


Why foulers infest a power lant?

Infestation occurs when and where:

«3apaxeHue» obpacTaTensaMu npoucxoauT Torga u
Tam, rae:

1. Nuisance fouler(s) possessing a combination of
features predisposing them to establish :
Populatlons in a variety of conditions present(s) in

he source of service water

2. Living conditions that are fitting to environmental
requirements of fouler are present within the
facility during sufficient time

3. There is regular uptake of fouler’s propagules
from water source to facility



t

This resembles ver
Invasion models framework:

YTo cxooHO TOMY, KaK peanu3yetcs bnornornyeckas MHBa3us -
OOMH U3 Hanbonee BaXHbIX (PaKTOPOB, OKa3bIBaKOLWMX
BInsAHMe Ha buonoruyeckoe pasHoobpasve B BOAHbIX
JKocucrtemax

1. Historical models (combinations of life history characteristics,
such as abillity to alternate between parthenogenesis and
gamogenesis _]presence of resting eggs and (or) free-living
stﬁge_slln 1he| life cycle, broad feeding niches, and broad

siologica

caﬂ? iIitiesg, predisposes some species for greater invasion succes

a

n others)

2. Vulnerability model identifies attributes that are thought to
render ecosystems more vulnerable to invasions

3. The propagule model is based on ]propagule_ pressure (the _
frequency and load of propagules or a potential invader supplied



14 Examples of nuisance foulers:

Some fresh and brackishwater
organisms — targets for fouling
| control programs at power plants.
Upper row —planktonic (dispersal
and settlement) stages of bivalve
Dreissena polymoprha (Zebra
Mussel Information system, 2000);
second row — adults of D.
polymorpha and valves of D.
bugensis (photo M. Orlova), third
row — bryozoan of genus
Plumatella, a colony at cement
brick (photo M. Orlova) and
statoblast (www.lander.edu);
bottom row Legionella sp. in UV
and L. pneumophila, single cells




... Two fouling Dreissenids’ species:

Inhabit e.g. the Volga River cascade, possess some different
reproductive biology and strategy of substrate colonization
OOwuTaroT B Bomkckom Kackage BOAOXPaHUIULL- pa3Has
buonorna pasMHoOXeHUsA, pasHas CTpaTerusa 3aceneHus

TBepPAbIX NCKYCCTBEHHBIX CyOCTpPaToB ....

Dreissena polymoprha
polymorpha (Pallas,
1771)

&

Dreissena rostriformis
bugensis (Andrusov,
1897)(=D. bugensis)
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K; BoAa, nocTynamroLias 0 CTaHUMUIO
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NnpakTuye 3ro roaa




3. Regular uptake of propagules...(Kalininsk
Nuclear Power Plants, circulation ca 60000(
m3/h per 3 units)

\ Records from Lakes in 1980’s, suggested to be
unintentially introduced with carps from the Volga
River (Ivankov Reservoir

No calculations how muchsmeehanical cleaning, old-
fashioned chlorinationf@né other approaches applied
(e.g. repair) cost

No calculations of of used methods for
of fouling
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Basic principles of a modern approach

™ (1) Modern program gives preference for strategies
aimed for prevention of fouling development
(proactive) rather then reactive approach.

s (2) for strategies able to solve a complex of
coherent problems (e.g. corrosion of materials)

™ (3) for strategies that are individual and based on
peculiarities of facility, water source, dynamics of
fouling formation

24 (4) for strategies that are ecologically safe

% (5) WHERE Monitoring of important components
of blofoulmg (mostly target invertebrate species and
biofilm) is essential constituent of a program and
methodology of strategy verification and estimation of
efficiency.




CocTaBnsoLLme cCoBpeMEHHOro noaxoaa K

+

,

B

npeaynpeXxneHnto pasBUTUS
brnonornyeckmnx obpacraHmnm

(1) NpegnoyTeHne oTaaeTcsa cTpaTerMamMm HaLeneHHbIM Ha
npedomepalweHue ¢hopmupoeaHusi obpacmaHus
(proactive), a He KOMIMMEKCY MEP pearnpoBaHuns

(2) Tem cTpaTernsam, KOTOpPbIE MO3BOSAOT TaKXKe PeLnTb U PSa
COrnpsiKeHHbIX MPobsem (Hanpuvep, Koppo3nst MaTepuarnos)

' (3) Bbibop NnpeBEHTUBHOW cTpaTernm uHodueuoyasieH Aans

Ka)kOoro o0beKkTa SHepreTukn n OCHoBaH Ha MHdopmauum o
pexxmme BOAOCHabXeHNS U TUNe CUCTEMbI, AUHaMUKE
nonynsauun obpacrartens

