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PROBLEMS OF ENVIRONMENTAL MONITORING PROCESSES BUILDING PRODUCTION

Abstract

The article highlights the problems and scientific substantiation of the creation and functioning of ecological
monitoring of construction production processes, which allows to monitor in real time the controlled parameters of
environmental elements, capture moments and exceedances of the maximum permissible levels of emissions of
pollutants and negative impacts. The basis for the creation and functioning of environmental monitoring is the
proposed model of its organizational and functional structure. To ensure the environmental monitoring process
during the construction works at the construction site, it is proposed to create an environmental safety facility that
operates throughout the life of the facility. The functions of the head of the environmental safety point are given fo
the responsible contractor (superintendent, head of the site), the responsible executor to the master
(superintendent), and the executor to the electronics engineer who is involved in permanent work at the construction
site. Expenditures for the maintenance of the point of ecological safety and additional works and measures Jfor the
revitalization of construction production processes performed by construction workers engaged in the execution of
construction works are reimbursed at the expense of general construction costs. The timely receipt of environmental
information is ensured by the operation of an automated environmental monitoring system (ASEM), as an
information and control system within a hardware and software system in the form of a computer system of required
performance and a system of connected sensors, capturing the values of controlled parameters in real time. The
magnitudes of the controlled parameters of the environmental elements (air, surface and groundwater, vegetation
layer, soil, ete.) are automatically processed with the calculation of average variable values and are issued in the
proposed application subroutine. This subroutine is external to the information management system and is intended
for statistical analysis of the obtained values of the controlled parameters. With the help of a subroutine, the values
of the controlled parameters are statistically processed, verified with the maximum permissible levels, and graphs
are created to illustrate the dvnamics of the parameter in time by magnitude and the available moments and the
level of exceedances relative to the maximum permissible levels. Operational localization of the negative impact is
carried out by performing additional revitalization works and measures, including the use of an existing set of
equipment for the immediate and quick removal of dangerous contaminants. Models of organizational and
Sfunctional structures include the purpose of creation and main purpose (function) of the structure, organizational or
Jfunctional scheme, as well as elements of logistics.
Keywords: construction processes, environmental safety point, automated environmental monitoring system.

