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Abstract: Over the last decades, numerous technical-technological catastrophes  have 

caused extensive  material damage  and loss of human lives. These catastrophes have 

caused harmful effects upon the people and the environment. Among these technical-

technological catastrophes is the release of hazardous chemical matter in the air due to 

industrial activities.  The hazardous toxic matter release is related to the following 

industrial branches: production of cellulose and paper, oil, chemical, metal and other 

industry, transportation and storage of hazardous toxic matter, etc. The reasons for 

these releases can be: leakage or ruptures in pipelines and vessels, fire, explosions, 

human errors in control of processes, etc. 

Key words: industrial risks, environment, modelling of consequences, operative 
conditions, initiating event.. 

 

1. INTRODUCTION  

Technical-technological systems induce adverse effects both during operation and 

accidents, Fig. 1. In operative conditions, the following events and consequences 

could take place: leakages, emissions of harmful matter in the air, emission of harmful 

matter in underground water, producing of harmful waste material from industrial 

activities, noise, vibrations, thermal effects, effects upon human health and 

environment. In conditions of accidents and initiating events, the following 

consequences may occur: fire, release of heat, release of toxic matter during fire, 

explosions, defects, disruptions, release of toxic flammable matter, radioactive 

substances, thermal radiation and damage to human environment.  

There are two possible types of release: continuous and instantaneous release. 

In the case of continuous release, the time of release typically ranges from several 

minutes to several hours, while in the case of instantaneous release, the time of release 

ranges between several seconds to several tens of seconds. 

Transportation, dispersion, settlement, accumulation, chemical reactions and  release 

of polluters  can affect human health, vegetation and other elements of the ecosystem.  

 The main path of exposure to the effects of atmospheric polluters is through 

inhalation. Transportation mechanisms, atmospheric chemistry, transformational 

processes, data on settlement, accumulation, epidemiological data, synergetic effects 

etc. contribute to uncertainties in evaluation of the risk.  Presented further will be the 

transportation and the paths of effect of atmospheric polluters like: sulphuric dioxide, 

nitrogen oxides, particles, traces of metals and organic substances. 

 The considerations of effects upon health are based mainly on data from the 

WHO instructions referring to air quality. It is assumed that there is no threshold for 

the values of cancerogenic effects and risk. The risk assessment is made by realistic 

scientific judgment.  



 The selection of atmospheric polluters that are taken into account has been 

made based on instructions on air quality, intensity and frequency of harmful effects 

upon health, presence of polluters in the environment, their persistence in the 

environment, exposed groups of populations  as well as sufficiency of data on effects. 

   

2. METHOD 

While evaluating risk, there is often a need to model these events and consequences. 

The process is referred to as modelling of consequences. 
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Fig. 1. Possibilities for occurrence of harmful effects in operative conditions and 

in conditions of accidents during industrial activities 

 

The modeling methods may include: quantification of energy flow and flow of 

hazardous matter, quantification of all kinds of unwanted effects and quantification of 



all kinds of effects induced by these unwanted effects.  During detailed evaluation of 

consequences, one should take into account the probability for occurrence of: an 

initiating event, the size of the consequences, the successive effects and the possible 

adverse effects.  Typical models of consequences are presented in Table 1. The input 

data necessary for these models can be the following: data on the facility and the 

process, data on defects and experience from losses as well as data and assumptions 

made in evaluating the different ocurrences and effects related to the modeled 

consequence. 
 

PHENOMENA 
 

  

EMISSION, DISCHARGE 

LEAKAGE, SPILLS 

VAPORIZATION 

JETS, DISPERSION 

EXPLOSION AND EFFECTS 

PRESSURE 

FIRE AND EFFECTS 

THERMAL RADIATION, HEAT 

PROPERTY DAMAGE, INTERRUPTION ETC. 

