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1. INTRODUCTION
1.1.  Remote Sensing and Geographic Information System (GIS)
In line with the latest technological developments, Geospatial Data is crucial to address global issues, especially sustainable development and eradication of poverty. Therefore, the National Audit Department Malaysia is in sync with these developments through the use of Remote Sensing Technology and Geographic Information System (GIS) in Cooperation Notes {Memorandum of Understanding (MoU)} between the National Audit Department Malaysia and the Malaysian Remote Sensing Agency, under the Ministry of Science, Technology and Innovation which was signed on 3 August 2012. The MoU’s  purpose was for developing Remote Sensing application and supply Remote Sensing satellite images in auditing activities by the National Audit Department Malaysia. A Steering Committee chaired jointly by the Auditor General of Malaysia and Director General of the Remote Sensing Malaysia Agency coordinates its implementation.
The Auditor General of Malaysia has issued an instruction that those audit teams intending to obtain the services from the Malaysian Remote Sensing Agency for auditing purposes will be through the Environment Audit Division of the National Audit Department Malaysia.  
1.2. Project Audit Geospatial System (PAGeS)
 Project Audit Geospatial System (PAGeS) is a system that provides advance data information based on the use of four elements which are remote sensing technology (RS), Geographical Information System (GIS), Global Positioning System (GPS) and latest Information Communication Technology (ICT) as follows;
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1.3. 
An example of Audit Review involving the use of Remote Sensing has been selected for the purpose of this Paper.  The Audit Review Report has been presented in Parliament of Malaysia in 2013.

2. AUDIT REVIEW 
2.1.  Project  Management  to Prevent Coastal Erosion and Dredging 

        River Mouth – Impact to Environment 


The length of Malaysia’s coastline covers 4,809 km comprising 860 km to the East Coast of Peninsular Malaysia; 1,171 km in the West Coast of Peninsular Malaysia; 1,035 km in Sarawak and 1,743 km in Sabah. National Coastal Erosion Study (NCES) conducted during the month of November 1984 to January 1986 has stated that 1,380 km (28.7%) of the 4,809 km coast is facing problem with erosion. The Government has directed the Department of Irrigation and Drainage Malaysia (DID) to manage projects to prevent further coastal erosion and to dredge river mouths all over Malaysia. For that purpose, the Department of Coastal Engineering at DID [now known as The Management of River Basin and Coastal Zone  (BPLSZP)] at  the Headquarters and State level will plan and implement the prevention of coastal erosion and the excavation of river mouths,  while the project monitoring is conducted by BPLSZP at the State  and Regional  level. As of 2010, a total of RM869 million (99.8%) covering 202 coastal erosion projects and excavation of river mouths was spent  out of the whole provision under the 9th Malaysian Plan (RMKe-9) amounting to RM871 million.  Project management for the prevention of coastal erosion and excavation of  river mouths should be made in accordance with the prescribed regulations, as follows:
i.  The Environmental Quality Act (EQA) 1974;

ii. Environmental Quality Order 1987 (Environment Impact Assessment

    Prescribed Activities);

iii. DID Coastal Erosion Protection Guidelines 1/1997; and

iv. Guidelines for Preparation of Coastal Engineering Hydraulic Study   
And Impact Evaluation (Fifth Edition, 2001).


The NCES findings also classify three categories of erosion happening on the coast of Malaysia as in Table 1. For the purpose of controlling coastal erosion, two control methods are used, that is structural and non-structural control. Structural control can stop or reduce erosion rate. While non-structural control aims to reduce wave energy and maintain the natural topography of the beach. The details are as in Table 2.
TABLE 1

CATEGORY OF EROSION BASED ON NCES STUDY 
	CATEGORY
	DESCRIPTION

	1
	Coastal areas are eroded where facilities or infrastructure at high risk for damaged or destroyed

	2
	Beachside area eroded at a rate where the value of public property and agricultural land are endangered within 5 to 10 years unless remedial action is taken.

	3
	Beachside area suffering from soil erosion is still yet to be developed. However, the impact to the economy around  was small or no if left without remedial action.


TABLE 2

COASTAL EROSION CONTROL METHODS
	EROSION CONTROL METHOD
	DESCRIPTION
	PHOTO

	Structural
	Protect Layer (Revetment):

· consists of rocks or from  concrete blocks 

· a light structure and is suitable in areas with a large tidal wave
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	Groin : 

· shaped straight and perpendicular to the coastline

· constructed from various materials such as wood and stone

· used for the sand beach.
	[image: image6.png]




	
	Breaking the waves (Breakwater): 

· a large and difficult structure built 

· involve high cost of construction

· reduce the action of waves in the area behind the construction of the structure
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	Seawall: 

· protecting slope from the action of waves

· reduce energy waves on sandy beach
	[image: image8.emf]

	Non Structural
	The restoration of the coast (Beach Nourishment): 

· known as replacement beach.

