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Enviro nmen tal Manag em en t  Program (EMP) cons ti tu te an impor tan t 

compon en t  of th e Environm en tal Impac t Ass essm en t  (EIA) r eport of th e 

d ev elopm en t  proj ec ts wh er e  th e environm en tal moni toring programs and th e 

environm en tal complianc e audi ting (ECA) asp ec ts should b e  d escrib ed in d etail. 

ECA r equir es sys tema tic s el ec tion of moni toring variabl es and analysis of th e 

moni toring da tabas e and also r equir es tha t  a unifor m qua li ty s tandard in audi ting b e  

main tain ed for differ en t  typ es of d ev elopm ent proj ec ts and differ en t  s tag es of th eir 

d ev elopm en t. ECA should produc e an audi t r eport tha t  is easy to und ers tand and 

could b e  us ed und er taki ng mi tiga tio n m eas ur es. Pr es en tl y, in M alaysia, for the EIA 

proj ec ts, th er e  is n ei th er any sp eci fic guid elin e for conduc ting complianc e audi ting 

nor any sys tema tic manag em en t  of th e da ta g en era ted through moni toring of th e 

proj ec ts. 

Th e ma m obj ec tiv e  of this s tudy is to d ev elop a knowl edg e-bas ed 

environm en tal complianc e audi ting sys tem (call ed ECA-KB) tha t  us es exp er t's 

knowl edg e from differ en t environm en tal fi elds and a q uan ti ta tiv e techni qu e  of 

iii 



evaluating the environmental compliance level of a particular project. ECA-KB 

comprises of three components namely monitoring database system, compliance 

auditing model, and knowledge base system. These three component systems have 

been integrated together to produce concise and comprehensive environmental 

compliance audit report for the EIA projects. 

The study provides a tool for the decision-makers and the stakeholders 

namely the project proponents, environmental consultants, and Department of 

Environment (DOE) to monitor, evaluate environmental compliance level of the 

projects, generate compliance audit report, and to keep track on the compliance 

trend. The great potentiality of the developed ECA-KB is that it is produced in easy 

interactive and simplified manner that can be run as desktop applications by both the 

experts and the non-expert users. The system is available in install able CD's and can 

be reached to the potential users by several ways including distribution of CD's 

through market channel, demonstration in the seminars, and symposium. 
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Program Pengurusan Alam Sekitar (EMP) adalah komponen penting dalam 

Penilaian Kesan Alam Sekitar (EIA) bagi projek pembangunan dimana aspek 

Program Pemonitoran Alam Sekitar dan Audit Pematuhan Alam Sekitar (ECA) perlu 

dihuraikan secara terperinci. ECA memerlukan pemilihan pemonitoran 

pembolehubah dan analisis pemonitoran pengkalan data yang sistematik dan juga 

memerlukan satu standart yang seragam untuk dilaksanakan dalam pengauditan 

untuk projek pembangunan yang berlainan pada peringkat yang berbeza semasa 

pembangunan. ECA boleh menghasilkan laporan audit yang mudah difahami yang 

boleh digunakan untuk proses mitigasi. Buat masa ini, di Malaysia, tidak terdapat 

sebarang garis panduan yang spesifik untuk melaksanakan audit pematuhan atau 

pengurusan yang sistematik untuk projek EIA bagi data yang dihasilkan melalui 

pemonitoran projek. 

Tujuan utama kajian ini adalah untuk menghasilkan Sistem Pematuhan Audit 

Alam Sekitar berdasarkan pengetahuan (ECA-KB) yang menggunakan pengetahuan 

pakar dari bidang yang berlainan dan teknik kauntitatif dalam menilai tahap 

pematuhan alam sekitar bagi sesuatu projek. ECA-KB terbahagi kepada tiga 
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komponen iaitu, Sistem Pengkalan Data Pemonitoran, Model Audit Pematuhan dan 

Sistem Berdasarkan Kepakaran. Ketiga-tiga komponen ini telah digabungkan 

bersama dengan pengaturcaraan komputer dan berupaya untuk berfungsi secara 

berkesan untuk menghasilkan laporan projek EIA. 

Keputusan kajian ini memberikan pilihan kepada para pembuat keputusan 

serta pengusaha projek atau lAS, untuk mengawas, menilaian tahap pematuhan alam 

sekitar sesuatu projek serta penghasilan laporan audit pematuhan dan seterusnya 

memastikan pematuhan dapat mengikuti aliran perubahan semasa. Potensi ECA-KB 

yang telah dihasilkan adalah, ianya interaktif dan dipermudahkan sehingga boleh 

dioperasikan dari mana-mana komputer oleh pakar dan bukan-pakar. Sistem ini 

boleh diperolehi dalam bentuk cakera padat (CD) dan boleh mencapai sasarannya 

melalui beberapa cara seperti penjualan, demonstrasi diseminar atau simposium. 
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CHAPTER I 

INTRODUCTION 

General Introduction 

Physical development is necessary for economic growth and general well 

being of society in a country. However, such development normally brings changes 

in the environmental conditions in and around the development projects that could 

cause various short and long-term impacts on the environment. The environmental 

impacts could occur on the physico-chemical, biological, and socio-economic 

systems of the environment. The physico-chemical systems include the air, water, 

and soil; biological systems are the fauna and flora, and the socio-economic systems 

are the human and economic aspects of the environment. 

In Malaysia, nineteen types of development activities have been identified as 

prescribed activities that require for the Environmental Impact Assessment (EIA) 

studies. These activities or projects include housing, resort, infrastructure, quarry, 

industry, waste disposal, petroleum, power generation, agriculture, mining, land 

reclamation, forestry, drainage, port, water supply, transportation, fishery, railway, 

and airport. In addition to EIA, a number of rules, and regulations have also been 

enforced with a view to control and regulate the adverse impacts of such 

development projects on the environment. 

Environmental Impact Assessment (EIA) is a management tool used to 

identify the potential impact of physical development and subsequently to find out 
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the management and technical ways to reduce the environmental impacts (Canter, 

1996; Ortolano and Shepherd, 1995). 

Environmental Impact Assessment Guidelines introduced by Department of 

Environment (DOE) requires the project proponents to suggest an environmental 

management plan including a monitoring plan in their EIA report. The monitoring 

plan would provide qualitative and quantitative attributes of the environment that 

need to be monitored at regular interval and frequency while the project undergoes 

development and operation. The objective of the monitoring plan is to evaluate and 

assess the environmental performance of the project against the background 

environmental conditions and also to identify the areas where specific control 

measures are required. Monitoring of environmental conditions provides the 

necessary inputs for environmental compliance auditing and constitutes the integral 

part of the compliance auditing system (Fedra, 1997). 

Environmental compliance audit is required to verify a project's compliance 

against the EIA approval conditions set by DOE to the project proponents and also 

against existing laws and regulations. The auditing process provides the 

management and control of the environmental practices of the project proponents 

through verifying the company's environmental policy, responsibilities, and 

organisation, risk management procedure, monitoring and reporting of 

environmental data (FAD, 1996). 

Environmental compliance auditing system is a complex process because it 

requires the examination of multiple aspects of the environment. The project 
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