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INVESTIGATION OF REFUELING STATIONS INFLUENCE
ON URBANIZED ENVIRONMENT WITH THE HELP OF PRECIPITATION BIOTESTING

The problem of refueling stations construction within residential districts of a city is currently the object of
considerable attention in present publication. Results of atmospheric precipitation biotesting taken on the territory of
refueling stations within the residential districts and beyond the city were analyzed.

Posenanymo npobnemy 6ydignuymea aemo3anpagrHux CManyii y scumaosux pationax micma. Hasedeno pesynomamu
biomecmysanHns ammoc@eprux onaodig, i0IOpaHux HA Mepumopii asmo3anpasHux CMAHYil y JHCUMIO0BUX DAUOHAX
Micma ma no3a mexcamu mMicma.

biotesting, emissions, precipitation, refueling stations, residential area, standard deviation of roots and stems
length, structure fluctuations

Introduction Analysis of resear chersand publications

Development of modern urbanized territorie®ollution of the environment near refueling station
connects closely with the rapid increasing o&nd highways is investigated in a great deal aénec
autotransport quantityin turn it causeggrowth of publications [1; 2; 3; 4; 5]. In previously mentauh
refueling stations net, because of large amount wbrks, mainly investigation concerning determiratio
autotransport needs large volumes of fuel. Todaych heavy metals concentration in soils [1; 3; 4Han
great deal of ecologists trouble such fact as tlgeneral assessment of possible negative influefice o
increasing of refueling stations quantity that arbighways and refueling objects are represented [2].
constructed in the dwelling districts of a city,spite  Also information concerning investigation of soil
of the fact that building these dangerous objetts foxicity near refueling stations with the help of
above-mentioned zones is forbidden according twotesting is given in publication [5].

some state sanitary rules.

On the territory of refueling stations there
volatilization of oil products as a result of stgea The purpose is to investigate influence of refagglin
reservoir filling, daily temperature change (soe@dl stations on the environment in the zones of resaden
corresponding large and smalbreathing) and compact built-up areas and beyond a city with #lp h
autotransport refueling process. Pollution caused bf biotesting of precipitation (in this case snoand to
stationary sources, that are located on the teyridb estimate general toxicity of the environment. Task tis
refueling stations, is supplemented with car® draw a conclusion concerning safety of refueling
exhausted emissions. Exhausted gases include mstagion location within city boundaries, especialty
than 200 different compounds, among which arauilt-up areas and dwelling districts.

mutagen, carcinogen namely: benzpyren, xylen
formaldehyde, benzene, heavy metals and so on [1].
If refueling station is constructed within a city,Refueling stations are objects of service that €aus
especially in zone of compact built-up area, thesignificant pollution of all but spheres of the
the walls of constructions serve as screens agdvironment namely atmosphere, hydrosphere,
lack of territory ventilation. Moreover pollutants,upper layers of lithosphere over close mutual
produced both by stationary and non stationaigteraction between each other.

sources, are concentrated in the breathing zorféonsequently it was decided to investigate toxicity
Thus additional local pollution of theof chemical composition of atmospheric
environmentoccurs in such case. precipitation (in this case snow) as a derivatife o
Complex ecotoxicological loading on theatmospheric air content with which they interact
environment when refueling stations are locatefflom one side. And from other side snow layer
within city boundaries, adding intensive traffic,accumulates pollutants that are present in air and
are reasons of biochemical abnormalityfter melting chemicals may penetrate into soils.
appearing that may be dangerous for all livinghus atmospheric precipitation serve as factual
organisms, including people. indicator of air pollution and soil [6].
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Highways may be also considered as a source of thmount o_f spro_uted plants is the same aIm(_)s"[' in all
environment pollution not less than refuelingg@mples, including control, but there are deviation
stations, because of transport traffic caus&i€ and structure of plants stems and roots. Qamgpa

L . . . lotesting results of snow that was taken neaeliefy
additional pollution of the adjacent territory tlsat stations in zone of compact built-up area and sthav

