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I Introduction

1.1 Cooperation[$t.[Petersburgland[The[Netherlands

Formorelthan[10years, [the[City [0of[St.[Petersburgand [the[Ministry fof[Transport, Public
Worksland 'WaterManagement [6f(the Netherlands havehad[a[strong¢ooperation[onWater
ManagementandTransport.[One component[thisCis[tegular(meetings[bythe T Standing
Committee’Con[cooperation, [in Wwhich 'both parties[participate. [During[thelast[Standing
Committee Meeting [0f[September 2003, [itwasagreed [that[the future[co [Operation [Between
theCity[Administration0fTSt. [Petersburgland [the Ministry [éf[Transport, PublicTWorks [and
WaterManagement0fithe Wetherlands Will focusonlthefollowingissues:

a) Exchangeloflexperienceand imethods for[flood [prediction as albasis for early
warning[and [futureoperational fmanagement[0fthe [storm[surgebarrier.[In[this
respect,aljoint[seminar Cwill Tbe Corganized Cwithexperts[inthefield ofTflood
predictionl@andioperational tiselofethods forgate[operation.

b) Continued[coloperationlonlintegrated Wwater[fesourcesmanagement,alsolincluding
issues[ofl toastal protectionand[coastal[zone[management.[In[this[tespect, both
partiesWwillléxchangelexpertiseand know how[on [@[variety (0fsubjects like:

(1] GISHfloodwarninglandldamage(assessment;
(1 Environmental onitoring;

[TJ Nuisancelalgaeblooms;

[T1 Publiclawareness/and/communication.

c) Participationloflexpertsiandlofficials[oflthe[City[Administrationlin[the[Conference
‘Managing [European(Water Crisis’, which [fookplace(on[6 [and 7 MNovember (2003 [in
Amsterdam.

Thelinternational workshoplorganized(in[StPetersburgonthe(19th(dand (20 th(0fMay 2005
giveslinterpretation[tothe[firstfagreement. [ The National[Institute [for[Coastal‘land[Marine
Management[(RIKZ)[ofTthe[Ministry [of[ Transport, Public[Worksand [Water[Management
together[with "the Committee [ for External CAffairs andMorzaschita[ Departmentunder
constant[support by [the[Consulate General [(preparedajoint[workshopfo éxchangeland[fo
evaluate(the [experience(ofloperational thanagement[ofimportant flood [protectionBarriers. (A
limited (group(df[Russianand international [@xperts were invited o [participateinthisevent. Tt
hasbeen(afruitful [Goldperation Which resulted ih [d[Successful workshop [6fwhich(this report
isCaltesult.[TheCoutcome0f this workshoplincludesanCbverview [bfllessonslearnt and
recommendations [fo [prepare [the future gate[operation of theFlood ProtectionBarrier of
St.[Petersburg. Theresults 0fthe Workshop [are formally ecorded in[aMemorandum, Which
can[be found(in [Chapter2 [6fTthisTeport.

1.2 St.[Petersburg[and[its[history[bf{flooding

Czar[Peter[the[Greatfounded [thelcity [ofTSt. [Petersburgin1703 inlaTow dyingdrea, Where
theldeltalofTtheTiver Nevalmeets[the Wwaters[ofthe[GulfTofTFinland. [And With thesethree
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elements3-Tow ying city, [wiver[deltaland [Gulf(3the[present[problemof[St. [Petersburgis
defined. Highwaterlinthe [Gulfldauses [frequentflooding [ofTtheTow [dreas[ofthe city, While
theriver(outflow [carries theeffluentofthe Populationand ihdustry [oflthe City [0f five Thillion
peopleffo theshallow @asternpartiofthe Gulfiand NevaBay.

Figure(1:(Map 0f(St. Petersburgandthe Tocation(oflthe Barrierin Neva Bay.

Floodingoflthe(city (hasbeenld[concern(sincelits foundation.Between (1703 [and mow, [d[fotal
of300floods [or [water level Tises (with [peaks higher than 160 (¢m(BS' (have been fecorded,
thatlisfabout[1 [per(year. The[mostrecent[oneloccurred (on[9[January2005.[When[the Water
levellreaches160dm BS, streetsland basements(in [the Tow [lying [parts[ofTthe [City [Centre [Start
to[flood,andalflood sl officially[tecorded. Thel five[largest[ floods occurred[in[11824
(4211¢m),[1924[(380[cm),[1777[(321[cm),[1955[(293 [¢m)[and[1975(281[cm[BS).Therelare
indications(thattheflood frequency lislincreasing: [in [the22 [years[since 1980, 51 floodshave
occurred, which(islabout2 [per(year.

Theldamage lincurred By [floods [increases with flood Tevelland [duration (6 flthe high Wwater(and
ismot[testricted [fo (material ' damage[alone. Forléxample,[in[1824over300 peoplelost their
lives[due(tothe [flood.[With thepresent[population,(dflood [0f[300[¢m, which(has(a teturn
period ofl 50 years, [ could[already[ belcatastrophic. It[will [lead[todamagel to[public
infrastructure(such(ds foads, (bridges, [@mbankments, [flooding [oflthe metro [System, [Overflow
oflsewerage [Systems[and[foSeriousflooding 0fbuildings. [This motably[includes buildings [0f
historicland cultural Walue, which TargelyareTocated inthe low ying [City [dentre,[Such(ds [fthe
Hermitageand thany [0ther museums.

1.3 The[$t.[Petersburg[Flood[Protection[Barrier

PlanninglofTthepresentflood [defences(started finthe1960s, [driven by thelserious [flood[of
1955.[Anleéxtensiveldndthorough feasibility 'studyldddressed fechnicallissues,[énvironmental
impacts,économiclaspects[andianymore.Basedonlthelstudies, The[Government[of the

! BSi(Baltic'System)(is(the referenceldatum(foriwaterilevelslin'the Baltic'Sea. 0'¢mBSlroughlycorresponds'tothe
longltermimean|sealevellat/Kronstadt.

2 WLI] [Pelft[Hydraulics
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Soviet[Wnionlin[1979approved [thel¢onstruction '0f aWwesternvariant,[¢onsisting (0fla25.4
kmongFloodProtectionBarrierldcross thelisland [ofKotlin, West0flthe dity [0f Kronstadt,
see[Figure[1.[TheBarrierlis[¢omposed[ofT11[damSections[D11TD11,6 water[exchange
complexesB1TTB6[distributed Calongthe Barrier[to allowfree[passage of Svaterand 2
navigation[passages[S1[and[$2.[Figure[2 [3howsthel¢onceptloftheBarrier, [including the
widthanddepth(dfléachGpening.

Design state 4490 m2

B6: 288 x 2.5 m (720 m2 )
B5 240 x 5 m (1200 m2 ) \

, B-4: 240 x 5 m (1200 m2 )
B-3: 240 x 2.5 m (600 m2) \ e

.

_52110x 7m (770 m? )

s

| N

5-1200 x 16 m
(3200 m?2 )

5120 m2j

B-2: 240 x S m (1200 m2 )

" (20 m?) /?J&V%
B1288 x2.5m (720 m
— ¥

Figure2:[Design(ofTthe(St.[Petersburg Flood Protection Barrier

Construction(started in[1980and by December 1984 Kotlin[was[connected(to themorthern
coast[vialthe[Barrier. [ In[the[autumn[ofl 1987 concerned! titizens appealed[to[ Secretary
General[Gorbachev.[They [ felt[that(the observed[pollution ofl NevalBay[ivas[caused and
aggravated By [theconstruction [0fthe Barrierandthey [protested [dgainst its[completion.As/a
result, [the¢onstruction[was[femporarily [halted. [In[short[$succession, [three[¢ommissions of
SovietléxpertsWwere mominated(folinvestigatethe[énvironmental [State[0f[NevaBayand[the
possibletoleCoflthe[Barrier[in[this.[Thelteports C0fl the[commissions disagreed on[the
influencelofTtheBarrier, Thowever.[In[1990, an[International (Commission[ofléxpertswas
subsequently Cinvited to [study [Cand CevaluatetheClissue. [In[Clits Creport, “thisCCommission
confirmed(thelserious(énvironmental [State[6f[NevaBay, ‘and inade [¢lear(that[the limpact[of
the’completed Barrier on the[énvironmental [State[(Wwould [be minimal. [t Hecommended [that
completionshould “proceed Tlasplanned.InCparallel, Cfmeasures[toimprove wastewater
treatment(should e implemented(as(discharge(dfintreated [Or [Partially freated [SewerageWwas
theMmainl¢ausefor theldeteriorated[énvironmental [State[ofthe[Bay.[Although theseltesults
werel[ generallyCaccepted [duringtheyearsthat[followed, the Gwork tontinuedat onlya
minimal [pace.Duefolthebreak Mip [of[the[Soviet Unionlshortlythereafter, work [between
1987[and2002 Wwas largely limited fo taintenance [6f works dlready [completed.

WLI] [Pelft[Hydraulics 3
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1.4 The[Project[for[the[Completion[éf[the[Barrier

In2002, the European Bank [for Reconstructionand Mevelopment (EBRD)Wasrequested by
theMinistry ofT Finance[bflthe[Russian[Federation toparticipate[in[the funding ofTthe
completionlofTthe [partially[constructed [St[Petersburg[FloodProtection Barrier.[Asla first
step, tThe[EBRD Tequired afour(partfeasibility [Study [0f The [project Forthe[dompletion o He
undertaken:

e Technical(Feasibility [Study(TFS)=financed fromthe Wetherlands’[Trust[Fund;

e Environmental [StudyI(EIA)Zfinanced from/theJapaneseTrust[Fund (UECF);

e CostRecovery(Study ((CRS)=financed [from [fhe Netherlands’[Trust[Fund; [and

e EconomiclAnalysis[(EA)=financed[from(the Taiwanese TrustFund.

Theabovelpaved[the[way[for an[accelerated "completionofthe St Petersburg Flood
ProtectionBarrier [(FPB)[Wialalloan[from[an[international [consortium[ofTbanks,led by
EBRD,CincombinationGwith[federal funding from[the Russiangovernment. The Toan
Agreement[between [the[Government[ofTthe RussianFederationlfandTEBRD[Wwas[signedin
December2002.

AslalfirstCstep, [in[2003 alcontract for[the Detailed [Engineering Wwasawardedtothe
Consortium (Tead by [Halcrow, with[DHV [dnd Norplan(as main foreignsubcontractors,and
Lenhydroprojectthelead [Russian[subcontractor. In[2004, [the ProjectManagement[contract
waslawarded [fo[Geningconsult, [in[¢ombination[Wwith[$ubldonsultant[Royal (Haskoning.[In
2004, firstcontacts were Lawarded Cfor Cconstruction Cworks[on [the Csluices. CIn 12005,
construction[¢ontractsforthefemainingparts[will (likely (berawarded fojoint [ Ventures ‘of
Russianland (foreign[¢ontractors. Thefull[¢ompletion[isscheduled for[theénd [0f[2008 [or
2009.Thislimplies[thatBythen[theainMavigation channelshouldhave been relocated [and
allithe water[passing/complexes(andboth Mavigation/openings(are fully [Operational.

1.5 Operational[Management[6f(the[Barrier

Alllthroughthe[1980(ies[and[1990(ies, [the[ City [of[St.[Petersburg [Wwastesponsiblefor[the
constructionoflthe Barrier. The [fequirement(ofld[Sovereign[Guarantee for[theLLoan[directly
from[the([lFederal [[Government resulted [lin[Jal[itransfer[lofl the[Iresponsibilities for[Ithe
construction/to the(Federal [Government/in[2003.The(Federal (Government(has/éntrusted (the
responsibilities[for[the[ ¢constructionand[(preparation[for) operational (management[oflthe
FPBI(tolthe[ Federal [ State[ Enterprise‘Northwest[ Management[ ofl Gosstroy[ bfl Russial+
Management[oflthe[Complex [ofProtective [Constructions[St. Petersburg from Flooding”, [or
forshort:[the[Barrier[Authority [((Government Decree [ N15211[0f[20[October[2003).[The
Barrier[Authority[(BA)[islaccountable(fo[theFederal [authorities. Both [from[their[past, and
through presenttesponsibilities, manyorganisations[in[St.[Petersburghavelexpertise and
duties[whichare directly[televant[for operational Cmanagement, [ such[asenvironmental
monitoringand [forecasting. [The Government 0f'St. [Petersburg Being [the ain beneficiary [0f
the 'barrier, further[discussionsare[presently 'taking[place about[the[$pecifictole[oflthe
Government[0f'StPetersburg in the future Mperational Management.

During(themextfew years 200512008, Key fechnical l@spects meed fo [be Tealised. [Equally, Tthe

existing monitoring land flood forecasting[System meeds o be Mipgraded o [énsure fimely [and
tailored Jhigh[Jquality Jinformation ConJexpected [floodTheights, JtimingJand Cduration.

4 WLI] [Pelft[Hydraulics
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Operational [proceduresmeed fo beproposed, [discussed [andlagreed [in [order([thatthe Barrier
Authority [and[the[City[Administration[Can[operate With the full[Gonsent6f the stakeholders.

1.6 Balancing[$takeholders[interests/and[$ustainability

Besides(theSt.[Petersburglport, the main(stakeholders(aretheCity [Administration, fisheries,
recreation, [drinking Cwater[supply "and “Wwater [purification [organisations "{ Vodokanal), [the
emergency [Services (MChS), linstitutions[0f[world [¢ultural heritage, [@nd[the [population(as’a
whole. (dmplicitly CorCexplicitly,Call Cstakeholder Cinterests theed to[beproperlytaken[into
accountlin(theldecisionprocedures degarding [the Barriermanagement/[gateMmanoeuvring.
Thediscussionson[this[should[ktartearly, asCdevelopment “of Cworkable “arrangements
requires [@highTevel 6ficonsensus betweenthelstakeholders, Whichfakesfime.