Ocunnopa Anacracisa, Casenko Bonoanmup

NPOBJIEMH OPrAHI3ALII EKOJIOTTYHOI'O MOHITOPUHI'Y NPOLIECIB
BYAIBEJBHOI'O BUPOGHHLITBA

Anomauisn

B cmammi euceinuieni npobiemu ma GuKonani Haykoei obIipyHmyeaHus cmeopenns ma pynryionysanis
eKON0ZINHO20 MOHIMOPUHEY npoyecie bydicenvnozo eupobuuymea, sKiil 0036011€ 6 peoicumi peanviozo wacy
gidcmedicyeamu KonmponboBani NAPAMempu enemMennic 006K, chieysamu somenmu ma nepesuujenii GIOHOCHO
SPAHUMHO-0ONYCIUMUX PIGHIE GUKUOY 3a6PYOHIOIONUX PeYOGUX MA He2AMUGHUX GRINGI6. OCHOGOIO CMEOPEHHI ma
Pyuryilosanns exono2iunozo MONIMOpUHEY € 3anpononosani mooeni 1o2o opzanizayitinol ma (J)_}’JIICI{I(JHCL’IIJH.OI
cmpykmypu. s zabeznedeiisa ipoyecy MOHImopunzy do6Kins nid 4ac GUKOHANHA 6y0IeebHO-MOHMANCHUX poﬁun_
na 6yoicenvuonty maiidanuuKy NPONOHYECmMsCst CMEOPEHHs NyHKNy eKono2iunol Gesnexu, ujo PYHKYIOHYE HA NPOMASL
6cboco mepatiny GyoisHuymaed 06 'exmy. Pyuryii 2onoeu nynkmy exonrozivnol beznexku Hadaomsves GIONOGIOATLHOMY
suronasyio pobim (uxonpoby, HAUWILHUKY OinbHuyi), 6iONOGIAATLHO20 GUKOHABYS — Maucmpy (Gll’\'oifpo@'), a
BUKONAGYST — [HIHCEHEePY-eNeKHPOHIUKY, AKIN 3anyuaemses 0o nocmitinoi pobomu Ha 6yoieenbHoMYy ;\!allaaﬁlﬂlh‘}.!.
Bumpamu na ympumanisa nyHKmy exonociunor Geznexu ma dedamxoasi pobomu i 3ax00u 3 pesimanizayii H:DOUGC 6
6ydisenvrozo eupobHuyMEa, AKI GUKOHYIOMbCS 6YOiensHuMU pOBIMHUKAMU, U0 3QTIHAMI HA GUKOHANHHT byoieenbHo-
MoHmadicHux pobim, GIOWKOOO0EYIOMbCs 3a  PaXyHOK saeanvHobyOicenvHux eumpam. CeocvacHe ompu.i}faHHﬂ
ingpopmayii npo cman OOGKIIA 3abezneuyemscs (hyHKyiOHYEAHHAM QEMOMAMU308AHOL CUCMEMU EKON02IIHO20
monimopuney (ACEM), sk inghopmayiiinoi-kepyrouoi cucmemu y criadi anapammo-npocpamHo0 KOMIIERCY y
GuU2NA0I KOMR TomepHOol cucem nompibnoi npodyxmucnocmi ma cucmemu nio '€OHaHUX OamuuKie, r,bi:ccyroqu.x
GeAUNUHU KOHMPONbOGAHUX NAPAMEMPIG 6 pedcumi peansnozo uacy. Benuuunu KoumponeoGanix napamemple
enemenmic QoK y aenomMamuyiomy pescumi obpobnsiontbcsi 3 pPO3PaxXyHIKOM cepeoHsbo IMIHHUX 3HAYCHB 1
BUOAIOMbCS 6 3anpoONOHOBAHY npurnadny nionpoepamy. La nionpocpavma € 306HIUHBOIO do inghopmayiiino-
Kepyiouol cucmemu mda NPUHAYEHa Ol CMamucmuyHo2o Quanizy OmMpuManux eeauduH KOHMPOJbOBAHUX
napamempis. 3a Qonomo20l0 NIONPOSPaMU GeUYUNY KOHMPOIbOGANUX RAPAMempie CIamucmuino obpobaaiomscs,
3GIPIONILEA 3 2PanUdHO OONYCHIUMUMU PigHAMU ma Gydylombes 2paghiKi, wo Dnocmpyons JunamiKy naparxempy y
yaci 3a GenuuuHoIl0 Mma HAAGHT MOMENMU i picenb nepesuuyeHb 6iOHOCHA 2PAHUYHO OONYCIMUMUX pisnic. OnepamueHa
noKanizayis HeeamueHo20 6NIUGY 3OMUCHIOEMbCA WINAAXOM GUKOHAHHSL 000AMKOGUX pesimani3az;iz?r-fux pobim i
saxodie. Modeni opeanizayitinol i yuxyionarenoi cmpykmyp 6KIIONaIONs Memy CMEOPEHHs ma 20106He
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Kaiouosi caosa: npoyecu 6yoieensH020 SUPODHUYMEA, NYHKM eKOI02IYHOT Oe3NeKN, AGmoMamu3O6and Cuche.

eKonoziyno20 monimopunzy.

L. Formulation of the problem . X
The priority direction of the world technological and social development is the protection of the Earth's btosghcn.
which is caused by a deep ecological global crisis. The factors of this crisis began to manifest themselves syslcrpnhcal_ly
in the second half of the twentieth century, which was reflected in the decisions of the international community. Thus, In
accordance with the decisions of the United Nations Environment Program (UNEP) of 1972 [1] and the Kyoto Pr otocol
of 1992 [2], systematic measures have been envisaged and recently implemented to protect environmental objects. such
as ambient air, aquatic environment, soil, flora and fauna and geological environment. In 1982, the UN General
Assembly adopted the World Charter for Nature [3] and the World Strategy for Nature Conservation, developed (1980)
[4]. In the last decades of the twentieth century. under the auspices of the UN, the Concept of Sustainable Development
[5] has been developed, which envisages global approaches to environmental protection.
_ These and other measures to protect the Earth's biosphere have been Jjoined by almost all countries in the world,
including Ukraine, which, along with the rest of the world, has committed itself to the practical imp]cnwntmion of
relevant environmental measures. In 1991, the National Ecological Center of Ukraine was established and is currently
Operating in order to comprehensively address environmental issues in our country. atmospheres by means of tran:f,pOf‘l
and the contribution of large industrial livestock to environmental degradation. The Center is part of the Jnlernaum_ml
Union for Conservation of Nature (IUCN) [7], which is dedicated to assisting communities working on biodiversity
conservation and the implementation o_f clean and_suslainab]e use of natural resources,

