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1. INTRODUCTION
Malaysia is a federation consisting of 13 states and three (3) federal territories operating within a constitutional monarchy under the Westminster parliamentary system and is categorised as a representative democracy. The State Government is responsible for the water as set out in Federal Constitution under the State Government List. The 1920 Water Act has been enacted to safeguard the water resources by controlling yield from Tributaries Rivers. This Act initially applies only to the states of Negeri Sembilan, Pahang, Perak, Selangor, Melaka and Pulau Pinang but has been amended to enable water enactment to be passed by other states. The states involved are Johor (Water Enactment 1921 Amendment 2014), Kedah (Enactment Water Resources Authority 2008), Perlis (Water Enactment 2011), Kelantan (River and Drainage Enactment 1935), Sabah (Water Resources Enactment 1998), Sarawak (Chapter 13 Ordinance of Water Resources, 1994) and the Regions Federation of Kuala Lumpur (Water Act 1970) and Terengganu (The Waters Enactment No. 2 of 1357).1
However, on 10th February, 2005, Malaysian Parliament has passed amendments to the Ninth Schedule of the Federal Constitution which transferred matters pertaining to water supplies and services from List of States to the Joint List (except Sabah and Sarawak) effective 21st March 2005. Following the restructuring, the Federal Government regulates the water services industry in terms of licensing and regulating service operators, while the State Government maintains its power to water resources, water catchment areas and river basins.
Water resource management means a decision-making process to ensure the sustainability of resources through conservation efforts. Water resource management involves planning, analysis, assessment, impact and forecasting of water resources systematically and usage of water efficiently without wastage to ensure water supply to consumers is always potable and continuously.
In the Tenth Malaysia Plan (RMK-10, 2011-2015) the government aware that is a need to establish National Water Resources Policy (DSAN) to assist the country's water governance and water resources management. Under this policy, all plans/actions taken by all water-related government sectors will be consolidated and implemented. DSAN has set four milestones for supporting the government's efforts as follows:
a. Water for people: all to have access to safe, adequate and affordable water supply, hygiene and sanitation.

b. Water for food and rural development: provision of sufficient water that will ensure national food security and promote rural development.

c. Water for economic development: provision of sufficient water to spur and sustain economic growth within the context of a high-income economy.

d. Water for the environment: protection of the water environment to preserve water resources (both surface water and groundwater) and natural flow regimes, biodiversity and cultural heritage, along with mitigation of water-related hazards.

Since 2015, National Audit Department Malaysia has conducted 10 audits relating to Water Resources Management as shown in the table below:
Table 1

List of Audits Review on Water Resource Management

	NUM.
	YEAR REPORTING
	TOPIC
	AUDITEE
	STATE

	1.
	2015
	Audit Review on Water Resources Management by Selangor Water Management Authority (LUAS)
	Lembaga Urus Air Selangor (LUAS)
	Selangor

	2.
	2015
	Audit Review on Water Resources Management by Pahang State Government
	Pahang Government State Secretary Office
	Pahang

	3.
	2015
	Audit Review on Water Resources Management by Johor Water Management Authority (BAKAJ)
	Badan Kawal Selia Air Negeri Johor (BAKAJ)
	Johor

	4.
	2015
	Audit Review on Water Resources Management by Terengganu State Government
	Terengganu Water Supply Department
	Terengganu

	5.
	2015
	Audit Review on Water Resources Management by Kelantan State Government
	Kelantan Water Supply Department
	Kelantan

	6.
	2015
	Audit Review on Water Resources Management by Perak State Government
	Perak Government State Secretary Office
	Perak

	7.
	2016
	Audit Review on Water Resources Management by Negeri Sembilan Water Management Authority (BKSA)
	Badan Kawal Selia Air Negeri (BKSA)
	Negeri Sembilan

	8.
	2016
	Audit Review on Water Resources Management by Kedah Water Management Authority (LUANK)
	Lembaga Urus Air Negeri Kedah (LUANK)
	Kedah

	9.
	2016
	Audit Review on Water Resources Management by Sarawak State Government
	Sarawak Ministry of Infrastructure and Public Facilities
	Sarawak

	10.
	2016
	Audit Review on Water Resources Management by Melaka State Government
	Melaka Government State Secretary Office
	Melaka


Sources: Malaysia Auditor General's Report 
2.  AUDIT OBJECTIVE
The audits were conducted to assess whether the management of water resources in the State of Selangor, Pahang, Johor, Terengganu, Kelantan, Perak, Negeri Sembilan, Kedah, Melaka and Sarawak was implemented efficiently and effectively in line with the objectives stipulated.

