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TEOCUHTETUYECKHIA MYCOP - HOBBIH 3ATPAI3HUTEJIb, IOABUBIINICA
B PE3YJIBTATE JEHCTBHUHA IO NTHXXEHEPHOM 3AIIIATE IMOBEPEXKbSA
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Poccus, 117997, MockBa, HaxumoBckuii mpocnexT, A. 36
*E-mail: elena_esiukova@mail.ru
B pabote naercst 0630p pe3ynbTaToB UCCIEAOBAHUS CTETICHH 3arps3HeHus mspkeld FOro-Boc-
touHoi bantuku (Kanununrpanckas o0nacts) pparMeHTaMu FreOCUHTETUYECKUX MaTepUasosB.

Knrwueswie cnosa: bantuiickoe Mope; 3arps3HEHUE; TUISHK; MOPCKas CpeAa; FeOCUHTETUYECKNUE MaTe-
pHUaibl; T€OTEKCTHIIb; METOANKA CIUIOLIHOTO BU3YyaJIbHOTO CKAHUPOBAHUS.

I'eocuHTeTHUECKME MaTepHalibl, B YACTHOCTH I'€OTEKCTHIIH, IIMPOKO HUCHOJIb3YyeTCsl B Oepe-
TO3aIIUTHBIX U TMJIPOTEXHUUECKUX COOpPYXKEHUsAX Ha Oepery banruiickoro mops B npeaenax Kamu-
HUHTpaZCcKol obnacTtu. Jlepopmanust U pazpylieHHe 3THUX KOHCTPYKUUN MPUBOIUT K IMOMAJaHUIO
OCTaTKOB F€OCHHTETUYECKIX MAaTepHAIIOB B MOPCKYIO cpeny. [Ipu murpanuu Bnomis 6epera pparmen-
Thl TEOCUHTETUKH MCIBITHIBAIOT JONOIHUTEIbHYIO JErpajaliio, YTO MPUBOAUT K UX Pa3pyLICHUIO
BIUIOTH JI0 MaKpo/Me30/MUKpodacTHil. B mpobax, B3saTbix B banTuiickoM Mope B akBaTOpUU SKOHO-
Muueckoit 30861 PO B mpenenax KanunuHrpaackoit o6iactu, Ob11M 0OHapYyKEHbI BOJIOKHA, CXOXKHUE C
TEMM, 4TO MOJy4aroTcs IPU AeTpajallii Te0TeKCTUIbHBIX MarepuasoB tuna JlopHut [1].

BHumanue k 3TOH mpolOneme ynanoch NpHBIEYb Oarofaps MEXAyHapOJHOMY IPOEKTY
nporpammbl ERA.Net RUS Plus «Environmental impact of geosynthetics in aquatic systems» (No
RUS ST2017-212), mpoekr EI-GEO (http://ei-geo.com/). OH HCHONHSAETCS TPeMs] HHCTUTYTAMH:
NuctutyToM okeanonorun PAH um. ILILIIupmosa, Poccus (MO PAH), ®enepanbHbIM HHCTUTYTOM
HCCIIeIOBaHUS U TECTUPOBaHMs MaTepuaiios, [ epmanus (BAM) u JlaTBUHCKUM MHCTUTYTOM BOJHOM
skosoruu, Jlareus (LIAE). Yyactue poccuiickoro naptaepa — Atnantuueckoro oraenenus MO PAH
(AO NO PAH), pactionosxkernoro B Kanuuunrpane, noaaep:kuaercs 3a cuet npoekra PODU Ne 18-
55-76002 «Bo3neiicTBUE T€OCUHTETUYECKUX MAaTEPUATIOB HA BOAHBIE CUCTEMBDY.

B Toii wactu mpoekra EI-GEO, 3a xotopyto orBewaer AO MO PAH, OynyT mpoBoauthcst pabo-
ThI: (1) IO UCCIIEIOBAaHUIO YPOBHSI JIETPalallii T€OCHHTETUYECKIX MaTepUaIOB Ha Oepero3amTHBIX
Y MHXXECHEPHBIX COOPYKEHUSAX B MPUOPEIKHOM 30HE, (i1) 110 OLIEHKE BI0JILOEPErOBOr0 pacipeieIeHus
1e(pOPMUPOBAHHBIX U MUTPUPYIOIUX (ParMEHTOB T'€OCUHTETUYECKUX MaTepuaios, (iii) mo uccie-
JIOBAaHHUIO CTETEHU 3arps3HEHUs IUBDKEH U MOPCKOM Cpefbl FeOCHMHTETHYECKHM MycopoM, (1v) mo
pa3paboTKe METOAMK MOHUTOPWHTA TUIDKEH, (V) YUCICHHOMY MOJEIMPOBAHUIO BIOJIHOEPETOBOTO
pacnpeziesieHusi TeOCUHTETHUECKUX MaTepuasioB U3 JIOKAIbHBIX UCTOYHUKOB 3arpsizHeHus. JleMoH-
CTPAIMOHHOH (ITMJIOTHOI) TEPPUTOPHEH SBISETCS ceBepHOE modepekbe CaMOUiiCKOTo OITyoCcTpoBa
(treppuropun Kanununrpanackoit oonactu B FOro-Bocrounoii bantuke).