RADIATION 

MISSILES, BREAKDOWN, TRANSPORT DAMAGE 

VIBRATION, NOISE 

POLLUTION, WASTE DISPOSAL 

ACCUMULATION OF HARMFUL MATERIALS IN THE ENVIRONMENT 

EFFECTS ON THE ECOSYSTEM 

EFFECTS ON CLIMATE, THERMAL EFFECTS 

ACIDIFICATION 

LONG-TERM EFFECTS 

TOXIC EFFECTS, HEALTH EFFECTS 

SYNERGISM EFFECTS 

EFFECTS ON NON-BIOLOGICAL MATERIALS 

ECONOMIC, SOCIAL AND PSYCHOLOGICAL EFFECTS 

 

Table 1. Spheres of modelling of consequences 

The accuracy in evaluation of the consequences is not always sufficient. The reasons 

for this are: lack of experimental data, idealized models, pessimistic results, etc.. Still, 

the results from modelling of the consequences usually provide a good basis for 

evaluation of potential risks. The presentation and the description of the adverse 

effects depend on the objective of the model of consequences. The results can be 

presented in the form of concentration of harmful matter, adverse effects of pollution, 

effects upon human health as well as in the form of data on damage to property and 

economic losses. In the models of hazardous releases and their harmful effects, the 

selection of parameters and assumptions are made for only one main general situation 

Fig. 2. 
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TO AIR
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Fig. 2. Example of modelling of consequences: release of hazardous matter and 

effects upon human health 



3. RELEASE OF HAZARDOUS MATTER   

 

 Hazardous matter can be released in air, water, earth, etc. in operative 

conditions and in emergency situations.  The release can be continuous and 

momentous. The size of the release can be expressed as follows: 

 

         rtot fQQ *                 (1) 

 
where  

 

Q* - size of the released hazardous matter (kg, etc.) 

Qtot   - total amount of hazardous material that is processed, transported, stored (kg, 

etc.), and, 

fr - release function of the total amount of hazardous matter. 

 

 In the case of a continuous release, one must take into account the time 

distribution of the release. The size of such a release Q* can be computed as follows: 
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a dttQQ
0

* )(                  (2) 

where, 

 

tr - time duration of the release (s), and 

Qa(t)    - rate of hazardous matter release in time t (kg/s, etc.) 

  

A special case represents the rate of continuous release during time of release 

tr where  
r

aa
t

Q
QtQ

*

)(  . In the case of momentous release, the size of the 

considered release is considered the total released quantity Q*. 

 

3.1. Results from Accidental Release 

The results from the accidental release of chemical hazardous substances in the air 

are presented as follows: 

- Axial and average concentrations of hazardous gas versus distance, 

- Probability for toxic effect versus distance, 

- Time of exposure prior to exposure to the concentration in function of distance, 

- Number of persons under threat during the passing of the cloud. 

In all the computations, the density of population is conservatively represented 

as 100 persons/km2 at all distances. Several examples (Gas 1 Fig. 3, Fig 5– chlorine) 

and (Gas 2 Fig.4, Fig6 -ammonia)  are given. 
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Fig. 3. Probability for toxic effect of gas 1, 

when tc=30min, he=0m and continuous release is 50kg 
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Fig. 4. Probability for toxic effect of gas 2, 

when tc=30min, he=0m and continuous release is 50kg/s 
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Fig. 5. Time until the exposure to the concentration becomes a life threat for gas  

1,  when he=0m  and continuous release is 50kg/s 
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Fig. 6. Time until the exposure becomes a life threat for gas 2, when he=0m and 

continuous release is 50kg/s 



4.  DESCRIPTION OF THE MODEL OF RADIOACTIVE MATTER 

RELEASE 
 

The input data for the investigation of release of radioactive matter in the air in 

operative and emergency conditions and in the course of different fuel cycles are 

theoretical and have been taken from literature. 

 The Gauss’ dispersion model has been taken to consider the dispersion of the 

released matter through the air, i.e., the human environment. This model yields 

approximate results for greater distances.  In the case of release in water, an analogous 

treatment is possible. It is assumed that the globally dispersed radionuclides are 

completely disolved in the Earth’s reservoirs (troposphere, waters circulating through 

the Earth).  When future radioactive waste is treated (normal conditions), it is possible 

to use a simple model of a reservoir. 

