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SOIL MONITORING IN PRODUCTION FIELDS

Monitoring can be considered one of the main methofdsolving the problem of pedosphere
pollution, because the necessary information toamrae the problems can be obtained only through the
large-scale specific study. At present, there aneesmonitoring programs aimed at solving the pnwoisle
but they are not effective enough and, therefaenot completely fulfill their tasks.

The current problems of land monitoring in Ukraare primarily related to its organization, which
could provide the comprehensive and systematicuatitgy and assessment of the status of land irr orde
to protect and improve the quality of agricultusalls. There is a need to create a permanent system
accounting, observation, comparison, measuremevdntory and forecasting of the ecological status o
lands with the detection and registration of charagainst the background of natural and anthropogen
processes, in the continuous functioning of theloggcal monitoring service of land. Analyzing the
studies in the field of monitoring the oil-contamiad soil on the territory of oil and gas fields, i
becomes necessary to develop the new methods laigezad monitoring of the soil of depleted oil and
gas fields in order to study the problem of pedespltontamination.

The development results of a new method of enviental soil monitoring in depleted oil and gas
fields are described. The method allows obtainitkgpaate information on the studied area. An impbrta
role in the new monitoring scheme is played byrtiethod of locating soil sampling points, the besefi
of which are the system’s flexibility in relatioo the studied territory and complexity of reseattdt
does not necessarily depend on the size of théestagea. The proposed schemes introduce a new view
of monitoring the soil, which is subjected to theatly anthropogenic impact of the mining industrige T
analyzed schemes help to develop new reclamatidinosie of the soil located in the depleted oil aad g
fields, which is contaminated with hydrocarbons dntling waste.

Key words: monitoring methods, petroleum products, soil, exp@ollution, degradation,
ecological safety, field, hydrocarbons.

Problem statement.To improve the environmental safety of the soik #xisting monitoring
scheme should be improved. The process of minefadation affects the quality of the geological
environment, and in the main, the pedosphere. @Gumenitoring methods do not provide complete and
gualitative information on the ecological safetylanid, in particular, in the area of contaminatiisi.

The purpose of the work is to develop a soil mainigp scheme in the areas that are at risk of
contamination with heavy and light hydrocarbon ficats, which cause the irreversible degradation of
land. It is also important to develop a flexiblethwl to control the impact of drilling and producti
processes on the soil.

Literature review. Reliable information about the real spatial andgeral changes of society’s
impact on land resources is one of the most impoffiactors of human optimization, a multifaceted
human-environment system. The study of the curstate and prognosis of the development of these
processes, their interaction with other factors argoriority in most social and natural sciences.
Monitoring land resources and optimizing their stume and functional connections are of great
importance for solving the outlined problems [5].

The current problems of land monitoring in Ukraave primarily related to its organization, which
could provide the comprehensive and systematicuadocy and assessment of land status in order to
protect and improve the quality of agriculturallsoiThere is a need to create a permanent system of
accounting, observation, comparison, measuremevdntory and forecasting of the ecological status o
lands which detects and registers changes agamstaickground of natural and anthropogenic prosesse
i.e. the continuous functioning of the environméntanitoring service of land.

The dynamic nature of the environmental state, @ajye land resources, requires reliable data on
their quantitative and qualitative indicators inder to substantiate management decisions. The
monitoring system of land resources is regulatest f all by the Land Code of Ukraine and the
applicable normative legal acts. Based on the oumaultifaceted nature of land monitoring taskssit
necessary to establish at the legislative levelptiogedures for land monitoring in Ukraine. It shibbe
clearly defined which prerogative of the adminigta and territorial government agencies involves
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taking the appropriate measures of land monitorindnich public offices are responsible for
implementing the land monitoring instructions amasgess and transmit the official information. In
addition, the regulatory framework for land monitgr and the responsibilities of the relevant public
offices should be provided.

It is necessary to develop the mechanisms for &nednization and systematization of information
at all levels of the executive branch. Developingiréfied approach to the implementation of land
monitoring is an important task. Defining the fuoos of organizations and institutions in providing
reliable data is a serious problem of the regujatontrol of land monitoring. This raises the pevhl of
the legal regulation of examining the objectivifyand monitoring results.

