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Abstract. Municipal sewage treatment plants are specific technical 
objects that have a serious impact on the environment and humans. 
Analysis and management of risk allow early detecting and eliminating 
threats and reduce the negative effects of risk-generating events. Only a 
properly conducted identification enables the correct functioning of this 
process. There are many methods of risk identification, some of them are 
of universal use, others are focused on a given type of company or activity. 
In the case of municipal sewage treatment plants, one should use several 
methods at the same time due to the complexity of processes taking place 
in these objects. The purpose of this paper is to present methods used 
to identify risks of municipal sewage treatment plants. 

1 Introduction 
Risk is a common phenomenon that occurs in every company and concerns all kinds of 
technical objects. It is an interdisciplinary concept, defined in different ways by 
representatives of various sciences, industries and spheres of economic activity [1]. 
However, in the most general aspect it can be defined as the probability of a specific loss 
due to the occurrence of adverse events [2]. 

Every company should take all possible actions to eliminate risk-generating situations 
and in the event of their occurrence take the necessary actions to reduce their negative 
effects. This is the aim of the risk management process. Management involves identifying 
and evaluating types of risks as well as measuring and continuously controlling its level. 
This process has been divided into stages and systematized. It encompasses the following 
phases: risk identification, its analysis and evaluation, its management — i.e. decision 
making and actions — as well as control and monitoring. Each phase of the process 
involves taking specific actions and drawing conclusions on their basis. These conclusions 
are the foundation of the subsequent stages of the process [2]. For better illustration, phases 
of this process and activities undertaken in each of them are presented in Table 1. 

                                                 
* Corresponding author: magdalena.loj-pilch@polsl.pl 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons 
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).

E3S Web of Conferences 44, 00102 (2018) https://doi.org/10.1051/e3sconf/20184400102
EKO-DOK 2018



Table 1. Stages of the risk management process [2]. 

Stages Actions taken and the resulting findings 

Risk identification 
  identification of risk types, 
  determination of the cause of risk, 
  identification of risk-affected entities, 

Risk analysis 

  determination of the threat level of a given 
risk to the company, 

  determination of the “destructive” force — 
the negative impact of a given threat, 

  determination of risk analysis methods, 
  defining risk management tools,, 

Risk assessment 

  measurement of the real risk level, 
  determination of the company's ability 

to manage risk (in the absence of such 
capabilities, taking steps to acquire them) 

  defining possible variants of management 
  analysis of costs and expenditures 

of individual variants 
  choosing the best variant for a given 

company 

Risk management: 
decisions and actions 

  defining the priority of using particular tools 
  applying the optimal combination of the 

management variant and the tools used 

Control and monitoring 

  assessment of the effects of actions taken 
  modifications of the management process to 

make it more efficient 
  further use of effective variants and tools 

Identification of risk on which the authors of this paper decided to focus is the first 
phase of the management process. Its main purpose is to determine what threats occur 
in the examined object, what are the reasons of their occurrence and to forecast the likely 
consequences of these events. This stage essentially consists in observing and 
understanding the mechanisms of risk emergence [3].  

2 Types of risk in a municipal sewage treatment plant 
The municipal sewage treatment plant is a specific object whose main purpose is to treat 
sewage in such way that the product discharged to the receiver meets legal requirements. 
The treatment involves physical, biological and chemical processes [4]. It is therefore 
natural that the multitude of cleaning stages, their specification and the number of devices 
used cause a large number of risk-generating situations. In the functioning of technological 
line one can distinguish the following risks [5]: 

   qualitative – causing insufficient sewage treatment, 
   operational – causing changes in the technological process — and in extreme cases 

even the breakdown of the treatment process; it connects with the qualitative risk, 
   ecological – causing changes in the receiver, pollution of the natural environment; 

it connects with the qualitative and operational risk, 
   financial – causing financial losses connected with the elimination of the emerged 

damage, paying of penalties and compensations; it connects with all of the above-
mentioned risks. 

2

E3S Web of Conferences 44, 00102 (2018) https://doi.org/10.1051/e3sconf/20184400102
EKO-DOK 2018



Table 1. Stages of the risk management process [2]. 

Stages Actions taken and the resulting findings 

Risk identification 
  identification of risk types, 
  determination of the cause of risk, 
  identification of risk-affected entities, 

Risk analysis 

  determination of the threat level of a given 
risk to the company, 

  determination of the “destructive” force — 
the negative impact of a given threat, 

  determination of risk analysis methods, 
  defining risk management tools,, 

Risk assessment 

  measurement of the real risk level, 
  determination of the company's ability 

to manage risk (in the absence of such 
capabilities, taking steps to acquire them) 

  defining possible variants of management 
  analysis of costs and expenditures 

of individual variants 
  choosing the best variant for a given 

company 

Risk management: 
decisions and actions 

  defining the priority of using particular tools 
  applying the optimal combination of the 

management variant and the tools used 

Control and monitoring 

  assessment of the effects of actions taken 
  modifications of the management process to 

make it more efficient 
  further use of effective variants and tools 

Identification of risk on which the authors of this paper decided to focus is the first 
phase of the management process. Its main purpose is to determine what threats occur 
in the examined object, what are the reasons of their occurrence and to forecast the likely 
consequences of these events. This stage essentially consists in observing and 
understanding the mechanisms of risk emergence [3].  

