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PROCEDURE FOR IMPACT ASSESSING ON THE ENVIRONMENT

O.JI. Cmanoscokuii, 1.B. Ilpoxonosuu, I'.C. Onex, K.B. Konecnikoea, JI.1. Copokina. Ilponeaypa OliHKM BIUIMBY HA HABKOJIMIIHE
cepenoBule. CbOro/iHi Y BCbOMY CBIiTI BEJIMKa yBara IMPHUALLIETHCS €KOJIOTIT Ta JOTPHMAaHHS PUPOJXOOXOPOHHHX HOPM. Byab-ska Jro/icbKa
IisUTbHICTh MOBHHHA HAJaBATH MIiHIMANbHUI BIUTHB HA HABKOJHIIHE CEPENOBHUINE, 1 3apa3 1€ Hi B KOr0 HE BHUKIHKAE CyMHIBiB. Jlis
BH3HAYCHHS CTYIICHS BIUIMBY ICHY€ €KOJIOTIYHA EKCIIEPTH3a - KOMIUIEKC 3aXO/iB, MOKINKAHUX MiJTBEPAUTH Oe3reKy 00'€KTiB i BUPOOHMUMX
npoueciB. EkosoriuHy ekcriepTusy MOXKHA PO3IIISIATH K «IIPEBEHTHBHHII KOHTPOJIB», TOOTO MPOLEAypY, IO 3a00irac iHBECTYBaHHIO Ta
peauizamii CBIIOMO IIKIATUBHUX ISl HABKOJIMIIHBOTO CEPENOBHILA MPOEKTIB. Y CTATTi 3pobieHa crpoba rapMOHI3yBaTH MiAXOIH [0 OLIHKH
BIUTMBY Ha HAaBKOJIMIIHE CEPEIOBHIIIE, 0 ICHYIOTh B HALIOHANBHII Ta CBITOBIH MpakTuIli. HaBeaeHi MeTOMOMOr YHI aCIIEKTH OLIHKH BILIUBY
6a3yrOThCsI Ha BU3HAYCHHI TPHOX MapaMeTpiB: MPOCTOPOBOr0 MaclITady BIUIMBY; THMYACOBOTrO MaciuTaby BIUIMB Ta iHTEHCHBHOCTI BILUIMBY.
KosxeH 3 mapamerpiB OLIHIOETHCS 33 HMEBHOKO IIKAJIO0, i3 3aCTOCYBAHHSIM BiMOBIAHUX KPUTEPiiB, pO3pOOICHHX Ta MOAAHUX UL KOXKHOL
rpanauii wkami. HamiBKibKICHHIA METOZ OL[HKH BIUTHBY, OMMCAHUI B JaHIl CTATTi, [PYHTYEThCS HA €KCIIEPTHIN OmiHLI (aXiBLiB Pi3HUX
KOMITaHili YKpaiHH 1 IpaIiBHUKIB HAYKOBO-JOCTITHUX YCTAHOB.

Kniouogi cnoea: BIUIMB Ha HABKOJHIIHE CEPEJOBHILE, IPOEKT, EKOJOTIYHA eKcIepTH3a, GpyHKIis XappiHITOHA, MAcIiTal BILUIUBY,
IIKAJIA OL[IHKH, KPUTEPii 3HAYMMOCTI

O. Stanovskiy, 1. Prokopovitch, H. Olekh, K. Kolesnikova, L. Sorokina. Procedure for impact assessing on the environment. Today,
around the world, much attention is paid to ecology and compliance with environmental standards. Any human activity should have minimal
impact on the environment, and now it's no one's doubts. To determine the degree of influence, there is an environmental assessment - a set
of measures designed to confirm the safety of facilities and production processes. Environmental expertise can be considered as a
“preventive control”, that is, a procedure that prevents investment and the realization of projects that are detrimental to the environment. This
article attempts to harmonize the approaches to the impact assessment on environment available in national and world practice. The
presented methodological aspects of impact assessment are based on the definition of following three parameters: the spatial scale of
influence; the temporary scale of influence; the intensity of influence. Each of the parameters is evaluated on a certain scale, using the
relevant criteria developed and presented for each grading scale. The semi-quantitative impact assessment method described in this article is
based on an expert evaluation of specialists from different companies in Ukraine and employees of research institutions.

Keywords: impact assessing on the environment, project, environmental expertise, Harrington function, impact scale, scale of
assessment, significance criteria

Introduction. The procedure of impact assessing on the environment, in this case considered and de-
termined in accordance with the requirements of the Law of Ukraine “About Environmental Expertise”
(Resolution of the Verkhovna Rada No. 46/95-VR of February 9, 1995, VVR, 1995, No. 8, p.55) [1]

This article examines the methodological approaches of the impact assessment on the natural en-
vironment, considers the structure, content and procedure of “Impact assessment of planned activities
on the environment” in the regular situation.

