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The State of Kuwait
State Audit Bureau (SAB)
Experience of the State of Kuwait
The Marine Environment

Attachment No. (4)
In the name of Allah 
the most beneficent most merciful
The State Audit Bureau (SAB) has implemented the task No. 1-PA-2002 Environmental audit to assess the potential impacts on the marine environment, which included within the SAB Strategic Plan (1999-2003) in 2002. This mission took 6 months of examinations work in the framework of the objectives related to the audit on the marine environment and the extraction of that task from the experience of the State of Kuwait in the marine environment that we can summarize as follows:
INTRODUCTION:
The length of the coastal border of the State of Kuwait, is approximately 659 kilometers. The surface of Kuwait is covered by a mixture of sand and gravel layers. By the blowing of wind, the disintegration of the soil, and the instability of the weather, part of the dust in the marine environment falls carrying the organic and inorganic pollutants. One of the most important characteristics of Kuwaiti marine water that it is relatively shallow and the coastal environment of the maritime area is one of the areas suitable for the aquatic organisms to live in such as worms, snails, and others.
The territorial water is of great importance to the State of Kuwait as it provides freshwater through desalination of sea water (about 225 million gallons per day in 99/2000), a wealth of fish that is an important source of permanent food security (about 7000 tons of fish per day), as well as sea ​​ports which is necessary for the export of oil, which represents the main income in the national economy. That’s why the activities of the state and individuals should be directed to exploit the coast in many development projects such as residential, industrial, agricultural projects and others which have affected the coastal environment several powers and desalination station has been established to provide fresh water. In addition, the state has established networks for rain water drainage, where it is gathered in lines to be drained into the sea directly. It has also established commercial ports (Doha - Shuwaikh) and built oil export ports (El Ahmadi – El Shoaiba - Abdullah Port- Al-Zour). The industrial activities depended on the sea water in the cooling operations processing, required for also in the drainage and disposal of liquid industrial waste. In addition to the concentration of the urban activities on the coastline create new situations affected directly the ecological balance in coastal and marine environment of Kuwait.
Nature of the task:
Objectives and scope of Audit:
The plan of the State Audit Bureau (SAB) for environmental auditing to assess the potential impacts on the marine environment aimed at checking the follows:
1. Identifying the sources of pollution of the marine environment of Kuwait.
2. The compliance audit to assess the current situation concerning sources of pollution of the Kuwaiti marine environment and the exerted efforts to enhance compliance and reduce marine pollution rates.
3. Reviewing Environmental Management Systems (EMS) in order to determine whether the organization of environmental management of the marine environment is working properly to confront the present and future environmental risks.
Fields that have been examined:
The examination dealt essentially with sources of pollution of the marine environment and especially with the following:
First:      The pollution resulting from sewage.
Second: The pollution resulting from petroleum.
Third:    The pollution resulting from random burials.
Fourth:  The strategic plan of Kuwait for the marine environment.

The examination has dealt, within the framework of petroleum pollution, with the Kuwait plan to combat marine pollution with oil in case of emergency. The questionnaire method was used to verify the efficiency and effectiveness of the plan. While the examination did not handle some related issues including the following:

• Thermal pollution.
• Marine pollution resulting from industrial projects.
• Marine pollution resulting from development and constructive projects.

          That’s due to lack of availability of data and relevant information despite the request presented to the Ministry of Electricity and Water and the Municipality of Kuwait in the light of its importance to the work of the examination.
Restrictions of Examination:
1. Each of the Kuwaiti Petroleum Corporation and the Kuwait Oil Company did not provide the SAB with some important data concerning the strategy of the corporation and its subsidiaries in handling the effects of oil pollution and the set plans to implement those strategies, as well as procedures taken to put those plans into action, in addition to the delay of the Kuwait Oil Company to provide the SAB with some important data and relevant to the nature of the task in spite of its request  for more than once.
2. The Kuwait Municipality did not provide the SAB with some necessary data and relevant to the subject of the report, including specifically:
• Data of special projects in the marine front and it includes areas have been buried as well as marine bumpers and concrete structures.
• Components of the business for these projects and whether the used materials included any burial materials or residues of the buildings.
• Data on other projects which have been implemented such as the Scientific Center and the Complex of  Oil Sector and any other projects in the area of  “​​Kuwait Goon”. 
3. The Ministry of Electricity and Water did not respond to the SAB inquiries related to the nature of the task, especially what concerns the strategy of the ministry and the set plans for implementation of what may result from environmental damage due to high water temperature of the marine environment resulting from the use of sea water in the process of cooling power stations and water distillation.