: o X = tas taken near refueling stations beyond citysit i
of traffic. Thus the beginning stage of investigati jmportant to underline that first mentioned ~snow
was choice of refueling stations on the territofy csamples have worse results namely: less perceotage
which precipitation was sampled according to sugblant-biotesters’ sprouting and higher value ofcdad

parameters: intensity of traffic, quantity of setve deviation of roots and stems length (tab. 1).

cars and lorries. o
. . Results of snow biotesting, sampled
The samples were taken on the different distancggy refueling stations

(0, 10 and 15 m) from pollution source. The sample

Table 1

. . ST e of| Sprouting, % Standard deviation
represented five-day lying snow. ' sgrr:]ple protiing. = of Ienctr\1” '
The investigation was made by biotesting methqd root stem
applyed. A criterion of toxicity within biotestinig Residential built-up area
evaluated as inhibiting of roots growth and surbiva 80””0' 19%0 ‘9‘12 Zlé
of biotesters [7; 8]. Proposed test-object wasitets | 92 121 6.7
Lactuca sativa L. Biotest analyzes roots and stemss 92 14:4 4:5
growth and estimates early stages of growth and A city
survivorship rate [7]. Control 100 4,3 3.1
Investigation was fulfilled in Petri dishes. Fiddtall | O 91 7,0 3,3
each was covered with double layer of filtering 10 94 9.5 3.9

. . 15 92 7,1 3,8
paper. Then near 5 ml of every investigated samplée

of atmospheric precipitation was carried in Se@ara s the inhibiting of roots development is evidené
double-dishesLettuces seeds that were selected fgict that medium is toxic. As composition of préaifon
test, had the same form, color and size. Quantity 8 considered as derivative of air content, coreattyu
seeds in one Petri dish was equal to 25. atmospheric air is classified as significantly yeil.

Duration of incubation period was five days apesides such indicators like sprouting and standard
temperature 22-2@° deviation, it was investigated also morphological

: tructure changes in both cases. Thus in contrgblss
Potable water was used as medium for contr% ts did not have structure sprouts deviations in

: o ) lan
pecause !t has standardlza_ltlon. Posglble Surplusc%%nparison with plants that grew in investigated
iron, calcium and magnesium, chlorine, that magamples of melting snow in both cases (tab. 2).
presented in tap water, was removed using filter [7 Table 2

Also pH level of potable water was measured andtorphological structure changes of biotesters that

was equal to 7 that corresponds to standafféW in atmospheric precipitations, sampled near
refueling stations

GOST 2874-82 [9].

. ) . Type of | Structure sprouts deviations, %
After incubation period amount of grown seeds an g&me " D o CO*
size of roots and stems were measured whereupen . . .

o Residential built-up area
standard deviation of roots and stems length foh ea—=;iq; - - -
sample was calculatedAs standard deviation in | g 20 20 36
investigated samples exceeded control value in twd0 8 24 32
times, it was obligatory to repeat experiment with1® 16 12 32
purpose taconfirm received data. A city

. Control - - -
Investigation results 0 15 20 16
In control samples plants grew relatively quickiy i 1(5) 170 i% 1‘21
comparison with plants that grew in investigated

. . a — furcation of root and stem, b- furcation obto
[ W i .1). - -
samples of melting snow in both cases (tab. 1) ¢ - bending of root.
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The dominant changes in plants-biotesters structureferences

were furcation of root, furcation of root and stem  ygpaeunosa 5.9, Dronormueckas u  dburotok-
and the bending of root. In spite of the fact thit cuxonornmueckas  ouenxa  sarpssHenns  cembcko-
these structure fluctuations were common for aklossiicteennbix nous KpbimMa mecTunugamMu u consiMu
investigated samples of melting snow, suckmxkensix metaios/ 2.3. Ubparumona, /[.B. bBannuuesa,
deviations manifested more intense in the sampl@d: Ammes // Exonoris i noocdepa. — 2006. -T.17,

: L ; fetrintde 3—4. —C. 21-29.
t(akk()en )near refueling station in dwelling dlstrlct%r IKennosau A.H. VposeHb BO3IGHCTBUS aBTOMOGMIHHOI
tab. 2). : o