2 Types of risk in a municipal sewage treatment plant 
The municipal sewage treatment plant is a specific object whose main purpose is to treat 
sewage in such way that the product discharged to the receiver meets legal requirements. 
The treatment involves physical, biological and chemical processes [4]. It is therefore 
natural that the multitude of cleaning stages, their specification and the number of devices 
used cause a large number of risk-generating situations. In the functioning of technological 
line one can distinguish the following risks [5]: 

   qualitative – causing insufficient sewage treatment, 
   operational – causing changes in the technological process — and in extreme cases 

even the breakdown of the treatment process; it connects with the qualitative risk, 
   ecological – causing changes in the receiver, pollution of the natural environment; 

it connects with the qualitative and operational risk, 
   financial – causing financial losses connected with the elimination of the emerged 

damage, paying of penalties and compensations; it connects with all of the above-
mentioned risks. 

It should be remembered that in addition to its specificity, a sewage treatment plant is 
also the company, which has to deal with the types of risk distinctively connected with its 
functioning. Therefore, during identification, it should also take into account [2]: 

   economic risk, 
   legal risk, 
   organizational risk, 
   political risk, 
   technological risk. 

It is also necessary to take into account a risk of the human factor. It should be dealt 
with in two aspects: risks for people present in the treatment plant and a human, in this case 
an employee, as a source of potential risk [6]. 

The authors of this paper focused on the identification of risks and factors that pose  
a direct threat to the technological line of a treatment plant. Therefore, only the phenomena 
causing qualitative, operational and ecological risk as well as financial risk related to them 
all were analyzed during the research. 

3 Methods of risk identification 
Depending on the type of company and the processes taking place in it, the activities 
undertaken or the stage of functioning of the examined object, an appropriate identification 
method should be adopted. Among the methods of identification described in the literature 
one can distinguish: 

   Method of analyzing historical data – based on data provided by the company's 
manager [7], 

   Delphi method – where the knowledge and experience of experts in a given field 
is used to determine the probability of occurrence of a given event [8], 

   Checklist method – it is used to determine whether specific risks have been 
considered in the project; checklists are effective provided that they are of general 
nature [9]. 

   Brainstorming method – is characterized by a large number of probable risk-
generating phenomena [8], 

   Environmental method – which identifies the risk arising from the present and 
future states of external environment of the company [10], 

   Method of creating process diagrams – it consists in determining the course of a 
given process and identifying potential threats, their causes and probable effects 
[10]. 

During the risk identification, all methods described above were used in the examined 
treatment plants. The whole identification process was based on the method of data analysis 
provided by the manager of the treatment plant. 

4 Results of identification 
111 different risk-generating situations appeared in the examined object. Among them there 
were 36 threats. Each identified threat was described by the reason of its occurrence, the 
effects it caused and the type of risk that it could potentially pose. The diagram below 
(Fig. 1.) illustrates the most frequently identified types of risks. 
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Fig. 1. Types of risks in the examined object. 

The most frequent were threats that may pose a qualitative risk. These were the events 
affecting the level of sewage treatment and possibly causing deterioration of sewage quality 
at the outflow. It should be noted that in the examined object, in the analyzed period of time 
(3 years), the quality indicators for discharged sewage were not exceeded. This proves that 
correct designing, construction, operation and maintenance of the treatment plant 
significantly reduces the possibility of risky situations. In addition, the method of treatment 
plant operation and maintenance, in particular the keeping of worksheets, repair cards and  
a technological notebook, where all events are recorded and then the circumstances of their 
occurrence are analyzed, practically prevents the appearance of threats. The only risk-
generating events are the ones which in extremely unfavorable circumstances may create  
a real threat to the essential functions of the object. Table 2 presents some examples of 
identified risk-generating events. 

 
Table 2. Examples of risk factors for selected elements. 

Device Event Factor Type of 
risk  Effect Action 

taken/proposed  

Bar screen clogging of bars outside quality impeded 
sewage flow bars cleaning 

Grit chamber large dump of 
greasy sewage external qualitative 

clogging of 
grease 

chamber 
outflow 

unclogging the 
outflow 

Activated 
sludge 

chamber 

emergence of 
filamentous 

bacteria 
internal qualitative, 

operational 
formation of 
scum layer 

breaking the 
scum layer and 
actions aimed 

at stopping 
bacteria 

development 
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Fig. 2. Threats in individual objects. 

The conducted analysis shows that in the examined treatment plant the devices most 
exposed to threats were bar screens (30 risk-generating situations) and the activated sludge 
circulation chamber (23 risk-generating situations). These devices are located at the 
beginning of the plant’s technological line, so they are particularly encumbered not only in 
a hydraulic way and by pollutants load, but also by possible accidental pollutants. The 
purpose of the bar screen is to stop all large pollutants, thereby protecting further elements 
of the technological line from damage, while the activated sludge chamber is the first 
device aimed for biological sewage treatment. The results of the research carried out for the 
treatment plant in question have shown that these devices are the most exposed to threats, 
which is related to the function they perform in the technological line of the sewage 
treatment plant. 

5 Conclusions 
Risk identification is the essential and necessary stage of the risk management process in 
each company. At the beginning of this stage of actions, one should become familiar with 
the specificity of the examined object, learn the mechanisms of its operation and the 
processes taking place in it. Correct identification also depends on the selection of the 
appropriate method. In the case of complex technical objects, such as municipal sewage 
treatment plants, one may find that it is necessary to use several methods. It should 
be remembered that risk management, and by the same the identification of threats, should 
be a continuous and systematic process. 
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