· materials reclaimed area should be equal to or larger in size as well as its density  compared to the  existing beach material (natural beach)
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	Mangrove Planting;

· Mangrove will retain and spread the waves energy
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	Geotextile:

· made from polymer materials 

· serves as an exile, filtering, Inaugural, Displacement and Obstruction Humidity
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	Sand Dune:

· formed by the wind
· It is one stock of sand above  and has directions to the ground when the normal ups and downs 
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2.2.
Auditing Objectives

This audit was conducted to assess whether the management of the Coastal Erosion Prevention Project and the River Mouth have been managed efficiently to achieve the objectives stipulated.
2.3.   Scope of the Audit
The scope of the audit includes planning, implementation and monitoring of 3 Projects for Preventing Coastal Erosion and Dredging of River Mouth for the 9th Malaysian Plan period.  The projects selected were,   the Refurbishment of The Mouth River of Pahang River  (Phase 1), Control of Coastal Erosion at  Sembayan Village, Rompin, Pahang  and Control of Coastal Erosion at Sabak Beach, Kota Bharu, Kelantan (Phase 3). The Audit was conducted between November 2012 and January 2013. 
TABLE 3

BACKGROUND OF THE PROJECTS
	NAME OF PROJECT
	COST OF PROJECT (RM MILLION)
	BACKGROUND

	 The Refurbishment of The Mouth River of Pahang River  (Phase 1)
	258.17
	( Location:    Mouth River of Pahang River.  
( Procurement Method Appointed by Finance Ministry 
( Contractor:    MRCB Environment Sdn. Bhd.
( Implementation:   Design & Build 
( Scope  of Project : 
   i)  Dredging; 
   ii) riverbank protection along 1.3 km; 
   iii) construction of breakwaters (na1 - 402.5 m; Na2 - 105 m); and 
   iv) construction of groins (2 nos.); 
   v) construction of breakwaters, dykes and office complex of DID; and 
   vi) dredging the mouth of Tanjung  Agas river  and the bypass channel



	Control of Coastal Erosion, Kg. Sembayan, Rompin, Pahang
	6.35
	( Location:     Sembayan
 Village, Rompin, Pahang
( Capacity:    1.6 km
( Procurement Method:   Tender 
( Implementation:   Conventional
( Project Scope:     Construction of rock revetment along the 0.25 m and 1.35 km long beach 
                               nourishment

	Control of Coastal Erosion in Sabak Beach, Kota Bharu, Kelantan (Phase 3).
	5.48
	( Location: Pantai Sabak, Kelantan
( Capacity: 1,430 m 
( Procurement Method: Tender
( Contractors: Kelproperties (M) Sdn. Bhd. 
( Implementation:    Conventional 
· Project Scope:   Construction of stone revetment along the 1,430 m





  2.4.    Auditing Methodology

An audit was conducted by checking the files, records and documents as well as analysing data related to the project involved. Site-visits, physical inspection and interviews with related officers were also conducted at the chosen site project. Satellite images from the Remote Sensing Malaysia Agency were also obtained for each project area and analysis of the images was made.
2.5.   Audit Findings

· An audit conducted between November 2012 and January 2013 found that physical and financial performance for all Erosion Prevention Projects and Dredging of Confluence (River Mouth) were both satisfactory. For the Project Control of Coastal Erosion in Sabak Beach, Kota Bharu, Kelantan (Phase 3) audit found that the project  have helped control the coast from continue to erode; saved properties, facilities as well as infrastructure built on the project areas and helped improve the local economy. However, there were weaknesses in the aspects of project management as follows:
i.     an Integrated Coastal Management Plan had not been made available for States that were facing serious coastal erosion;

ii.   
procurement and contract administration were not carried out in a systematic manner;

iii. 
structural construction/infrastructure projects were not suitable/had not complied with the specifications;

iv        project components were not used optimally; 

v.       improper  asset  management and inventory; and

vi.   the impact of conservation on the coastal erosion to the environment. 
From the six weaknesses identified, only the issue on the impact of conservation on the coastal erosion to the environment will be discussed in this paper. Details on the issues raised are as follows: 
· Confirmation from the Satellite Images Before and After the  

     
      
      Implementation of the Projects;
Viability of a project should be evaluated before the project is carried out by ministries/departments. For coastal erosion prevention projects and dredging of confluence (river mouth) carried out by DID project viability can be evaluated through the hydraulic modelling studies and that should be made before project implementation in accordance with the Guidelines of DID Coastal Erosion Protection 1/1197. However, DID informed that research and modelling of the hydraulic had not been made in all projects because it was not mandatory. Audit review of satellite images obtained from Remote Sensing Malaysia for the 3 audited projects found that the effects of erosion after the project had been completed was material which was between 40 meters to 273 meters  than ever before the project was implemented.  Details are shown in Table 3 as below:

TABLE 4
THE IMPACT OF THE
IMPLEMENTATION OF THE PROJECTS TO THE ENVIRONMENT
	NAME OF PROJECT
	COST OF THE PROJECT (RM MILLION)
	REQUIRED AS PER CONTRACT
	AUDIT FINDING
	FEEDBACK FROM THE DEPARTMENT OF IRRIGATION AND DRAINAGE OF MALAYSIA 
	IMPACT TO ENVIRONMENT – OBTAINED FROM REMOTE SENSING 
	AUDIT’S OPINION

	The Refurbishment of The Mouth River of Pahang River  (Phase 1)
	258.17
	Work to be done:
Dredging work; protection of the River over 1.3 km; the construction of breakwaters (NA1-402.5 m; NA2-105 m); and construction of a groin (2 Nos.); the construction of the breakwater, dykes and complex Office DID as well as dredging the mouth of Tanjung Agas River and by pass channel.

     The whole project is expected to be completed at the same time with an estimated overall cost of more than RM1 billion.
	i)  Due to insufficient fund, the project had been  carried out in phases, while the effectiveness of the construction of the breakwaters was only visible once the whole project was completed.

ii)  The breakwater rocks were not arranged according to the specified size.
	i) According to DID, the project should be carried out in phases due to high cost and limited fund. DID was well informed and agreed with the Audit Findings.
ii) DID reported that refurbishment project for the Mouth River of Pahang (phase 1)  should be done immediately. This is because the breakwater rocks were not fixed accordingly which will then cause the failure of the breakwater function.
	• Erosion Occurs along approximately 40m in the North of Pahang River, near the fishing village in the area (Picture 1).

•  Erosion occurred between 145m to 273m within 2 km to the South of the project (Picture 2 and 3).

Impact to environment:
- The ineffective Breakwater to withstand waves resulted  fishermen from using the river safely.
-  dredging work had to be done periodically  due to sedimentation   problems at the navigation channel
- habitat destruction - The Syed Hassan Island  is facing   coastal  erosion.

	To ensure that the Government gets the best value for money for every project undertaken, review of project implementation method in detail should be done. (either as a whole or  phases) This will take into account the cost and benefit analysis so that decision reached   is at the most economical method of choice for project implementation.

	Control Of Coastal Erosion, Kg. Sembayan, Rompin, Pahang
	6.35
	Work to be done;
The construction of a rock revetment along a 0.25 m and beach nourishment throughout the 1.35 km
	i) The coastal erosion control methods done were a combination between rock revetment layer method and beach nourishment technique. This technique caused the beaches around the project faced   erosions and damage to some buildings.
ii) The most appropriate coastal erosion control methods are were through the recovery of the beach (beach nourishment technique) and to be performed on a periodic basis

iii) The composition of stone sizes in Grade A stone layer must exceed 760mm.  Audit found that the 
size of the rock breakwater used for the purpose of "Revetment" not according to specifications. It was found that the samples of the rock  with the size of 230mm catered in the Grade A.
	.
Armor layer was built as per specification. But the owner of the summer set resort asked the contractor to reclaim a small stone in the cavity of the armor layer to reduce risks and facilitate visitors to the hotel into the beach. However, no additional payments made to contractors for this purpose.


	Erosion occurred with an estimated 40m in the South resort after the protected layer completed (Picture 4).
 Impact to environment:
- structural development along the coast which has been experiencing coastal erosion has affected the environment

- the collapse of buildings  affect the environment


	The Department shall monitor and supervise the contractors work mainly on future projects to ensure its compliance with the established specifications and quality specified in the contract.  Appropriate action should be taken against the contractor for failing to carry out the obligations.

	Control of Coastal Erosion in Sabak Beach, Kota Bharu, Kelantan (Phase 3).
	5.48
	Work to be done;
The construction of the protected layers of rock along the 1,430 m  

	Layer stone revetment was built along the beach for the purpose of coast erosion control.

There were  no modifications of the structure of adjacent coastal areas, causing beach erosion occurred 


	No response received from DID

	Erosion occurred in the West of Sabak beach where the width of the beach had decreased with an estimated 820 ft causing P.Pak Amat  village totally disappeared. (Picture 5)

Impact to environment:
- The people always   worry about the threat of coastal erosion. 
- In agriculture, erosion detrimental to farmers because it erodes the top layer of fertile land for agricultural purpose.  The lower layer is less fertile for planting. The effects can be seen if less plant being produced and this may have an impact on food production of the country.

	The Department should anticipate problems that would arise from the impact of each project undertaken and take appropriate measures to ensure that the impact can be reduced. This indirectly was to ensure that the Government gets the best value for money for each project undertaken and the project does not pose new problems in the surrounding area.




