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Abstract: This article deals with risk analysis, which can companies produce their running on the environment and citizen’s safety in Trnava region. The specific application is from the nuclear power plant in this region. Here was identified a problem of using a substance which is toxic and carcinogenic. This problem was next solved with the AHP method, which is a multicriteria method for finding the best goal or problem solution. In the first and in the second part are theoretical descriptions of the environmental risk management and of the used AHP method. Followed the practical application in this area. 
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Introduction: The question of risk minimization is very extended in many areas of human activities. For example in the field of finances, investments, social etc. and also in the field of human environment [1]. In each region where people live, can be a company with an impact to environment. Worldwide in each region must be maintained a citizen’s safety. We all remember world’s disasters as for example: nuclear power plant in Chernobyl, deforestation, tanker’s accidents, eco-disaster in Hungary etc. All of these problems were caused a human failure. Therefore we must protect all citizen’s living in threatened area. The safety must be also sustainable in meaning continual improving process. Thereinafter in this article is an applied experience how to prevent for an accident and consequences out of singht. For these cases is nuclear power plant Slovenske elektrarne a.s, Plant EBO in Trnava region very good protected. It writes about it for example in their: 
a) Environmental policy [2]: 

· Protect the environment through decrease and control of waste production and emissions into air, discharge of contaminants to water and soil, control of radioactive waste and spent fuel in a safe way during the construction, operation and maintenance of nuclear and other power generating facilities. 

· Monitoring and evaluation of the indicators which express the environmental impact, and making environmental information public on a regular basis…
b) The Face of Energy (Bulletin) [3]: 

As a nuclear installations operator, Slovenske elektrarne puts safety ahead of all other priorities. Safety and protection of the environment and people within are an inseparable part of company management; they are of top priority and are superior to production requirements or business profit. Slovenske elektrarne aims to continuously increase safety through maintenance and permanent improvement of technological facilities, thorough preparation and personnel training and leaning of the management organisation. 
1. ENVIRONMENTAL RISK MANAGEMENT
Companies and organizations must assess, mitigate, and monitor certain risks involved with their daily operations. A specific area of risk that must be identified is that on the local and global environment. Accidents, natural events, and deliberate assaults are all possible ways for an enterprise to cause pollution or other environmental risks. In order to limit, and hopefully prevent these situations, environmental risk management places a strong emphasis on targeting the problems that could arise and implements a system of metrics that help with prevention [4].
Environmental risk management is used by both public and private sectors of the economy. An organization must establish procedures that manage the uncertainty of its operations, which involves following certain protocol and implementing tools that will ensure conformance to those procedures. These procedures must be applied to day-to-day activities that may be a threat to environmental well-being, as well as overall infrastructure assessment, to lower or eliminate damage to the environment caused by the organization [4].

To make an environmental risk assessment easier, we must to divide a general distribution of these risks to internal and external. As an example of simplified notions assessing field of environmental risk management can be used the following figure [5]:


Fig. 1. Fields of environmental risk management [5]

2. AHP (Analytic Hierarchy Process) method


To make a decision in an organised way to generate priorities we need to decompose the decision into the following steps [6]: 

a) Define the problem and determine the kind of knowledge sought.

b) Structure the decision hierarchy (Fig. 2) from the top with the goal of the decision, then the objectives from a broad perspective, through the intermediate levels (criteria on which subsequent elements depend) to the lowest level (which usually is a set of the alternatives).

c) Construct a set of pairwise comparison matrices. Each element in an upper level is used to compare the elements in the level immediately below with respect to it.

d) Use the priorities obtained from the comparisons to weigh the priorities in the level immediately below. Do this for every element. Then for each element in the level below add its weighed values and obtain its overall or global priority. Continue this process of weighing and adding until the final priorities of the alternatives in the bottom most level are obtained.










Fig. 2. AHP Hierarchy 

3. ENVIRONMENTAL RISKS MANAGEMENT IN SE, a.s.  ebo plant using the ahp method
We tried to build the application of AHP method for environmentally oriented risk management on the company orientation in the environmental protection and safety and occupational health. The reason of this orientation is that this company where we did the verification produces electric energy. Next, we describe the procedure for resolving this method step by step as it was implemented.

In a first step we had to define the goal or problem solution. This was in connection with the examination of environmental risk management defined as follows: “Minimization of environmental risks”. The goal is specifically bound to the problem, we have identified in the company and to the need or intend to minimize or eliminate the use of hydrazine substances. The substance is highly toxic, carcinogenic and also has a toxic effect to aquatic organisms. Effective solution of the problem should therefore results in effective elimination of environmental risks and risks associated with protection and safety and occupational health of employees who are exposed to effect of the substance.