The issues of developing and improving the thecaétbasis for land monitoring are equally
important. The significant aspects of land monitgrhave not been developed yet, in particular: the
system of organization and its management, detatledtture of land monitoring and its technological
stages, complex methods of land resources anahaséc criteria and norms for assessing the state o
land resources and crisis detection.

An important issue of land monitoring is the depahent of clear approaches to interpolating the
results of discrete surveys of land resources avarge area. This requires determining the intatjpm
radii of different land monitoring indicators the&an be territorially generalized. The problems arfd
monitoring theory that directly affect the qualdlconsequence evaluation of negative processethand
implementation of adequate measures for their pteae and elimination [4-8] have not been solved ye

Land resources monitoring is an integral part aisystem monitoring. Monitoring changes in the
natural territorial complexes requires a simultarseoonsideration of man-made factors, since human
activity is manifested without exception in all r@gs of the globe. Thus, a complex geosystem
monitoring requires the use of a multi-sector pngbsystem to identify changes in all qualitativel an
gquantitative parameters of the natural environraadtthe anthropogenic impacts on them.

As monitoring the geosystems is a complex and timlisechanism for environmental probing, it is
advisable to introduce a systematic classificatibnits objects, methods and means. The areas of
monitoring natural systems are divided into threeugs: geosphere, biosphere and sociosphere
(O. M. Adamenko). The first direction covers inaata nature, the second — wildlife and the third —
human activity. Geosphere monitoring includes prghthe lithosphere, geomorphosphere, geophysical
spheres, hydro- and atmosphere. Biosphere morgtadambines probing the phytosphere (vegetation)
and zoosphere (wildlife). Sociosphere monitoringpimes probing the demosphere (human society) and
technosphere (human performance). Of course, thengjeosphere monitoring scheme has a logical
construction and a holistic structure [10].

In addition, it is important to systematically diei the studied objects into structures of different
physical nature. In the context of establishingurdlt relationships, this gradation helps to begin a
systematic study of all the processes under silioly fundamental gradation of geographical envel@pes
made according to the principles of dividing thentoithe components of inanimate and living natune: a
complex components, for example, soils, naturaérgatetc.

The monitoring of land resources is impossible authtaking into account their interrelations with
the components of wildlife, especially when prddigtchanges in the structure of land resources. The
impact of human society on the structure, condiaod changes of land resources is equally important
This is especially true in the fields of ecologpyvieonmental protection, sustainable use of natuné
optimization of the maximum efficiency of naturasources. Land resources are monitored in all
subsystems of the geosphere, using all applicaldthads and technologies of natural and applied
sciences.

Land resources are monitored at three levels -emaltiregional and local.

National monitoring is conducted on the basis dtayatization of regional monitoring data. At
this level, the problems of a purely technical ratusually arise in connection with the timely psian
of regional reporting materials. The problem ofamling the remote sensing data with space rekearc
findings from regional studies is equally important

Results and discussionSoil monitoring in depleted oil and gas fieldsoise of the important
issues of land ecological safety. At present, nmoimg methods do not provide complete information o
the state of the environment and level of the egiold safety in the areas at risk of contaminatigti
hydrocarbons and drilling waste. To solve this o) we have developed a new monitoring scheme,
which is distinct in that it takes into account theographical features and the hazard level of the
pollutant, its specific and peculiar features.
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Soil monitoring in depleted oil and gas fields d@ndivided into 3 categories: lowland, highland,
mountainous. Each category is important and reguirespecific approach, since the soil in different
territories has specific properties that will atfélse distribution of hydrocarbons and the levelsoii
contamination.

A lowland monitoring method is used if the contaation source is located directly in the lowland.
This method is a systematic observation — a sfieadty based observation type, the systematicattar
of which is planned and accurate. It consists ta éaquisition in the research area over a peridine
and at regular intervals. The quarterly data cobeds an example of this. This method also ineslthe
annual or one-time observation, which consisth@ron-recurring data collection and is carriedtout
obtain information on the state of the samplingaawader study, in particular soil contaminationhwit
petroleum products, heavy and light fractions ofiregarbons used during drilling. The location of
possible contamination source (drilling mud pit/Jiyweil refinery, oil base) is important for thisathod.
The lowland monitoring method involves the studytia area with height variations not exceeding 50-1
meters and can be divided into 3 subtypes [1-3].