The matter that obligates the necessity that these entities should provide the SAB with all the above mentioned data due to its importance of determining all aspects of environmental damage and how to confront them.
Implementation of the plan:

Plan of the environmental audit was implemented to assess the potential impacts on the marine environment in the light of international auditing standards, and in particular the standard (ISA 1010) and based on the following actions:
• Field visits and interviews with officials of the Environment Public Authority, the Kuwaiti Petroleum Corporation and its subsidiaries, and the Ministry of Public Works, and the Institute for Scientific Research, and Kuwait Municipality.
• Requesting data, records and documents relevant to the nature of the task.
• Conducting a questionnaire to the entities participating in the plan of Kuwait to combat the petroleum pollution of oil in case of emergency, and the use of statistical program 'SPSS' in the analysis of the questionnaire data.
• Data collection, its analyzing and extraction of indicators and concluding the analyzing results.
• Asking for the assistance of some experts in the field of marine pollution from the Kuwait Institute for Scientific Research, to provide the necessary technical support in the light of the nature of the task.
Advantages and characteristics of the Kuwaiti marine environment, sources of its pollution, and the effects of that pollution:
1. Considerable variation in the temperature degrees of the flat water, due to the presence of surface water, and the temperature degree of the air atmosphere and the direction of the wind.
2. Disparity in the degree of salinity concentration, due to the variations in the temperature degrees during the months of the year, where higher temperature causes the evaporation of sea water, which increases the degree of salinity concentration of sea water and vice versa in the case of the decrease of temperature degree.
3. Disparity in the amount of dissolved oxygen, where there is an inverse relationship between the amounts of dissolved oxygen in the marine environment and temperature degree. Whenever the temperature degree increases, the amount of the dissolved oxygen in the water decreases, as it is obvious, in summer months and vice versa in winter months.
4. The natural imbalance of the biological, natural and chemical properties of the marine environment, that’s reflected in the hydrogenous "S" rate, which reflects the alkaline or acidity of sea water. One of the factors that affect the hydrogenous "S" is the discharge of various pollutants in the sea water, whether industrial or others.
5. The disparity in degrees of light transmittance, that’s linked to the amount of suspended substances which have the capability to prevent the access of light to the water, which affects the activity of living organisms as an increase or lack of light has an impact on the process of photosynthesis by the marine algae and floating plant in the bottom of the marine environment.
Sources and types of pollution of the Marine Environment:
Sources of pollution in Kuwaiti marine environment are as follows:
1. Oil activities:
         Kuwaiti marine environment exposed to oil pollution, and the most important causes of this pollution are:
• Leakage of oil from oil tankers clean-up and, maintenance operations, discharge operation of ballast water from tankers, during the drilling operations, accidents of marine oil wells explosion and from oil transfer pipelines to and from ports.
• Collision of commercial vessels and oil tankers as a result of unintentional incidents.
• Corrosion and cracking in the lines and networks of oil pipelines near the coastal areas.
2. Drainage water for sanitary & industrial sewage: 

The Sanitary Sewage Network debouched its liquid polluted residues into the marine environment through its private exits connected directly to the sea, which is also linked to the pumping and sanitary treatment stations, that play a major role in the treatment of sanitary sewage, but it is sometimes discharge of untreated water to the marine environment. It occurs often when quantities exceed the untreated sewage capacity of the stations, or when one of purification units is broken-down or because of the presence of some mechanical or technical problems.

Concerning the industrial areas, each plant treats water privately resulting from the industrial process primary treatment and some plants execute bilateral treatment - without addressing the trilogy treatment. Such water is discharged to the sea and often contains harmful pollutants to living organisms, as well as the emission of unpleasant odors and the increase in the concentration of suspended substances in the number of pathogenic bacteria and in the concentration of heavy metals.
3. Water distillation and power generation stations:
When the sea water is used for the cooling process of machines in the water desalination and power generation stations, it raises its temperature, and when it is re-discharged into the sea, it leads to
an increase in the temperature degree of sea water around the areas of discharge. It will cause a thermal pollution, which in turn affects the lives of living organisms due to the lack of oxygen in water. The purification disinfection of cooling water with chlorine and the presence of organic pollutants in the marine environment help the formation of compounds of cholera – hydro carbonate with high toxicity that harms the existed marine organisms in the water.

4. Industrial Establishments:


The industrial establishments treat their liquid waste just as a primary treatment prior to the discharge to the marine environment. The consequence of this treatment does not lead to get rid of substances that cause pollution as compounds of heavy minerals and hydrocarbons.