 A radiation doze here means an equivalent of a radiation dose.  The acute 

individual doses related to bone marrow, the long term individual and collective 

effective doses have been considered for emergency conditions. The long term 

individual and collective effective doses and the corresponding effects upon human 

health have been considered for operative conditions. 

 The most important nuclides that can be generated prior to the release, during 

transport through the air and water and after settlement upon soil or their 

accumulation in different matters of the human environment, have been considered.  

The equations for the computation of the dose have, first of all, been generated by 

definition of the concentration of radionuclides in the matters of the human 

environment for the considered period of time, Fig 7. 
 

 

 

Figure 7. Concentration of radioactive matter at distance h in the  human 

environment and principles of computation of the exposure. 

  

This time integral for computation of the dose is then multiplied by the dose factor, 

the exposure rate and other influential and transformation factors. The principle of 

computation of the radiation doses (Fig. 8 and Table 2) can be expressed as follows: 

  



     
2

1

t

t

pwpwpwpw UDdtCFiH          (3)  

where, 

Hpw   - represents radiation dose related to the path (Sv), 

Fi   - are factors affecting the doses or transformation factors, 

 dtC pw  - time integral of activity or concentration of the activity in the material 

related to the path, 

t1-t2        - considered time period (Bq * time or Bq/material unit * time), 

Dpw       - rate/unit dose of activity or concentration of activity (Sv/Bq or Sv/time 

unit/Bq/material unit), and 

Upw    - rate of exposure.  

The applicable dose factors are presented, for example, in references Reactor 

Safety Stady (1975), Kocher (1980), Limits (1979-1982), while the data on the 

parameters are presented in references Less (1980), Hosker (1973), Vogt (1970), 

Regulatory Guide (1977), Moore (1979), International Atomic Energy Agency 

(1980), Webb (1976), Hill (1980).  
 

 

 

 

 

PATH 
MATERIALS RELATED TO 

THE PATH 

    

EXTERNAL GAMMA RADIATION FROM 

RADIOACTIVE MATTER IN THE AIR 

(SUBMERSION) 

AIR 

INHALATION AIR 

EXPOSURE OF THE GROUND AIR/GROUND 

UNDISOLVELD GROUND PARTICLES IN THE 

AIR 
AIR/GROUND/AIR 

RECEIPT THROUGH FOOD AND 

LIQUIDS/THROUGH AIR 
AIR/GROUND/FOOD 

RECEIPT THROUGH FOOD AND 

LIQUIDS/THROUGH WATER 
WATER/FOOD 

EXPOSURE FROM THE COAST 
WATER/GROUND ON THE 

COAST 

 

Table 2.  Principles of computation of radiation dose 
 
 

 



 
 

Figure 8. Modeling of consequences from release of radioactive matter 

 

5. EMERGENCY CONDITIONS 

 

 In different phases of the uranium  cycle when used as a fuel, emergency 

situations are possible to occur in nuclear power plants and other accompanying 

facilities, during transportation and upon removal of the waste matter. 

 Many investigations have been performed in this field worldwide. Among 

these, the most extensive and detailed studies were the Reactor Safety Study (1975) 

and the German Study for Possible Risks Related to Nuclear Power Plants, (1980). 

These studies represent also the main references in this paper. 

 In the case of an emergency situation, the release from a nuclear power plant 

(or another facility) is usually estimated as continuous with a duration of several hours 

or several tens of hours. 

 The released quantities in a strong emergency event are quite high, while the 

probability for occurrence of such an event is low. The probabilities for occurrence of 

moderate and particularly realistic emergency events are high, but the released 

quantities are smaller. 

 Important paths of the radiation dose in computation of acute doses are the 

external radiations from radioactive matter in the air, the inhalation of radioactive 

matter and external radiation of radioactive matter settled upon the ground. The time 

for which the doses are computed is traditionally assumed to amount to 24 hours.  

While computing the consequences, all possible measures for reduction of the dose 

must also be taken into account. The possibilities for harmful effects at different 

distances are computed from the data on the evaluated acute axial dose. In that case, it 

is also possible to evaluate the endangered area around the facility and the number of 

persons exposed to risk after an emergency event. This is done by use of computed 

average doses. 