The section “Impact Assessment on Environment” (EIA) is a necessary component of a complete
environmental assessment. The impact assessment of the planned activity on the natural environment
is carried out with the use of available materials and statistical data provided by the territorial depart-
ments of the Ministry of Ecology and Natural Resources of Ukraine, as well as various scientific and
research organizations.

The assessment of possible impact on environment resulting from the implementation of the pro-
ject is an important stage in the process of EIA [2, 3]. The purpose of the assessment is to identify the
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environmental changes that may occur as a result of the planned activity and to assess the significance
of these changes (Fig. 1).

This assessment is based on the following [4, 5]:

— technical description of the project;

— defining of environmental components that

are exposed,;

— the experience gained from other projects. . H

Impact assessment is carried out according to
individual components of the natural environment.

In the performing the usual EIA as the most
important ecosystems and components of the envi-
ronment, we assess the impact on:

—soil and subsoil;

— surface and seawater;

— ground water,;

— sea sediments;

— quality air;

Impacts detection

Reduction and pMntion of impacts
[
J L

Assessment of the significance of residual impacts

Fig. 1. Generalized scheme of impact on
environmental impact

— biological resources;

— landscapes and visual effects;

— physical factors of influence (noise and electromagnetic effects, vibration, etc.).

In general, the measures taken to mitigate the impact are set during the development of the pro-
ject according to the scale presented in Table 1.

Table 1

Scale of impact reducing for activities planned by the project

Grades of the scale

Structure of measures to reduce and prevent impacts

— prevention of
impact near the
source;

— decrease of impact
on the source

Preventing or reducing the impact near the sources suggested by such design
decisions under which the causes of the impact is excluded or modified. Also, the
term “minimization” is used

— reduction of on-site
impact

It is envisaged to apply modifications to the original design development, for
example, measures to control environmental pollution. Often referred to as “on-site
cleaning technology”

— impact weakening
outside

If the impact cannot be weakened on the site of the reset, then these measures can be
carried out outside the site of the object

— recovery or
correction

Some influences lead to inevitable loss of resources. Recovery involves measures to
return the resource to its original state

— compensation for
loss

If other measures to mitigate impacts are not possible or not sufficiently effective,
compensation for losses and general intrusion is acceptable. Compensation may be
“natural”, which is expressed, for example, in planting new plantations instead of lost
ones

The aim of the paper is harmonization of the approaches to environmental impact assessment
that are used in the national and world practice.

Materials and methods. Assessment of impact. The study of the impacts includes measures to-
ward impact mitigation that already provided by the project on the basis of the works, which are in-
cluded in the previous design. In assessing the impact we study the residual effects, that is, those ef-
fects that remained after the application of mitigation measures [6].

EIA reflects the state of the project, based on available pre-design information. The working pro-
ject will be conducted to further elaborate many measures toward impact mitigation. However, the
characteristics of the environment have been established at the stage of preliminary design.
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For many influences, the assessment of the significance of the residual impact is based on the
characteristics given in the previous design. These commitments will be made by contractors and de-
tailed for further implementation. This will ensure that mitigation measures that have been applied at
least once will exert an impact that will not be more ecologically than the effects of the EIA.

The significance or degree of residual impacts in this EIA will not necessarily be the same as
those already described in the project, as further impact mitigation will be studied for many types of
impacts at the stage of the work project. The actual actions from the final project are expected to be no
more than those already described [7].

Criteria of significance. Significance of residual effects is estimated based on:

— possibilities of influence;

— consequence of influence.

Evaluation takes place on a local, limited, local and regional impact levels. Particular attention in
impacts assessing is given to local and limited levels of influence. Similar attention is paid to vulnera-
ble resources (for example, species listed in the Red Book).

In the most assessments of impacts on the natural environment it is difficult to quantify the eco-
logical changes. The proposed methodology is a semi-quantitative assessment based on the so-called
“curve of desirability”, as well as interval scales.

The significance of anthropogenic environmental violations at all levels is estimated by the fol-
lowing parameters:

— Spatial scale;

— Time scale;

— Intensity.

We investigate these parameters using one of the Harrington logistic functions “curve of desira-
bility” [8]. It is defined by the function d =exp(—exp(-Y)) . This function is empirically derived. The

axis of coordinate Y is called the scale of partial indicators. The d axis is scale of desirability.