1.7 Objectives[of[the[International[Workshop

Theproposedinternational Wworkshopfaimsfoléxchange[commonpractice onlcriterialand
methods(foroperational anagement[offlood Protectionbarriersandfo identify fthe Meed for
future Modificationsin View [0fléxpected [dlimatological [dhanges[(rainfall, [Stormévents)and
seallevel rise

ForSt.Petersburgfin particular:

e tolcreatelawareness(and consensus@mongst(thestakeholders(on(themeed [folthoroughly
preparefor[Operational anagement(in(the mext few [years [(in[parallel [fo [the [completion
oflthe(donstruction itself);

e tolc¢reate[awareness/and/consensus/amongst/thestakeholderslonthelissueslinvolvedin
OperationManagement, such/as:

— criteriafor(closure
— responsibilities0fvariousstakeholders [and related legal iksues
— necessityldflanlaccurateflood Wwarning[and/forecastsystem;

e toldraftfa[WorkshopProtocol[orMemorandum With[¢onclusionsfand fecommendations,

focusing[on(threeldspects:

1. generallconclusions(on(Operational thanagement(ofiflood [protection barriers;

2. specificlactionsmeeded to[preparetheloperational management(0flthe [St. [Petersburg
FloodProtection Barrier;

3. tolspecifyltheneedlandissuesfor futurelinternational [dooperation

Tostructurethe 'Workshop, and loptimisethe[potential ise [ofTinternational [éxperience, the
followingthemeSessionsWerecreated:

o Introductions;theBarrier[Project

e Experienceswith[dperationoflexisting barriers in Europe

e Variouslstakeholderfissues

e Flood(forecasting, [predictionmethods, heasurements, honitoring

o [Legallissues,floodwarningrequirementsfor[St. Petersburg

¢ Conclusionsland recommendations

Forleach$ession, keyRussianandlinternational fexperts Ivereasked [foldiscussthefopic
basedlon(theirl@xpertise,landtheirfideasonhow[they Wiewed thelsituationfor[St. Petersburg
Barrier, [See[Chapter 3 for(details.

WLI] [Pelft[Hydraulics 5
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1.8 Participation[and[audience

InCorderto[meet[the workshop Caims, "the Corganiserslinvited Cfirstly (the Cvarious[key
stakeholders[in[the[St.Petersburglarea, WhichThavelanlinterest[inthefutureBarrier, [¢ither
fromManagement, [€conomic [activities,[énvironmental Protection, lits[Gonstruction [or [further
angles.Alsecond[grouploflparticipants was [formed (by [foreign[specialists (bringing[intheir
handslon[] experience[] with[] flood[” protection] management[] and[J operational[ barrier
management, [fo[Sharetheir[specific(televantéxpertise. [Althird [group [was formed[by[the
representatives [oflinternational financing organisations$uchasthe(EBRD,EIBandNIB.
Various[presentationsfaddressed the [fopicsbasedonlexisting[eéxperience,[in order folguide
the discussionlon[possiblewaysforward for(the[St. Petersburg/case. The presentationsand
the Tdiscussions [are Jsummarised (in Cthis Creport, OwhichCwas Cdisseminated Jamong[Cthe
participants(dfterthe Workshop.

PressCcoverage was pursued. The press trelease for the workshop (Appendix[A)was
publishedlintheInformational (Bulletin[0fTthe [Administration [6f St.[Petersburg, [and [there
werelannouncements in[otherinformational [Sources. Several journalists [for[TV, Tadioland
writteniedialparticipated[andlinterviewed[organisers and[participants, Which[tesulted[in
several@rticlesland Broadcasts(onradioland TV.

Thelparticipants(includerepresentativesof the following [parties:
1.[Russian participants:
e City/Administration;
e Oblastladministration;
e Barrier/Authority
e Relevant[localCauthorities[(SealAdministrationofPort, [ Civil[ProtectionCAgency,
Municipalities, Northwest Department0fithe [Hydrometeorological Service);
e ProjectTmplementationUnit;
e Engineeringorganisations[/[projectidesigners;
e Scientificldrganisations.

2.[Foreign[participants:
e Netherlands[Consulate (General;
e BarrierfManagersand[Specialists[3-[Speakers from[TheNetherlands, [Italy, [Sweden
and UK.
e Representatives[Jofl/Dutch[1Ministry lofl ] Transport, [ /Public[ 1Works[land [ Water
Management;
¢ International [(Consultants/involved (in[theproject.

3.[Financialorganisations:

e EBRD;
e EIB;
e NIB.

InfAppendix B, aldomplete Tist[oflthe [participantswho dttended the Workshoplis[given.

6 WLI] [Pelft[Hydraulics
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1.9 Organisation[6f{the[Workshop

TheWorkshop Wwasorganised Within [the framework [0fltheSo¢alled Standing[Committee0n
cooperation between(the[City [Administration 0fT3t. Petersburglandthe Netherlands Ministry
of Transport, [IPublic['Works [land [TWater IManagement. [IThe[members “of"the Standing
Committee were[the (main Corganisers: the[ National [Institute “for JCoastal “andMarine
Management[(RIKZ)6fTthe Ministry [0f Transport, Public[Works[and [Water Managementon
the[Netherlands[side[and'the[ Morzaschita Departmentandthe [ Committee [ for[ Foreign
RelationsofTthe[Government[0f[3t. PetersburgonltheRussian[Side. TheConsulate General
oflThe MNetherlands(in[St.[Petersburg @ffectively facilitated the[drganisation.

Thelinternationallscientificland fechnical preparation Was(eéntrusted fo (W L[IDelftHydraulics
andHYV, whichlhavespecialistigxpertiseonkey fopicsofithe Workshopland haveBeen [/lare
activelyinvolved inprojects [forthe Completion [6fthe St. Petersburg Barrier.

ThellocationCofTthe Wworkshop was[the (House "oflArchitects, alvell knownpalacelin the
centre0f[St. Petersburg.

The[drganising[¢ommittee

Onlthe Netherlands/side:

e Ms.BiancalPeters[andMr.[Hans[vanPagee (Ministry [of Transport, Public[Worksand
Water Management, Rijkswaterstaat)

e Dr.[Herman(Gerritsenland Ms. Nicki[Villars[((WLI[|IDelft Hydraulics)

e  Mr. Marius[Sokolewicz/and Ms. Nicole Kragtwijk (DHV)

Onlthe Russian|side:

e Mr.[AlexanderN.[SavinlandMrs.[RosaR.Mikhailenko{IMorzaschitaDepartment(ofithe
Government[0f(St.[Petersburg)

e  Mrs.[AnnalA.[Sakharova,[(Committee[for Foreign[Relations; oflthe [Government[o6fTSt.
Petersburg)
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2 [Memorandum[éf{the[Workshop

OnelofTthelaimsloflthe Workshop[Was[fo document the main tesults[ofthe Wworkshopinla
Memorandum with [Gonclusionsfand fecommendations, Tocusing[on fhree [@spects:
1. Generalldonclusions(onGperational hanagement[offlood [protectionBarriers;
2. Specificlactionsmeeded [fo preparethedperational hanagement [6fthe[St. Petersburg
Flood[ProtectionBarrier;
3. Needlandfissues [forfuturelinternational[Gooperation.

Atlthelénd[dflthe Workshop, thepresent Memorandumwith [the ostimportantfindingsWwas
prepared.[TheTMemorandum[wvas[$igned by [Mr.[A.I.[Wakhmistrov, Vice[Governor ofSt.
Petersburgand Mr.[E.W.V.M. Hoeks, [Consul[General [0fthe Netherlandsin[StPetersburgfo
confirmthe[commitmentofTboththe[Netherlands[andthe City Cof[St.Petersburgto the
conclusions [presented therein. The full Memorandumis[in the iext[Pages.



July[T2005 73979 Operational[Management[$f[the[3t.[Petersburg

Flood[Protection[Barrier

Report[dn[the[Int’I[Workshop[1 9[20[MMay[2005

«AGREED» «CONFIRMED»
Consul General of the Kingdom Vice-Governor of Saint-Petersburg
of The Neth’erlands i etersburg

<

M- Hoeks \_,/ A.l.Vakhmistrov
r

« _» 2005

Memorandum
on the Summary Results of the International Workshop
"Operational Management of the Flood Protection Barrier of
Saint-Petersburg and Development of Flood Warning System"

20 May 2005 Saint-Petersburg

Within the framework cf cooperation between the City of Saint-Petersburg and
the Ministry of Transport, Public Works and Water Management of The Netherlands a
joint international workshop on the future operational management of the Flood
Protection Barrier (FPB) of Saint-Petersburg was held on 20 May 2005. Vice-
Governor of Saint-Petersburg A.I.Vakhmistrov, Consul General of the Kingdom of
The Netherlands in Saint-Petersburg E.W.V.W. Hoeks, experts, well-known
specialists from The Netherlands. the United Kingdom, Italy, Sweden and Russia
participated in the workshop.

The main purpose of the workshop was sharing experience with the Russian
specialists on operational management of the similar flood protection barriers in
European countries, establishing creative and business contacts for setting up a
modern and reliable system of the operational management of the Flood Protection
Barrier of Saint-Petersburg as an important link to optimally realize "The Programme
of Measures on the Development of the Integrated Water Management of Saint-
Petersburg for the period of 2005-2009". adopted by Decree of the Government of
Saint-Petersburg dated 25.05.2005 Ne804.
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Agreed/[summary of(results

Withintheframework [ofTthe[€ooperationbetween the City [of Saint[Petersburglandlthe
MinistryCof[ Transport, [PublicCWorksand"Water[Management[0f the Netherlandsajjoint
international workshoplonthe [futureldperational nanagementloflthe St Petersburg Flood
ProtectionIBarrier "has[Jbeen lorganised. 1Based[on CpresentationsJand Jdiscussions,Cthe
participants haveQutlined The following summary[6fresults:

1. Generallconclusions onloperational management/of Flood Protection Barriers

1.100

1.2010

1.3

1.4

1.5

1.601

1.7(1)

1.8

1.901)

1.100]

Thefloodprotection Barriers[(FPB): theThames Barrier, the [Eastern [ScheldtBarrier,
the[Maeslant[Barrier hear[Rotterdam, [ the [barrier[near[Venice [and[the Barrier of
St. [Petersburg(as(presented(in [this[(Workshop, [are liniquein[the World.
Thelbpening[and[closureltriterial for operational “management[ of[ FPBs[ask[for
dedicated[procedures( that[are[tunedto[eachuiiquellocalltonditions, including
characteristicsLof[Wwater[System[and[tegional [characteristics[as[presenceloflalport
entrance, €conomicalactivities,@écological [and [énvironmental [Conditions.
Despitelthedifferences/inbarrier[onstructions@nd Tocal [Gonditions, theOperation[df
theconsidered FPBs(dealsWith[dommonlissueslike:

flood[warning[systems

storm(surge

seallevel rise

climatechange[(increased rainfall, heavier(storms)

environmental [protection

interference With(davigation/shipping.
TheformulationlofT¢losure((and[opening)(¢riterialand (procedures(is(alprocess that
takes[ time[ (years),[ as[ besides[ thel scientific challengeslike[an[ accurate flood
predictionmodel, [alsothe stakeholdersand (politicians[involvedshould[agree [upon
the proceduresland/@dministrativelaspects.

Operation[of FPBsmeed[strict[¢losure{and [opening)[¢riterialand [procedures and
clear(Tesponsibilities heed [fo[beformulated [{plus[motivation).[Allthis[Should[be
legalizedinlorderfo Preventidiscussions(during/émergency [Situations.
Theselstrict[¢losure [{and [opening) (procedures [¢anbeleither(manual,[Automaticlor
both.[Which[bnetochoose depends onthelocalsituation andlrelatedfailure
analyses.

Anlinldepthfailureanalysisis heeded toanticipatefailuresthatCimaybccurin
emergency Situations(and o identify Weak [Minks.
Theldecisionteamtoldecidelorcontrolclosure(andopening)shouldbelableto
operate [Within[andlaccordingfo [the [prescribedlegislation[withoutlinterference by
politicians[oristakeholders.

Accurateflood CpredictionsCarenecessary [ toJavoidfalse closures “(economical
damage)lorlavoidfailureslin¢losures(failing [protection) because holactionwas
taken.Thisfis[eéssential for[confidence(ofthepubliclandstakeholders.
Thelaccuracyloffloodpredictionhighlydependsionthelaccuracy[oftheteorological
forecasting. [Further odel improvement, walidationand[the tise[0fdatalassimilation
canlimprove(shortferm forecasting.

HEHEBHEBH
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1.1100 Regular(fraininglofToperationfeam, festing ofmaterials, andpresence dfTback up
(i.e.[backMipteam,backpelectricity)is[hecessary[to minimize[the chance of
failure.

2. Recommendations(and (actions(needed to prepare(the(operational management
ofthe St[Petersburg Flood Protection Barrier

2.1 Complexity. [Given[the[various[gatesections (6 forwater exchangeand[2for
shipping), (the[StPetersburgBarrier s thelfnost[complex[system[considered[in[this
workshop.

2.211 Preparationfime. Theloperation[oflthe [St[Petersburgbarrier(ismot[straightforward
and [MequiresaWwell Toundedpreparationfhatmeeds To e documentedldarefullyland
legally Capproved. CInCview Cofthe Cexperience from[otherbarriers Cin[[Europea
preparationperiod [ofTatleast 33 [yearslisheeded [{althoughlit[smoted that’Some
preparationshavedlready [Started).

2.3 Decision[forlelosure.[Aldecisionneedsto be confirmedon manual for automatic
closure,[drfacombination6fboth (taking into @ccount(the [domplexity [0fthe Barrier).

2.4111 Theldperational processland(the/designlandbuilding [process(arelinked.

(] Thereforelthelsequenceloflc¢losureloflthe different[barrier(Sectionsmeeds o be
confirmed.[Theseldecisions haveénormous[consequences(for[closing ¢riteria
and[proceduresand[possiblylalso[for[thel energy[supplyandldesignloflthe
barrier.

(M1 [MGivenlthelfactthat[translation[Wwavesmayloccur, [it[may[be [better mot[fol¢lose
alllgates(atlonce[butlin[phases.

[T [MThelabovelpointshavelbeenlandareBeingconsidered by theldesigner.

(11 [MItfs[important[that[the organization[that[Wwill [betesponsible for[thel (future)
maintenanceland/operation has/alrblelinthe Building[phase ofithe barrier.