 While computing the long term doses, the following paths of the dose must be 

taken into account: 

 

 external gamma radiation from radioactive matter in the air (submersion), 

 inhalation of radioactive matter, 

 external gamma radiation from radioactive matter settled on the ground, 

 inhalation of radioactive matter whose particles originate from the ground (re-

suspension), and, 

 receipt of radioactive matter through food. 

 

The possible measures for reduction of the dose during the computation of the 

consequences must also be taken into account. The time  for which the dose is 

computed is assumed  to be the time of release tr + 50 years.  The long term collective 

doses of radioactive matter released in the air in conditions of an emergency event are 

computed from the long term individual effective doses as follows: 
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where, 

Seff - represents a long term collective effective dose (manSv), 
Heff(x) - represents a long term individual effective dose at distance h (Sv), 

dp - density of population (persons/km
2
), 

X         - distance from the facility (km); h1 and h2 define the considered distances, 

and, 

  - represents the width of the considered angular sector. 

It is assumed that the density of the population in the surrounding of the 

considered facilities is 100 (persons/ km
2
). Computed are the collective doses on the 

surface at a distance of  about 0.5 - 1000 km from the facilities. The greatest 

contribution of the collective dose and the corresponding effects upon human health 

are at these distances. The results arre approximate due to the uncertainties involved 

in the different parts of the model [9]. 

All the selections of input parameters and assumptions are made to obtain 

quite conservative results. So, 

 the release starts immediately after the emergency event, 

 the time duration of the total release is considerably short (10 hours), 

 the height of the release is relatively low, and 

 the parameters of exposure, the rate of receipt and the human environment are 

conservative.. 

Examples of results are presented in  Tables 3, 4 and 5. (estimated effects 

upon health) and Figures 9, 10 and 11 (acute doses, probabilities for acute adverse 

effects, long term doses in case of a strong emergency event) [3]. 

 

 

 

 



 

INTENSITY OF EMERGENCY 

EVENT 
ASSESSED DEATHS 

STABILITY CATEGORIES A-B C-D E-F 
C-D I 

RAIN 

          

HEAVY 50-100 10-50 0-1 100-500 

MODERATE 0-1 10-20 10-50 50-100 

REALISTIC 0 0 0 0-10 

 

Table 3. Evaluated number of casualties in the surrounding of a nuclear power 

plant in conditions of a heavy emergency event (the evaluation has been made 

based on average dose per bone marrow and a 24 hour time). 

 

INTENSITY OF EMERGENCY 

EVENT 
ASSESSED DEATHS 

STABILITY CATEGORIES A-B C-D E-F 
C-D I 

RAIN 

          

HEAVY 
10000-

20000 

5000-

10000 

10000-

20000 

10000-

50000 

MODERATE 500-1000 1000-2000 1000-5000 1000-7000 

REALISTIC 10-50 50-100 100-300 100-600 

 

Table 4. Assessed cases of radiation syndrome in the surrounding of a nuclear 

power plant in conditions of a heavy emergency event (the evaluation has been 

made based on average dose for bone marrow and time duration of 24 hours) 

 

INTENSITY OF EMERGENCY 

EVENT 

EVALUATED LONG TERM AVERAGE 

COLLECTIVE DOSES (manSv) 

STABILITY CATEGORIES A-B C-D E-F 
C-D I 

RAIN 

          

HEAVY EMERGENCY EVENT 250000 250000 250000 300000 

EFFECTS UPON HEALTH 5000 5000 5000 6000 

MODERATE EMERGENCY EVENT 30000 30000 40000 50000 

EFFECTS UPON HEALTH 600 600 800 1000 

REALISTIC EMERGENCY EVENT 3000 3000 4000 5000 

EFFECTS UPON HEALTH 60 60 80 100 

Table 5. Evaluated long term average collective effective doses and 

corresponding effects upon health in the environment of a nuclear power plant in 

conditions of  a heavy emergency event (distance of 0.5 to 1000 km, without 

consideration of receipt through food and liquids). 

