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Abstract. This research analyzes basic theoretical principles underlying a comprehensive environmental 

engineering assessment of agricultural areas based on an application of a common five-level measuring scale. It 

is recommended to include such a parameter as “state-impact” in the comprehensive assessment of the 

environmental situation. This indicator shows a position of natural environmental conditions in accordance with 

an influence on it. All elements of natural conditions of a particular area need an assessment of the 

environmental situation and environmental regulation. Moreover, the assessment is made on the basis of 

compliance with declared and performed environmental functions. It is desirable to pay attention to holistic 

approaches of the assessment of environmental functions. This can be achieved through the use of a single 

measuring scale for distribution of parameters and indicators for assessing the parameter values that are not 

beyond the allowed measurement area, properties of environmental components and the allowed degree of 

influence on them. The system of environmental assessment of agricultural projects in Russia is new, but its 

importance for social and economic life is great and it is the subject of ongoing research. Environmental 

constraints of agricultural activities during implementation of various projects allow the territory to be ranked 

according to the degree of environmental hazard at regional and local levels and determine admissibility of the 

future technological impacts on natural objects. 
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Introduction  

Engineering and environmental assessment of human activities in quantitative and qualitative 

terms and formation of the system for integrated assessment of meteorological environmental 

conditions affecting development of agricultural projects and vice versa are urgent issues [1;2]. H

 owever, today it is not possible to find a quick and correct solution to these issues. First of all, 

this is due to the fact that the territories to be assessed include many different components, which 

make it difficult to assess them [3]. In future, this becomes an obstacle to the formation of 

comprehensive assessment of all environmental conditions at the state level. 

So, what does a comprehensive engineering and environmental assessment include in modern 

interpretation? There is a number of specific approaches to the understanding of the presented term 

[4;5]: 

1. cumulative characteristic of private assessments, as well as the characteristic of planning plan’s 

assessment of isolated areas of the whole territory in terms of combination of environmental and 

natural factors that have a positive impact on fundamental types of economic activity; 

2. assessment of complex natural ecological systems’ state, natural landscapes and their constituent 

elements is based on the following provisions: 

• results of observation of features in various environments (determination of ionizing radiation 

degree, degree of harmful chemical compound saturation, contaminated areas); 

• research and review results; 

• results of simulation and formation of cases’ variety related to technological and natural 

issues. 

3. it is carried out through the establishment of integral estimates’ structural links of the following 

features: 

• quality of natural conditions; 

• level of population’s normal activity; 

• value features of territories; 

• alignment by the level of environmental factors impact and a number of similar factors [6;7]. 

All considered approaches have a common one, which includes the term “integral evaluation”. It 

is formed on the basis of private assessments folding of all elements of the ecological state in the 

certain area: water, atmospheric air, soil, animal and plant world [8]. 
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In other words, a set of natural objects of spatially limited format is investigated. This is a 

complex that includes ecological systems interconnected by characteristics of some geographic 

location and the number of similar features [9;10]. All elements of natural conditions of a particular 

area require an assessment of environmental situation and environmental regulation. Moreover, the 

assessment is made on the basis of compliance with declared and performed environmental functions. 

Attention should be paid to holistic approaches of engineering and environmental assessment of 

various agricultural projects (Fig. 1). This can be achieved through the use of some single measuring 

scale for distribution of parameters and indicators for assessing the parameter values that are not 

beyond the allowed measurement area, properties of environmental components and the allowed 

degree of influence on them. 
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Fig. 1. Types of agricultural projects  

Materials and methods 

In this paper we consider engineering and environmental assessment of some particular area for 

placement of an agricultural complex. To regulate the property and other economic relations and 

disputes, including those resolved in the court, it is necessary to conduct a set of special laboratory and 

field studies to establish the soil condition of the studied area, its resource qualities, risk that threatens 

human health, and risks that reduce the quality of components environment (water, air, biota) [9]. 

Evaluation is carried out in several stages. At the first stage, meteorological conditions 

characteristic of a particular area and types of the territory’s application are established; 

transformations are taken into account from the position of concentration and concentration of 

influence of various natural factors [8;11]. Next is a preliminary study of the situation. Characteristics 

of the industrial-technical area are taken into account on the basis of the information obtained as a 

result of the research, surveys and old documents kept in the archive: 

• indirect characteristics; 

• collecting data from the public; 

• government statistics; 

• data by industry. 