2.5[T1 Opening[ ofl the[ barrier. [ Opening[ criterial and[its[ procedures are[ of! the[same
importancelas[the ¢losurel¢riteria’andalsomeed $pecial [attention[due(fo the Neva
discharge. Thel(risk [thatSt[Petersburg(dould beflooded [duefo [Wiver(discharge[When
thebarrier Cwill Cbeclosed[for[allongerperiod, heeds to beconsideredinl[the
operational [procedures.

2.6[1] Failurelanalysis.

M [ATfailurelanalysis[(unwantedl[or[failing[opening/closures) should bemade(to
identify Weak [links(and b @daptprocedures forimprovement.

M [Alserieslofltestl¢losureslis hecessary[tolearn aboutWweak [ points andlavoid
failures.

2.7 Floodprediction.[Asthelsituationin[St[Petersburgis Very[domplex, dnlaccurateland
reliable flood [prediction thodelfis[@ssential.

M [Continueltheimprovementandvalidation “ofwater[level “predictionusing
mathematical Jmodelling[” connected Tto Imeteorological Jforecasting[Tusing
HIRLAM data.

M [Moreldetailedinformation /fhonitoringis meeded fo improvethelquality [dfTthe
predictionCofTthe[Wwater[level,[Whichlisheededfor[anfoptimumI¢losureand
openingprocessofithe Barrier.

M [Modelling(oflcurrentsand WaterTevels(indnd l@round [T [and[C2 isMecessary
tolprovideihformation [formavigation.
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2.8

2.9

2.100]

Integrated[WaterManagement. The FPBlisan[important[part[of Integrated " Water
Management[of St Petersburg. Toimprovethelecological SituationlinMNevaBay [and
theEastern (part[ofthe GulflofFinland, [it[s mecessary [folinvestigate[and create [the
capability[offanoeuvringthe Water[gates [0f [the [FPBlin[case of Tlamongstothers(T
toxicalgalblooms/orlaccidental [Gil Spills.

Cooperation.[Good[tooperationbetween [authorities CandCinstitutes [is essential [to
obtain[the common [@im: Protecting the[CTity [3{f[StPetersburg from flooding.

Whenlthe Barrier[is[completed fit[can become [@ fourist[attraction@and [éxportproduct.
Together Wwith[exhibition facilities [for Visitors [this[can be used o [promote [visits [fo
the Citylandfts/énvironments.

Additionally, ThePort/Authorityadvises:

M [tolconsider[thepossibility ofT completionofT C2before CI1 Cforsmooth
transitionof mavigation

M0 [tolprovidethe Barrier$tafflwiththe operational Finformationonhavigation
towardsand from[St. Petersburg.

3.[JNeedsandlissues for futurelinternational cooperation

3.1

3.2

3.3

Sharingeéxperiencesand knowledge[onoperational hanagement(of(Flood [Protection

Barriers[ during[ this[workshop has[been[ ¢considered [ very fruitful.[Continuation[ 6f

sharing[Jexperiences[Jand[Tknowledge[ by [Isetting lup[lan[Jinternational "Inetwork

(includingecological aspects)is[being[ tonsidered [ Vvaluable by managers ofl the

present(barriers Thames, EasternScheldt,[Rotterdam([(Maeslant), [and [future [barriers

of Veniceland[$t[Petersburg.[This[metwork[¢an inify managers[oflthellarge Flood

Protection[ Barriers'in[the[Wworld[and[arrange[ ineetings  on commonl[issues onl a

regularbasis((oncelevery1.5[years).

Algood[opportunity [tolorganize d follow ip WorkshopcouldBelinked [fo the TAHR

congress[in[July2007[in[Venice Which[Wwill have[afocus[on[FloodProtectionland

Storm[SurgeBarriers.

Issues oflinterested for[futurel¢ooperationand [éxchange[ofldatalandlinformation,

include:

Cuselofimeteorological[datal(real fime theasurements(and forecasting, HIRLAM
data)

Cuselofiwater Tevel(datal(real [fimeheasurements/and [prediction methods)

Cimethodology [for(failure [@nalysis for(closure land [Opening [(weak links)

[tesponse(to/dlimate changeland [SeaTevel rise

CuselofTbarrier for [environmental protectionanddescueloperations(accidental
oillspills, Muisancealgal blooms, @tc.).

H
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July[2005

3 Workshop[programme

Day T, Thursday, 19 May 2005

9:30210:00 Arrival0fTparticipants;coffee
Session(] Introductions; the Barrier Project
10:00=210:1001| Savin, AlexanderNikolaevich,co[¢hairman, Welcome

Morzaschita, [St.[Petersburg(Government
Vakhmistrov[AlexanderIvanovich,

VicelGovernor(ofiSt. Petersburg
Alpat’evVladimir[Ravlovich,
Head[MDepartmentforEconomicland [Capital Investment
Rosstroy

Officialldpening ofithe[Workshop

Welcome(on behalflofRosstroy

10:10=10:2000

Mr. [EdHoeks,
Consul [General (6f The Netherlands

Russian=Dutchcooperation(of
water [problems

10:20=210:3001| Mr.HansvanPagee,co[¢hairman; Aims[and(challenges6f'this
Rijkswaterstaat, The Netherlands workshop
10:30=210:5001| Mr.[SergeilN.[Kuraev, Chief(Engineeroflthe[Design | GeneralIntroduction tothe Barrier
and[construction of’the FPB;LLenHydroproject designland[timelschedulelof
completion
10:50=211:00 Questions/and[discussion

11:00=01:30

Coffeebreak

Session2 Experienceswithoperationof(éxistingbarriers(in Europe

Chairman Mr.[AlexanderN.[Savin

11:30211:55001| Mr.KrijnID.Samanland Mr. Hans Jager, Operational Management(0fithe
Rijkswaterstaat, Middelburg, The Netherlands Eastern(ScheldtBarrier

11:552012:2001| Mr.ReneBol, Operational Management(0fithe
Rijkswaterstaat, Rotterdam, The Netherlands Rotterdam Barriers

12:20=2[12:4501| Mr.[Andrew(J. Batchelor, Operational Management(0fithe
UK Environment/Agency, London ThamesBarrier

12:45213:1000| Mr.[Yuil Eprim, Preparations [for Operational

Technital(S.p.A.,Milano, Ttaly

Management 0fithe VeniceBarrier

13:10=013:350

Victor(A. Iyukshin,

Responsibilitiesand criteria for

Barrier[Authority closure(ds(defined by stakeholders
and their(roles
13:3524:00] | Generalldiscussion
14:00=215:00) Lunch

Session[3

Various/stakeholder(issues

Chairman:

Mr.[Hans van/Pagee

15:00=415:2500

Dr.[VeronikaMikhailovna(Tarbaeva
RussianNatureProtection Control (RosPrirodNadzor)

Environmentalprotectionlissuesand
BarrierOperation

15:25515:5000

Mr.[Alexander Nikolaevich[Glebov
St.[Petersburg Port[Authority

Navigation(issuesland Barrier
Operation
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Session4 Floodforecasting; [prediction methods, measurements, monitoring
Chairman: Mr. Alexander(N.[Savin
15:50=216:1501| Mr.Herman[Gerritsen, Floodforecasting/for[dperational
DelftHydraulics, The Netherlands management(in(The Netherlands
16:15216:4010] MrHansDahlin, Meteorologicalland waterlevel
SMHI, [Sweden forecasting(in[Sweden
16:40=17:051| Mrs.RosalR.Mikhailenko, International [dooperationland
MorzaschitaDepartment information provision for Integrated
Water[Management 0f(St.Petersburg
17:05=07:207)| Anatoliy Ivanovich(Grabovskiy, Presentflood forecastinglandwater
LudmilaMikhailovnaMren', level thonitoring(in[SPB
AlexanderMikhailovichKolesov{al NWHMS)
Yurii DimitrevichMalashin (LCHMS)

Day[2,Friday, 20May 2005

(MorzaschitaDepartment),
Suleyman! Mohammed[] Wahidullah! Mostamandy
(NWHMS)

9:30=2[10:00 Arrivallofiparticipants;coffee

Session (S Legallissues;Flood (warningrequirements for (St. Petersburg

09:3029:45 Colchairmen(AlexanderN.[Savinand HansVanPageel]| Introduction,ConclusionsDay 1
9:45210:15 Konstantin[Alexeevich Klevannii, Automated flood[forecastingsystem

in[St. Petersburg

10:15=00:450

Mr.[Vladimir(Alexandrovich(Tira,
MChS Departmentfor[Emergency [Situations

Presentlegal @rrangementson flood
responselin [SPB

10:45=211:15001| Mr.[HansJagerland Mr.Rene(Bol, Criteria[for(closureland institutional
Rijkswaterstaat, The Netherlands and(legal larrangements[in INL
11:15=201:4501 | Mr.Marius[Sokolewicz, DHV and Requirements for flood forecasting
Mr.[AlexanderNikolaevichMel nikov, for(the[SPB Barrier
Lenhydroproject
11:45212:1507 | Mr.Bertlte(Slaa, Keylissueslinldperational
Royal Haskoning, The Netherlands management from[thebuilders’[@nd
/lor[Builder’sperspective
12:15=202:30 Discussions

12:30=13:001L

Coffeelbreak

Consul[General (0f The Netherlands

Session 6 Conclusionsand Recommendations

13:00=13:4501 | Mr.Hansvan(Pagee, Presentation/and/discussion ofldraft
Rijkswaterstaat, The Netherlands memorandumwithmainresults

13:45=014:000 | Mr.[EdHoeks, Reactionltothe findings/and the

workshop [results

14:00=04:1000

Mr.[Alexander(N.[Savin,
Morzaschita

Formaliclosureof'Workshop
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4 Highlights[6f{the[presentations(and
discussion

This chapterpresentsthe[summaries andChighlightsCoflthe Svorkshoppresentationsand
discussions, [organised by(session. Each(sessioncoveredalspecificfopicoftelevance forlthe
operational management[ofthe FloodProtection Barrier. Inthedigital wersionofTthisTeport
on[CDROMTalllabstractslarelalso available[(as[individual (pdfTTiles)Vialhyperlinks[{see
Appendix[CT).

4.1 Session[]:[Introductions; the[Barrier[Project

4.1.1 Welcome
A.N.Savin (Head ldf Morzaschita;do[¢hairman ofthe Workshop)

Mr.[Savin[wishesall “participants [in[the[ seminar[f‘Operational ClManagement ofl the[ St
Petersburg Flood[Protection Barrier”"alwarm[welcome.[ Hel[is[glad[to[greet[so imany
participants. (Helstressesthattheseminar[isnot[alscientific[but[apractical[one,[aimed[to
exchangel@xperience between e@xpertsfrom [Russia, The Wetherlands, [(Great Britain, Ttaly [and
Sweden.

4.1.2 Officiall[dpening[éf{the[Workshop

A.L.Vakhmistrov((Vice[Governor for Construction, St. Petersburg Government)

Mr.[ Wakhmistrov[thanks[thelexperts from The[Netherlands for[their(efforts[madelin the
preparation[ oflthe seminar. Helis[convinced[ that[the seminar[will[ give[ benefitsto all
participants.(As(iswell (known, St Petersburg has/(suffered fromfloods thany timesduringits
history. [Lately, (the mumber [0f(floods has(increased.That’s[why[the[President has(given[the
order(on(thehighestlevel to [completeofithe[Flood Protection Barrier(inSt.[Petersburg.This
general [constructionhas[tobecompleted by 2008 and[that[is a tealistic[timelschedule.
However, [theldonstructionlas(suchlis mot[sufficientfoSolvelall[questions/and problems, the
Barriermeeds o e properly [dperatedlaswell. Mr.[Vakhmistrov [éxpresses [the hope that[the
foreignlcolleaguesWilllhelptheir[$t.[Petersburglcolleagues(fo éreate efficient[solutions for
this. [$t.[Petersburg (has [started [fo Mise modern [¢omputer[programmes [Which[allow [éfficient
management [ of theFPB.That’sCwhy[itCis[necessary for[St.[Petersburgto[studythe
experiencel0flthe Netherlands@nd dther [foreign [countries, Which [Successfully usecomputer
programmes[toSupporttheirfdecisions.[Onelof the[Tirstlsteps was the[developmentofla
computer[model fortalculating Gwater[level[variation[in the[Baltic[Sea. This, and[the
developmentofaliGeographical [Information CSystem Cfor[Flood Damageproved [very
important’duringtheGoint activities with [EBRD. This[thodel@ssessesthe potential[damage
whichmaydccurat/differentflood heights.

Finally, Jon[JtheObehalfTJof[1Mrs.[JV.I.Matveenko, JGovernor [ofJSaint[Petersburg, [TMr.
Vakhmistrov [thanks @lllthe [participants for[coming [@and Wishesthem@successful workshop.
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4.1.3 Welcome[6f[behalf[6f[Rosstroy

V.P.Alpat’evi(Head, Department(of(Economicsand Capital Investments 0f[Rosstroy)

ThisJseminar(lis Jorganized [Iby[the IMinistry Cofl"Transport, TPublic’'Works Cand TWater
ManagementJof The "INetherlands[Jand [the ['Departmentfor JFlood[Protection1Barrier
Construction[*Morzaschita” “of(the [(Government dfT St.[Petersburg. [1t[is devoted[to the
considerationofTmoderntechniquesloflwater(management[andinternational léxchange[of
experience. The[Main[functionsoflthe Flood [ProtectionBarrier (FPB)are[(A)fo provide
protection[0f[St.[Petersburgdgainstfloods; (B)fo provide [the(dlosing [partForthe Fingtoad
around[St. [Petersburg; and[(C) o Provide[safe mavigation.

On[December(22,12002the[Loan[Agreement(was(signed for[aloan[of[US$245mInfrom
EBRD,NIB,[EIBforthe[¢ompletion ofTthe Barrier. [Inladdition folthis[loan, ¢onsiderable
funding [fromthe [Federal (budgetlistequired. The[St. [Petersburg[Investment Fund [(FISP)
coordinates(thestate [Commissions [and(the Tealisation[dfthe Wworks.