The interval of effective values on the scale of partial indicators is [-2; 5]. The desirable scale di-
vides in the range from 0 to 1 in five intervals, each of which is determined by experts in the fuzzy
expression: [0; 0.2] — “very bad”, [0.2, 0.37] — “bad”, [0.37; 0.63] — “satisfactorily”, [0.63; 0.8] —
“good”, [0.8; 1] — “very good”. For ease of computation, we combine the last two spaces into one and
give it an unclear expression [0.63; 1] — “good”.

The choice of marks on the scale of desirability — 0.63 and 0.37, due to the convenience of calcu-

lations: 1—1 ~0.63, 1 =0.37. Replacing the linguistic scale with the opposite, based on the condi-
e e

tion that the project will be safer with less impact on the environment: [0; 0.2] — “very good”,
[0.2, 0.37] — “good”, [0.37; 0.63] — “satisfactory”, [0.63; 1] — “bad”.

Specific parameters are distributed on a
scale that corresponds to the conditions of nor- q
malization, on the interval of effective values of 1
the scale of partial indicators. Then, the corre- g9
sponding indicators on the desirable scale are 0.8
converted to the value of the field of definition 0.7
of the Harrington function (Fig. 2). 8'2 B

Next, specific values are listed in numeri- 4}
cal values in the range from -2 to +5 (Fig. 2). o3
The choice of this gap on the scale of partial 0.2
indicators is due to the fact that at these points 0.1

the values of the scale of desirability are practi- = 05 0 1 5y
cally close to the limit, but they can still vary

significantly depending on the values of the cor-

responding parameters. This gap can be called 1 389 10 VY
an effective range of practical values of compar- ) ) )

ison parameters. Fig. 2. Harrington Functions Graph
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Additionally, if from all values of this parameter the analyzed systems assign the “worst” mark
“+5”, and the “best” — “-2”, then all others will be located between them, forming a scalable sequence
of values. Converting them into partial indicators, we obtain a desirable coefficient for this parameter.

For this method, the interval [1; 10] is taken as the definition area. Matching intervals are deter-
mined from the normalization condition (Table 2).

Table 2

Table of correspondence between the intervals of the definition of the Harrington function

d — scale of desirability Tn d?g:tlgrgf(fglrg%l Yaicse;?)lfs r()arr]té\all\III; Qualitative assessment
[0;0.2] [-2; -0.5] [1; 2.9] “very well”
[0.2; 0.37] [-0.5; 0] [2.9; 3.6] “good”
[0.37; 0.63] [0; 0.8] [3.6; 4.6] “satisfactorily”
[0.63; 1] [0.8; 5] [4.6; 10] “not well”

The comparison of the values of the degree of influence for each parameter is estimated by the
Harrington function according to the developed criteria. Each criterion is based on the practical expe-
rience of experts and experts obtained in the execution of similar projects.

For the natural environment we will accept the 4-spaced scale. This is due to the fact that, unlike
the social sphere any activity will have an impact on the natural environment.

Zero effect will only be in the absence of technical activity or influence associated with natural
variability. Therefore, in the future a multiplicative (multiplication) methodology of calculation is used
for a comprehensive assessment of the impact on the natural environment.

Determination of spatial scale of influence. The determination of the spatial scale of impacts is
made on the analysis of technical solutions, mathematical modeling, or on the basis of expert assess-
ments and is presented in Table 3.

Table 3
Scale of estimation of spatial scale (area) of impacts
. . . . . Scale
Gradation Spatial boundaries of influence (in sq. km or km) .
intervals
Local impact Impact areaisup to 1 impact at a d_|stance pf 0,1km to the 1 29
square km linear object
Limited impact impact area is up to 10 impact at a dl_stance o_f 1 km from the 29 36
square km linear object
Local (territorial) impact area is from 10 to impact at a distance of 1 to 10 km
_ - . 3.6...4.6
impact 100 square km from the linear object
. . impact area is over 100 impact at a distance of more than 10
Regional impact . . 4.6...10
square km km from a linear object

Local impacts are the impacts that affect on the components of the natural environment, are limited
by the territory (water area) of the direct placement of the object or slightly exceed it by area (up to 1 sg. km).
Influence on elementary natural and territorial complexes on the land at the level of the tracts

Limited impacts are the impacts that affect on the components of the natural environment on the
territory (water area) up to 10 square km. (Influence on natural and territorial complexes on land at the
level of groups of tracts or terrain).

Local (territorial) impacts are the impacts on the components of the natural environment on the
territory (water area) up to 100 square km. Influence on natural and terrestrial complexes on land at
the level of the landscape).