Source : i.  Malaysia Remote Sensing Agency


  ii. Auditor General of Malaysia Report  2013
Picture 1

[image: image18][image: image19.png][image: image20.png][image: image13.emf]
· Within 6 years, the impact of the coastal erosion has made the size of the beach width reduced by 40 meters. In the year 2006, the beaches were on the yellow line but in 2011, the width of the beach was only up to the red line. In 2012, the coastal erosion was getting worse until the beach was up to the green line.
Picture 2
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Tanjung Agas, Pekan, Pahang

-Satellite Images of Spot-5, 26 March 2012

Soil Erosion In The South Breakwater

All about 145m
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· Erosion occurs at the beach of Tanjung Agas (part of the Mouth  River  of Pahang ) for about 145 meters  within 2 km to the South of the project.
Picture 3
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· Erosion along the Mouth River of Pahang is approximately 250 meters distance between the yellow and the green line. Due to insufficient funds, the project was carried out in phases, while the effectiveness of the construction of the breakwaters is only visible once the whole project is completed.
Picture 4
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· Within 3 years, the impact of the coastal erosion has made the size of the beach width reduced by 40 meters. In the year of 2012, the width of the beach reduced until at the green line. The erosion happened because of the protected layer projects being implemented. Besides that the coastal erosion control methods were done by using the combination of rock revetment layer method and the beach nourishment technique. This technique causes the beaches around the project were increasingly serious erosion and caused some damaged to the buildings.
Picture 5
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Pantai Sabak, Kota Bharu Kelantan

- Imej Satelit Spot-5 23 Februari 2012

A soil erosion along 250m

· Within 8 years, the impact of the coastal erosion has made the size of the beach width reduced by 250 meters. In the year of 2004, the beach was on the yellow line, but in 2012, the width of the beach was getting worse up to the green line.
In the Audit opinion, the use of satellite technology is considered reasonable in determining the selection of project implementation through the justification/cooperation between the agencies involved such as Remote Sensing Malaysia Agency in ensuring the viability of the project. 
2.6.
Audit Recommendations

To rectify the shortcomings highlighted in the report and ensure also the same thing does not recur in the implementation of coastal erosion protection and repair outfall, it is recommended that the Department consider the following;

· Preliminary study covering every aspect need to be done before implementing a project 
· improve the monitoring of projects that are being built to ensure that the immediate action could be taken in case any problem arises. In addition, records of coastal and estuarine problems must be maintained for the purpose of planning future project; and
· coordination between the design (Headquarters) and the monitoring (state / region) to be improved. Policy should be clear so that there is no duplication in decision-making.
3. 
CHALLENGES
In implementing the activities of the audit and also in particular for using the ICT facilities, there are challenges that need to be addressed. The challenges are as follows;

· environmental data can often be lacking, diffused or incomplete at the local, regional, and international levels;
· sustainability:   a core fundamentally difficult to address;
· environmental problems and abatement evolve over the long term;
· cost-benefit analysis of the long-term benefits of environmental engagements is crucial but difficult;
· environmental issues are multinational and interdisciplinary;
· fieldwork requires specific competencies and knowledge; and
· auditing at general  has a retrospective focus, but environmental issues require vitality in assessing the potential future impact of policies/programs.
4.     WAY FORWARD

In determining the direction of the ICT involvement in auditing environment, a few things should be noted. Among them are;
· the purposes of the user to be identified as part of the control;
· to ensure that the data to be updated and developed;
· application of the systems should be continuous improvement; 
· to ensure that the User Manual always to be updated; and
· the Management Collaboration is in continuity basis.
5.
CONCLUSION
Remote sensing data can generate the necessary preliminary information for the selection of an audit sample and environmental information faster, accurate and current.  It will also ensure the accuracy of the audit findings through the reliability of the Audit evidence.
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River Mouth of  Pahang River,  State of Pahang


-Satellite images of Spot-5 26 March 2012
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Tanjung Agas, Pekan, Pahang


-Satellite images of Spot-5 26 March 2012


Soil Erosion In The South Breakwater
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-Satellite images of Spot-5 26 March 2012
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Tanjung Agas, Pekan, Pahang


-Satellite images of Spot-5 26 March 2012


Soil Erosion In The South Breakwater
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River Mouth of Pahang River, State of Pahang - Satellite Images of Spot-5, 26 March 2012, Erosion Along Approximately 250m
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Kg. Sembayan, Rompin, Pahang


- Imej Satelit Spot-5 2012


Erosion Along the 40m Occurred after Protected Layer Projects Implement
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- Imej Satelit Spot-5 2012


Erosion along the 40m Occurs After Protected Layer Projects Implemented 
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