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Анотація. У статті розглянуто теоретичні та практичні аспекти процедур оцінки та розрахунків еколо�
гічних ризиків будівництва. Визначено поняття «ступінь екологічного ризику», її склад та особливості
оцінювання. Проаналізовано стан та проблеми управління екологічними ризиками при будівництві
об’єктів та нормативне забезпечення цих процедур. Встановлено, що нормативів щодо визначення сту�
пеня екологічних ризиків у відповідності до міжнародних документів в Україні немає. Запропоновані
рекомендації щодо підвищення якості розрахункових процедур екологічних ризиків на основі комплекс�
ного інформаційного забезпечення, яке дозволяє пов’язати між собою різні аспекти прийняття управ�
лінських рішень, а також дає можливість використання як типового, так і диференційованого підходу
до управління екологічними ризиками будівництва.

Ключові слова: екологічний ризик, управління безпекою, розрахункова оцінка ризику, класифікація
екологічно небезпечних об’єктів, економічні збитки.
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Аннотация. В статье рассмотрены теоретические и практические аспекты процедур оценки и расчетов
экологических рисков строительства. Определено понятие «степень экологического риска», его состав�
ляющие и особенности оценки. Проанализированы состояние и проблемы управления экологическими
рисками при строительстве объектов и нормативное обеспечение этих процедур. Установлено, что нор�
мативов по определению степени экологических рисков в соответствии с международными документа�
ми в Украине нет. Предложены рекомендации относительно повышения качества расчетных процедур
экологических рисков на основе комплексного информационного обеспечения, которое позволяет увя�
зать между собой различные аспекти принятия управленческих решений, а также дает возможность
использования как типового, так и диференцированного похода к управлению экологическими риска�
ми строительства.

Ключевые слова: экологический риск, управление безопасностью, расчетная оценка риска,
классификация экологически опасных объектов, экономический ущерб.
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Abstract. The article deals with the theoretical and practical aspects of the construction environmental
risk assessment and calculation. There is given a definition of the concept «degree of environmental risk»; its
components and peculiarities of assessment are determined. The present state and problems of the
environmental risk management in the construction of projects as well as the normative support of these
procedures were analyzed. It has been found that in Ukraine there are no standards to determine the degree
of environmental risks which are in agreement with the international documents. There are proposed the
recommendations on improving the management of environmental risks basing on the complex informational
support which allows coordinating different aspects of making management decisions and makes it possible
to apply both the typical and differential approaches to the management of the construction environmental
risks.

Keywords: environmental risk, safety management, calculation assessment of risk, classification of
environmentally hazardous projects, economic damage.

tions» and in other standard legal acts, sanitary re�
gulations and building acts and standards.

Thus, a new conception of environmental safety
as a component of the national security of the state
is being legislatively formed in Ukraine.

The purpose of the article

The purpose of the article is the development of re�
commendations to improve the design estimation
procedures and the systems of environmental risk
management in construction on the base of the sta�
tic data on the environmentally meaningful events:
accidents, failures, catastrophes.

The significance of the research material

The effectiveness of the legislation as to the techno�
geneous and environmental safety is conditioned by
the development of the system technique of analy�
zing environmental situations. In this connection the
modern methodology of risk analysis used in many
countries as a dominating mechanism of developing
and substantiating the optimal forms of safety ma�
nagement assumes a special topicality [1–3].

The world�recognized methodology of risk ana�
lysis was used in Russia when estimating the risk of
polluting chemicals impact on people’s health [4].

Introduction

The last one and a half decades in Ukraine a greater
attention has been paid to the solution of problems
of environmental safety in Ukraine. This is condi�
tioned by the changed nature of environmental
threats and scales of their impact on a human being
vital activity and by a necessity of further develop�
ment of legal and economic mechanisms which would
stimulate the development of environmentally safe
technologies and projects, effective methods of ma�
nagement and control of how the environmental le�
gislation is observed by business subjects.