Mr.[Alpat’evmentionstheimportance oflcomputer Mmodelling[ofTfloods. [Aldomputerbased
flood Warning/[system(should be [fully [prepared [and implemented. [St. Petersburg relies Onthe
experiencelofTits[foreigncolleagues [fo guide themin(this. It[shouldbe mentionedthat the
systemIshould mot/belafrozen[design. [IthasfobBe Ripgradedand improved [continuously. it
islalso Weryimportant[to [frain [the[personnel infits [proper Aise [fo[obtain [€fficient performance.
Oncelagain[ Mr.[Alpat’evwould[like[to[Wwelcomel all[participants to[the seminar.[Helis
convinced [thatlall [presentations Wwill (be[veryinterestingland iseful.

4.1.4 Russian[Dutch[¢ooperation[én[Wwater|[problems

E.W.V.M. Hoeks|(Consul General of The Netherlands)

Mr.[Hoeks![ stresses[ that[ this[ conferencelis[ very [ important[ for[ both[ Russia‘and[ The
Netherlands. The[Netherlandsislallow(lying¢ountry [with[a[long history of(fight[against
water. Its (low [level [relativeto [the[sealis [@ven éxpressed inits mame: ["Nether”lands, [or ['The
Low[ICountries”.[ The Dutch[ have[allong[ experiencel in[ water[ management[ and[ land
reclamation.[But[onel$should (hot[forget[that[the[Wwater[can[belan[énemy. That’s[Why[the
Netherlands(haslalwayslinvestedmuchin(alstrongprotection againstthe Wwater.[ The Dutch
pay[¢onsiderablelattention [folthe North[Sealbecausel[they want[fo[guaranteesafetylin[the
Netherlands. The(same [is [fruefor [St.[Petersburg. Mr. [Hoeksis [therefore[very [pleased that(so
many [Specialists(have[¢ome[fogether herefo [exchangetheir(éxperience on theirlcommon
theme Oflinterest/and e fhereforeéxpects the Wworkshopfo belsuccessful.

4.1.5 Aims[and[¢hallenges[éf[this[Workshop

Hans(vanPagee/(Rijkswaterstaat;(do[chairman ofthe workshop)

Mr.[Van[Pageelintroducesthe aimsandobjectives Coflthe (workshop.Hestressesthat
preparation[for[operational anagement(is motjust[afechnical Fssue, (butthatlinstitutional
arrangements [between(sStakeholders(andlgood degallémbedding [0fTthe thanagement drelalso
veryCimportant. [For[that, consensusneedsto[bebuiltCbetweenthe [interested “parties,
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supported by [confidencelin(theoperational fools. TheTatter [fequires thoroughlanalysisand

training. [Thedonclusions(dfTthe Wworkshop Wwill be[summarizedfinto [d hemorandum thatWwill

belpresented o the Vice[Governor(andthe Consul [(General [at[the[énd[0fthe Workshop. The

resultsWill Be'structuredalong 3 tainpoints:

1. Generalldonclusionson[dperational management/6fflood Protection Barriers

2. Recommendations(and/dctions meeded o [prepare for [Operational hanagement[ofthe [St.
Petersburg FloodProtection Barrier

3. Needslandlissues forfuture international dooperation

Mr.[Van[Pageeemphasizes(thatthis[is[aworkshoplandmotal¢onferencelor[alseminar.[He
thereforeCexpects "anlactiveroleoflall participantstoltontribute[tothe Tesults of this
workshop.

4.1.6 Generalfintroduction[to[the[Barrier[design[and[the[time[$chedule[f
its[¢ompletion

Sergey (IN.[Kuraev((Chief [Engineer for theldesign, I.enHydroProject)

Summary|[éf[presentation

- WorkdntheBarrier started [inthe [€arly [1980’s, [and Wwas [Stopped [@round 1987 [duefb
environmental [oncernsandTack [0ffunding;

- Atlthelpresentfime,2/3 [0fthe works[Have beencompleted; thisCorresponds o 50%
ofTthe fotal(dosts;

- Theldesignfrom 1977 hasbeenipdatedto eetpPresent(standards; the main/changes
arelrelated fotheflood/gates(design;

- Byltheldecision6fthe Federal (Government, [only the[dams(and flood[gates will be
completed(atlthis(stage;the(ring foad(is motld[part0fitheproject.

Discussion

Question (HansvanPagee): Theldesign[of’the barrier[dates from(themid[Seventies. Have
new/insightsinl¢limate[¢hange,[including(SeallevelTise,[and mewfechnologies tesulted [in
significantodificationsfihthedesign?

Answer[ Kuraev: [ The[most[ serious[modificationswere[made[during[ considerationof
matters Which [Wwere@imed[at[the[énvironmental[Situation [andassociated [problems[ofTNeva
Bay.[This hasTesulted[in[providing[anleéxtralopening[in(the morthern(section. Thedesignof
the[dam[hasmot[been[¢changed[atlall. [ However,[thelsize of(the[$ector[gates in navigation
opening [C[1 inltheSouthlsectionWwas/changed By decision[oflthe [City [Administration. Inthe
navigation[opening[C[2 [inthe Northern(section, there is[d[flat[gate, (with[d Tock [0pening (of
thelgate. In(total [@lready(2/3 0flthe Works Has beenCompleted.

Question[(Usanov, Boris[Pavlovich): [In[hich[s$tage[6f ¢construction[are[the havigation
openings(C2@nd(C17?

Answer(Savin: This/question(shouldbeladdressed(to people who Coordinatelthis[project.
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AnswerAlpat’ev:[Onlthe Meeting[0f8 [April 2005 by [decision[0fthe[Federal (Government
thelissuelofproposals(on(competition for [FPBconstructionContracts Was approved. Various
elementsWhich'don’tRavelaldirectrelation [fb the [FPBWerelalsoldgreed.

Question (Usanov): Will e have(thelability [fo realisethe ringfoad@round thedity [ds Wwell?
Answer[Kuraev: The[Governmentlismow[¢onsidering[the protectionofTthelcity [against
floods[({without[the[ting [Moad). That’sWhy Weldoncentrate[on this[thain fask[ofTthe Barrier.
Theldecision Tegarding[donstruction 0f’the ring foad Willbe [faken Tater, @fter2011.

Comment[Savin: 'Within the framework[of this Seminar[atters¢oncerning [the[tingtoad
will motbeldiscussed.

4.2 Session[2:[Experiences|with[dperation[6f[éxisting
barriers[in[Europe

4.2.1 Operational[Management[éf{the[Eastern[Scheldt[Barrier

HansJager[(Rijkswaterstaat; Head (of the EasternScheldt Barrier)

Summary[oéf[presentation

- Infthelcaseoflthe [EasterScheldtBarrier, therelis[apotential [onflictbetween [Safety
andénvironmental issues; bothlissueshavebeenladdressed(intheldesignland
operationprocedures.

- TheBarrierlis [Primarily [fb Be mised For [the Purpose [6f flood [protection, ddditional
allowed usefis forlenvironmental protection (oil[Spills), fo fegulatethedischargeof
ice(fields throughtheBarrierland forfloodprotectionfin'daseoflaldike slide inthe
Eastern(Scheldt.

- Inlonelspecial [dccasiontheBarrierhas Beenised fohelp inWater management(for the
adjacent[polders(afterheavy [rainfall.

- Nouselisallowed [fo supporticommercial [dctivities.

- Therehave Been Mo TeallchangesinldesignandOperation [procedures sincelits[official
completion(in1986.

- DesignlofTthe barrier(givessomereserve forthesealevel rise, Butfin the future ore
closuresarefobelexpected.

- Theloperatorfhas(access(fodlargehydrological honitoring Metwork@long the Dutch
coast, heasuring water Ievels; thisihformation(is[Gombined With the theteorological
inputffo ake@forecast.

- Therelare3 feams[6f9 people, forming(aldecision/team; theldecision(focloselisfaken
bylthelteams,supported by [domputersystems.

- Ifliuman [action [fails, thel@utomatic [domputer(systemiwill [close(the Barrier.

- ThePubliclshould beWwelllihformed, ButidiscussionsdnWhetherormot(to [closelin
individual(cases(shouldnotBelallowed (closurelislimposed by the law).
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Discussion

Question (Monosov, MoiseilL.vovich):[How[doyoulfakethelincreaseloflseallevel [duelfo
climatechangelintol@ccountfin your forecasting?

Answer[Jager:[Inthe design[ofTthebarrier, [@[safety argin (0[50 ¢m hasbeenlincluded fo
accountfor[futuresealevel Tise.[Apart[from[that,[the gates ¢loselagainst[anpper[concrete
beam, Which s fairly (high. [So, [in[practice, [évenhigher(seallevel Tise will mot[immediately
lead fo(situationsin Which(the Barrierdanmo Tongergive [protection.

Question (Kolesov, Alexander Mikhailovich): 'Which[$ystem[ofTactiondoyoulusefor
forecastingalStormsurge?

AnswerlJager: Bycomputerfodellingldtmosphericforecast/aremadeWithaforecastfime
window [of(1120 "hours. Thesearerefreshed Cusingnew [linformation, “every /12 Chours.
Additionally, Gwind, Cpressure[and “other[observations “come[lin[systematically “from[the
national(andinternational fnonitoringmetworks. 'Weknow[about[alstorm [Surgelat[least[24
hoursfahead [6flfime. [From[thatoment, Weonitorand [@ssess the situation ore closely.

Question(Klevannii, KonstantinAlexeevich): Ilam interestedintheBarrier(systems(inthe
Eastern[ScheldtCandmear[Rotterdam.Arelthe[decisions on[closingtheseBarrierstaken
separatelylor[together? [Does[¢losing[take[placelautomaticallylorldoes somebody[take[the
decision.[Wholis fesponsible?

Answer(Jager:Theldecision[procedures(dre(differentfor(thesefwo barriers. [Forlthe[Eastern
Scheldt Barrier, [isually[1lam[tesponsible[for[theldecision. In[situations[ofTsevere[storm

threatwelhaveld[team [0f19 [fechnical [people(todssess[the Situation[and [prepare(the[decision.
Thesepeoplelarehighlyéxperienced.

4.2.2 Operational[Management[6f{the[Maeslant[Barrier

RenéBol[(Rijkswaterstaat/RIKZ. (previously: MaeslantBarrier(team))

Summary|[éf[presentation

— Infthelcase ofithe Rotterdam(Maeslant) Barrier, therelis[d[potential iGonflict[Between
safetyland mavigationfissues;bothlissues/areladdressed ih thedesignand operation
procedures.

- TheBarrierfislexpected [fo closeloncein10years, Onlaverage.

— Sincelits[completionin (1997, the Barrier hasmotyetbeen closed for(alstorm(situation.

- Eachlyear, @ fest/closurefis[Carried [Qut.

- TestIclosuresHave revealed Warious Weak [Pointsin the[System, [dll problems(could be
solved.

- Thecomputer fakes(the decision folclose. TheSystem[is [fully [dutomated @ndtherelis
noliuman influence: tan is donsideredto(bethe Wweakest Tink [inthe[decision making
process.

— The domputersystem Has(a@high level 0ffedundancy [(4 [Gomputers funning the Same
program), Butfin theleventdf[domputer Tailuretherefisthepossibility o hanually
implement(theGlosureand [Openingprocedures.
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- Theldecisionprocessfisdlearland liniform, Tesponsibilities@relclear.

- Anwellfrained lorganisation foroperation@and taintenance 0fisuch @sophisticated
systemlisTequired.

- ATlgoodhinderstandingand dooperationbetween [the portlauthority and the Barrier
operators fis [Wery liimportant.

- During(designtesting, [problems With(the fesonanceoflthegatesduefo [Seiches Were
discovered; these WereSolved by [physical thodel Testingland [@dapting[the(designland
procedures.

- Theldecisionprocedures(oclosefhe Barrierarelembeddedlin Taw(andaremota
subject/dfidiscussionBetween interested [parties forlindividual Situations.

Discussion

Question (Usanov): HowIdid youpreventthepossibilities[thatthegates [domeldown heavily
onlthesill?[How!did youlavoid problemsofvibration?

Answer Bol: Thisfis[d[particular technical [problem which[was(studied[and[solved during[the
design.

Answer [Gerritsen:[When [fested[in(a[hydraulic(scalemodel, [the[initial ([design [0f[the Sector
gates[showed (serious [problems[oflvibration[during(¢losure,[ds[d[tesult[dof[waveldactionand
changingflowforces. Thel[gates ¢ould[comeldown on[thelsill (in[an incontrolled [tanner.
Extensive[further(testing[showed (that[with[adjustments(fo theldesign, in[combination Wwith
adjustment(oficlosureand[openingprocedures, the ¢losing and[0pening [canbelrealized in(d
fully [dontrolled Way, Without inacceptable Vibration.

Question [(Klevannii): [TheDecision Support[System[(B.0O.S.)lis[al¢computer[System. Do
youhaveldabackup(system Consisting[0fanual management?

Answer [ Bol:[The[Decision[Support[System[(B.0.S.)ls[funningConlal$pecial (computer
system.[It[consists 0f[4 [parallel (funning[¢omputers. If the main[computer(fails, ‘dnelofTthe
otherscan[fully Ttakeoverthe[process Cwithout[linterruption. TThis[8ystem[has[alhigh
redundancy.If, however, the [computersystem[does [fail, [there is [ human back p [Option[fo
executelthe ¢losureland [opening (procedures, [applying thesameprocedurelasthe[computer
shoulddo. [(Iwill[tell ore [aboutfhat fomorrow).

Question[(Monosov):[When(the gateslare[¢losed[during[aperiod0fT612 hours,[does(this
lead folanyecological problem?/And HowIdo [youlihvestigatethese matters?

Answer Bol: TheMaeslantBarrierlislocated[in [fhe[Rotterdam Waterway, [d[fidal fiver(dlong
whichlextensivelindustriallactivitiesfake place. General [énvironmental [protectionissues are
notlalkey[problem: [t[issafety and havigation. Forloil [spillsCandMavigationaccidents,
procedures(exist, butltheselaretinrelated fo the Barrier.

Question: [Have[youlbeenfaced With[theproblemloflafalse (unnecessary)¢losingoflthe
barrier(orwith Wrong [forecasting?