3. AUDIT METHODOLOGY 
These audits were conducted to assess the planning, implementation and monitoring of the State Water Agency on water resources, particularly for drinking water supply covering a period of 3 years. The audits were conducted by checking records, documents and related files. In addition, information was also obtained from water supply operator, State Health Department, Department of Environment (DOE), State Forestry Department and Chief Government Officers of the Government of Malaysia. Discussions and interviews with officers and relevant parties were held to obtain explanation or additional information on issue raised. Site visits were conducted at selected river basins. Exit Conference with auditee was also conducted.
4. AUDIT FINDINGS
The audits conducted found that the overall water resources management is satisfactory due to well establish legislation and planning. However, there were some weaknesses in implementation as follows:
Table 2

Summary of Audit Findings

	NUM.
	YEAR REPORTING
	TOPICS
	FINDINGS
	AUDITEE FEEDBACK

	1.
	2015
	Audit on Water Resources Management by Selangor Water Management Authority (LUAS)
	An audit conducted between October 2015 and May 2016 revealed that  the overall performance of the Water Resources Management was satisfactory. LUAS has planned to ensure the quantity of raw water is adequate and quality of water is controlled. But, in terms of implementation, there were several weaknesses as follows:

i. no action being carried out to measure the flow rates of major rivers in order to determine the availability of  waters resources at any given specific time.

ii. Alternative water resource such as Hybrid Off River Augmentation System (HORAS) reservoirs only concentrated on the Selangor River Basin.

iii. Groundwater abstraction rate was small compared to availability from the source.

iv. Shut down of water treatment plants due to water sources being contaminated by ammonia, earthworks and oil spills.

v. Inventory of water pollution activities was not available to facilitate monitoring and prevention.


	Auditee agreed with issues raised and has taken initiative to ensure sustainability of water resources.

	2.
	2015
	Audit Review on Water Resources Management by Pahang State Government
	An audit conducted between February and June 2016 found that the management of revenue from raw water charges was not satisfactory with royalty collection for the period of 2013 until 2015 only amounted to RM4.72 million. In addition, the average Water Quality Index (IKA) at 5 river basins was in the Clean category while the other 4 basins are in the Contaminated Simple category. There were other weaknesses identified as follows:

i. BKSA had not yet undertaken studies on the adequacy of the quantity of raw water of Pahang State.

ii. The area of ​​the water catchment area was only 243,436.83ha or 15.6% of the area Permanent Forest Reserve area of ​​1,562,900.05ha.

iii. Imposition of Water Resources Use License against sand extraction activities not yet implemented.

iv. Water Resources Enactment 2007 had not implemented thoroughly.


	Auditee agreed with issue raised and has set up High Level State Government Comittee to overcome the problems.

	3.
	2015
	Audit Review on Water Resources Management by Johor Water Management Authority (BAKAJ)
	An audit conducted between February and May 2016 found that generally, water resource management in Johor was satisfactory because BAKAJ has plans to ensure that the quantity of raw water is sufficient and water quality is controlled. However, from the implementation aspect there were some weaknesses that affect the efficiency and effectiveness of regulatory activities as follows:

i. Raw water resources throughout the State of Johor were adequate except in 5 catchment areas of Lebam, Congok, Pulai, Layang and Gunung Ledang during the dry season.

ii. Minimum exploration of alternative water sources by BAKAJ to overcome the lack of water resources during the dry season.

iii. BAKAJ had no complete list of water resources inventory such as availability of water resources, water source profiles and pollutant activities.

iv. high frequency quality raw water violations in 5 water intake affecting operation of water treatment plant.

v. 15 dams and water catchment areas have not been gazette under the Enactment Water 1921.

vi.Licensing and enforcement activities were not implemented effectively.


	Auditee aware of the issued raised and action being taken to overcome the issues.

