transfer of environmental management technology and know-
how to developing countries with the objective of improving the global environment has
contributed about RM 13 millions for three ICZM pilot projects in three states in
Malaysia; the States of Penang, Sabah and Sarawak (Sarawak State Planning Unit et.al.
1998). The ICZM project started in September 1996 will last for three years until
September 1999. However, DANCED has recently agreed to extend the project period

until June 2000 next year in order to finalize some tasks which are still outstanding,

In response to this challenge, the Sarawak State government has established two

areas as ICZM State Pilot Projects and is basically to test the ICZM tool with regard to

[38)



the state local coastal environment. It is hoped that [CZM will be able to make all
stakeholders understand the concepts and the complexity of the ecosystem of Sarawak's
coastal zones. The two coastal zones selected as areas of ICZM pilot projects in Sarawak

are Miri-Suai Pilot Project Area (MISPA) in Miri Division and Daro-Mukah Pilot Project

Area in Sibu Division.

1.2 Malaysia and Integrated Coastal Zone Management (ICZM)

The Federal Government of Malaysia through its agency the Economic Planning
Unit (EPU) in Kuala Lumpur is the overall coordinator for all [CZM projects in
Malaysia. The development of the integrated coastal zone and coastal resources
management is one of the goals of the Government of Malaysia as been expressed in the
National Conservation Strategy (1993). The Government of Malaysia has contributed
about RM 3.6 millions to the ICZM projects that have been implemented at various
stages in three states in Malaysia namely the states of Penang, Sabah and Sarawak

(Sarawak State Planning Unit, 1998).

Integrated Coastal Zone Management (ICZM) is a coastal zone management tool
adopted by the Malaysian Government to manage the resources of the coastal zones in
Malaysia. Its success rely on the collaborative participation by all affected economic
sectors, government agencies and non-government organizations arose out of concern to
strike a balance between competing coastal activities and uses of coastal resources in

ways which recognize the potential coastal hazards and its commercial and strategic



interests. ICZM is also an approach that recognizes the need to conserve important

resources to ensure sustainable future development.

ICZM is based on the physical, socio-economic and political connection both
within and among the dynamic physical system, which when aggregated together define a
coastal zone. It can also be seen as a continuous and dynamic process that unites all
stakeholders in developing an integrated plan with a coordinated strategy for the
allocation of environmental, socio-cultural and institutional resources to achieve the

conservation and sustainable use of coastal zone (MISPA Ist. Draft November, 1998).

1.3 Sarawak Integrated Coastal Zone Management (ICZM)

The current development in the coastal zones of the State of Sarawak is
characterized by insufficient integration, coordination and cooperation among federal,
state and local governments and other stakeholders. There are competing and conflicting
interests in the coastal zones and these may lead to unsustainable development in the near
future if kept unchecked. The direct implication of poor coordination may give rise to

complicated and undesirable negative environmental impacts on the state coastal zones.

In Sarawak State the ICZM Project is guided by the Steering Committee under the
Chairmanship of the State Secretary of Sarawak. The State Planning Unit (SPU) has
been appointed as the coordinating body for the project and the ICZM Unit provides

supports to the DANCED consultants involved in the project. The ICZM Unit comprises



a Project Manager and a Chief Technical Advisor from the DANISH Joint Venture
companies and several Counterparts from other government agencies such as the
National Resource Environmental Board (NREB), Department of Irrigation and Drainage

(DID), Land and Survey (L&S) and Marine Fisheries Department.

However, the other ICZM members from the other relevant ministries and
government agencies are called in to participate as per output basis such as State Jabatan
Kerja Raya at the divisional level in Miri Division which is represented by the author.
The local consultants are also engaged to assist in the effectiveness and smooth
implementation of the project. Eventually, the ICZM mechanism will be integrated onto
government administrative system and processes probably after the pilot projects period

expires in June 2000 next year.

The Sarawak ICZM requires a definite area to be defined as Coastal Zone in order
that the collaborative planning and management that makes the processes of ICZM can
be made effective (as shown in Figure 1). The Coastal Zone areas of the State of Sarawak
include coastal waters, the coastline itself and the coastal lowland. To date there is no
international convention exists as to how far the Coastal Zone extends and defines.
However, the boundary lines are often determined by issues which form the basis for the

creation of an ICZM programme.