Answer Bol: No[Wwelhaven’t.[So[far, [fhere has beenmio¢aselofaflood [threatthat Tequired
closingloflthe Maeslantbarrier.
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Question: (Whatfisthe (water)[current/speed linderthegates when thegates(are(dlosing?

Answer[Bol: [During[¢losure, the¢urrentspeed ¢hanges With[the [pressurehead [difference
and[the(gateOpeningthatfis Ieft. Values aremoteasured, butay become thore than 3 m/s.

4.2.3 Operational[Management[6f{the[Thames[Barrier

AndrewBatchelor((TidalDefence Manager, ThamesBarrier)

Summary[éf[presentation

— The[ThamesBarrierlistised for [Safety [protection, [Butlalsofor rivercontrol.

— Sincelitsl[completion(in 1983, [the[Thames Barrier has Been(closed 92 [fimes.

- Thelactual freeboard in [Central TLondonlisthe main[Criterion for(closurelihCase[of
flood[protection.

— Reliabilityis thekeylissuelih[the design [@and inthe Operation.

— Accuracydflforecast(isloffparamountfimportance.

— Allldperational[procedures @re Werydetailed; the Operational feam i [Sufficiently large
andwellfrained.

— Think Whatthay[goWrong, and[planprocedures; learnfromyour(dwn(mistakes.

— Abackip [for the power[system/is[€ssential: the[powersupply[System has(a(l: rillion
chancelofffailure, [yetlithas(already failed (5 tfimes !

— Thelsystemis[regularlytested ((loncepermonth [partial Closure[@nd iOnce per year full
closure),lagreed with[thePort[Authority.

— Infaddition [fo[the[labove, regular retraining (ofistaffiand(systemfesting[dnlémergency
scenarios(is Very [important.

— Thelliaison Wwith [thePort[Authority[is iinportant.

— TheBarrier(is motlintended fo[be tised forlécological problems, [only for[Safety,(€.g.[0il
spills((besides(thefloodsafety [protection); iip [fo [Mow there Was Mo reason forClosure
for(such(reasons.

— Floodwarning(and closureprocedure [starts[two [fideslahead (~24 Hours);[closurefis
realized Within [@pproximately [6[8 hours.

Discussion

Question: Isthe FPBised forregulation oflany [environmental (problem? Mo [youhavelcases
when [the FPB wasthanaged forsolvinglenvironmental [problems?

Answer[Batchelor: I[wouldlike[to (émphasize(thatthe FPB[does mot[impactmegativelyon
thelenvironment. Yes, Wwe Will iseland haveuised(the FPBwhen(for(éxample(thereis dn(0il
spill,forfandccident, inorderthattheproblemfis '¢ontained [Or[the Wescuelservices can Wwork
moreléffectively.

Question: 'Whattequirementsdo[youlhavefor[forecasts? [Do[youlhavelal¢ritical [fime [for
closingthebarrier?

Answer Batchelor: Theforecastfas(fobevery [accurateland(allead fimeldf[Some 24 Hoursfis

generally ised [fo(startpreparations. (12 Tiours before theéxpected (€vent[éveryonefisonalert.
From[6[8 Hoursbeforethefloodlis[a[critical fime; the start[dflthedlosure procedure.
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4.2.4 Preparations(for[DperationallManagement[6f{the[Yenice[Barrier

Yuil[Eprim((Technital(S.p.A.,[Milano)

Summary[6f[presentation

- The[Venicelsituation[is[Similar o that 0f[St. Petersburg: theBarrieristinder
construction;ise/dan/be made0fléxperiencelin the WNetherlands/and UK.

- Constructionfis[éxpected [fobe finishedin2012.

- Therelis[alpotential [conflict(between safety [0f[Venice, andeénvironmental[and
navigationlissues; bothlissues(areladdressedlinthedesignlandOperation[procedures.

- TheBarrierlislintended [foprotectlthe(Cityandto Keep it liveable, Butthereare Mo lives
at(stake.

- TheBarrierfislexpected foclose3 4 [times(alyear(atithe Beginning[offits lifetime;
becauseldflexpected(seallevellrise, thisWilllihcreasefo 1825 fimes(dlyear(by [thelénd
oflthe(century.

- Thelquality[6fmeteorological dataland forecastlis [poor, this Has been Gvercome by
selfldeveloped correctionldlgorithms, Based @monglothers(on(statistical [@nalysis0fla
large(dataset.

- Thebarrierlislintended [fo beloperated[fully[dutomatically, By [@an[automated closure
decision[system.

- TheTisksforeseen(are: (i) falseclosures, @and((ii) oo Tongdurationoflalclosure.

Discussion
Question: TnWhat'stage(isthedonstruction[0f [FPB [in Venice iow?

Answer [Eprim:[ThelconstructionWas/(started in 2003 [and itWill bedompleted by theénd[of
2012.[Atlpresent, breakwaters(are Being [donstructed mearthe three inlets [fo [the Tagoon.

4.2.5 Responsibilities[and[¢riteria[for[¢losurelin[$t.[Petersburg

Victor(A.LLyukshin((Director, Barrier Authority)

Summary[éf[presentation

- TheBarrier[Authorityfor(the FPB/(is[aFederal [State Enterpriseandwas founded(in
2003.

- TheBarrier[Authority Wants[toiseléxperiences from(elsewhereto [@void tistakes
madeby(dthers.

- The forecasting system [SPUN (Flood [Forecastingland [(Warning [System)(is inder
development by [the North[WestHydromet(Center; itincludes ahydrodynamic model
developed by Morzaschita.

- Further(cooperation with[otherBaltic(states [is ecessary [to Obtain [the Mecessary
hydrometeorological [data.

- Thelexisting lydrometeorologicalstation in Kotlinand[other[stations will (be
upgraded.

- Thelexistingydrodynamic(todel (0fthe Baltic [Sealwill be [furtherlextendedland
validated.
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Discussion

Question (Usanov):Should younotlincludelinlthe[toordinationthe "different iews of
Rosstroyandlthe[various(fechnical [0rganisations and [institutes? (Why is[itow [decided that
first(the mavigationopening [C[1 [shouldbe builtfandafter that[C[2, Whilethe ‘¢onstruction
sequenceWwas different before? "Mr[Lobkol¢continuesfopromote thel{early)tendering[of
navigation[opening[C[1becausehe has[an[idealaboutWidening (broadening) theBarrier
whichWillllead Tolincreasing[0f mumber[0f fraffic Tanes. But[it[isknown thatthese kinds of
activities[are[so[to say[personal [ideasand[interests. "TAnd[alotCofTquestionsare[not
coordinated, that’s Why [peoplesaid That[Rosstroy (Has [fwo facesin[St. [Petersburg.

Answer Lukshin: [Firstof(all, the matter Which[youlare[Goncerned(aboutlisthe atter 0fTthe
investment[policy [ofTLobko.HelTesponsible fortheltenderingand Chelis[tesponsiblefor
commercial Tisks.

Remark[(Usanov): [Proposalfor(the[Memorandum: this[answer[doesmot[satisfy (me. Tt[is
about(dhanging(theorderdfidompletingthe Mavigation Opening, thisfis@fechnical issue with
consequences. Welshould putialstop fol[commercialldeals!

Answer(Savin: Tlagree(it[is MecessaryfolHaveldsinglepolicy.

Answer[Usanov: [Onelshouldnot(treat(this[situation[as(iflit(is (Without[donflict. Thelstory [of
relocating[the [portland[thelstory[oflthe [investment(policy [of[Lobkolare the[same. Butlthe
various[opinions[shouldnot[stoptheprogress inthe[project. [On[Junel2,[2005[dmeeting [0f
representatives[0flthe[St.[ PetersburgSealAdvisors[willbe held 3vith[participation oflTthe
Prime[Minister.[/And [JtherepresentativesofT [Rosstroyshould[coordinate[ their [ lviews
concerningthemavigation/openings (C[1and(C[2.

Conclusion (Savin):[Thelmost/important[task mow [is[to[¢complete[theBarrier becauselthe
city [presently(doesmnothave sufficient[flood [protection.

4.3 Session[3:[Various[$takeholder[issues

4.3.1 Environmental[protection[issues[and[Barrier[dperation

Veronika Mikhailovna Tarbaeva/(RosPrirodnadzor)

Summary[6f[Presentation

- Alprogram has[Been formulated to [completelthedonstruction of iew [Sewer [freatment
plantsfandto reconstruct/chemical factoriesto reducepollution(in the NevaBay.

— In2002,the [Environmental Tmpact/Assessment(component(0fithe Technical
Feasibility[Study 0of NEDECO(indicated thatthe [Flood Brotection Barrier[does Mot
havemegativeeffectson thelénvironment.

— There are problems withpolluted bottom sediments; 11 mln m’ 6f sediments Lave
accumulated(in theNevaBaylover thelastlyearsland requiredredging.

- Therelis Wideprooflofléutrophicationinthe NevaBay,[d.o0. from/satellite iimages.
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- Recommendationshavebeenadefor preparingandsubmitting Mecessary
environmental[documents regarding the Barrier, [strengthening [€nvironmental [Security
measuresandlécological monitoringlandicreatingaworking[group [fo [doordinate
environmental[aspects.

- An'énvironmental [Safety [permitforthe Barrier[donstruction Wasfissued 2 yearsago by
the Ministry [6fNatural Resources forlaperiod 013 years.

- UsingtheBarrier [fo iimprovetheénvironmental ‘quality thay [be possible, Butlis Mot
within the[scope[ofloperations.

Discussion

Question: Doeslthelconstructionandloperationoflthe[Barrierhaveltolsatisfy[thellegal
environmental Griteria? 'Who Werifies this?

Answer[Tarbaeva: TheBarrierhas[fosatisfy[thelegal [énvironmental fequirements. [As[the
barrier[lisClanobjectCwithin[federal Cjurisdiction, [ the [Ministry [of[ Natural CResources[is
responsible(forthis.

Question :(Who [prepared the Declaration0f[Safety [0fthe [Flood[Protection Barrier?

Answer[Tarbaeva:[ Twol éxploitation permitswere[ prepared[ by the[Ministry [of Natural
Resources, for(aperiod 03 yearsduring[construction.

Question (Klevannii): What/about(shallow [areas [in NevaBay Wwith low [velocities = [do [they
gradually (change [into Tand [through maturalgrowth [0f[plants(and [Sedimentation?

Answer[Tarbaeva: [Using(the(dataloftheLake[Institute, Welcould[see(that[this[particular
gradual Processofichangingfinto Tand indeed [takes Place.

Question[(Mikhailenko, RosaRustamovna): [Could[theFlood[ProtectionBarrierbe mised
forfimprovingftheécological situation?

Answer[Tarbaeva:Yesofldourse, withoutldoubts.

4.3.2 Navigation[issues[and[Barrier[dperation

Alexander IN. Glebov((SeaPort/Administration 0f(St.[Petersburg)

Summary[6f[Presentation

- ThePort[Authority [is[durrently Workingon [the Teconstruction (0f the [channels in Neva
Bay inlorder [tolincrease the Mavigation dapacity.

- ThePort[Authority recommends [@ssigning [the highest [priority [fo[Construction 0fthe
C[20pening(inlorderto feducecongestion in the ain mavigation channel.[Additional
costs[ofldredgingWwill be Tow, Because [the [channel follows matural [depths.

- Safemavigationwill Beensured by [creatinglanchorage placesmorthand(south(oflthe
FPB.
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- Reconstruction 0fthe thainMavigation channel (reducing the iumber 0fbends from4
to2)willimprovelsafety.

- TrainingofTpilotsishould start Beforethe Barrieris[Completed.

- Accurateodelling/ofthe Tocal flows[aroundland through[C1 [@and[C2 tinder(d
variety [0fliydrometeorological conditions(is Mecessary fo[provide(detailed
information [on(currents, [@nd for purpose(ofitraining [6fpPilots.

Discussion

Question[ (Kashkarev, Oleg[ Viktorovich): For[safelpassagelbfl thelships[throughlthe
navigation[opening, Will[information[on[currents/bemecessary?

Answer(Glebov: Informationon(the[¢urrents(is[veryimportant[becauselit(is[rather [difficult
tomanoeuvreldlship tinder(changing[ortinknown [durrentConditions.

Question (Kashkarev): [Should(thisinformationdabout(changing currentsbe [@vailable [from
althonitoring/station?

Answer (Glebov: [Yes(oflcourse Because thislinformation ischanging alllthe [time.

Question: (How[much(time[is meeded(for(safe halting[and(telarranging[mavigation[given(a
decisionlon(closing0fTtheBarrier?

Answer[Glebov: ThePortfAuthority Meeds o Teceive[the formal Warning 4 hoursbefore fhe
closureoflthe[FPB.

4.4 Session[4:[Flood[{forecasting:[predictionmethods,
measurements[and[monitoring

4.4.1 Flood[{orecasting[for[the[dperationallmanagement[in[the
Netherlands

Herman Gerritsen (WL [|[Delft Hydraulics)

Summary[6f[Presentation

— Afwellvalidatedflood forecastingmodellis [@ssential for Operational thanagement(of
theBarrier.

— Validation[offloodforecasting models0fithe Baltic[Sealand [GulfiofFinland listhore
difficultthanit[is[forthe models[ofltheAtlantic (Oceanland Worth [Sea, [due(to [@bsence
oflpredictable(@stronomicalfides.

— Thelquality [6fwind speed forecastsis@lcritical [point(in flood forecastingland requires
special @ttention.

— Information from/satellitesCannotlimprove(thequality [0f(0perational flood forecasts
becauseloflthe Tonglprocessing [time(~24 hours) [and Because the [quality [0f
information [from [fheexistingWaterIevel [gaugeslisalready Werygood.
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- Datalassimilationfechniquesican(significantly improve(thequality 0fthe flood
forecasts.

- Forecastingfisimportant butfhustbe followed Lip By [anddequate responsein[Gase[0f’a
floodemergency.

- Different/approaches/are tisedinfthe Wetherlands fegarding thedecisionfoclosethe
barrier: fortheMaeslantBarrier (Rotterdam) the Computer System[decides, forlthe
Eastern(ScheldtBarrier(thedecision fis [faken By the hanager.

Discussion

Question [ (Liberman, YuriiTMaurikevich): What[§patial "density Cand[‘accuracydo[you
require [for the wind(data?