	4.
	2015
	Audit on Water Resources Management by Terengganu State Government
	Audit conducted between February and May 2016 found that the overall management of water resources in the State of Terengganu was less satisfactory because there was no specialized department / agency for managing water resources and on the other hand, the function of water regulation was implemented by some existing departments / agencies such as Department of Irrigation and Drainage, State Forestry Department, Department of Environment, Terengganu State Health Department and Air Terengganu Sdn. Bhd . In addition, there were several audit findings as follows:

i. catchment areas were gazetted by other departments / agencies and not the Water Supply Department.
ii. Performance of licensing and enforcement management was not satisfactory where raw water intake was not charged and there was no action against violation of the terms / enactments


	Holistic approach has been taken by state government based on audit findings especially on water resources forecasting and water  demand.

	5.
	2015
	Audit Review on Water Resources Management by Kelantan State Government
	Audit conducted between April 2016 and July 2016 found that on the total quantity of raw water resources in Kelantan was sufficient. However water regulatory management was less satisfactory as below:

i. Percentage of violations of some parameters such as turbidity, iron and aluminum was high.

ii. Water resource areas have not been fully gazette.

iii. Licensing and enforcement operations were not satisfactory.

iv. Some provisions for the 1995 Water Supply Enactment overlapped with the functions National Water Services Commission.
	A proactive measurement of enforcement of land gazzement and pollution river water has  been taken by auditee based on audit findings and recommendation.

	6.
	2015
	Audit Review on Water Resources Management by Perak State Government
	Audit conducted between February and May 2016 found that the performance of the quality and quantity of raw water supply for the people was good and sufficient. Aspects of river basin management, gazette of catchment area, licensing and enforcement, the results of water resources and governance were satisfactory. Some identified weaknesses were as follows:

i. No data or studies on actual raw water demand and supply for the use of people, industry, agriculture and fisheries to forecast future demand.

ii. There was a decline in water quality of the raw water during the rainy season and the formation sediment in water catchment area.

iii) Integrate river basin management was not satisfactory as it was not fully implemented and no guidelines were provided.
iv. The performance of the catchment area was 44.4% and still had not achieved targets.

v. Licensing and enforcement activities on groundwater resources were less effective because there was license  not issued, the rate of water license charged not uniform and license application did not comply rules.
vi. There are companies that use groundwater resources had not yet charged.
vii. Water regulatory body to administer, manage, and enforcing laws was not establish.

	Auditee has taken action to collect the revenue for water resources based on audit findings and recommendation.

	7.
	2016
	Audit Review on Water Resources Management by Negeri Sembilan Water Management Authority (BKSA)
	An Audit conducted between August and December 2016 found that the water resources management regulation was unsatisfactory. BKSA's functions were not implemented in line with the mandate given such as management incomplete inventory of water inventory to ensure availability of information Water resources are sufficient for further action especially during the season drought. In addition, water quality control and enforcement were less effective resulting in violations of standards set out in the water treatment plant and activities at river bank that caused the quality of water resources to deteriorate and contaminated as below:

i. Inadequate raw water resources in the east (Kuala Pilah, Jempol and Tampin) especially during the dry season. Availability of water resources in the dam was also insufficient to accommodate water demand causing dam to be at critical level with maximum frequency of 74.1% for 2012 to 2016.

ii. BKSA had no complete list of inventory for availability of water resources such as water resource profiles and pollution activities. This resulted BKSA unable to manage effectively water resource during the dry season;

iii. there was a violation of raw water quality for 23 water treatment plant due to river bank activities contributing to the pollution of Sungai Linggi River Basin. This resulted in water treatment plant had to be closed/shutdown due to odor pollution;and
iv. seven water catchment areas were not gazetted under the Water Enactment (Amendment of the Act Water 1920) resulting in enforcement activities could not be carried out.

	State Government totally agreed with audit findings and recommendation and will take preventive measure especially on sustainability of water supply.

	8.
	2016
	Audit Review on Water Resources Management by Kedah Water Management Authority (LSANK)
	Audit conducted between October and November 2016 found that  overall, water resource management regulation was satisfactory. This was because LSANK has a good plan for ensuring the quantity of raw water was sufficient and the quality of watera was controlled except for some weaknesses that had given impact to the efficiency and effectiveness of water resources regulatory activities as follows:

i.  river basin management plans and development of water resources infrastructure had not implemented;

ii. raw water quality tested by State Health Department revealed that the oocurence of water pollution in the water intake;

iii. water conservation areas, river basins and river reserves had not  being gazetted;

iv. licensing of the activities in the enactments and regulations not fully implemented; and
v. the usage of raw water was not charged and arrears were not collected


	Water Integrated Management System (National Water Balance Management System) has been developed to manage water supply, irrigration, and other purposes.