 



 

 

 

Figure 9. Acute doses. Type of a heavy emergency event, 

stability category C-D, hc = 100 m, u = 7 m/s 

 

 

 

 

 

 

Figure 10. Acute effects. Type of heavy emergency event,  

stability category C-D, hc = 100 m, u = 7 m/s 



 

 

 

 

 

Figure 11. Long term doses. Type of heavy emergency event,  

stability category C-D, hc = 100 m, u = 7 m/s 

 

 

6. ATMOSPHERIC POLLUTERS RELEASED FROM INDUSTRIAL PLANTS 

 

The release of polluters from industrial plants into the air or water is presented 

in Fig.12  which provides an insight into which operations are involved in the process 

of transmission and which in the process of emission [5]. 

 



 

 

Figure 12. Industrial release and its effects 
 

 The description of the transportation and the paths of effects of atmospheric 

polluters is presented in Fig. 13. 

  



 
 

Figure 13.  Transportation and paths of effects of atmospheric polluters  

     

 

 Considerable effects upon the environment can also be exerted by many 

atmospheric polluters during their release. These could be: sulphuric dioxide, nitrogen 

oxides, particles, traces of  metals, organic substances, etc. Table 1 shows typical data 

on release carried by air  for the main atmospheric polluters from industrial plants [2, 

6]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  COAL INDUSTRY PEAT FACILITY 
 

FACTORY FOR 

SULPHATES 

AND 

CELLULOSE 
 

        

UNUT FOR ENERGY 

/FUEL 
25 Mj/kg 10-20Mj/kg   

FUEL/A 2000000-3000000 t/a 4000000 t/a   

ASH % 10-15% 3%   

RELEASE kg/GWa kg/GWa kg/500000 t  

  CORE 

SO2
1)

 30000000
1)

 6000000
1)

 1500000 

NOx
2)

 10000000 6000000 1500000 

PARTICLES
3)

 5000000 2000000 500000 

As 300 300 10 

Cd 60 30 40 

Cr 1600 300 2000 

Hg 30 30 5 

Mn 1600 1600   

Ni 1600 600 1000 

Pb 1600 3000 500 

V 600 1600   

BaP 30 30 30 

BENZENE 30000 30000   

TOULENE 30000 30000   

CO 30000000 30000000 500000 

H2S     500000 
1) 

There is no desulfurization of gas  from an outlet = FGD, with FGD release being about 10 

times lower 
2) 

Thee is no reduction of  release 
3) 

Electrostatic flow – filters are assumed to be installed. 

 

Table  6. Typical data on release of atmospheric polluters from industrial plants 

 

The dispersion conditions necessary for the computations are taken as long-

term (a year) or short-term (for example, 24 hours) depending on the time period in 

which the concentrations are analyzed. 

 The consideration of the effect upon health caused by the polluters is mainly 

based on data from the WHO Instructions for Air Quality  [1, 8, 7, 4, 10, 6]. The 

atmospheric effects along with the climatic, meteorological factors, the configuration 

of the terrain, the population, the cultural habits, the industrial compounds, etc. affect 

the health status and the mortality of the population. The urban distribution, the 

inappropriate industrial facilities and other factors potentially affect the health of the 

population.  Chronic respiratory diseases are present among the population equally 

throughout all the months of the year. In addition to these diseases, atmospheric 

effects double many other chronic diseases that assume the use of antibiotics.  Of 

particular concern is also the increase of malignant diseases of the type of cancer of 

stomach, respiratory system and leukemia. The data on the location of living, the 

exposure and the effects upon certain group of people can be taken as a risk factor.  



As to the acute and chronic diseases, the cancers and leukemia caused by atmospheric 

polluters, the most important are the genetic factors. The genetics is the one that 

decreases or increases the risk level for all these diseases caused by atmospheric 

polluters. Important for the occurrence of these diseases are also decennial pollutions 

caused by industrial plants, the gases released from vehicles, the frequent occurrence 

of fog, the bad circulation of air with absence of winds, etc. 

 It is assumed that there is no threshold for the values of the cancerogene 

effects and the risk factors pertaining to excessive mortality. The risk assessments are 

made by realistic scientific considerations. 