Answer Gerritsen: In(theNetherlands, thelSurfacewindland[surface[atmosphericpressure
forecastsused[ ffor[the[flood[forecasting[model Care[from[the “operational THIRLAM22
atmosphericforecast[imodel[at(KNMI[(Royal[NetherlandsMeteorological [Institute). They
havelalspatial [density [0f[22 [km. Tt[is [@bout[the [best[there[is [for this[area. Presently, fests(are
beingmadewith(all1 kmresolution model.

Question: Theluse[ oflsatellite[ (altimetry)[datal on[water(level “allows[improving[ the
forecasts. Iflthis(is frue, Whydon’t[youuselit?

Answer Gerritsen: There(two[teasons why(in[the Netherlands’and other[countries(around
the North[Sealsatellite [dataldre notused Operationally.[The [first(onelis[that[it[fakes@about24
hoursbefore(thelsatellite[datahavebeen[processedand(canbeuised. Thatlistoolong/ for
forecastpurposes. Thelsecondreasonis [thatthe North[Sealhasa Wery [dense metwork [0f high
quality[Wwater[levelstations[(partly[in[open[sea), So[satellite[information[has(little[or[ho
additional value.

QuestionJ] Who takes(theldecision(dn[closingfthe Barriers?

Answer Gerritsen: (In(case[oflaflood threat, [the drisismanagementfeam givesthe warning
tolthebarriersaboutthe éxpectedfimelandheightloflthe flood Tevelthatlexceedsthe Tevel
for[which(the particular[barrier(meeds [fo [be¢losed. [Forltheldifferent barriers, (the ¢losure
decisionis(different, @ither/d@ldecision By tan[(Eastern[Scheldt/and KrimpenBarriers),[0r By
the computer(Rotterdam Maeslant Barrier).

4.4.2 Meteorologicalland[Water[level[forecasting[in(Sweden

HansDahlin (SMHI; Director EuroGOOS)

Summary[6f[Presentation

- Operational heteorological [forecasts/in[Sweden(dre thade Wwith [the[HIRLAM todel.

- Asldlresultloflinternational Cooperation, theBaltic[@perational [Dceanographic[System
(BOOS)hasBeenldeveloped, inwhich [theldountrieslaround [the Baltic[Sea, including
Russia, [participate. It[operationally [provides WaterIevel [and [other forecasts; @
forecastfor[St. Petersburglis[alsolavailable.

- SeaTrackWeb:[@lcontinuous!driftforecast(is [@vailable through Internet((for thembers
only).
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- Recommendations for[St[Petersburg:
1.M8Bontinue(dctiveparticipation inihternational[dceanographicldooperation
2.makedlongfermlagreement(contract) With @MIRLAM /datasupplier for(secure
MMdelivery [0flatmosphericforecastingdata [for local flood forecasting models;

Discussion

QuestionJ(Tsepelev,1Valerii(lYurevich): PleaselIgive Jyour[Jopinion[Thow[Imuch[lthe
participation0f'Russialin[HIRLAM would[dost?

Answer Dahlin: Theldountry(should firstbelamember 0f ECMWF. In[that(case, lit[Can(also
participate[in[HIRLAM. [Participation[is based[on[a[system[ofléxchange, in[Which[Scientists
jointly[work[on [further[development[and[operational (festing[of[the [HIRLAMI[code, [plusia
jointfunding[ofimaterial [Gost. Tt[is Hard[fo [Say liow much(this Would[cost.

Question[(Tsepelev): Canlan(individual(tegion[ofl Russialparticipate[in(HIRLAM, and
would thisreducelthe(cost?

Answer [ Dahlin: "An[individual lmeteorological [ service[ canbel provided with[results of
HIRLAM [forecasts. (It[tequires[albilateral[agreement[between [the[serviceland[a[HIRLAM
member [thatlisWilling to[provide thesedata, forihstance[SMHI.

4.4.3 International[¢ooperation[and[information[provision[for{Integrated
Water[Management[6f[St.[Petersburg

RosaRustamovnaMikhailenko (Morzaschita)

Summary[6f[Presentation

- Cooperationwith theNetherlands [OnIntegrated (WaterManagement/(started in [1996.

- In1998M2000@lood forecastingmodelandaiGIS based FloodMamageAssessment
Model for(St. Petersburg weredeveloped.

- The [GISmodel isseful for@stimating flood[damage [asfunction6fWwater depth,
specifiedfor(differentTand hises.

Discussion

Question:[Are[you prepared[to uiselstatistical fand[international Cinformation[fromother
institutes?

Answer[Mikhailenko:[For[the GIS welarelising[informationfrom/Varioussources and
provided(by [different(ihstitutes and[services.

Question [ Whatlis [the (basis[0fthe [0bservations?

Answer[Mikhailenko: [ Before(2002 (e used [bbservations[obtained [through [bur[hormal
contacts. The[scopeJofl ithe[iprojectThas[TbeenJextendedto[lincludeIntegrated [ 'Water
Management, [which(is[a[City [project for[the [coming[years.[This[will limplyéxtendingthe
GISwithladditional(dataland [datalayers.
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4.4.4 Present[flood[forecasting[and[Wwater[level[monitoring[in[$t.
Petersburg

LudmilaMikhailovnaDren’ (Northwest Hydromet)

Summary[6f(presentation

- The NorthwestHydrometeorological Centre tises2 tethods for flood forecasting:
(i) thesemilempirical {regression) tethod lofBelskii,land
(ii) thefydrodynamic model developed fogether Wwith Morzaschital]
- Thefollowing problemsare(signalled:
a)[Notlallsynopticsituations, Which giveindications6fl@aflood [danger, Teadfo [actual
floods. TheldomputerSystem(givesiadvice, Butlthe final[decisionfbgive@flood
warning(is[givenby@aforecasterion(duty.
b)The HIRLAM modelthatprovides(thegridded eteorological Torecast/datafor(the
water(level forecastmodelsystem in[St. Petersburg(is 'different from[the(dperational
model forléverydaymiselin The Weather forecasting. Russiahas/decidedfodevelopla
Russian(@tmosphericmodel @nalogue. Thisiill fequire iard Wwork [and financial
support(during@idevelopmentland introductionperiod(dfTabout 18 months.
¢)[Theldensity 6fTthe iydrometeorological [observationmetworkinthe Gulfiof[Finland
islinadequate.[Mydrometproposes o includelaidomprehensive feal [fimedbservation
system(ds part[0fthe final FloodProtection Barrier project.
d) Winter(surgesfogether With[strong Winds [Causefice breaking [and[piling hip [0flice
along(theldoastiandtheBarriersections. Thepossibility (0fldamage fothebarrier
control[gearmechanismsfihthe Mavigationopenings Meeds [fo e faken [ihto [@ccount.
- Hydrometgivesflood Warning[to theSt. PetersburgMepartment0fthe Ministry of
Emergency Situations,dndtheDepartment(gives thedfficial warningtoall
stakeholders.
- After/donstructionfis[completed, ThereTemains(aresidual Tisk(0.1%)6fflooding,
whichwillincrease infime duetoSeallevellrise.

Discussion
Question (Monosov): 'Why[don’tyoultakelinto accountlin[your[forecasts(the longer
term Variation(of(Balticsealevel?

Answer[Dren’: [(In[our[¢alculations [we[forecast[thelincrease[0fl seallevel [during[alStorm,
starting [from(the background water level before the [storm.

Question: Moes the Ministry of[Emergency Situations (MChS)support/andhelp you?

Answer Dren’: [Therelis(d[close[dooperation[withMChS. [Theforecasts [are[prepared by [the
hydrometeorological service. Togetherweinform and [warn(allStakeholders.[IMChSguides
and[supportsus, [@s(theldecision Tofissueld Wwarninglisfaken by [@[special [dommittee, [in [Which
MChS plays(akey role.

Question:[Can you'say [if the(water after the flood (becomes(clean?

Answer[Dren’: [17apologise [for(motbeingablefo answerthe dquestion. Ecologylis Moty
specialization.
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4.4.5 Automated[flood[forecasting[$ystem[in[$t.[Petersburg

Konstantin(AlexeevichKlevannii(Morzaschita)

Summary[6f[Presentation

- Theldevelopment(dflamodel (based flood Torecasting system started in (1998, [in
cooperationWith[(WL [TDelft Hydraulicsland Northwest Hydromet, Tesulting fin the
present¥ersion[ofitheBaltic[SealModel (BSM).

- VerylaccurateWater(level predictions(are mieeded foroperation(ofitheBarrier. To
realizelthis the following todel [developments are presently planned:

¢ Generationlofldoreldetailedland improved modelgrid

e Improvement/ofbathymetry

o Furthervalidation[6flthe odellon historicfloods

¢ Implementationofialdataldssimilationfechnique

o Testruns Withwind forecastsfrom(amew@atmospheric hodel MM5

- Untildow, HIRLAMIdatawere [provided By [SMHI or festing purposes; [thisdata
deliveryshould e continued for[Gperational purposes.
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Discussion
Question [(Bol): Do youlgivewarningsbased [onthosethodel forecasts?

Answer(Klevannii: Theforecasts(are [based[on[synopticlinformationand[the[dssessment[of
thelsynoptic[forecasters onlduty.[The[modellis[an[additional (method, supporting the final
decision.

Question (BiancaPeters): Tigetthe iimpression thatéxceedanceofthe WaterTevel [1.60 s
used(as(thelcriterionfor(dlosing(scenarios. Tflso, iowMas thatlevel Been decided tipon?

Answer Klevannii:Thelcritical flood Tevel 0f1.60 MBS Wvas €stablishedd Tongfimelago. Tt
isfthelevellativhich the Tower parts0fthe City [and basements(startfo [flood. The Optimal
critical Tevel forclosing Scenariosstill meedsfobedssessed.

Question: (Do youl¢alculatelal ¢ritical (maximum [Wwater[level to[guidelthe[Barrier ¢losing
procedure?

Answer [ Klevannii: (Al critical waterlevel [is[hot[the onlyaspect(to[guidel tlosure. For
instance, theléxpected Tate[0f[Tiselis[also [important. [ATater [¢losureleads [foincrease dflthe
current$peedandasaltesultlitlisCmuchmoredifficulttol[tlosethelbarrier.(Aldetailed
modelling [$tudy under [Various[imeteorological “and [flood[conditionsheeds[to[be doneto
determine [the[0ptimal(criteriaforGlosureandopening.

Question: Inyourldpinion: Who should faketheldecisionon(closing?

Answer Klevannii: 'The System[shouldbelautomatic. IfTa[personistesponsible, helorishe
should BeloftheTevel 6fldVice[Governor.
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4.5 Session[b:
Legal[lssues:[Flood[warning[tequirements[{or[St.[Petersburg

4.5.1 Present[legallarrangements[én[flood[tesponse[in[SPB

Vladimir/Alexandrovich Tira (Main(Service of(the Ministryfor Emergency Situations
(MChS)for(St. Petersburg)

Summary[6f[Presentation

- On[1 January 2005, areform[ofithelddministration’sresponsibilities Waslintroduced;
Federalbodies mow have the rfesponsibility [for[safety matters [in[St. Petersburg.
- Thelterritorial @dministration[ofTthe Ministry[is fesponsible [for planning [and
execution[offactivities related [fo [Safety.
- Theldivision[oflresponsibilities Between(the [City [Administration@nd the federal
bodiesfismotclear.
- Thelprocessin(case(of’afloodthreatlis(asfollows:
1.[HydrometinformsMChS[dn(the forecasttimeland height0fthe flood[peak;
2.IMChSissueslawarningtothe (Governor,[City[Administration(and[to large
[MMindustries;
3.Iflthe Waterlevellis[€xpected [foléxceed [2.50 mrelative [fo [the Tong [ferm mean(sea
MMMevel (BS),radio, [tv, militialgroups Withspeakersare deployed [fb warn(the [public.
- Twolstations [forthel@mergencyservices have Been planned(dnlthe Barrier; this[is Mot
sufficienttaking(in[to [dccountthelength [0fltheBarrier(ih relation [fo the Mecessary
response[time.
- Theldecisionchainfis [presently [fooTong, thismeedsto belchanged Whenthe Barrier[is
completed.

Discussion

Question: [Whatiwas the procedure [during(the flood [onJanuary 2005 [(peak Tevel 239 (c¢m)?
Answer[Tira: 1 apologise[that1[cannotlanswerl[this[in[detail;[17didn’t[participate[inthe
emergency [ctivities for(that(case.

Question: 'Who has(fofakefheldecisionon(closing?

Answer Tira:[Welshouldfollow[the Wwesternéxamples because [dur [present System [fakes [foo
much [fime.[Anlautomatic[decision[support/systemshould @ssistthe[decisionmaking, but
onelpersonishould be responsible for faking theldecision(on(closing [theBarrier.
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4.5.2 Ciriteria[for[¢losure[and[institutionaland[legal[arrangements[in[the
Netherlands

HansJager(andReneBol(Rijkswaterstaat)

Summary[6f[Presentation

Hans Jager = Eastern Scheldt/Barrier

- Twoparallelclosurerulesexist[{forthe/decisiononclosure:
1)fheldecisionfeam: the feam [Optimisesthedlosure strategy, realising[Gptimal Water
levelsfinthe EasternScheldtfor feasonsoflsafety [@andlénvironment;
2)thelemergencySystem: [this[automaticsSystem guarantees(dlosureland thus [safety if
the water(level€xceeds3 m(NAP).

- Thedecisionfeam(fakestheldecision[fo closethe Barrier, butinémergency situations
the[Gomputerfakesiover.

- Thelautomatic(system[guaranteesSafety, butmotthe Optimum Water level inthe
EasternScheldt.

- Therelis[positivel@xperience With [fhisixed Gperation process.

- TheautomaticSystem/ihitiated [Glosure [Only lonce, inder €xtraordinary theteorological
circumstances; [itWas[@[false(closure, Without flood [danger.

ReneBol =< MaeslantBarrier

— Forlthe[MaeslantBarrier, theclosurefis[done fully[@utomatically. Manual [process [is
possible, butonly [asBackup.