B 2018 r. mpoBeneHo o0cienoBaHue 3arpsi3HEHHs IECUAHBIX TUISKEeH 0cTaTKaMU T€OCUHTETH-
k1 (reotexkctuiisl). IlporecTupoBana MeToMKa CIUIONIHOTO BU3YaJIbHOTO CKaHUPOBaHuUs [2] 1 OT-
00pa 1 y4éTa 0CTaTKOB FT€OCMHTETUUECKHUX MaTepHuasioB MpH 00CIeq0BaHUH U KeBOM nmoiockl. Oka-
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3aJI0Ch, YTO (pparMeHTapHOE pacHpeieIeHUe TeOCUHTETUYECKIX OCTAaTKOB Ha IUISKE HE MO3BOJISET
IIPUMEHUTh U3BECTHbIE METOAMKHM OLEHKH 3arpsi3HEHHOCTH MAaKpOMYCOPOM MJIM MHKPOILIACTHUKOM
(tuma OSPAR, JRC, UNEP/IOC u ap. [3-8]). T.e. TpeOyeTrcs mpoxoa HaOIroaaTeNnel mo Bcei JymHe
TUBSDKEBOW 30HBI. A B 3TOM Cllydae TOJIBKO BH3yaJIbHOE OOCIeOBaHWE TIO3BOJISAET CAEATh 3a1ady
XOTb CKOJIbKO-HUOYIb peIIaeMoii I Takoi OOJIBbIION MUIOTHON TEPPUTOPHH KaK OeperoBast TMHUS
Kanunaunrpaackoit oonactu (140 km).

[TpoBeneHo ob6cneroBaHue MO OLEHKE COCTOSHMS 3arpsi3HEHHOCTH OeperoBoil monocsl Ka-
JIMHUHTPAJICKON 00JIaCTH OCTaTKaMu T€OCHHTETHYEeCKHX marepuaioB [9, 10], BeimomHeHo 29 dKC-
MIEUITMOHHBIX BBIXOAOB (B Mepuoj ¢ uioHs 1mo Hos0ph 2018 roma). OOcnenoBaHo Bce moOepexbe
Kanununrpaackoit oonactu (bantuiickas u Kypuickas kocel, 3anajgHoe u ceBepHoe nodepexns Ca-
MOuiickoro noiayoctpoBa) — 135 kM noOepexbs. [Ipennoxena Mmeroauka « CIIOIIHOTO BU3yaJIbHOTO
CKaHMPOBAHUS», MOATOTOBICH MeToAWYecKuil Marepuan. CymMmapHOe BpeMs MOBEJACHHUS padboT B
2018 . cocraBuio 10 120 yenoBeko-anei. CobpaHbl 00pa3Ibl TCOCUHTETUKH IS JalbHEHINero aHa-
JM3a B KOJTMUYECTBE OKOJIO 2 ThIC. IIT.

VYCTaHOBIEHO, YTO JOKAJIbHBIMM MCTOYHHUKAMH 3arpsi3HEHMs IUISDKEH I'€OCHMHTETHYECKUMHU
MarepHuajaMM SBJSIFOTCA Oepero3aluTHele coopykeHus. B Hactosmuil MmomeHT npumep KanuHun-
rpaJckoil o0nacTu mokasaj, 4yTo Oepero3aluuTHbIE COOPYKEHUs, TOCTPOEHHbIE C UCIOIb30BAaHUEM
COBPEMEHHBIX MaT€pHaJIOB, MOT'YT CTAHOBUTHCS MCTOYHMKAMU HOBOTO THIIA MOJUIIOTAHTA — OCTATKOB
(0610MKOB) T€OTEKCTUIIBHBIX MaT€pPHUaIOB, KOTOPHIE B CBOIO OYEPE/b SBIISIFOTCS HCTOUHMKOM OIACHBIX
JUISL OKpY Karole cpelibl MUKpPOYacTUI] (M3BECTHBIX, KAK MHKPOIUIACTHK). PaspylieHne 3aiuTHbIX
KOHCTPYKLMH IPH COXpaHEHUHU Oepera «3ajl0KeHO» B UX IpeIHa3Haue€HUH, HO NP TaKOM (PyHKLIMOHU-
POBaHMU (3aIIAHUPOBAHHOE YaCTUYHOE Pa3pyLICHUE) OHU PEaIbHO CTAHOBATCSI HCTOYHUKAMMU 3arpsi3-
HeHMst Mopckoit cpenbl. [lomyyaercs, uto pemiasi oAHy NpoOsieMy — HHXEHEPHYIO 3allUTy 00epexbs,
CO3aeTcs Apyras mpoodIeMa — 3arpsi3HEHNE OKPYKAFOIIEH Cpelbl CHHTETUIECKUMHE OCTAaTKaMH.