 As to the non-cancerogene effects, the following factors were taken into 

account from the WHO instructions: the time of exposure,  the lowest observed levels 

of harmful effects (LOAEL) and the safety factors. The values given in the 

instructions do not guarantee absolute exclusion of harmful effects  below some 

values or in other words, these represent unnoticeable levels of harmful effect 

(NOAEL) only in the light of the present scientific knowledge. The connection 

between the concentration in the air and  the toxic effect is usually estimated with 

difficulty. 

 

7. RISK FACTOR TECHNIQUE 

 

 The risk factor technique represents a rough and approximate method.  A great 

uncertainty can be involved in the evaluation of the risk factors.  Still,  approximate 

risk factors (risk pertaining to exposure to some concentration in a unit of time)  are 

used in the computations of potential effects upon human health. 

 The risk factors that have been used in this paper are given in Table 7. 

 
 

POLLUTERS 

RISK FACTOR RF 

(cases.g/m3 per annum) 

 

    

ARSENIC, As 8*10
-5

 

BENZENE, C6H6 8*10
-8

 

CADMIUM, Cd 4*10
-5

 

CHROMIUM, Cr 8*10
-4

 

NIKEL, Ni 8*10
-6

 

MATERIAL  PARTICLES ~ 5*10
-7

-10
-6

 

 

Table 7. Risk factors pertaining to cancer 

 

 The average risk factors pertaining to excessive mortality for particles of 

sulphur dioxide are given in Table 8 [8, 7, 4, 6]. 

 

 

 



POLLUTERS 
EXCESIVE MORTALITY 

(cases g/m3 per annum) 

    

SULPHURIC DIOXIDE, SO2 ~ 5*10
-6

 

MATERIAL PARTICLES ~ 10
-5

 

 

Table 8. Average risk factors  
 

 The effects upon health that contribute to the annual exposure might not refer 

to a particular year, but  could be distributed throughout the life time of the individual.  

For each hazardous material, an average risk factor has been selected. 

 The effects upon health in certain environmental areas can, in that case, be 

computed by multiplying the concentration in respect to the population by the time of 

exposure and  the risk factor pertaining to health.  

 

8. COMPARISON WITH THE VALUES GIVEN IN THE INSTRUCTIONS 
 

 The adverse effects (noncancerogene risks) have been treated by comparison 

of the concentration of the polluters with the values given in the instructions.  Adverse 

effects can involve diseases, death, etc. The typical values given in the instructions [1] 

are given in Table 9. 
 

POLLUTERS 

CONCENTRATIONS ACCORDING 

TO 

INSTRUCTIONS g/m3 

 

ANNUALLY DAILY 

      

CADMIUM, Cd 0.01-0.02   

SULPHURIC MONOXIDE, CO   10000(8h) 

SULPHUR HYDROGENE, H2S   150 

PLUMBUM, Pb 0.5-1   

MANGANESE, Mn 1   

 MERCURY, Hg 1 0.3 

SODIUM OXIDE N02, NOX 50-100 150 

MATERIAL PARETICLES 50 120 

SULPHUR OXIDE, SO2 50 120 

TOULENE   8000 

VANADIUM, V   1 

 

Table 9. Values given in the instructions  

 

9.  APPLICATION OF MODEL 

 

 The harmful effects of typical releases from industrial plants are of a special 

concern (Table 6). The results are presented as follows: 



 

 Assessment of individual and collective risk, and, 

 Comparison of the computed concentrations with the values given in the 

instructions. 

 

There is not much difference among the power supply plants (regarding the 

released quantity and the immediate surrounding). The effects of cellulose plants are 

somewhat lower.   

The computed approximate risk values are given in Table 10. The individual risk 

pertaining to cancer at distance of 1 km amounts to 10
-5

 annually, while the individual 

risk pertaining to excessive mortality amounts to 10
-3

-10
-4

 annually. It is estimated 

that most of the adverse effects upon health occur at distance of 0.5 to 500 km. The 

computed number of cancer cases can be about 1 – 3, while the value for the 

excessive mortality due to the annual releases can be about 10 – 100.  The assessed 

risks and the corresponding cases of excessive diseases will most probably be 10 to 50 

times greater. 