It has been agreed by the Steering Committee for the DANCED-ICZM

SARAWAK that the Coastal Zone boundary of State of Sarawak includes:
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1 Offshore areas which extend up to Exclusive Economic Zone (EEZ).
2 Inland areas which encompass the wide coastal lowland, with about 300 km sandy
beaches, 100 km rocky beaches, 83 km mud plains and 330 km mangrove

beaches, along its 816 km coastline, which are influenced by tidal waters.

The map as shown in Figure 1 demarcates the consolidated boundary of the

Coastal Zone of State of Sarawak.

1.4 Miri-Suai Pilot Project Area (MISPA)

On 10" August 1998, the Sarawak State Government launched the Integrated
Coastal Zone Management (ICZM) Miri-Suai Pilot Project (MISPA) for Miri Division.

MISPA is established for two reasons:

1 To implement ICZM on a smaller scale (called Miri-Suai Pilot Project Area
abbreviated as MISPA) to better understand the immense complexity of Sarawak
social, ecological and economic subsystems that make up the coastal system.

2 It serves as a learning experience that will contribute to the overall strategy and

implementation of the ICZM Action Plan for Sarawak State in future.

MISPA is also part of the broader effort to create a new and innovative
management arrangements to help lead to sustainable development of the coastal

ecosystem (social, ecological and economic) particularly in Miri Division coastal zone
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(MISPA. Ist. Draft November 1998). However. it 1s important for all readers to be
reminded that MISPA dose not cover the whole Miri Division. It only covers a

designated area of Miri Division coastal zone as shown in maps of Figure 2.

The MISPA is defined as the coastal area that is bounded by the 12 nautical-mile
territorial waters in the South China Sea and within the landward boundary. On land it is
bounded by Sungai Batang Baram to the east and Sungai Batang Baram Catchment to the
west. The land boundary generally follows the district boundary, road and the river
catchment boundaries. MISPA has approximately 84 km of coastline and covers
approximately 2,402 kilometers square of land area and 1,124 kilometer square of sea
area. The approximate land areas of Miri and Subis sub-districts in MISPA are shown in

Table 1 below.

District/Sub-district Area (kilometer square)
Miri 927.4 B
Sibuti 842.5
‘Niah-Suai 580.0
Beluru 92.5
Total MISPA Area 2,402.4

Table 1. Total Land Area of MISPA by Districts
Source: MISPA April 1999




1.5  Concepts and Goal of ICZM in MISPA

The project is financially and technically supported by the Government of Malaysia
through the Economic Planning Unit in the Prime Minister’s office and Denmark through
the Danish Co-operation for Environmental and Development (DANCED) (Sarawak

State Planning Unit. 1998, October 2nd. Draft).

A proactive ICZM Team for MISPA was formulated in August 1998. Jabatan
Kerja Raya Miri Division was represented by the author. The MISPA Organization Chart
is as shown in Figure 3. One of the tasks of the ICZM Team is to identify some of the
major issues that either catalyst or divert the path towards a more sustainable
development of MISPA, the coastal zone. It also attempts to synthesize existing
information gathered from various government agencies and other stakeholders who have
vested interests in MISPA and structure it in such a way that it can be used to understand

the current situation of MISPA.

The ultimate goal of ICZM is to create a dynamic process which will suggest
alternatives and recommendations to encourage more efficient uses of coastal resources.
By this it means that ICZM also helps to enhance more efficient economic development

and environmental management towards a more sustainable development of MISPA.

The basic concept of ICZM in MISPA is to refer all issues to three dimensions of
the Coastal Zone System (i,e Social, Ecological and Economic best abbreviated as SEE

formula of the Coastal Zone System) as well as the institutional and legal framework.

10
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ICZM also serves as dimensional snapshots for ICZM Team to identify the
priority issues, their causes and effects (in terms of social, economic and ecological
aspects) and provides potential opportunities in making future suggestions to higher
authority or other relevant parties that have vested interest in MISPA. Feasible and noble
suggestions are documented as supporting document for drafting the ICZM Action Plan
(as been stated in Item 1.3. Integrated Coastal Zone Management. Miri-Suai Pilot Project
Area. Coastal Zone Environmental Profile 1998. Draft Final) which is to be completed by

June 2000 and shall be implemented in MISPA.