	9.
	2016
	Audit Review on Water Resources Management By Sarawak State Government
	Audit conducted between November 2016 and February 2017 found that overall state water regulatory management was satisfactory. However, there were some weaknesses found as follows:

i. current safe yields to raw water (raw water quantity can be extracted from water sources with no negative impact / ecological impact) in Serian, Mukah, Tatau, Bintulu, Limbang and Lawas are less than water demand;

ii. The capacity of water treatment plant in Limbang, Kuching, Samarahan and Bintulu were less than the current water demand. Kuching and part of Samarahan would be facing a shortage of water supply in the year 2020;

iii. a total of nine water treatment plants under the supervision of Water Rural Department were found to be not operating while three areas do not have LRA such Santubong / Damai in Kuching, Bario in Miri and Pandan in Bintulu;

iv. based on the Environment Quality Report by the Sarawak Natural Resources Authority, the water quality of 18 rivers had been categorized as partial contaminated and required further treatment;

v. 58 identified water catchment areas had not been gazetted causing enforcement and monitoring actions could not be carried out; and


	Auditee agreed with issue raised and has set up High Level State Government Comittee to overcome the problems.

	10.
	2016
	Audit Review on Water Resources Management By Melaka State Government
	Audit conducted between April 2017 and June 2017 found that water regulatory management was unsatisfactory. Among the weaknesses found were as follows:

i. studies on the availability of raw water supplied were not implemented;

ii. activities led to pollutions occurred within the water cathment area;

iv. enforcement and licensing activities were not carried out thoroughly;


	Alternative Water Supply Sources Planning has been implemented by State Government in order to solve shortage of water supply in Melaka.


Sources: Malaysia Auditor General's Report
5.0 AUDIT RECOMENDATION

To improve the management of water resources in the State Governments, it is recommended that the management of water resources to consider the followings:
TABLE 3

SUMMARY OF AUDIT RECOMMENDATIONS

	NUM.
	YEAR REPORT
	TOPIC
	RECOMMENDATION

	1.
	2015
	Audit Review on Water Resources Management by Selangor Water Management Authority (LUAS)
	i. LUAS jurisdiction is empowered as a lead agency to coordinate and managing all development activities within catchment areas and river basins to control the quantity and quality of water resources.

ii. Licensing and enforcement should be carried out using the principles Blue Ocean Strategy (Blue Ocean Strategy) to foster creativity and innovation in services as well as establishing collaboration of various agencies and departments for maximizing the use of existing resources.

iii. LUAS should ensure that the water catchment gazette program is implemented comprehensively to ensure water catchment areas are protected.

	2.
	2015
	Audit Review on Water Resources Management by Pahang State Government (BKSA)
	i. BKSA should fully implement the 2007 Water Resources Enactment so that functions and responsibilities can be carried out more effectively and able to collect revenue for Pahang State Government.

ii. Due to the demand for water as a result of development and weather change, BKSA should increase storage capacity, actively exploring alternative sources and expediting the implementation of the project proposed in the National Water Resources Survey to ensure availability of adequate water sources and supplied, especially during the dry season.

iv. Forestry Department has to carry out a comprehensive water catchment gazette for ensuring the area is preserved and improving the effectiveness of monitoring as well as enforcement while avoiding aggression and pollution.

	3.
	2015
	Audit Review on Water Resources Management by Johor Water Management Authority (BAKAJ)
	i. Due to the increase in demand for water as a result of development and climate change, BAKAJ should increase efforts to increase capacity storage, actively exploring alternative sources and accelerating project execution proposed in national and state feasibility studies on water resources to ensure availability of supplies adequate water source, especially during the dry season.

ii. BAKAJ shall speed up the process of gazette of catchment area for enabling enforcement and enforcement to safeguard it from pollution.

iii. BAKAJ needs to take action to empower the organization as an effective water regulatory agency. In line with the amendments to the 1921 Water Enactment which empowers the State Government to preserve and conserve resources water, loyalty to MSANg Johor should be given to BAKAJ.

	4.
	2015
	Audit Review on Water Resources Management by Terengganu State Government
	i. The State Government should speed up the establishment of the Water Regulatory Body as well as reviewing and re-drafting the Water Supply Enactment to ensure management State water resources can be managed more efficiently and effectively.

ii. The State Government needs to ensure good coordination from all stakeholders engages with water resource management management to generate regulatory management a steady state waters source before the State Water Regulatory Agency was established.

iii. The JBA shall enforce paragraph 37 in Part 5 of the Enactment Water Supply 1998 to charge raw water intake charge to increase State Government revenue.