. Construction as a branch of material produc.:tlon oceupies a leading position in the economy of Ukraine, forming a
significant share of the national wealth of society. According to the State Statistics Service of Ukraine [8]. the total
volume of construction in Ukraine in recent years was about 10.5... 11.5 ). m2. These v 10 - of construction are
massive and characteristic for the countries with developed industry, to which our s;te belon\rsc.’ R -

_ Since the early 20905, Fhere has been a gradual increase in the total volume of constructioi ;n Ukraine, with this trend
being observed in residential and other types of construction. The volume of construction is expected to increase further.
cts?rj;cggg c(:; rfz?tifa;hc?mﬁzxfsaigni?ﬂ;n:jeﬁ.ezgzsy[z:c:n;: tf[:)ieprocess ot izass construction of artificial ?Imcwres’ lh;

vir » Orests, tracts, etc.), which worsens the ecological status an
adversely affects human health. This is due to the fact that the overwhelming number of construction processes and

. ]

are part of the bitumen evaporate, in the preparation of concrete mix cement is sprayed in the ai tal fumes (electric
welding), concentrated dust and aerosols (soil development), air in the chemical e air, meta :
an(;j varnishes, noise is generlated from v»;orking construction machineg and mechanismsg electromagnetic and magnetic
radiation (work of electrical equipment), yuyetsya natural tem N s - y and
others. perature and lighting (microclimate parameters)

pollution. However, existing organizational and technological solutions and measures for eny;i tal protection in the
process of construction of industrial and civil objects are insufficiently developed and de_ta‘_v’llroncrinen ta‘nFt’egrated i i
orderly system, which significantly increases the costs of construction entities for thejr r] ored, nc)t : |n B tioues oF
operational environmental monitoring and decision-making regarding the localization ofid E-‘c.ci)?_nstruc lOt.. Kol
substances and impacts remain open. 1dentified negativ

2. Analysis of research and publications

Var.ious aspects .of the problema}tic qt_xestion raised_, concerning the improvement of the basics of environmental
protection measures in construction, including the organization of environmental monitorin are covered in the works of
authors [1-5] and other works of scientists of the world community. s

Monitoring of air pollution, problems of ecological safety, safety of life and rati were investigated
by OS Voloshkin [14], V. Yu. GA Obikhod [16], SP Ivanyuta and At}l;', Kachinsky [1 7Ofal Hse of nature

The scientific and applied problems of research of foreign authors in general are similar to the problems posed ‘?mf]
developed by domestic authors. The most significant works on this subject are the works of F. Moydinger [18], S. Tsipri
[19], K. Gors and D. Highfield [20], D. Eudelson [21], D. Friedman [22], D. Barton [23], M. Riley [24].

Developed by the author of the classification of factors [6] and major sources of negative impact [7], as well as a
system of typical organizational and technological solutions for the revitalization of construction production processes,
ordered by the importance of protected and restored environmental objects [8], are sufficient only for effective use when
designing technology and organizing the construction of facilities. Therefore, the issues of prompt elimination of the
effects of environmental pollution during construction remain open.
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3. Basic material

The scientific substantiation of the organizational and functional structure of environmental monitoring during
the construction of structures was chosen for the purpose of this article. The purpose of environmental monitoring is
to respond promptly to changes in controlled parameters that describe the current state of the environment where the
construction takes place. Therefore, the task of monitoring is, firstly, to receive timely information on the state of the
environment and, secondly, to localize the negative impact quickly.