The effects of the marine environment pollution:

1. Oil pollution:

The effect of oil pollution is not limited to the marine environment, but extends to the air & soil. Concerning the effects of oil discharges to the marine environment that reaches the coastal areas due to the waves, it is mixed with the coast sand and is a constant danger to the living organisms. The oil also contains hydrocarbons substances and toxic cancerous compounds such as “Benzobiran”. Oil and its derivatives are considered the most dangerous pollutants to the marine environment. It causes the mass murder of marine organisms and threatening the coral reefs, and affects the efficiency of desalination stations and the purity of sea water in addition to the reduce of the purity of the cooling water used in the petroleum industrial operations.
2. Pollution by the water discharge of the sanitary sewage:


The discharge of the sanitary sewage water accompanies, directly through the emergency exits to the marine environment, many diseases, as a result of many bio-dissoluble organic substances in water sewage, its most important effects are:
• Reduction of concentration ratio of dissolved oxygen in the water, that reaches almost the degree of disappearance. It is a result of the micro-organisms existed in sewage water which consumed the organic
bio-dissoluble, analyzed, broken down and converted to inorganic compounds with a simple structure such as carbonates and nitrates. It consumed, during processing this operation, the dissolved oxygen in the marine environment and transferred it to anaerobic zone that resulted in the release of hydrogen sulfide and ammonia gases with its unpleasant odors.
• Sewage water contains many of the carriers of infection causing several epidemics to the living organisms as cholera disease and the spread of hepatitis and dysentery.
• Sewage water contains a ratio of the phosphorus mineral, and consequently its discharge into the marine environment grows the aquatic plants such as algae and some herbs that are harmful to humans and animals.
3. Thermal Pollution: 
The thermal pollution is caused by the discharge of hot water resulted from cooling power and water stations, and factories. As a result, there are defects in the marine environment represented mainly in the reduced amount of the dissolved oxygen in water, which leads to increase in growth of some algae and some types of aquatic plants such as the blue-green algae, which cause death of fish.
 4. Heavy Minerals:

A discharge of pollutants into the marine environment represents a real threat to human health, because they contain some heavy minerals such as mercury, lead, cadmium and others that have toxic effect. Mercury  has effects on the brain as well as it leads to damage the nervous system, muscle spasm, and increase the concentration of the arsenic, which causes acute poisoning and injury the central nervous system, as well as the general muscular weakness and loss of appetite, nausea, and cadmium, which are highly toxic minerals to humans. The result of exposure to such minerals is several symptoms as nausea, vomiting and abdominal pain. It may cause kidney failure and damage to the lung. It also has a detrimental effect on the common health of the people from the other minerals polluting the marine environment such as lead, chromium, manganese, iron, copper and others.
Recommendations
In the light of the results that we have concluded, the SAB recommends the following:
1 - Accelerating the completion of the projects related to the pumping and lifting stations to raise their efficiency and increase their capacity in order to reduce the phenomenon of discharge of sanity sewage into the sea without any treatment or leakage into the ground, which is one of the most prominent manifestations of pollution of the marine environment.
2 – Finding rapid scientific solutions to the phenomenon of raising some types of bacteria in the water of the beaches and maintaining the guidance ratios of the bacteriological proposed indicators, as well as maintaining the standards of natural and chemical properties of the sea water for both levels of essential nutrients in sea water, rare metals or petroleum hydrocarbons.
3 - The necessity for the Environment Public Authority to set standards for benthic sediment expressed as guidance to be used when analyzing the results of its periodic examination.
4 – Dealing with the shortcomings of the Kuwaiti plan to combat oil pollution, by issuing the necessary regulations for the organization of work and ensure the clarity of the roles of members and their ability to handle emergencies with the necessary competence.
5 - Providing of equipment and pollution control devices to all participating members of the plan to ensure the continued readiness of the equipment and devices to meet the emergency conditions.
6 - Work on the development of training plans related to phantom incidents operations to become an integrated and highly efficient in order to raise the efficiency of the participating members and to ensure absorption of the plan and their ability to perform specific tasks with required competence in the event of emergency situations, with
the need of the continuous test on the ability of command and control to communicate among members , and the emphasis on their ability to execute instructions.
7 - The Kuwait Municipality has to take necessary actions and measures, in cooperation with the related bodies in the country to treat the environmental damage resulting from the unplanned dumping in order to rehabilitate the polluted coastal environment.
8 - Approving and activating the Kuwaiti environment strategic plan, which all of the relevant authorities are committed with its objectives and axes, and that contain an ongoing assessment of the plan by the Environment Public Authority through the development of criteria for evaluating the performance of the plan and the expected results.
9 - The objectives of the plan with respect to the marine environment should focus on the ecological sustainability of the marine environment and the protection of biodiversity, ecosystems and marine materials in addition to the use of the marine environment within the scope of safety systems and standards of public health.
10 – Conducting a comprehensive review of laws and regulations related to the marine environment in the light of the provisions of the strategic plan in respect of its goals and issues, and to suggest the inherent laws in the light of the objectives of that plan.
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