(4) BeIOpaHHasa cTpaTerna gosmkHa ObITb IKOJI02U4YeCcKuU
6e3o0nacHa

(5) MOHUMOpuUH2 o6pacmaHusi - BaXXHasa coctaBnsoLwas
nporpamMmbl U MeTOAOJSIOrMYeCcKas OCHOBa BbIOOpa
noaxonos, NNaHUPOBaHUA U OLIEHKN pe3yribTaToB UX
NnMoMeHeHUs. BepudukalLunm BbLIOpaHHON cTbaTeruum



Each specific action within the strategy
should be selected according to

**(1) knowledge of fouling development as
interaction of physical and biological processes

% (2) specific content of foiling community and
dynamics of its development at most vulnerable
sites of the system;

" (3) Its suggested efficiency;
'*and (4) its suggested costs and benefits.



KOHKPEeTHble MeponpuATUSA CTpaTternm
NAAaHUPYIOT B COOTBETCTBUN C:

(1) sHaHMAMUM O NocreaoBaTENIbHOCTM
dhopmmpoBaHn obpacTtaHus,

**(2) anHamMmukon pasButns bnoobpacrtaHms B
Hanoborsee yA3BUMbIX YaCTAX CUCTEMbI B
KaXXAOM KOHKPETHOM Ccny4ae, a Takke

* (3) oXmaaemom apdPeKTUBHOCTBIO BbIOpaHHOM
MEpbl

**n (4) ee npegnonaraeémMon CTOMMOCTbIO
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[a? Ha YTOZ MG
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BO31eUCTBOBaTBY:
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Crtpaterus

(coyeTaHue meTonoB

, PEXUM
MX NPUMeHeHNs!) OLIeHKa 3 EKTUBHOCTY
peanusauuu ctpateruu

[opaboTka cTpaTternm no
UTOraM MOHWUTOPUHra U
OLIEHKM




| owar@*ecological satety and decrease of
operational costs through adequatesimonitoring

gdata (e.g. for direct treatment @Ffwater with
chlorine-based substances)

oy From Clauidi, Mackie, 1994

-Use monitoring data and apply a
remedy from 19 August till 3 October
Instead of continuous or intermittent
treatment during full reproductive
season (April — October)

-This will be enough to prevent
settlement and attachment =safe
money and decrease discharge of
residual biocide to environment
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daza 1 (2-3 roga) oueHKa cutyauum, XnBaHye
MOHUTOPUHra; BO3MOXHO, ONTUMUBALNA pexrma
XIOPUPOBaHNA B CUCTEMAX HEOTBETCTBEHHbIX
norpeébutenen n nposepka 3 KTUBHOCTU; MOMUCK
anbTepHaTMBHbLIX METOAOB 3a_|:,ﬁ'f.|a'r?s!; npuMeHeHue
BPEMEHHbIX Mep AN 3aWnThl CepBJCHOro
BOAOCHabXeHns cUcTeMbl MPOTABONOKAPHO
Oe3onacHOCTU U au3enbreHepaTopHOU

da3a 2 (6-7 net) Peann3aumsa oCHOBHOM Lienun —
CHUXXeHne CTOMMOCTHU U 3KOJIOrM4ecKoro pmcka
3alUMUTHbIX MEPONPUATUN, pa3paboTaHHbIX AN
CUCTEM pPa3fINYHbLIX NONb30BaTeNeun C y4eTom
0CO00eHHOCTEeN nx paboTbl

®aza 3 (1 roa) OueHka 3chbheKTMBHOCTU NPUHSITOMN

CUCTEeMbI 3alUNTHbLIX Mep B XoAe BbINOJSIHEHUA ha3bl

2 N pa3paboTKa MHCTPYKUUN N METOANYECKUX
pekomMeHaauum no ux NPUMeHeHno

~

Iqannwedlodu noHgamniHagadu
nmnecuread 19 SI9HI0HOO
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RiskilASSessment/[logrotoButefiBHasa doasa

1.
2.

cobpatb 1 npoaHann3npoBaTb UMEKLLYIOCA MHAOPMAaLMIO MO
KOHKPETHOMY NMpeanpuaTuto

N NCMNOJSb3YA pe3yfibTaTbl 3TOr0 aHanmsa n MMpPoBOUN ONbIT
HaMeTUTb BMecTe ¢ MH(POPMAaLIMOHHO-aHaNMMTUYECKM DITOKOM
OCHOBBbI CTpaTernm 3allutbl, CAUCOK MEPONPUATUN, NOSTaMNHbIN
N KaneHgapHbIX nnaHbl B ToM 4Yucre ansa R&D 6noka