The legal bases and demands on the ensuring of
environmental safety in the allocation, design, con�
struction, reconstruction, putting into operation and
operation of enterprises, structures and other ob�
jects are stated in the Laws of Ukraine «On the En�
vironmental Protection», «On the National Secu�
rity», «On the Environmental Expertise», «On the
Environmental Audit», «On the Protection of Peo�
ple and Territories of Anthropogenic and Natural
Emergency Conditions», «On the Hyper�dangerous
Objects», «On Insurance», «On the Town Planning
Control» as well as in the Decision of the Cabinet
of Ministers of Ukraine No. 554 of 27.07.95 «On
the List of Activities and Environmentally Dange�
rous Objects», «On the Public Building Specifica�
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Ukraine hasn’t still got such a normative docu�
ment which specifies environmental risks in accor�
dance with the international document. The national
legislative and normative base to protect the envi�
ronmental safety has the foundations laid for the
differentiation of the environmental risks when
studying and estimating their danger degree. Thus,
according to the Law of Ukraine «On the Hyper�
dangerous Objects» the risks are divided into an�
thropogenic (as to their impact on the personnel
and population) and environmental (as to their im�
pact on the environment). The Law of Ukraine «On
the Environmental Expertise» (Article 5) points out
that the main task of the environmental expertise is
the determination of the degree of an environmen�
tal risk and the safety of planned and carried out
activity. The State Building Standards DBN (SBS)
А.2.2.1 «Composition and content of the materials
to assess their impact on the environment in the de�
sign and construction of enterprises, buildings and
structures» contains the demands as to the determi�
nation of an environmental risk of the planned ac�
tivity and its impact on the conditions of a human
being’s vital activity.

At the same time, the order of classification and
accounting of environmentally dangerous objects
has not been determined, the procedure of identify�
ing environmental risks has not been specified, the
basic methodical principles of analysis and assess�
ment of environmental risks have not been drawn
up and the methodical support of estimating envi�
ronmental risks has not been worked out yet in
Ukraine. Besides there are no common approaches
to the procedures of environmental audit and ex�
pertise, no assessment of impact on the environment
and proclaiming safety of hyper�dangerous objects
by the assessment and analysis of environmental safe�
ty of different objects from the viewpoint of the
methodology of estimating risks.

Nowadays the basic normative�methodical docu�
ment for estimating impacts on the environment is
the Manual for estimating impacts on the environ�
ment (to DBN (SBS) А.2.2.1�2003) [5]. But this
Manual does not contain any guidelines on the as�
sessment of environmental risks, neither does the
«Technique of determining risks and their accep�
tance level for proclaiming safety of hyper�danger�
ous objects» [6] which was developed by the Gos�
promgornadzor (State Service of Supervision over
the Town Industry) of Ukraine.

Thus, the development of the methodical princi�
ples of estimating environmental risks and their ac�
ceptance level in the construction and operation of
objects, the improvement of the procedures of iden�
tifying environmental risks and calculation proce�
dures of environmental risks are more than usual
actual.

Nowadays, the procedure of estimating risks is
the only analyzing instrument which allows deter�
mining the impact of risk factors and their relation�
ship on people’s safety and, against this background,
evaluating the operation priorities to minimize the
risks. So, the management of risk provides the ana�
lysis of a risk situation, development and substanti�
ation of a management decision (often in the form of
a normative act) which is to minimize the risk.

On the whole the stages of environmental risk
assessment and management in the construction and
operation of objects and their content are given in
Table.

Completing the risk management process this
algorithm simultaneously unites the risk stages and
the stages of a risk assessment into a single decision�
making process, into a single conception of risk. A
model sequence a risk assessment is this: a primary
identification of a risk; description of the risk source
and the damage cause by this risk; the risk assess�
ment under the normal conditions of operation; the
risk assessment at the moment of hypothetical acci�
dents and object damages; a range of possible sce�
narios of an accident development; statistical assess�
ment and a probabilistic risk analysis.

An environmental risk assessment can be done
on the base of the available scientific and statistical
data of the environmentally meaningful events: ac�
cidents, damages, catastrophes and an environmen�
tal factor contribution to the sanitary and environ�
mental welfare of the population, influence of the
environmental pollution on the state of biocenoses
etc. The statistical assessment (on the base of the
experience obtained from the investigation of simi�
lar situations) or the expert judgment was general�
ly accepted [7, 8]. The statistical approach means
the use of the probability theory apparatus and this
approach is used when a meaningful experience of
realization of the projects of this kind was accumu�
lated.