Highland monitoring is intended to investigate tlieely soil contamination sources in the
highlands. The sources of soil contamination widtrgleum products, heavy and light fractions of
hydrocarbons, can be drilling mud pits, wells, atgr facilities, and pressure maintenance stations.
Sampling is carried out in four directions, eaciregponding to the four cardinal directions. Samples
taken at 50 m intervals to determine the overallcamtamination situation. After analyzing theusition,
the next group of samples is taken in 4 directi@sth-west, north-east, south-west, south-east)ihe
sampling is non-linear. At first, one sample isetakthe midpoint is set between the east and thi#h so
that will be the south-east.

Then there will be a couple of points that arehi@ same direction. They will not lie on the same
line, but will be equally spaced both from eacheotand from the starting point in the directionwhan
the example. This sampling method will provide mfiation on the contamination level, migration
direction of the pollutant and cyclic measuremefittlee migration speed of the pollutant. This
information helps to predict the level and dirext@f contamination and create reclamation facditieat
will slow down or prevent the further distributiohsubstances, such as oil [1].

The monitoring of mountainous areas is definingltwation of likely contamination sources in a
mountainous area.

Soil samples are taken along the slope in six lihasevenly spread from the center of the possible
contamination source. The distance between sampbimgs may be 25-30 m, 50 m, 100 m, and 200 m,
depending on the details of the study. In mostg;atbe contamination sources in the mountainous are
are at an altitude that is not maximum for the axef that is, they are below the mountain top er th
mountainous area. In this case, it is necessagctie sampling points above the possible contama
source.

A reference line is a group of soil sampling poimtisove the altitude above the possible
contamination source, such as a drilling mud pieréfore, soil samples can be used as a reference a
for comparison. These activities are carried outeiermine the increase in the concentration ohtday
and light fractions of hydrocarbons compared witte tinitial pollution effect of the possible
contamination source. It is also necessary to saleeference point for the reference line at tloaimtain
top where the contamination source is located [1-5]

We have proposed three soil sampling schemes forathas that are at risk of hydrocarbon
contamination. Each of the proposed schemes isdaathebtaining complete and qualitative information
about the condition of the studied soil at différecales [2,3].

SPlop4 — Sanitary protection installation of oillption in four directions

SPlop8— Sanitary protection installation of oil pollution eight directions

SPlopl6 — Sanitary protection installation of allption in sixteen directions

SPlop4 is a monitoring method of soil that is akrof pollution with oil and petroleum products.
Using the proposed scheme, soil samples shouldKes tin four directions or lines oriented in therfo
cardinal points of the world (west, north, easytbp All directions come from a single center tisat
considered a possible source of soil contaminatiwil samples should be taken at 25 m intervals.
However, this method, depending on the detailshefstudy, involves a sampling interval from 25 to
100 meters. Each sampling point can be selectadllgath relation to the contamination source (a¢ t
same distance from the contamination source, ifr@dec at each line) and by alternating the lines
(sampling is alternately carried out from the camteation source in each direction, another line is

78



HaykoBo-texniunuii xxypnan Ne 2 (20) 2019

chosen when the complete sampling is achieved dlmngntire profile). Regardless of the directigpet
(primary or secondary), each soil sample can bentakth a deviation of up to 5 meters and radiadly
relation to the sampling line [2, 3].

SPlop8 is a monitoring method of soil that is akrof pollution with oil and petroleum products.
Using the proposed scheme, soil samples shouldKes tin eight directions or lines, four directicare
primary and correspond to the cardinal directiohghe world (west, north, east, south), and four
directions are secondary and are located betweerptimary ones so that the distance between all
directions is the same, they correspond to su@ttiins as north-west, north-east, south-westsanth-
east. All directions come from a single center fhatonsidered a possible source of soil contanginat
Soil samples should be taken as follows: in prim@ingctions, soil samples should be taken at 25 m
intervals; in secondary directions, soil samplesusth be taken at 20 m intervals from the sourceter
first samples, and at 30 m intervals for the follogvsamples. Each sampling point can be selected
radially in relation to the contamination sourcetfee same distance from the contamination soumce,
circle) or by alternating the lines (sampling isread out from the contamination source in clustarghe
required amount and upon completion it is followleg the complete sampling in the next line).
Regardless of the direction type (primary or seeoyld each soil sample can be taken with a deviaifo
up to 5 meters and radially in relation to the siamggdine [2, 3].
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Fig.1. Scheme of locating soil sampling points teetermine the concentration of petroleum products
in 4 directions (SPlop4)