The formation of ICZM Team in MISPA begun in August 1998 when ICZM was
launched for MISPA by Sarawak State Government. The formation and the formulation
of the ICZM Team was a gradual process as it started from a very small group whereby
members were comprised of representatives from various local agencies and government

departments particularly within Miri Division.

However, as more and more related issues were discussed the group started to expand.

The MISPA Organization Chart is as shown in Figure 3.

1.6 Problem Statement

In earlier discussion (Sarawak Integrated Coastal Zone Management ), it was

mentioned that the current development in the coastal zones of the State of Sarawak is



characterized by insufficient integration, coordination and cooperation among various

stakeholders that have vested interest in the region.

This is because there are no existing general protocol or basic guidelines to
coordinate the implementation of various activities within the region.
The direct implication of this shortcoming may give rise to complicated and undesirable

negative environmental impacts due to uncoordinated human activities.

It is very important to recognize the resilient thresholds of the coastal zone in
order to avoid future environmental disaster which may not be confined to the coastal
zones only but may exerts damages to the other parts of ecosystem outside the coastal
zones. Such dramatic negative environmental impact has a very adverse implication to

sustainability of ecosystem within the coastal zone.

However, it is not possible to state the whole problem of the coastal zones of
Sarawak. It is intended in this study that the actual focus of subject area is within MISPA
the Sibuti sub-district as shown in map of Figure 2 earlier page. The physical boundary of

the study area is Sg. Kejapil Water Catchment area as shown in maps of Figures 4 and 5.

The general parameters of study are human activities within the catchment region
and their impacts and influences on raw water at the raw water intake point of JKR
Bekenu Water Treatment Plant. The specific domain of the study is the concentration of

nitrogen compounds in the form of ammonia nitrogen (NH3-N) and nitrate nitrogen

13
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(NO3-N). Figure 6 below shows the diagrammatic representation of the flows of

the study functions.

Sarawak Coastal Zone

Nitrogen . Ammonia Nitrogen
MISPA Compounds

2 Nitrate Nitrogen

. . ¢ - Sg. Kejapil W
Sibuti Sub-district || i C;;tjg}?r;qentaler

Figure 6. The diagrammatic representation of the flows of the study functions.

The readers are reminded that the study functions as shown above are mainly the
general outline of the study to assist the author to have focus throughout his work. It is
not meant to discard other possibilities or parameters that may arise as parts of the study

as the researcher progresses towards his findings to justify the study hypotheses.

1.7 Scope of Study

There are two parameters involved in this study. They are two nitrogen

compounds in the form of:

16




1. Ammonia nitrogen (NH3-N)

2. Nitrate Nitrogen (NO3-N)

1.8  Objectives of study

There is a need to measure the environmental impact due to rapid land development in
Sg. Kejapil water catchment especially for the past few years. Therefore, the specific
objectives of this study are to analyze the concentration levels of:

1. ammonia nitrogen (NH3-N)

2, nitrate nitrogen (NO3-N) from the raw water sampled from this water catchment

for the last five years from 1995 to October 1999.

The Sg. Kejapil water catchment area is shown in maps of Figure 4 and 5 in the previous

pages.

1.9 Limitations

The limitation of the study is that the result of this study will not be representative

to represent the situation in other water catchments in Sarawak state. The findings and

results only reflect the situation within Sg. Kejapil water catchment area though the

causes may be contributed partially or wholly from outside the catchment area.

17



It is a specific study focusing specifically on the concentration of nitrogen
compounds as ammonia nitrogen and nitrate nitrogen that has risen abnormally in

concentration level for the last few years especially the last half of 1990s.

1.10 Definition of Terms

Ecosystem:  The combination of living things together with their non-living habitats.
Fundamental processes for an ecosystem include the flow of energy
through the system via food chains and food webs and the cycling of

nutrients.

Integrated Coastal Zone Management (ICZM): Integrated Coastal Zone
Management is a system to manage the resources of the coastal zone
through the collaborative participation by all affected economic sectors,
government agencies, and non-governmental organizations. It is bases on
the physical, socio-economic and political connection both within and
among the dynamic physical systems, which aggregated together will

define a coastal zone.

Stakeholder:  Any party that has vested interest in the water catchment area of Sg.

Kejapil.
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