[TyGnukanus nmonrorosieHa B pamkax Tembl Ne 0149-2019-0013 rocynapcTBeHHOTO 3a/1a-
Hust AO MO PAH nipu cymiecTBeHHON NoAepKKe, 0COOEHHO B YAaCTH NMPOBEIEHUS MOJIEBBIX padoT
B 2018 r., co croponsl PODU (mpoekt Ne 18-55-76002 DPA a).
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GEOTHYNTETIC DEBRIS - NEW POLLUTANT AS A RESULT OF COASTAL
PROTECTION
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An overview of the results of investigations of the pollution of beaches of the South-Eastern
Baltic (Kaliningrad oblast) by fragments of geosynthetic materials is presented.

Keywords: Baltic Sea; pollution; beach; marine environment; geosynthetic materials; geotextiles;
technique of continuous visual scanning.

Geosynthetic materials, in particular geotextiles, are widely used in coastal protection and hydrau-
lic structures on the Baltic Sea shore within the Kaliningrad oblast. The deformation and destruction of
these constructions results in the introduction of remnants of geosynthetic materials into the marine envi-
ronment. Geosynthetics fragments experience additional degradation when they migrated along the shore,
which leads to their destruction down to macro / meso / microparticles. In samples taken in the Baltic Sea
water column of the economic zone of the Russian Federation within the Kaliningrad region, the fibers
similar to those obtained from the degradation of geotextile materials such as Dornit [1] were found.

Attention to this problem was brought about in the international project of the ERA.Net RUS
Plus program “Environmental impact of geosynthetics in aquatic systems” (No RUS ST2017-212), the
EI-GEO project (http://ei-geo.com/). It is executed by three institutes: Shirshov Institute of Oceanology,
Russian Academy of Sciences, Russia (I0 RAS), Federal Institute for Materials Research and Testing,
Germany (BAM) and Latvian Institute of Aquatic Ecology, Latvia (LIAE). The participation of the Rus-
sian partner - the Atlantic Branch of the IO RAS (AB IO RAS), located in Kaliningrad, is supported by
the RFBR project No. 18-55-76002 “Environmental impact of geosynthetics in aquatic systems”.

In the part of the EI-GEO project, for which IO RAS is responsible, the following tasks will
be performed: (i) to study the level of degradation of geosynthetic materials at coastal protection and
engineering structures in the coastal zone, (ii) to assess the alongshore distribution of deformed and
migrating fragments of geosynthetic materials , (iii) to study the degree of pollution of beaches with
geosynthetic debris, (iv) to develop methods for monitoring of beaches, (v) to numerically simulate
the alongshore distribution of geosynthetic materials from local sources of pollution. The demonstra-
tion (pilot) territory is the northern shore of the Sambian Peninsula (the territory of the Kaliningrad
Oblast in the South-Eastern Baltic).

Survey of the pollution of sandy beaches by residues of geosynthetics (geotextiles) was con-
ducted in 2018. The method of continuous visual scanning was tested [2] for the selection and ac-
counting of the fragments of geosynthetic materials during the inspection of the beach strip. It turned
out that the fragmentary distribution of geosynthetic residues on the beach does not allow to use of
known methods for contamination assessment by macro litter or microplastic (such as OSPAR, JRC,
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UNEP /10C, etc. [3-8]). Thus, the passage of observers along the entire length of the beach area is re-
quired. And in this case, only a visual survey allows someone to make the problem at least somewhat
solved for such a large pilot area as the coastline of the Kaliningrad Oblast (140 km).

A survey was conducted to assess the state of contamination of the coastal strip of the Kalin-
ingrad Oblast with residues of geosynthetic materials [9, 10]: 29 expeditions (from June to November
2018) had been implemented. The entire coastline of the Kaliningrad Oblast (the Vistula and Curo-
nian spits, the western and northern shores of the Sambian Peninsula), 135 km in total, were surveyed.
The method of “continuous visual scanning” was proposed; the methodical material was prepared.
The total manpower spent in 2018 was estimated as 120 man-days. Geosynthetics samples were col-
lected for further analysis in the amount of about 2000 pcs.

It has been established that the coastal protection structures are local sources of pollution of
beaches by geosynthetic materials. At present, the example of the Kaliningrad Oblast has shown that
coastal protection structures which were built using modern materials can become sources of a new type
of pollutant - residues (fragments) of geotextile materials, which in turn are a source of environmentally
hazardous microparticles (known as microplastics). The destruction of protective structures while pre-
serving of the coast is “laid down” in their purpose, but with such functioning (planned partial destruc-
tion) they actually become sources of pollution of the marine environment. It turns out that solving one
problem, namely, the engineering protection of the coast, another problem is created — environmental
pollution by synthetic fragments.

The paper was done with a support of the state assignment of IO RAS (Theme Ne 0149-2019-0013)
with the support of RFBR (project Ne 18-55-76002 ERA a) especially to conduct field studies in 2018.
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