SPlop16 is a monitoring method of soil that isisit of pollution with oil and petroleum products.
Using the proposed scheme, soil samples shouldk®n tin 16 directions or lines, eight directions ar
primary and correspond to the directions of theldvénorth, north-east, east, south-east, souththsou
west, west, north-west), other eight are secondadyare placed between the primary ones so that the
distance between all directions is the same. A#dions come from a single center that is coneiier
possible source of soil contamination. Soil samplesuld be taken at the following intervals: innpeiry
directions, soil samples should be taken at 25 tervals; in secondary directions — at 30 m integval
Each sampling point can be selected radially iati@h to the contamination source (at the sameaulist
from the contamination source, in a circle), andaligrnating the lines (sampling is carried outrfrthe
contamination source in the line in the requiredoanmt and upon completion it is followed by the
complete sampling in the next line).
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Fig.2. Scheme of locating soil sampling points tcetermine the concentration of petroleum products
in 8 directions (SPlop8)
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Fig.3. Scheme of locating soil sampling points tcetermine the concentration of petroleum products
in 16 directions (SPlopl16)
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Regardless of the direction type (primary or seeoy)] each soil sample can be taken with a
deviation of up to 5 meters and radially in relatio the sampling line [1-3]:

To control the soil contamination level, we havegwmsed sampling at different depths and in terms
of the concentration of petroleum products. Detamng the contamination load at different depthd wil
help to obtain information on the status of soifiee and make forecasts for further degradatiothef
territory or to identify the areas that are at riske proposed monitoring schemes will enable aemor
effective use of the methods of soil cleaning frpotiutants and will allow developing new methods of
soil reclamation due to the information on the agrdynamics of pollutants (oil or petroleum prodyct
in the soil profile [3].

Conclusions.This work draws attention to the issue of studytimg areas exposed to hydrocarbons
production. This article deals with landfills iniling mud pits, heavy and light oil fractions, addlling
waste. Such drilling waste management affects tlleasd causes a systematic land degradation and
impossibility of further land use. That's why, mtwring these territories deserves attention andires
new approaches to studying them and obtaining adegund dynamic data.

The proposed monitoring schemes will help to predlk areas in different geographical locations.
These schemes draw attention to the need of damgl@pspecial scientific approach, which takes into
account geographical features and the unique hlision of the studied pollutant in the environment.

For the first time, this article deals with depemcles, which help to develop a better understanding
of the spreading processes of pollutants in theog@ltere and to find new ways of eliminating the
consequences of pollution.

The paper also proposes a soil sampling schemdliffiets from the existing ones. By applying
this scheme, the obtained information can become fiexible and complex. Dividing the sampling into
three types will provide grounds for its use in ldrge-scale territory development.

The proposed soil monitoring method in depletedaai gas fields and the location of sampling
points create a system that has already demorditateffectiveness in obtaining adequate infororati
on the exploration of areas at risk of being peliLavith hydrocarbons.
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T.b. Kauana, C. B. Kauana

lsano-Ppankiscokuii HAYiOHATLHUU
MexHIYHULl yHieepcumem Hagpmu i 2azy

MOHITOPHUHT ITPYHTOBOI'O IIOKPUBY HA TEPUTOPII POJOBHIII

OnHUM 3 OCHOBHMX METOJIB BHpIIIEHHS Mpobiemu 3a0pyaHeHHS mHenocdepu MOKHA Ha3BaTH
MOHITOPHHT, OCKIJIPKY TUTBKH 3a JOIIOMOTOI0 MACIITa0HOTO ITITHOBOTO JOCHIKEHHS MOXHA OIEp)KaTH
HeoOXiaHy iHdopMaliro 1 nogonanHs mpodiaem. ChOroHI BXKe iICHYIOTh JIesIKi IPOTrpaMy MOHITOPHUHTY,
SKI HaMararoTbCsl pO3B’s3aTH MpPOOJIEMH, ale BOHH € HENOCTATHHO €(EKTHBHHUMH, a OTXKE, HE MOXYTh
TTOBHICTIO BUPINTYBaTH TIOCTABIICHI ITepe HUMH 3aBIaHHS.