The substantiation of the organizational and functional structure of environmental monitoring is carried out by
experimental modeling of possible organizational and technological decisions; the subject of modeling were:

A. Organizational structure of the environmental safety point (PEB) with an automated environmental
monitoring system (ASEM);

B. Functional structure of environmental monitoring.

Models of organizational and functional structures include: 1. The purpose of creating a structure; 2. The main
purpose (function) of the structure; 3. Organizational or functional scheme; 4. Logistical support.

A. Organizational structure of the environmental safety point (PEB) with an automated environmental
monitoring system (ASEM).

1. The goal of creating and operating an environmental safety facility is to protect environmental objects from
the adverse effects of construction processes.

An environmental safety facility is created at each site and operates throughout the life of the facility.

2. The main purpose of the environmental safety point is the immediate and rapid removal of hazardous

contaminants from the construction site and prompt localization of the negative impact revealed by the
environmental monitoring means.

3. Organizational scheme of PEB (Fig. 1).

Head of PEB

the headman

.L —

Responsible Performer
executor Electronic
master engineer

Fig. 1. Organizational chart of the environmental safety point (PEB)

The personnel of the point of environmental safety is appointed by order of the head of the construction
organization, whose staff is formed within the existing staffing of the construction organization.

The functions of the PEB chairman are given to the responsible contractor (superintendent, head of the site), the
responsible contractor to the master (superintendent), and the executor to the electronic engineer who is involved in
permanent work at the construction site.

Additional revitalization works and activities are performed by construction workers engaged in construction and
assembly work and are reimbursed at the expense of general construction costs.

2. Logistics of PEB.

Logistical support is provided on the basis of picking up of PEB with a complex of specially selected inventory,
devices and equipment and consisting of?

1. A complete set of equipment for immediate and quick removal of dangerous contaminants; containers with
sorbents, containers for the transport of radiation substances, containers with sand for the collection of oil, fuel,
chemical additives;

2. Complete set of instruments and laboratory equipment: - gas, dust and noise analyzers, electromagnetic
radiation and radiation meters, integrated into an automated information collection and analysis system (ACEM) for
ongoing monitoring of the state of degraded environmental elements - extent pollution of atmospheric air, waters of
reservoirs, soil and groundwater, levels of noise impact, electromagnetic and radiation radiation, nature and levels of
damage to vegetation and fauna.

The structure of these kits by their composition and quantity depends on the volume of possible release of
hazardous substances, construction conditions, the nature of its distribution into technological zones and the
accepted composition of contractors - the number of simultaneously working units of workers.

B. Functional structure of environmental monitoring regulates the interaction of the information and control
system with the sensor system and the object of construction (Fig. 2).

The values of the controlled parameters of the elements of the environment (air, surface and groundwater,
vegetation layer, soil, noise, etc.) of the fixing in real time and in automatic mode are processed with the calculation
of the average time, average variables or average daily values and are presented in the proposed application

N
h
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PPDovkillig?®r™*4restasia This subroutine is external to the information management system and is intended for
statistical analysis of the obtained values of controlled parameters and storage in the database (sce Fig. 2). .
Using the application subroutine, the values of the controlled parameters are statistically processed. verified with
the maximum permissible levels, and graphs are constructed to illustrate the dynamics of the parameter in time by
magnitude and the available moments and the level of exceedances relative to the maximum permissible levels.

“The object of construction ~
-with the sensor system
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The timely receipt of information about the state of the environment is ensured by the functioning of an
automated environmental monitoring system (ASEM), as an information and control system within the hardware
and software system in the form of a computer system of the required performance and a system of connected
sensors, fixing the magnitude of the controlled parameters (Fig. 2 ): 1) degree of air pollution (gas and dulst
analyzers); 2) the degree of pollution of the waters of reservoirs, soil and groundwater (analyzers of water, soil.
sediments); 3) noise exposure levels (noise analyzers); 4) levels of electromagnetic and radiation radiation (meters
of electromagnetic radiation and radiation).
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Fig. 3. Graphical shell of PPDovkillia®>""*""*5 sy broutine - statistical estimation of environmental parameter

To automate the processes of gathering current information and its statistical processing, a developed application
subroutine implemented in MS Excel, PPMDovkilliaOsypovaAnastasia (see Fig. 3) is used.

An example of the statistical processing of current information on the maximum daily sound pressure levels
Mmeasured directly at a construction site is shown in Fig. 4.