. JOPOTH  HAa  OKpyXKamomyro  cpeay  (IPHIOPOIKHOE
Thus structure fluctuations of roots and stems Mayocmpancrso) AH. Kemosau // Marepiamn X Beeykp.

be also evidence that medium where seeds @fyk. xoud. cryaenrtis, marictpis i acmipanTis «Exomoridmi
lettuces Lactuca sativa L sprouted may be definegloonemu perionis». Oneca, 21-25ksir. 2008p. —O.: Onec.
like toxic. Taking into consideration the fact thatiepx. exosor. yu-t., 2009. -C. 92-93.

composition of precipitation is considered ag: [Lleixina O.JO. Exonoriuna ouinxa saGpyasenHs

derivative of atmospheric air content, thus it dtiou M¢>X!X TPYHTIE BKKIMI MCTalami1 B310BXK OCHOBH“’j
be suaaested as polluted TPAaHCIIOPTHHX ~ MaricTpanei  micra ‘{epxa_cn
99 P : 0.10. Ileiikina, O.0. Mucmox // Exonoris noBkimis ta

Conclusion oe3neka xurremisubHOCTI. — 2008, -Nel. —C. 61-65.
4. Binanuu M.M. CBuHenpb, K00anbT 1 IUHK y TPYHTAX

1. Inhibiting roots and stems development anghxapmarcekoi o6macti/ M.M. binammd, B.I. Hixomaituyk //
structural changes are evidence that medium is.toxExonoris noskiis ta Gesneka skurrenisubHocti. — 2008. —
As composition of precipitation is derivative fromhe3. ~C. 19-26. , ,
air content, consequently atmospheric air & [fmuxa O.C. Tokcuxonorina ouinka semei,

o L . 3a0pynHennx  Bukugamu  A3C  3a  pOCIMHHaMHU
classified as significantly polluted in both cases. _Giotectepamn/ O.C. TlTtuxa, A.O. Asneesa, T 1. Bim //
2. Snow samples that were taken near refueliM@arepiann 11 Mixknaponnoi  mHayk.-Texm.  Komd.
stations in zone of compact built-up area SnOWIpo6nemn ximoronorii». — K.. Ku. Bug-so HAY,
samples have worse results like less percentage2008. — 230-23t.
plant-biotesters sprouting and higher value d Madoco C.M. Ouinka 3a6pyaHeHHs aTMocdepu yepes
standard deviation of roots and stems length. Giotectysanis armocdepunx omauis / C.M. Mamix,
3. Thus it is possible to suppose that in the cdse ! M- ®pamiyx // Marepiamn X Beeykp. mayk. xoug.

fueli ' . f buil CTYJICHTIB, MaTicTpiB i acipaHTiB «EKOJIOTIYHI TIpoOIeMHU
refueling stations in zone of compact built-up are&ariOHiB». —0.: Ogec. nepx. ekonor. yH-1., 2009.— 182.

and dwelling districts chal pollution level of the7. 4pcan 0.M. Meronn rizpoexomnoriunnx mocimkens
environmentis rather higher and pollutants areosepxuesux Box / O.M. Apcan, O.A. JlaBuuos,

not disperse via lack of territory ventilation ant%{ NjI glfglgHK% / Hlfi- IH'ZT(Y)OFéHPO%gOFﬁ HAH Vkpaiun. —
walls screening. - oA e

. . . .8. Kinnic JI.C. biotectyBaHHs SIKOCTi BOJM 03€p MICBKOi 30HH
4. In such way construction of refueling stations ixycza / J1.C. Kimic, JOM. Curmik, LM. Konosein //
the zones of compact built-up areas and residentj@lykosi sanuckn.—2001.Ne3(14). —C. 198-199.

districts is rather dangerous in respect to compleX 3anonscoxuii A.K. BomonocradyanHs, BOAOBIIBEICHHS

long-term and accumulating character of such skicte Boau: migpyd. Qs CTYACHTIB  BHIIMX
pollution. HaBuanbHUX 3akianiB / A.K. 3amonscekuii. — K. Buma
wk., 2005, Bun.1. — 671c.

The editors received the article on 17 Septemb@®20