The first stage is carried out in order to identify the list of the observed parameters of a separate 

locality separately for all elements. Further, in order to establish significance of the state’s parameter 

of natural conditions of a certain locality, the principle of minimum sufficiency is applied. It lies in the 

fact that if at least one parameter does not meet the environmental standards, then the state is subject 

to distortion. 

The second stage involves the study of the objects location on the studied land plot and areas that 

are located directly next to it. This is done to determine the main influencing sources, as well as to 

identify their specific features and duration of activity. Based on implementation of such a study, 
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corrections and additions are possible in the list of the observed parameters depending on the 

information about the sources of influence obtained as a result of the analysis. 

The third stage involves selection of places in the study area intended for selection of samples and 

environmental parameter assessment. The placement of such places is based on their maximum 

compliance with certain parameters. To identify the places intended for the selection of samples, 

techniques are used that meet the analysis goals. 

Samples that have undergone rigorous screening are examined to identify indicators for all studied 

components of natural media. Values are obtained in absolute form. However, to put them in a table, 

you need to translate them into a relative format. 

From the calculated parameters for all items the main state indicator stands out. This is a built 

indicator, which determines the greatest degree of quality loss for a particular item. 

 Subsequent analysis of information for each item is carried out according to the following formula: 

 Ps = Pd + ∑
n

i = 1(Pdp)/ (∑
n

i = 1(Pdp) + n) 
where Ps – value of the state parameter of the environment element of the analyzed item; 

 Pd – value on a scale of the main element indicator; 

 Pdp – value on a scale of auxiliary element indicator; 

 n – number of auxiliary indicators. 

The value on the point scale of the main and auxiliary indicators is the median line of the 

evaluation point character, which corresponds to the relative magnitude of the state of natural 

conditions and their elements specified in the assessment process on a five-point scale: 

• relatively zero – 0.5 ( < 1); 

• low – 1.5 (1-2); 

• average – 2.5 (2-3); 

• high – 3.5 (3-4); 

• catastrophic – 4.5 ( > 4). 

Based on the calculations performed for each element development of a simplified map is carried 

out, which clearly displays the spatial distribution of the state parameter of surrounding environment 

with an attachment to the accompanying note (Fig. 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Approximate simplified map of state of analyzed area 
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Results and discussion 

General simplified map of the area state is based on the calculated indicators. It is the final part of 

the research on implementation of integrated engineering and environmental assessment. Information 

on the positions of individual elements is included in the final schema, as well as all information and 

materials obtained during the analysis. On the basis of spatial alignment of a simplified state diagram 

of individual elements, the state map of natural conditions of the studied area is created with the 

definition of the required contours. Each contour requires calculation of the value of the state 

parameter of environment on the proposed formula. 

Next, a report is created, which provides full information of environmental assessment of the 

selected site for agricultural project implementation. The report includes information on the detected 

distortions or possible improvement of the ecological state in a certain area in dynamics of space-time 

format, as well as tips on how to take actions to regulate the environmental situation. Systematic 

assessment of environmental situation of individual areas allows for possibility of conducting a 

comprehensive study of the environment state as a whole. This allows to take into account all the 

components of nature that are included in it. 

Using of the common five-level measuring scale makes it easier to explain the results obtained 

during implementation of the study. Inclusion of such an indicator as “state-impact” allows one to 

obtain information not only on the state of the natural environment components, but also on the impact 

that it has on it. In other words, the indicator shows the position of natural environmental conditions in 

accordance with the influence on it. The recommended formula, by means of which determination of 

the state indicator of surrounding reality is carried out, takes into account dominant and auxiliary 

factors of influence. 

Conclusions 

Recall that to establish the significance of the state parameter of natural conditions of a particular 

locality, the principle of minimum sufficiency is applied. It lies in the fact that, if at least one 

parameter does not meet the environmental standards, then the state is subject to distortion. Thus, 

formation of the final map of the environment state is one of the most convincing methods of imaging 

the information received. This facilitates use of the information required to regulate various 

environmental parameters. Adding this assessment to the list of necessary actions in development of 

agricultural projects (and not only) of our state makes it possible to assess the ecological condition of 

territories that are of significant size. 
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