 
 

  

ASSESSMENT OF 

INDIVIDUAL RISK 

 

EFFECT UPON HEALTH 

OVER SURFACE OF 

0.5 TO 500 km 

CANCER 
EXCEEDING 

MORTALITY 
CANCER 

EXCEEDING 

MORTALITY 

          

ENERGETIC COAL FACILITY 

 
0.000002 0.001 3 100 

CELLULOSE FACTORY- 

500000 TONS OF CELLULOSE 
0.000001 0.0001 <1 10 

 

Table 10. Individual (at distance of 1 km) and collective assessments of risk 

related to annual releases 
 

 The comparison between the computed concentrations and the values given in 

the instructions leads to the following conclusion (Fig. 14 – Fig.16 and Fig. 17 – Fig. 

19): 

 

 The annual concentrations are usually bellow the values given in the 

instructions with the exception of the sulphur dioxide in the vicinity of the 

source and the particles of nitrogen dioxide,  which are quite close to the 

values for the vicinity of a source given in the instructions, and, 

 the daily concentrations are often much above the values given in the 

instructions for the vicinity of a source, for example in the case of sulphur 

dioxide, particles and nitrogen dioxide. 

 

In the examples, it is assumed that the effective height of the release is about 

80 m.  With a higher point of release (in practice, the effective height of the release is 

usually 100 – 200 m), it is possible to decrease the concentrations in the vicinity of the 

source and in this way approach the values from the instructions. 



 

 

 

Figure 14. Coal power plant, the height of the release is he = 80 m. Long-term 

average concentrations of SO2  

 

 

 

 

 

Figure 15. Coal power plant, the height of the release is he = 80 m. Long-term 

average concentrations of particles  
 

 

 

 

 



 

 

 

 

 

Figure 16. Coal power plant, the height of the release is he = 80 m. Long-term 

average concentrations of  NO2  

 

 
 

 

 

Figure 17. Coal power plant, the height of the release is he = 80 m. Short-term 

average concentrations of SO2  
 

 

 

 



 

 

 

Figure 18. Coal power plant, the height of the release is he = 80 m. Short-term 

average concentrations of particles  
 

 

 

 

 

Figure 19. Coal power plant, the height of the release is he = 80 m. Short-term 

average concentrations of  NO2  
 

 

 

 



 

 

CONCLUSIONS  
 

 It can be concluded that there are different spheres and methods of modelling 

consequences. Prior to modelling, the following must be clearly defined: the objective 

of the modelling, the consequences to be modelled, the corresponding methods to be 

used, the presentation and the application of the results. 

The selection of the considered atmospheric polluters  has been made based on 

reference [1], namely: 

 intensity and frequency of harmful effects upon health; 

 presence and abundance of polluters in the environment; 

 possibilities for transformation and changes of the form of the chemicals with 

great toxic potential, 

 persistance in the environment; 

 exposure of populations, and 

 sufficiency of data on effects. 

 The results point out  a general level of risks induced by atmospheric polluters.  

In future, it is necessary to perform much more investigations in this field. 

As to radiation, in the worst scenario, the cases of radiation syndrom may 

amount to tens thousands of people while death cases can amount to hundreds of 

people should measures for reduction of the dose are not applied (density of 

population of 100 persons/km
2
). The acute consequences can be very heavy in the 

case of a heavy and moderate emergency event in a nuclear power plant should 

planned countermeasures in the surrounding are not effectuated (protection, 

evacuation, distribution of iodic tablets, etc.). The requirements for design of 

countermeasures should be strict due to the limited time for action and the possible 

intense release of radioactive matter in the environment. The computations done by 

using realistic data on the release show that the situation in that case could be much 

easier. Fast countermeasures are requested in a very reduced area. 

 In future,  there should be more investigations in the field of analysis of risk 

and models of consequences, for example, different applications of models, practical 

evaluation, synergetic effects, field measurements, sensitivity analyses, etc. 
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