Regional impacts are the impacts on the components of the natural environment on a regional
scale in the territory (waters) of more than 100 square km. (Influence on natural and territorial com-
plexes on land at the level of landscape districts or region).

EKOJIOI'TYHA BE3ITEKA



ISSN 2076-2429 (print) 103

ISSN 2223-3814 (online) Proceedings of Odessa Polytechnic University, Issue 1(54), 2018

Definition of a temporary scale of influence. Temporary scale of impacts on individual compo-
nents of the natural environment is determined on the basis of technical analysis, analytical (model) or
expert estimates, and presented in Table 4.

Table 4
Scale of temporary impact assessment
Gradations Temporal scope of impact Scale intervals
Short-term impact The impact is observed up to 3 months 1...2.9
Impact of medium duration impact observed from 3 months to 1 year 2.9...3.6
Long stay under impact The impact observed from 1 to 3 years 3.6...4.6
Long-term (permanent) effect The impact observed from 3 to 5 years or more 4.6...10

Short-term impact is an effect that is observed for a limited period of time (for example, during
construction, drilling or decommissioning), but usually ceases after the completion of a work opera-
tion, the duration does not exceed one season (3 months is allowed).

The impact of medium duration is the effect that manifests itself from one season (3 months) to
1 year.

Long stay under impact is the effect observed over a long period of time (more than 1 year but
less than 3 years) and usually covers the period of construction of the projected object.

Long-term (permanent) impact is the effect observed from 3 to 5 years or more (for example,
noise from operation), which may be more frequent or recurrent (for example, as a result of annual
maintenance work). Mainly refers to the period when the design power is reached.

Determining the magnitude of the intensity of the impact. The scale of intensity is determined on
the basis of a number of environmental assessments, as well as expert opinions, and is discussed in
Table 5. Involvement of expert assessments is usually required when there are no criteria for assessing
the intensity of influence, for example, to assess individual emergencies.

Table 5
Scale of impact intensity
- . . . Scale
Scale Description of the intensity of the impact .

intervals

Little impact Changes in the environment do no_t e?«_:eed the existing limits of natural 1. 29

variability
Weak impact Changes in the natural enV|.ronment e_:xceed the limits of nat_ural variability, 29 36
the natural environment is completely self-healing.
Moderate Changes in the natural environment, exceeding the limits of natural
impact variability, lead to the violation of certain components of the environment. 3.6...4.6
P The natural environment retains the ability to self-healing.
Changes in the natural environment result in significant damage to the
Strona impact components of the environment and / or the ecosystem. Separate 46. 10
gimp components of the natural environment lose their ability to self-healing (this T
statement does not apply to atmospheric air).

For the air environment, the criteria are chosen based on the experience of calculating greenhouse
gas emissions when preparing EIAs.

For aquatic environment are using hydrodynamic simulations, tutorials, and expert methods.

The geological environment is considered on the basis of maps of dangerous processes and expert
assessments.

For groundwater, the criteria are determined on the basis of the simulation of the distribution of
pollutants, expert way or on the basis of analogues.

Criteria for soil and land are considered on the basis of technical decisions, special studies or expertise.

The components of the evaluation required for this project can be summarized in a summary ta-
ble and enclosed with the main project documentation.
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Integrated assessment of the impact on individual components of the natural environment from
various sources of impacts. Significance of impact is essentially a complex (integral) estimate. Com-
prehensive evaluation is a multi-stage process. Determination of significance of impact is carried out
in several stages.

Stage 1. To determine the complex impact on individual components of the environment, it is
necessary to use tables with the criteria of influence (Tables 3, 4 and 5).

Complex score is determined by the formula:

Qlompoc =Q-Q°-Q, (1)
where Qciommex — integrated assessment score for the considered impact;
Q' — score of temporary impact on the i-th component of the environment;
Q° — spot impact score on the i-th component of the natural environment;

Q' - score of intensity of influence on the i-th component of the natural environment.

Stage 2. The category of significance is determined by the interval of values, depending on the
score obtained in the calculation of the complex assessment, as shown in Table 6.

Table 6
Categories of significance of impacts
Impact categories, scale intervals Categories of significance
Spatial scale Ter:C%cI);ary Intensity of impact Interval Significance
Local Short-Temporary Insignificant .
1..2.9 1..2.9 1..2.9 1..25 | Theimpactof low
significance
limited Average duration Weak
2.9...3.6 29..3.6 29..3.6 Impact
] 25...100 of average im-
LOC&| Long Medlum portance
3.6...4.6 3.6...4.6 36...4.6
Impact
Regional Many years High 100...1000 of high signifi-
4.6...10 4.6...10 4.6...10 cance

The categories of significance are the same for different components of the natural environment
and can already be comparable to determine the component of the environment that will experience
the most severe effects.