C MOMOLLbIO FPYMAMbl OLEHKM N SKCNepTM3bl NOAroTOBUTL
TEXHUKO=3KOHOMMUYECKOE 1 3Komornyeckoe ooocHoBaHUE
BbIMONMHEHUSA MEPOMNPUATUI

Ha OCHOBaHWN MHdopMauumn nn. 1-3, npegocTaBineHHON
KaXXObIM BOBJIEYEHHLIMM B NporpamMmy npeanpuatuem,
COCTaBUTb 0OOLLKMK BM3Hec-nnaH NoAroToBUTENBHOIO aTana
AporpamMmMbl 1 npeaBapuTenbHbI OU3HEC MlaH Nporpammebl rno
KOHTPOM obpactaHum n ux ytunusauun B LENOM ANs rpynn
SINIEKTPOCTaHLUMN CXOOAHOW KOHCTPYKLU, UCMOSIb3YHOLLMX B
KayecTBe MCTOYHUKOB BOAOCHAOXEHUA BOOOEMbI CXOAHbIE MO
NPOUCXOXAEHMNIO, KITMMaTUYECKUM, TMAPOSTOrMYeCKUM U
rMAOPOXUMNYECKMUM YCITIOBUSM



OXKHO NCIIO
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DELIeHNN O NPUMEHNMOCTHU Cpeac

1 MOUCK PaspaboTka, HanonHeHne obHoBneHne 6a3bl AaHHbIX (HAKOMMEHNe, XpaHeHne 1 aHanma Nepuogmnyeckn NonosHAEMOoN
Mchopmauwm O TeKyLlleM COCTOAHUN pblIHKa OI'IpOﬁOBaHHbIX COBpPEMEHHbIX NoAXxo40B, MeTOAUK U CpeacTB, HanpaBJiEHHbIX Ha

npodunakTuky 1 npegoTepalleHne buoobpacrtaHuii B CMCTEMaxX BOASIHOMO OXJTaXAEeHUS, a TakKe HOBbIX NEePCNEKTUBHbIX
, @pmﬂexm pa3paboTunk

am)
o—
<

pa3paboTok, CBEAEHUS N0 KOTOPK I UMEIOTCS B OTKPbITOW NeYaT N MHTEPHET-UCTOYHUKAX

W
MOHUTOPWHT 1,2 ... n, n+1

BbIBOP [Mpouenypa Bbibopa NepcnekTVBHbIX HanpaBneHnin B COOTBETCTBMMN C YCIOBUSMU KCNyaTaumMm CTaHUMm 1 obLwmmm
KOV Lienecoobpa3HOCTM Ha OCHOBE aHann3a MMetoLLencst

TpeboBaHMsIMM 3KOMOrnyeckom 6e30nacHoOCT® 1 SKOHOMUY
- o
KOHTaKT 1 NeperoBopbl C MPOM3BOAUTENEM CPeACTBA U COBCTBEHHUKOM pa3paBoTKi O BOAMOXHOCTM ee npeJocTaBneHust Ar®
anpobatiuu =

3 Cepus TecTtoB 1 Ja6opaTopHble (M CTEHOOBbIE) UCTbITAHWNA BO3AENCTBUS CPEACTBA HA OCHOBHBIE KOMMOHEHTbLI COOBLLECTB
TEXHMYECKOro obpacTaHus ¢ nocrnenyLwen CpaBHUTENBHON OLEHKON 3dEKTMBHOCTN™* pe3ynbTaToB + OLeHKa BO30eNCTBUS
]
[

CpeACTBa HamaccoBbIe BUObI-TMOPOBVOHTOB BOAOEMOB-OXNaguTenem

4 rPAOUP @ CUCTEMbI OXINNAXXOEHUA 1 U 2
HU
TECTbI (1) OueHka akonorm4eckoro pucka @
OT NOCNEACTBUIA NPUMEHEHVSI B @
Cepus TeCTOB 2 CpasHuTensHas TECTbI 2(2) CpasnutensHas oueHka )
oueHka 3hPEeKTUBHOCTY B YCIOBMSAX /@\ 9h(PEKTUBHOCTY B YCMOBUSIX
OMOMMYECKOro LiMKNa TEXHOMNOIMYECKOro Lukna ==
NMPUHATUE PELLEHUA \_/
S 3KC$PTVI3A*** <
6 PaspaboTka onTUMasibHbIX TEXHOMOMMYECKUX PeLeHin Anst MPUMEHEHNs M UHCTPYKLMIA ANs NepcoHana, NoaroToska
[OKyMEHTaLMM MO TEXHOMOTMYECKUM PELIEHUAM, UHCTPYKLIMAM, METOAM KOHTPOSSA CPeacTBa (K-Lms 1 Npoy.) B
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