If a project is realized for the first time one should
use the expert assessment. The method of expert as�
sessment means that a group of experts (engineers,



58 Natal’ya Rubek, Elena Shelikhova, Elena Gladkaya

specialists in the sphere of the environmental pro�
tection) makes up a list of possible accidents. Engi�
neers pass their independent opinions about acci�
dent risks and then these opinions are averaged. In
the same way expert�ecologists suggest their opi�
nions on the cost to remove consequences of each
accident impact on the environment. An environ�
mental risk is calculated as a net current value of the
losses caused when removing consequences of a pos�
sible accident impact on the environment.

Let’s dwell on the essence of the statistical me�
thod of estimating a risk degree, the assessment be�
ing based on the probability theory of random dis�
tribution. Here, to calculate the degree of a definite
risk one should know the law of its distribution, i. e.
one should know under what conditions this law
can be realized, how its realization will impact the
economic activities of a developer.

The mathematical expectation of an environmen�
tal risk is a sum of the products of all its possible
values and probability of their occurrence:

( ) 1 1 2 2  , n nМ Х Х Р Х Р Х Р= + +…+ (1)

where М (Х) are a risk mathematical expectation;
Х

1
, Х

2
, Х

n
 are the values a parameter under study can

accept depending on the concrete conditions; Р
1
, Р

2
,

Р
n
 are probabilities of accepting these values.

Thus, a probability meaning of the mathemati�
cal expectation of a special parameter of environ�

mental accidents occurrence is that it is approxi�
mately equal to the arithmetic mean of its observed
(possible) values. But a mathematical expectation
is not a complete characteristic of a random quanti�
ty. To get its more complete characteristic, one should
also use the parameters of diffusion of the values of
the parameter chosen from its average predicted
value (i. e. of the mathematical expectation), i. e.
dispersion. According to the probability theory dis�
persion is as mathematical expectation of the squared
deviation.

( )2  ( )   ( ) [  ]D Х М Х М Х= − . (2)

Thus, from the viewpoint of the risk theory the eco�
nomical idea of the mean square deviation is that it
is a characteristic of a concrete risk to show the
maximum possible variation of a definite parameter
from its mean�expected value. This statement al�
lows using the mean square deviation as a risk index
from the viewpoint of its realization probability.

Noteworthy also is a definite complexity of the
estimation of the mathematical expectation and en�
vironmental risk dispersion. The authors suggest
using the essentials of the fuzzy�set theory.

Thanks to the investigations by the fuzzy�set
theory [9, 10] it was found out that for the values of
fuzzy functions close to some constant parameter
(for example, a normative or allowed value) the
membership function is close to the Gaussian curve

Table. Stages of environmental risk assessment and management in construction

Stages of risk assessment Stage content 

Detection of risks, determination of risk 
sources and factors as well as the objects 
of their potential impact, the basic forms of 
such an impact. 

At the initial stage they make a comparative analysis of risks to 
determine the priorities and risk level (harmfulness). 

Estimation of object susceptibility to 
impact, i. e. estimation of a real impact of 
a risk factor on a human being and 
environment. 
 

Determination of risk acceptance. A risk is compared with 
some social and economic factors (benefits of an object 
operation; losses conditioned by the restraint of the object 
operation; availability and possibilities of regulating measures 
for decreasing a negative impact on the environment and 
population health). 

Analysis of risk factor impact on the 
population and environment, determination 
of a human being resistance to the impact 
of a definite destabilizing factor. 

Determination of the management proportions means a choice 
of one of the «standard» models of estimating a risk. 
 

A full risk characteristic with the use of the 
qualitative and quantitative parameters. 
 

Making a controlling decision, i. e. specification of the 
normative acts (laws, decisions and guidelines) and their 
conditions corresponding to the realization of that «standard» 
model which was determined for the previous stage.  
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describing the normal distribution of continuous
random quantity.

( )
exp 2

2

2
ax

2
1)x(F σπσ

−
= − , (3)

where х is a continuous random quantity; а is a math�
ematical expectation of the continuous random
quantity; σ is a root�mean�square deviation (stan�
dard) of quantity х.