The analysis shows that on 21 and 27 and 28 December this year, sound pressures exceeded the maximum
permissible for residential development (up to 70 dB).
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Operational localization of the negative impact is carried out by performing additional revitalization work and

measures, including the use of an existing set of equipment for immediate and rapid removal of dangerous
contaminants.
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Fig. 4. Dynamics of sound pressure (P, dB) at the construction site (noise source)

Additional revitalization works and measures, in the form of managerial influence (CV, see Fig. 2), are formed
by ODA on the basis of:
- information received on the current state of the environment, the presence and levels of exceedances of MPC
by environment (air, water, soil, etc.) and by the levels of negative impacts (noise, light, etc.);
- volumes of revitalization works and measures actually completed in the preparatory period;
- Databases (DBs) about typical OTP-complexes [7] and data on earlier performed revitalization measures at
other objects of the construction organization.
For example, an analysis of the dynamics of sound pressures at a construction site (see Figure 4) and the sources
of their origin (be it the work of hand-held perforators) need to equip jobs with sound-absorbing screens.
The structure and quantitative composition of the sensor system and their location on a particular construction
takes into account:

1) there are negative emissions and impacts generated during the execution of the processes of selective-extreme
structure;

2) physical and geographical location, microclimatic, geological and hydrological characteristics of the
construction site; are determined according to the relevant sections of the EIA developed within the work
project;

3) urban planning features: the type of anthropogenic landscape that is being transformed (quiet or noisy street,
park area, etc.);

4) proximity to nature, residential and industrial areas, architectural and historical monuments and more.

An example of the location of the environmental monitoring system is shown in Fig. 5, and their recommended
typical structure - in Table. 1.
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4. Magnetic field analyzer
WA
d |+ B %, ¢ | ezopo Em-191
] foe S B k= 5, Dosimeter-radiometer
3 ' MKC-05 "TEPPA"
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/
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2. Air dust analyzer
Walcom HT-9600

Fig. 5. Scheme of location of control points (sensors) at the construction site:
1, 2, ... 6 - parameter control sensors — see. tab. I;
PEB - point of ecological safety (office of the recruiter, control room)
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The location of the sensors takes into account the wind direction (sensor No 2 - Walcom HT-9600 air dust

analyzer) and the available natural terrain - sensor No. 6, which controls surface and groundwater located in th
monitoring well at the foot of the slope, and the sound level meter TM 103 .

Table 1. Typical structure of sensors-devices is recommended of environmental safety

Appliance name and scope Notes

e

1. Gas analyzer testo 535, industrial gas analyzer testo 350
Price*: 267,60 - 10 278,55 USD.
Control of air pollution by the exhaust gases

1. Walcom HT-9600 dust dust analyzer

Price *: 208,04 USD
! Assessment of air quality by determining the reducing microdispersed dust particles
- and inhalation dust particles in the air, as well as for measuring temperature and

' relative humidity

1. Sound recorder with PC connection Tenmars TM-103 .
Price *: 7000,00 UAH
Control of noise pollution in the general frequency range 30 ... 130 dB

~ 1.EZODO EM-191 industrial frequency magnetic field intensity analyzer
Price *: 2230.00 UAH
Measurement of magnetic induction in the low frequency range (EMF) from 30 to

300 Hz.

1. MKS-05 "TERRA" dosimeter radiometer
Price *: 7896,00 UAH
Dosimetric and radiometric monitoring at the construction site

1. TSS PORTABLE analyzer

Price *: 7530,00 UAH
Surface water, soil and groundwater monitoring in ditches, vegetation and sediment

analysis

i’_‘:‘:;y
- * - the price is given at the beginning of April 2019 (the total cost of a set of devices - 36,2... 37,0 thousand UAH)

Conclusion

Established and developed organizational and functional structures are applied bases of organization of
ecological monitoring of construction aimed at eliminating the causes of negative impact of construction production
processes on the environment. For the first time, it is proposed to create an environmental safety point at the
construction site, which operates throughout the construction period of the construction site, and environmental
monitoring to be carried out by an automated environmental monitoring system (ASEM), which is an information
and management system within the hardware and software complex the required performance system and a system
of connected sensors that capture the magnitude of the controlled parameters.
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