CydgacHi npo0iieMn 3MiHCHEHHS MOHITOPHHTY 3eMelb B YKpaiHi MOB'A3aHI Hacammepen 3 Horo
OpraHizaili€ro, 1o Morja 0 3a0e3MmeyuTH MPOBEACHHS BCEOIYHOTO 1 CHCTEMATHYHOTO OONIKY ¥ OIlIHKH
CTaHy 3eMeJIb 3 METOI0 3aXHCTY 1 MOJINIICHHS SKOCTI IPYHTIB CUIBCHKOTOCIIONAPCHKOTO MPHU3HAYCHHS.
Bunukae HEOOXimHICTE y CTBOPECHHI TOCTIMHOI CHCTEMH OONIKY, CIOCTEPEKCHHS, IOPIBHIHHS,
BUMIpPIOBaHHS, iHBEHTapu3alii 1 MNPOTHO3YBaHHSA €KOJOTIYHOrO CTaHy 3€Melb i3 BHUSABICHHIM 1
peecTpani€ro 3MiH Ha TJIi IPUPOJHHUX 1 AaHTPOIIOTEHHHUX MPOLECiB, TOOTO B MOCTIHHOMY (YHKIIOHYBaHH1
CIIy>kOM  €KOJIOTIYHOIO0 MOHITOPHHTY 3€MeJib. AHATI3YyIOUYM IOCHIKEHHS Yy cdepl MOHITOPUHIY
IPYHTOBOTO MOKPHBY, 3a0pyJHEHOr0 Ha(TONPOAYKTAMH Ha TEPUTOPii HAPTOTA30BHX POAOBHIL, ITOCTAE
HEOOXIZAHICTE Yy pO3pOOJIEHHI HOBHX METOMIB E€KOJOTIYHOIO MOHITOPUHTY TIPYHTOBOTO ITOKPHBY
BHCHAKCHUX HA(TOTra30BHX POJOBHIN 3 METOIO JOCHIHKCHHS MpoOIeMH 3a0pymaHeHHS menochepu
Ha(TOMPOTyKTaMHU.

PosrnsiHyTO pe3ynpTaTH pO3pOOKM HOBOTO METOLY EKOJOTIYHOIO MOHITOPUHTY IPYHTOBOTO
MOKPUBY BHCHR)KEHUX HA(PTOTa30BUX POJOBHUIN. Po3po0ieHuil MeTol M03BOJISE OTPUMATH aJICKBATHY
iH(hOpMAIliI0 MPO JOCHIHKYBaHY TEPUTOPir0. BakIMBY pojib y HOBiMl CXeMi MOHITOPHHIY 3aKJIaICHO Y
METOA1 PO3MIIIEHHS TOYOK Ui BigOOpY MpoO IPYHTOBOTO MOKPHUBY, MEPEBAard SKOTO MOJATAIOTH Y
THYYKOCTI CHCTEMH BIIHOCHO TEpHUTOpii, sKa pO3IJNAETbCA Ta PI3HOMACIITaOHICTIO BJAaCHE
TOCITIDKEHHS, K€ HEe 00O0B’S3KOBO 3aJICXKUTH BiJ PO3MIPIB NUISHKH. 3alpOIIOHOBAaHI CXEMH BHOCATH
HOBHH TOTJISIT HAa PO3BUTOK MOHITOPUHTY IPYHTOBOTO TIOKPHBY, SKHW TIOTpPAIMB TiJ BaKKUH
AQHTPONOT'CHHUH BIUIMB TiPHUY0-BUAOOYBHOI AisTBHOCTI. PO3risHyYTI cXeMu J03BOJISIOTH pO3pOOUTH HOBI
METOJM PEKYJIbTHBAIli TPYHTOBOTO TMOKPUBY, SIKHA 3HAXOAWUThCS HA TEPUTOPISX BHCHAKEHHUX
HaTOra30BUX POJIOBHII Ta 3a0PYAHIOETHCS BYTJIICBOIHIMHE Ta BIIX0MaMH OypIHHS.

KiouoBi cioBa: MeToaum MOHITOPUHTY, HAQTONPOLYKTH, IPYHT, €KCIEpT, 3a0pyIHEHHS,
JIeTpaiallis, KoJOTiYHa Oe31eKa, POJOBHIIE, BYTIICBOHI.
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