Strict statistical data being absent, equation (3)
allows determining the grade of membership of the
parameter under study in the admitted region. To
proceed to the dimensionless relative value of the
differential function, let’s find out its maximum va�
lue. If х=а; e0=1, then

( )
πσ 2

1xF max ⋅
= . (4)

If the admitted region is described by interval [0; 1],
then the grade of membership of the parameter is
determined by the ration:
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The risk level is a relative value of this or that key
parameter deviation from the normative or accep�
ted value. Then, the grade of membership of each
key parameter in the admitted region will look like:

2

2
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uf u
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where u
r 
is a real value of the key parameter at the

risk assessment; u
p 
is the key parameter value deter�

mined in accordance with the requirements of the
normative documents; u

lim
 is the limit value of the

key parameter, its overriding leading to an environ�
mental accident.

In (6), the value of up, as well as the mathemati�
cal expectation, is the center of the distribution of
random values of the key parameter when structural
imperfections appear; the value of ulim is accepted as
the mean square deviation.

Thus, analysis of an environmental risk for each
object is a comparison of design, real and limit va�
lues of key parameters. Such an approach makes it
possible to increase the reliability of a risk assess�
ment if there are not enough statistical data.

Conclusions

The quality of the environmental expertise of
projects is also important as the systems of integra�
ted assessment of all probable environmental and
social and economic consequences of the project im�
plementation of the construction and reconstruc�
tion of large objects as this expertise is to prevent
the negative influence of these consequences on the
environment and to solve the assigned tasks at the
least expenditure of resources and minimum unwan�
ted consequences.

A further development of the calculation proce�
dure of risk assessment will make it possible to im�
prove the environmental expertise for the benefit of
the present and future generations to insure protec�
tion, scientifically substantiated rational use of land
and its interior, water resources, flora and fauna, to
keep air and water clean, to reproduce natural re�
sources and to improve the human environment. The
similar procedures allow detecting and eliminating
errors in the nature management and protection and
decreasing economies losses when eliminating the
consequences of risk situations at the stage of ob�
ject planning and design.

References

1. Guidelines for Ecological Risk Assessment [Text] /
U.S. Environmental Protection Agency. – Washing�
ton : DC, 1998. – 114 p.

2. Cоmmission directive 93/67/EEC of 20 July 1993
laying down the principles for assessment of risks to
man and the environment of subtances notified in
accordance with Council Directive 67/548/EEC
[Еlectronic resource] / The Commission of the
European Communities. – Accessed at : http://
www.legaltext.ee/text/en/T50879.htm.

3. Comparative Risk Framework Methodology and
Case Study [Еlectronic resource] / U.S. Environ�

References

1. U.S. Environmental Protection Agency. Guidelines
for Ecological Risk Assessment. Washington: DC,
1998. 114 p.

2. The Commission of the European Communities.
Cоmmission directive 93/67/EEC of 20 July 1993
laying down the principles for assessment of risks to
man and the environment of subtances notified in
accordance with Council Directive 67/548/EEC.
Accessed at: http://www.legaltext.ee/text/en/
T50879.htm.

3. U.S. Environmental Protection Agency, Office of
Research and Development, National Center for



60 Natal’ya Rubek, Elena Shelikhova, Elena Gladkaya

Рубек Наталія Антоновна – асистент кафедри економіки підприємств Донбаської національної академії бу�
дівництва і архітектури. Науковий напрямок: розвиток виробничо�господарських комплексів міста.

Шеліхова Олена Вікторівна – к.т.н., доцент кафедри економіки підприємств Донбаської національної академії
будівництва і архітектури. Науковий напрямок: підвищення економічної ефективності інженерних рішень в
будівництві.

Гладка Олена Дмитріївна – асистент кафедри економіки підприємств Донбаської національної академії будів�
ництва і архітектури. Науковий напрямок: підвищення ефективності використання ресурсів в будівництві.

Рубек Наталья Антоновна – ассистент кафедры экономики предприятий Донбасской национальной акаде�
мии строительства и архитектуры. Научное направление: развитие производственно�хозяйственных комплек�
сов города.

Шелихова Елена Викторовна – к.т.н., доцент кафедры экономики предприятий Донбасской национальной
академии строительства и архитектуры. Научное направление: повышение экономической эффективности
инженерных решений в строительстве.