	5.
	2015
	Audit Review on Water Resources Management by Kelantan State Government
	To ensure that the water resources management objectives in Kelantan are fully achieved, The State Government should empower Kelantan Water Department as a water sources regulatory leader state by reviewing the provisions of the Water Supply Enactment 1995 following the establishment of National Water Service Comission in 2008. Kelantan Water Department has to take immediate action by gazetting catchment area to enable enforcement to be taken against any activity that could affect the collection and quality of raw water resources and ensure the safety of catchment areas from any intrusion.

	6.
	2015
	Audit Review on Water Resources Management by Perak State Government
	It is recommended that the State Government immediately set up a water regulatory body to control the state water resources responsible for planning, administering, managing and enforcing legislation to ensure raw water resources are always up to date and quality for the people's use.

	7.
	2016
	Audit Review on Water Resources Management by Negeri Sembilan Water Management Authority (BKSA)
	i. BKSA needs to upgrade the Water Resources Inventory Management System (eSPISA) for the purpose of monitoring the water source of its availability speeding up state action to deal with water crisis when needed efficiently and effectively;

ii. BKSA needs to improve prevention and conservation measures of water quality and not only rely on pollution complaints / reports from the parties.

iii. BKSA and the State Government need to expedite the process of gazette catchment area under the Water Enactment (Amendment of the Water Act 1920) for 2007 enabling enforcement and enforcement to safeguard it of pollution and aggression;

iv. BKSA needs to perform its functions in line with the mandate given to expedite the issuance of licenses, while the State Government is required providing specific provisions for financing development-related activities and conservation of raw water resources; and

v. State governments need to empower BKSA organizations such as improving the skills and expertise of officers in the field of water resources control and reassess the real needs of the workforce to function and role can be fully implemented.

	8.
	2016
	Audit Review on Water Resources Management By Kedah Water Management Authority (LUANK)
	i. Enchaned efforts to increase storage capacity, implement integrated water resources management and a study need to be implemented for determining the most economical best method to overcome the problem overflow of Sungai Muda water. Additionally, action needs to be taken to gazette Water Conservation Area, River Basin Area and Reserve Area River;

ii. perform licensing on the activities specified in Enactment 7 and speed up the process of gazettin the Resource Regulations Kedah Water (Effluent Relief Activity). In addition, monitoring and control measures

enforcement should be carried out to control non-compliance activities the will of Enactment 7; and

iii. proactive steps need to be taken to collect results and advise the State Authority on issues of water management and transfers onto states such as the will of Enactment 7 for the purpose of generating development and conservation

water source.

	9.
	2016
	Audit Review on Water Resources Management By Sarawak State Government
	i. State Water Authority and Water Supply Authority shall  ensure that the entire State of Sarawak receives sufficient water supply and clean;

ii. The State Water Authority shall cooperate with the Board Natural Resources and Environment Sarawak and take action against 18 rivers that became raw water sources and have been categorized as partially polluted;

iii. The State Water Authority shall gazette all areas water catches that have been identified immediately to prevent any activity is prohibited from the area; and

iv. The State Water Authority shall carry out enforcement of prohibited activities are carried out in watersheds that have been gazetted with the cooperation of the Sarawak Land and Survey Department and Sarawak Forest Department.

	10.
	2016
	Audit Review on Water Resources Management By Melaka State Government
	i. conduct a detailed study of quantity, quality and resources raw water alternative to ensure optimal supply of raw water resources and adequate and guaranteed quality; and

ii. ensure monitoring and enforcement in the dam area, license raw water abstraction, pollution of water resources and other related matters made on a regular basis.


Sources: Malaysia Auditor General's Report
6.0 CHALLENGES 
With water jurisdiction is under 13 states government, the challenges faced are as follows:

· Need involvement a number of audit teams from various states;

· Proper communication and coordination with state auditors in preparing audit findings, report and recommendation;  and

· Need to engage with various water management stakeholders
7.0 WAY FORWARD

In way forward, the water resources management study will be continued such as audit review of water supply for drinking purposes and non-revenue water management for the year to come. 
8.0 REFERENCES:
1. Malaysia National Audit Department Water Audit Guidelines
2. Malaysia Auditor General's Report 
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