For presentation of results in this EIA, the three categories of impact significance are considered
low, medium and significant.

Impact of low significance occurs when the effects are tested, but the magnitude of the impact is
rather low and is within acceptable limits.

The medium impact can have a wide range, ranging from the threshold below which the effect is
low, to the level, almost violates the legal limit. As far as possible, it is necessary to show the fact of
reducing of the medium impact significance.

The impact of high significance occurs when the permissible limits are exceeded or when there is
a large-scale impact, especially on valuable / sensitive resources.

Categories of significance are determined for the following environmental components:

— impact on soils and subsoil;

— impact on surface, ground and underground waters;

— impact on the quality of atmospheric air;

— impact on various physical processes (flood, erosion, etc.);

— impact on biological objects of the sea and land, as well as species endangered;
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— impact on wildlife, rural and forestry;

— impact on landscapes, landscapes and nature reserves.

And also to assess the physical factors of influence: noise and electromagnetic effects, vibration
and power fields and background radiation.

To obtain a category of the significance of the impact, first, for each component of the environ-
ment, we determine the average score of the comprehensive impact assessment (for example, the pro-
ject “Lakes Reclamation Project in the Odessa-Sortuvalna of Odessa Railway”) [7, 9].

In this project, the resulting significance can be defined as “low”, since two types of influence
have a low significance of impact, one is a medium, and a comprehensive assessment of the source of
impact “Education and setting of suspensions” is 27.6. Low limit of the interval of medium im-
portance (25...100) equals 25. When some components change, the estimate is reduced to a low sig-
nificance of impact [10].

If the significance of the impact determined for a particular component of the environment (at-
mospheric air, fauna, etc.) is the only one, it is used directly to assess the resulting significance of the
impact.

In practice, one component of the natural environment can be given a variety of effects of many
sources, so to determine the significance of the impact is used a resulting assessment of the signifi-
cance of a specific component of the environment [11]. Based on the results of the identified levels of
significance of influence, an expert can provide an integrated assessment of the impact on a particular
component of the environment. An example of determining the resultant significance of the impact
and integral assessment is presented in Tables 6 and 7.

Table 7
An example of the calculation of the significance of the environmental impact
Slgn_lflcance Categories
. Source and . of impact
Environmental . Temporal Intensity of of
type of Spatial scale - Comprehens Lo
components : Scale impact : significance
impact ive .
. of influence
evaluation
Violation of
bottom
sediments Local Long term Moderate
and in 1...2.9 3.6...4.6 3.6...4.6 38.8 Medium
cleaning the 2 (4.4) (4.4)
bottom of
lakes
Destruction
of vegetation Local Short term Weak
Activity of at dumping 1...2.9 1...2.9 29...3.6 5.4 Low
karst and of building (1.3) (1.3) (3.2)
suffusion rock
processes
Formation of Local QL}/rZrt?gr? Moderate
. 1...2.9 3.6...4.6 27.6 Medium
suspensions 2.2) 29...3.6 (3.8)
' (3.3) '
Elimination Local g‘mit[?gg Weak
of a buffer 1...29 2.9...3.6 10.6 Low
lake (L1 29..3.6 (3.0)
' (3.2) '
The resulting impact significance Low significance

Results. So, the presented technique is aimed at generalizing Ukrainian and international experi-
ence with EIAs and specifying evaluation criteria.
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The development methodological approaches understood by Ukrainian experts and based on reg-
ulatory requirements and international requirements on which references are used, were used.

Conclusions. The developed and proposed methodological aspects of the environmental impact
assessment should be used to develop the final EIA.

The comprehensive impact assessment for any components of the natural environment is de-
scribed. The mechanism for determining the significance of influence is proposed.

The developed method of impact assessment allows:

— to conduct an assessment of the impact on the natural environment under the influence of vari-
0ous sources;

— to determine the significance of environmental impact.

The proposed criteria allow making concrete conclusions on the assessment of the impact on each
environment, which is of prime importance in conducting environmental expertise.
The proposed methodology of EIA allows, based on the results of the impact assessment, expressed in
points, to move to the assessment of alternative options for project implementation in scores.

The resulting impact significance scores for each component of the environment can make for the
total significance of the impact of each alternative project.

The most attractive from the ecological point of view should be considered an option to imple-
ment a project with the lowest significance of the impact.
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