— Thereason(fortheldhoicedflthe fully [automaticSystem is the required High(safety
standard((11/10,000years) and the low [closure frequency [(1/10[years), which(gives
little [Opportunity [for building kip lands[on (Operational [€xperience.

- Anladequatelandwelltrained team is [@ssential:
a)ltheteam donsists (dflexpertswith @backgroundlinhydraulicleéngineering;
b)(thefeam [frains inconducting [the [proceduresevery [year.

— Testinghas[provided €xperienceldnwhatmightigowrong((e.g. pumpfailures, [System
failures).

— Onelshouldrealise thaterroneousdata(forecast(orObservation) may e [@sourceof
failure, lorlead toldfalse(closure.

— Closelto thebarrier, d[redundantsystem [0flwaterlevel ([gauges (4 [at(dachsideof
barrier)lis[placed(fo l@xcludeladlchanceloflameter failure; @pproximately 25 Wwaterlevel
gaugesland 3 flow[gauges(dre@vailablelin(the [area0fthe mearby Worth[Seaandthe
greater[port(area. Thisinformation fis [@lso[@vailable forships.

Discussion

Question:Duringtheperiod [ofTannual[festing [of(the MaeslantBarrier[(8fimes), did you
findlany [defectsihthethain/Systems?

Answer Bol: Many tinexpectedsituationsloccurred [and Wwe Tearned how [Sensitive[the System

is.[Malfunctioning[ofTthe[systems[alsoCoccurred.[Oneltimewelhad[toclose the[system
manually.
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Question (Kashkarev): How any[currentetersido youhave for(theBarrier?

Answer Bol:Thereldre Mo Gurrent Theters(in [0r Tiear the [Barrier. Waterlevel Variations [in [the
arealgivelinformation(on thelcurrents.In(theloverall[arealofltheharbourdndtheNorth[Sea
entrance, [ there (are Cmany Cwater[level [igauges, for[general “manoeuvringand Toperation
purposes.

4.5.3 Requirements[for{forecasting[$ystem[for[SPB[Flood[Protection
Barrier

Marius(Sokolewicz((DHV)(andAlexander Mel’nikov((LenHydroProject)

Summary[6f[Presentation

- Forldorrectloperation(ofithe[FloodProtectionBarrier, [@nlaccurate forecasting [System
isloflgreatimportance.

- Thelforecasting[system(should iisethe bestlavailabletip[foldatetheteorological
predictions((e.g.,[HIRLAM),[domplemented with theasurements from
hydrometeorological stations [in[the [(Gulfldf[Finland.

- Prediction0fwaterlevelsland waveheights(is fequired, [@lso [inWinter.

- Issuesiwhichlrequirelspecial [attention [are:
a)lthepossibility(oflarge Wwaterlevel [differenceslacrossthelgatesduringclosure(dflthe
C1 flood[gates, Wwhen [thewater levellin the [Gulflof[Finland [rises [€xtremely [fast;
b)thelinfluenceoflthe Barriergate[closure Sequencelon the WaterlevelsinNevaBay;
c)thelchoice0fTthe initial water level forclosurelin [relation [fo the influenceldfwind
on[theWaterIevel inlthe WevaBay;
d)thelchoiceloflthefinitial Wwater Tevel for(closurein[case 0f flood[situations With
several[peaks|closetoléach other.

- ADecisionSupport[System[is[required to [Optimiseltheclosinglandopening
procedure; [this[system Wwill support/the(operator.

- TheBarrier will be [dontrolled By than[(afeam[oflsSpecialists), [fhe[computerWill [only
advise.

- Analysisldfithe fiminglof(preparationand(closure(scenariosontheldctual [urvesoflthe
forecastwaterlevel @nd[the l0bservedwater level forthe flood situation (09 January
showshow critical theselchoicesare.

- Itlalsoshows(that[they[dan [belSensitivefo [@venismall ichangesin[forecastlevelsland
timing;this inderlines [the meed [for(dccurateforecastingland(on(line information
flows.

Discussion

Question(Monosov): [Inwhichcases[could[your(systemmot Work [properly? The[problemis
that(the Neva(Bay lis[very marrow (and [fesonance¢ould 0ccur, which [will Tead [folincrease [0f
thewater(level.

Answer[Sokolewicz: [The flood forecasting modeldccounts forthis, faking[intolaccountthe
actual(situation inthe[Gulflof[Finland and NevaBay.

Question: ['The requirements [ Jfor[Jmeteorological forecastsJwere[considered [1fromithe
hydrological pointofview, Butwhat@boutthe €conomicl@approach?
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AnswerMel’nikov: Economicldamagel¢ouldhappenbecauselofllosses thatloccur during
thelclosinglofTtheBarrier andfinterruptionéfmavigation, [especially [in[case[ofunnecessary
closures. The(legal [@spects/ofléconomicldamage Will Beldiscussed With the[ddministration [0f
RosMorPortland the[Administration [0fthe [St.[RetersburgSeaPort.

Comment[/Gerritsen:[ The[leconomic[Jaspectsoflthe[Barrier have[ been/lanalysed [ by
NEDECOlin[an[EconomiclAnalysis as[apart[oflits Feasibility [$tudy [forthe [completion [of
theBarrier[(2002).The[Annual [Average IDamage (A AD)[that(¢an[belavoided by the Barrier
was!éstimated [to[be US$ 69 (million. With[the Barrier(in[place, Operational Management/in
times [0fTflood [threats, [that[is, Well foundedland fimely[decisions[@bout[closure[and [6pening
oflthelgatesWwill[eéssentially ([determine Whether[the Barrier functions aslintended: [avoiding
flood[damageby[closing[Wwhenheeded, andavoidingeconomicldamageltothe portlby
avoidingunnecessary[¢losures.[As[Wwiththetonstruction[itself, [the tostoflarrangingfor
meteorological forecasting, [flood [forecasting [and[fonitoringand[decision[support[Systems
shouldalsobe[justified [linCcomparisonwith[the “potential Jldamagethat"canoccur[if
information fis ihsufficiently [dccurate(or fooincertain [fo Takedecisions With 'donfidence. The
latter/damagedan(€asilybe[several million[dollars for(alsingle[dccurrence.

Question:Willthe Tevel[6flground Waterlincrease [during [floods? How Will[suchanlincrease
affectthe metro System?

AnswerMel’nikov: ' Withlalflood, thelevel[dfTgroundWwaterlincreasesin(thelarea oflthe
Barrierbutthe Metro fis far from[fhere.

Question: Willlthelclosingloflthelgates lead [folsuchllocallincreaseldflwater(level mear the
Barrier(that(as(d[result, Kronshtadtwill become flooded?

AnswerSokolewicz: Thislismot[d[problem. Thedam(sections 0fltheBarrier/Gontinuedcross
Kotlin[Island,[and [protectthel ¢city [of Kronshtadt[Whichlis[on the[Neva Bayside oflthe
Barrier.

Question[(Kashkarev): Besides(theldatalon[waterIevel,[dolyouneedconstant(information
ondurrents(in(the Mavigation(dpening?

Answer(Sokolewicz: This kind 0flinformationis Mecessary [for mavigation [purposes.

4.5.4 Key[issues[in[dperationalinanagement[from[a[Builder’s[and
builders’[perspective

Bert(teSlaa(Royal[Haskoning,projectanager forthe completion)

Summary|[éf[presentation

— Duringthe[presentpreparation(stage, intensivelinteraction Between thedesigners, [the
port,landothers isMeeded [fo [ensure [common linderstanding

- Thelsamelisfrue for forecasters, decision thakers, [and future [Operators

— Documentation(and(availability lofback ips(and [spares(is Wital

— Familiarisationland(fraining[0fthestaffshould startatlan @arly [Stage

— Flexibility [toladjustforichanging Situations is important; this fequires training
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4.6 Session[6:[Conclusions[and[Recommendations

4.6.1 Presentation[and[discussion[éf{draftimemorandum|with[inain[fesults

Hans vanPagee(Col[¢hairman)

Mr.[Van[Pageethanks(all 'Speakersand [participants [for[their[¢onstructive[participation. He
summarises[]theJmainJresults, Jwhich Jare formulated [Jand T proposed "] for[Jthe ] draft
Memorandum, [distinguishingtheselin fhree(groups:

1. Generalldonclusionsionoperational thanagementofflood protectionBarriers

2. Recommendations[andlactionsto preparelthe operational (management oflthe[St.

Petersburg FloodProtection Barrier

3. Needslandfssuesfor(futurelihternational[dooperation
Thelsummarydemonstrates thatlall participants have made[Serious[dontributionsfand therefis
alstronglinterestfrom(all foreign [@nd Mutch experts(o [fhisProject.

Affurther¢onclusion is[fhat[éffectivedperational management ofld Flood Protection Barrier
requires(more[thanlalone[fimelinvestment[and[setiuploflprocedures.[Ongoing[fraining[of
personnel Cand[regulartesting and [improvement ofl procedures[is[tequired. Exchanging
experienceswith [Other barrier(operatorsdan be [@iseful component[ofithis.

Thelfollowing[additionsto the[drafttMemorandum are[proposed [ (Administration0flthe

Port):

e Tolconsiderthepossibility0f'[dompleting Mavigationopening [C[2 Before[C1 For[smooth
transitionof navigation;

o Tolprovide(theBarrier(staffwith[the loperational information[on mavigation foand [from
St.[Retersburg;

On[thelrecommendation[to [setCup[an[linternational Mnetwork JofTbarrier managers[ for
continuation[ofexchangelofexperience, Mr. Gerritsen[ informstheaudienceaboutthe
suggestion[andloffer(madefolthe Workshoplorganisers(by theInternational[Association[of
HydraulicResearch[(IAHR).The TAHR hasloffered[fo[¢donvenedspecial [Session[dedicated
to[Operational Management[ofTFlood ProtectionBarriers during itsmext[Congress, wWhich
willlfakeplacelinVenicelin[July2007.TheldudienceWelcomes(thislaslalgoodopportunity
for(afollow fip(to thepresent Workshop.

Mr.[VanPageethanks thelaudience for [their[dontributions.Helinformsthem fhatthe femarks
and[Suggestions[will belincludedlinthefinal Version ofthe Memorandum, hichill[be
signedlonBehalflofltheTity [6fTSt.[Petersburglandthe Ministry [ofTransport,[PublicfWorks
and[Water Management[0f(The Netherlands.

Note: ThelfinalNersionof thelMemorandumis presentedin[Chapter2(of thiseport.
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4.6.2 Reaction[to[the[findings[and[the[Workshop[tesults

E.W.Hoeks(Consul Generalof The Netherlands)

Mr.[HoeksTis[impressed by the knowledgeand [expertise [on[flood [protection barriers that
was [broughtfogetherfor[thisT'Workshop. [ The tesults presentedinthe Memorandum[give
proofloflthelintense [éxchangeoflexperienceandlinformation, iseful for(the[St.Petersburg
case,butlalsoVvalid(in[more generalsense. Furthermore, [ theactiveparticipation[oflthe
audiencelthroughlquestionsand [¢ommentshasshown fthe[dommitment[oflthe Participantsfo
preparationfor[Operational (Management, (and Thas giventhe Workshop muchadditional
value.Altogether, the Workshop hasproved o Bemiseful forallparticipants.

Mr.[Hoeks[expresses (his[thanksfothe Russian andDutchlorganisers forlalltheir[Work[in
preparingland(drganising thissuccessful Workshop. [He s Wery proud that The Wetherlands/is
participatinglinthis projectWith the [City [0fTSt. Petersburg. /And[on behalflof Thedrganisers,
heléxpresses[the hopethat(theleéxisting[¢ooperation[¢can[bel¢ontinued[inthe SameWwayin
future.

4.6.3 Formal(¢losure[6f[the[Workshop

AlexanderNikolaevich[Savin((co/¢hairman)

Mr.[Savin[addshis[thanks[to[thespeakersand[audience[ for[theirefforts and[active
participation[during(theseltwoldays, [ Which[havemade[the[Workshoplalteal [$uccess. The
Workshopmay motlhavelfouchedlin[depth[onlalllissues, butmevertheless Mr. Savin[is(sure
that(this[Workshophas(given greatlinsight/and provided(alstimulus(foraddressingthe broad
range oflissues(related(tfo[Barrier[operational (management. [Heéxpresses[the hopelthat(this
typeloflWorkshop, [with[$suchfruitfullinteractionbetween[$pecialists[in[thisfield, ¢anbe
organisedmore(often(in(theyears/to/dome.
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5 Summary,[¢onclusions/and|afterword

Thelinternational orkshop [ofT19120May 2005 [was[organised [in[order[fo [bring [fogether
specialists[from[across EuropetoldiscussCand[exchangeltheir[Views andéxperiences on
Barrier(operational hanagement/and o thake fecommendations for(operational thanagement
ofthe SaintPetersburg [Flood Protection Barrier.

Seventeen presentations[Weretade, [8 (byRussian[$pecialists, 8 by foreignlspecialistsand
onejoint[Russian [foreign presentation.The fopicscoveredthe[@xperiences With[Operational
managementofJthe Jexisting[JEuropeanbarriers[(includingthe[TVenice Tbarrier Tunder
construction),Stakeholderissues, prediction methods, monitoring, egal [issues, and [flood
forecastingtequirements [for[0Operational hanagement. [There Was lintensiveand [¢onstructive
response[by[theaudiencevialfuestionsandanswers, Whichénhancedtheexchangeof
information(and(providedimportantfnsights forallparticipants.

Thepresentationsandthesubsequent discussions[¢ontributed (muchfol¢reatingawareness
about(the [problems(folbelSolved[in[St. Petersburg, [at[the drganisational [and[at[thefechnical
level.[Theyldlso [providedguidance(to [Solving[thany [0flthe identified lissues, benefiting [from
lessons(learntélsewhere.

Participants[éxpressed[their[énthusiasm[about the Workshop, [and[particularly[appreciated
thelampledpportunity for furtherinformal [discussions with [thespeakers. The Workshopland
theleéxchangeloflinformationprovedluseful [(both[for[St. Petersburg,landfor(the[Specialists
responsiblefor(thelother[European/floodprotection barriers.