The second step was to design alternatives. Although the suggestion of alternatives was on the last level of the hierarchical structure of AHP we made it in the second step. It is an important part of the result by the reason that the alternatives must be realistic and feasible to use them. They also must be designed by experts because of efficiency of the resulting alternatives in terms of goal applications.

In this case we used following alternatives of solving:

•
A1- volume changes in purchasing and handling of hydrazine,

•
A2- hydrazine replacement or technology change,

•
A3- to do nothing.

The role of the suggested alternatives was to cover the full range of options to solve this problem. We considered the keeping the substance in the company in the first alternative, but with some changes we tried to minimize or eliminate its potential risks. The second one is when we wanted to completely remove the substance from company and the last option was designed to examine what would happen if we did nothing.

In the third step we suggested the criterions that are restrictions for the alternatives. So they limited the outputs of problem solving or goal. There are criterions that were designed for our application in the last table Tab.2.

The calculations of standardized scale and tests of consistency and following finding the optimal alternative or the most important criterion are in the next steps. This can be done both manually and with the use of the software tool for solving of AHP method – Expert Choice 11.5. Because of the size of this article it’s not possible to describe the whole process solutions punctually. 

In the fourth step we compared criterions by pairwise comparison (Tab. 1) of criterions using Saaty assessment matrix which compared all the criterions among themselves.
                     









        Table 1
Criteria pairwise comparison matrix

	 
	C1
	C2
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	C10

	C1
	1
	1/3
	3
	1/7
	3
	1/4
	1/7
	1/9
	1/8
	1/2

	C2
	3
	1
	3
	1/4
	3
	1/3
	1/5
	1/8
	1/8
	1/2

	C3
	1/3
	1/3
	1
	1/3
	2
	1/3
	1/5
	1/9
	1/8
	1/4

	C4
	7
	4
	3
	1
	7
	4
	1/3
	1/9
	1/8
	1/2

	C5
	1/3
	1/3
	1/2
	1/7
	1
	1
	1/7
	1/9
	1/8
	1/6

	C6
	4
	3
	3
	1/4
	1
	1
	1/5
	1/5
	1/4
	1/4

	C7
	7
	5
	5
	3
	7
	5
	1
	1/2
	1
	2

	C8
	9
	8
	9
	9
	9
	5
	2
	1
	2
	2

	C9
	8
	8
	8
	8
	8
	4
	1
	1/2
	1
	2

	C10
	2
	2
	4
	2
	6
	4
	1/2
	1/2
	1/2
	1


The result of the comparison was finding the order of the criterions importance. The three most important criterions were the following:

1.
Ensuring protection and safety and occupational health,

2.
Ensuring  environmental safety solutions,

3.
Reality and sustainability of solution.

We equivalently compared the alternatives each based on any other criterion in the final fifth step. The result of the comparison was to find optimal solution to the defined goal. There’s a final assessment and finding optimal solution in the Tab. 2.











          Table 2
Alternative final assessment

	Criterion
	Weight
	Weight in %
	A1
	A2
	A3

	Ensuring protection and safety and occupational health
	0,270
	27,05
	0,03
	0,21
	0,03

	Ensuring  environmental safety solutions
	0,204
	20,39
	0,051
	0,102
	0,051

	Reality and sustainability of solution
	0,166
	16,57
	0,1123
	0,032
	0,0217

	Company standards compliance
	0,103
	10,25
	0,054
	0,0146
	0,0344

	Possibility of exemption from the law 261/2002 statute
	0,089
	8,9
	0,0209
	0,0612
	0,0069

	Possibility of measuring and regulation
	0,051
	5,07
	0,0053
	0,0325
	0,0132

	Economic effectiveness of solution
	0,042
	4,18
	0,0089
	0,0056
	0,0275

	Staff preparation in direct and indirect contact with hydrazine
	0,033
	3,27
	0,0024
	0,0053
	0,0252

	Time effectiveness of solution
	0,023
	2,33
	0,0034
	0,0016
	0,0181

	IT requests
	0,020
	1,99
	0,0040
	0,0013
	0,0147

	Total:
	1
	100%
	0,292
	0,466
	0,243


There is an optimal alternative for the defined goal – to minimize environmental risks – is an alternative A2 - hydrazine replacement or technology change in the Tab. 2.
CONCLUSION

The AHP method utilization is possible in any area of human activity. Their specific application and implementation is therefore also in environment risk management, which at the time of effort to sustainable development is a specific case of industrial companies in the nature and health and safety at work protection.
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Environmental risk management





Company is not responsible to legislation commands 


Fire, Chemical accident, Infiltration, Accident protection.	





Internal environmental risks


Napr.: Technical, Technological, Organizational.





External environmental risks


E.g.: Flood, Storm damages.





Company is responsible to legislation commands


Insufficient machine cleaning with an impact to environment, Safe disposal.
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