Гладкая Елена Дмитриевна – ассистент кафедры экономики предприятий Донбасской национальной акаде�
мии строительства и архитектуры. Научное направление: повышение эффективности использования ресурсов
в строительстве.

mental Protection Agency, Office of Research and
Development, National Center for Environmental
Assessment, Washington Office. – Washington :
DC, 1998. – Accessed at : http://cfpub.epa.gov/
ncea/cfm/recordisplay.cfm?deid=12465.

4. Р 2.1.10.1920�04. Руководство по оценке риска для
здоровья населения при воздействии химических
веществ, загрязняющих окружающую среду
[Text] : Утверждено и введено в действие Первым
заместителем Министра здравоохранения Рос�
сийской Федерации, Главным государственным
санитарным врачом Российской Федерации
Г. Г. Онищенко 5 марта 2004 г. – М. : Федераль�
ный центр Госсанэпиднадзора Минздрава Рос�
сии, 2004. – 143 с.

5. Посібник до розроблення матеріалів оцінки
впливів на навколишнє середовище (до ДБН
А.2.2.1�2003) [Text]. – Харків : УкрНДІІНТВ,
2005. – 332 с.

6. Методика визначення ризиків та їх прийнятних
рівнів для декларування безпеки об'єктів підви�
щеної небезпеки [Text] / Державний комітет Ук�
раїни з нагляду за охороною праці (Держнаглядо�
хоронпраці). – К. : Основа, 2003. – 191 с.

7. Лапуста, М. Риски в предпринимательской дея�
тельности [Text] / М. Лапуста. – М. : ИНФРА�М,
2008. – 553 с.

8. Москвин, В. А. Управление рисками [Text] /
В. А. Москвин. – М. : ИНФРА�М, 2006. – 266 с.

9. Орловский, С. А. Проблемы принятия решений
при нечеткой исходной информации [Text] /
С. А. Орловский. – М. : Наука, 1981. – 208 с.

10. Осуга, С. Обработка знаний [Text] : Пер. с япон. /
С. Осуга. – М. : Мир, 1989. – 293 с.

Environmental Assessment, Washington Office.
Comparative Risk Framework Methodology and
Case Study. Washington: DC, 1998. Accessed at:
http://cfpub.epa.gov/ncea/cfm/recordisplay.
cfm?deid=12465.

4. Р 2.1.10.19920�04. Guidelines for Risk Assessment
for the Population Health under the Impact of
Chemicals Polluting the Environment. Moscow:
The Federal Gossanepidnadzor Center of the Mi�
nistry of Public Health of Russia, 2004. 143 p. (in
Russian)

5. Guidelines for the Development of the Materials to
Assess Impacts on the Environment (addition to
the DBN А.2.2.1�2003). Kharkiv: UkrNDIINTV,
2005. 332 p. (in Ukrainian)

6. National Committee of Ukraine regarding work
safety. Guidelines for the Identification of Risks and
their Accepted Levels for Proclaiming the Safety of
Hyper�dangerous Objects. Kyiv: Osnova, 2003. 191 p.
(in Ukrainian)

7. Lapusta, M. Risks in Business. Moscow: INFRA�M,
2008. 553 p. (in Russian)

8. Moskvin, V. A. Risk Management. Moscow: INFRA�M,
2006. 226 p. (in Russian)

9. Orlovsky, S. A. Problems of Decision Making at
Fuzzy Initial Information. Moscow: Nauka, 1981.
208 p. (in Russian)

10. Osuga, S. Knowledge Work. Trans. from Japanese.
Moscow: Mir, 1989. 293 p. (in Russian)



61Development of the calculation procedures of construction environmental risks

Rubek Natal’ya – an Assistant Professor; Economy of Enterprises Department, Donbas National Academy of Civil
Engineering and Architecture. Scientific research: development of city production complexes.

Shelikhova Elena – PhD (Economics), Associate Professor; Economy of Enterprises Department, Donbas National
Academy of Civil Engineering and Architecture. Scientific research: improvement of economic efficiency of engineering
decisions in construction.

Gladkaya Elena – an Assistant Professor; Economy of Enterprises Department, Donbas National Academy of Civil
Engineering and Architecture. Scientific research: improvement of resources efficiency in construction.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