Itiwas realised [that[manyimportantlaspects0floperational[managementldre ¢common for(all
barriers.[ For[that[teason, anlinitiative Wwas[taken[to[imeetmoreltegularlyto discuss and
exchangeléxperiences ofloperational(barrierthanagement. Theloffer of [TAHR [folconvene(a
special [session on[ Operational [ Barrier Management( during[ the[ 32"/ TAHR  Congress|in
VeniceinJuly 2007, was welcomed.

Itfs[¢oncluded that(thisintense[fwo day [Workshop was highly [Successful, [(both[in[¢content
and[outcome. ts fiming Was [right, [Since [St. Petersburg(is [presently [in thedefinition [stage 0f
alrange[ofactivities[ whichare[nheeded [inorder[tobe[fully prepared for operational
management[ 0fl the[Barrier[uponlits tompletioninlalfewyears time. Preparations(for
operational hanagementrequire fime.

Infthelcaseloflthe[Saint PetersburgBarrier, there i still fime Teft Before Thelconstruction Wwill
belcompleted.Thisfimelshouldbeised [Optimally. TtfisThe [éxpectation from theorganisers
that[theWorkshopThasgivenanCimpulse[to Cproceed [withthese “preparationsand[to
concentrateonimportantissuesathand, [inCbrderto haveltheSaint PetersburgFlood
ProtectionBarrier operationalin2008.

ThelsignedMemorandum[0fTtheMmain tesults, andthepresent Workshop FeportWwith[the

summaries[oflpresentationsfanddiscussions Pplusthelcopies [0flthe Power [point [Presentations
onlthe@annexed[CDROM larelSeen (as important/steps fowardthisigoal.
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A  Workshop[press[release

PressRelease

Within the [framework [oflthe[international [¢ooperation[between The[Netherlandsand [St.
Petersburgthe Government(0fSt. Petersburg initiated [0rganizing the Wworkshop [Operational
Management[oflthe[St.[PetersburgFlood Protection[Barrier’and Creating [the[Flood 'Threat
Warning[System/in [St. [Petersburg”dn1920May2005.

ThelmainlaimCofTthe Gvorkshop[isthefacquaintance0flthe[Russian[$pecialists Wwith[the
operational [lmanagement[Jexperience[Jof[ 'the[IsimilarJconstructions[Jin[Jother [European
countries, and, [ds(d[desult,[éstablishing scientific[and (business[contacts [for[¢ooperation With
thepurpose[oficreatinglamodern/dandteliable[System ofloperational anagement[oftheSt.
Petersburg Flood ProtectionBarrierasfanimportant[link[inSuccessful (tealization [0fTFThe
Programmelof{Measures[for[Creatingthe System[oflIntegrated[Water[Managementin[St.
Petersburgfor[the period[of[200512009”,[adopted by Decreeloflthe [Government[ofTSt.
Petersburgldated25.05.2004 No.[804.

VicelGovernor(ofiSt.[PetersburgMr.[Vakhmistrov, Consul [MiGeneral (0f The Kingdom (0fTthe
NetherlandsMr.[EdW.Hoeks, fepresentatives (6flthe EuropeanBank [for Reconstructionland
Development,[1Rosstroy, [lwell known [IspecialistsJfrom[JThe[1Netherlands, I TheJUnited
Kingdom, Ttaly, [Sweden, Russialare(éxpected(to [participate in the Wworkshop.

Infthe19(presentations, which have been prepared, the[Speakers Wwill [cover[differentdspects:
thelinternational [éxperience[of(flood [protectionbarrier [0perational fnanagementin[Europe,
for[example,[in[the[Eastern[Scheldt, near[ Rotterdam, on[the Thames,[ criterial for[their
closure,thepresent state[df operational [flood [forecasting $ystemsin[St.[Petersburg, [ The
Netherlands, The [ United[ Kingdomand[Sweden.[Besides, [the[programme[0flthe[Flood
Protection[Barrier[¢ompletion,[theplansfor[c¢reating[the[operational management[ofTflood
protection Barriersfin[$t. [Petersburgland Ttaly will e [presented, the [problemsofmavigation
whenthebarrierislin[dperation, Tegal laspects, [Mesponsibilities (0flstakeholders [in the [period
offloods, [étc. will(beldiscussedduring/the[seminar.

TheGwvorkshopFisCorganized [by [the [Committee for External CAffairsand 'TourismofTSt.

Petersburg, Morzaschita[Departmentofithe[St. Petersburg[City [(Government, the Ministry [0f
Transport,[ PublicC Worksand[ Water Management[ ofl The[ Netherlandsand[WL ][ Delft

Hydraulics.[TheOrganizing[Committee[alsolincludes[the Federal [State [Enterprise ["North[]
Western[ Directorate [of[ Gosstroy [ of[ Russial[ [TDirectorateofl the St.[ Petersburg Flood

ProtectionBarrier”, [the [Construction Project Investment Fund [0f[St. Petersburg, Worth (West

Department6f(Hydrometeorologyand Monitoring.

Theworkshop takes[placelinthe/ArchitectPalace, 52, BolshayaMorskayalStreet,
St.[Petersburg, Russialon1920May2005@t9.30@.m.

Contactltelephone:
MikhailenkoRosaR.[371[3110,€mail: morzashita@gov.spb.ru
SakharovalAnnalA.[376[6182

Thelpress(teleasewas[publishedin[the Informational [Bulletin[0fthe[Administration[6fSt.
Petersburg, [and wasised [for[announcements [in[otherinformational [Sources.
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B List[éf[participants

Thetablebelow(gives@llist/ofthe Participants fin the Workshop, @and their(affiliation.

Organisation

| Name (& [position

(TR ussian [participants

Government[of[[St. Petersburg
Committeelof[[External (A ffairs
and(Tourism

Committee[dn City (Construction
and[Architecture

Committee(on Economic
development, Industrial(policy
and(Trade
MorzaschitaIDepartment

Vakhmistrov[Alexander(Ivanovich(Vice [Governor)
Sakharoval, [AnnalAndreevna

(Coordinator[forthe Netherlands)
Mr.Barsukov/[,[Valerii[Venyaminovich

(Head of Department)

Mrs. Kurichina, ElenalViktorovnal(Main[Specialist)

Mr. Usanov, BorisPavlovich((Advisor forlthe international
transport(corridor)

Mr.[Savin(AlexanderN.[(Head); Co[¢hairmanWorkshop
Mrs. Mikhailenko RosaR.[(Head lof[Researchland [Environmental
Department)

Dr.Konstantin[A. Klevannii/(Senior [research(scientist)

Committee(ofTransit[transport
policylofithe[llLeningrad [Oblast’
Administration

Mrs.[Bagaeva, NatalialGeorgievna,
(Deputy CommitteeChairman)

CivilProtection[Agency
Department [for [St.[Petersburg

Ivanov,/Alexander (Georgevich((Head)
Tira,[Vladimir(Alexandrovich,

(MChS) (Headlof Department for monitoringand forecasts)

FISP Mr. Alpat’ev, VladimirRavlovich, (Head [0f IDepartment(of
Economicsland(Capital Tnvestments [0f[FISP)

Barrier[Authority Mr. Lyukshin[Viktor[Anatolievich(Director)

Mr. Kuratov, ILeonid [Evgenievich[(Leading/écologist)
Mr. [Zlobin,[AlexanderValentinovich,((Headoflthe Equipment
Department)

FISPISt. Petersburg

Mrs.[Stenina, NataliaVladimirovnal(Ecologist)

FISP, Directorate [for(the Barrier
projectlof(St. Petersburg

Mr(Zotov [ VladimirMikhailovich

(FPBProjectDirector; Meputy (General [Director(of [FISP)
Mr(Gorshkov,[Anatolii Ivanovich
(Projectlleader(df[FPB[Directorate)

LenHydroProject Mr. Kuraev(Sergey Nikolaevich[(Chiefléngineer)
Mr. Mel’nikov,[Alexander Nikolaevich[(Deputy Chiefléngineer)
Mr. Stotskii, [Alexander Danilovich (Deputy [Chieflengineer(dn
technologicallequipment)

Lenmorniiproject (none)

Institute(Stroiproject

Mr. [Terletskii,S.K. [(Head (0flthe [team for ([dontrol (0fithe FPB
construction)

NorthwestHydromet(Service

Mr.Ivanov,IGeorgii[Vladimirovich[(Deputy Head)

Mrs. Dren’ LLudmilaMikhailovna(Main[Forecaster)
Dr.Mostamandy, [Suleiman Mohammed[(Weather/and [Flood
forecasting)

Mr. Kolesov,[Alexander Mikhailovich[(Head, Weather
forecasting(division)

Dr. [Liberman, 'Yurii Maurikevich[(Atmospheric modelling)
Dr.[Tsepelev, Valerii Yurevich((Atmosphericthodelling)
Mrs. Varlashina, [ ValentinaMikhailovna
Dr.Basova,SvetlanaIleonidovna,

(Head[Environmental Monitoring [section)

RosPrirodNadzor

Dr.[Tarbaeva, VeronikaMikhailovna,(Head [of IDepartment)
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Department/onNevallLadoga Mr.Kazarov, Ruben[Arkad’evich

WaterBasin (Mainl(specialist/0flthe[department(on water [économics)

SealAdministration of'thePort Mr.Glebov,[AlexanderNikolaevich (Head ofldepartment)
Mr. Vladimirov, Mikhail Georgevich[(Captain(ofithe [Port)

RosMorPort Mr.[Gotovchits, IvanKonstantinovich
(Head[Regionallservice forvesselguidance)

Leningrad(Oblast(Centre for Mr. Kashkarev, Qleg Viktorovich

Hydrometeorologyland (Headloflinformationdentre “SWeather™)

Environmental Monitoring Mr. Bessan,Gennadii Nikolaevich

Mrs.[Shscherbakova, Wadezhda Nikolaevna

NW International [Centre(foriclean | Startsev,[Alexander(Alexandrovich(General Director)
production(ofWnited Nationson
industrial [development[((YuNIDO)

il Mr. [Carl Hofman
NN Mr.Rodionov, Vladimir[Arkadievich
NN Mr.[Kovalevskii,[Andrei Nikolaevich
All[Russian(society“Motherland”[| Mr.[Kamnev,Alexander(Stepanovich
NN Mr. Pravdivets, YuriiPetrovich
il Mrs. Kholodi, IlyudmillalGrigorievna
Institute(on[Satellite,[Airland Dr.[Sukhacheva, ILeontinaI.eonidovna
Geological methods
NN Dr.Monosov, MoiseiILvovich
Mr. Monosov, [ILevMoiseevich (First Marine Institute)
0O0[1SeismoFOND” Mr. Zhigulin (Chairman 0f[Rublic/Organisation 6f [Engineers)

Foreign [participants
Netherlands(Consulate (General Mr.[EdW.V.M.Hoeks[(Consul [General)
Ms. [Chausskaya, Ekaterinal(lAssistant [for léconomic affairs)

EBRD/IJacobs[GIBB, Mr. [Peter Hunter, [tepresentative for [EBRD[(Lender’s Engineer
United[Kingdom forthe Project/df Completion oflthe FPB [Construction)
Technital(S.p.a.A.,[Milano,Ttaly[] | Mr.[Yuil[Eprim/(Branch Director 0fTechnital)
Environment(Agency(ofithe Mr.[Andrew Batchelor

United[Kingdom (TidalDefence Manager [for the Thames Barrier)
SwedishMeteorologicalland Dr.[Hans[Dahlin(Operational [forecasting; Director EuroGOOS)
Hydrological Institute,[Sweden

Rijkswaterstaat, Ministryof Mr.Hans[vanPageel(RIKZ;[Col¢hairmanWorkshop)
Transport, Public'Works[and Mrs. BiancalPeters (RIKZ)

Water Management[0f(The Mr. Rene Bol(Rotterdam Barrier)

Netherlands Mr.Tom[Dullemond (Rotterdam Barrier)

Mr. Krijn[Saman(Eastern(ScheldtBarrier)
Mr. HansJager(Eastern[ScheldtBarrier)

WL[|IDelftHydraulics, Mr.Herman (Gerritsen((Senior Researcher(Dceanography)
TheNetherlands

RoyalHaskoning, Mr. Bert(te[Slaal(ProjectManager Implementation)
TheNetherlands

Halcrow, United (Kingdom Mr. David [Edwards[(Project Manager Design)
DHV,TheNetherlands Mr.Marius(Sokolewicz

(TaskmanagerHydraulics forthe Project)
Ms. Nicole Kragtwijk

(T T Press (presence

“Fontanka.ru” Mrs. [Zaitseva, Wadezhdal(journalist)
Tv. 5" Channel” Mr. Sukhorukov, [Alexei, [(journalist)
“Business [Reterburg” Mrs. [Ziryanoval(journalist)
“RadioRossiya” Mr. Desyaterik[(journalist)

“Real [Estateland [Construction” Mr. Myagchenko (journalist)
“Nevskoe Vremya” Mr. Kirpichnikov, Timofei [(journalist)
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C Abstracts/and[presentations

Thelabstracts [0fTthe Workshop [presentations, Which[Wwere [provided o [participants(ds partof
the Workshop Tandout(atthe start[6fthe Wworkshop, [@regiven(inthis@ppendix, inthe Orderof
thePresentations.

Inltheldigital Versionlof this[teportlon[CDIROM, [all [abstracts[and presentations [arelalso
available(asihdividual pdffiles) ¥iaMyperlinkson [ Abstract” or[Presentation”.

No.[] Author(s) Title HyperlinkTo | Hyperlink[J to
Abstract powerpoint
presentation

1. Kuraev General[] Introduction[] tol[] thel] St. | Abstract Presentation
PetersburgBarrier(design

2. Saman[] & | OperationalManagement(ofithe Eastern | Abstract Presentation

Jager ScheldtBarrier

3. Bol Operational ] Management([] ofl] the | Abstract Presentation
Rotterdam Barriers

4. Batchelor Operational ] Management(] ofl] the | Abstract Presentation
Thames/Barrier

5. Eprim Preparations/] for(] Operational | Abstract Presentation
Management/(dfithe Venice Barrier

6. Lyukshin Responsibilities(and(¢riteriafor(¢losure | Abstract Presentation
asldefined by stakeholders

7. Tarbaeva Environmental protection[Jissues[Jand | Abstract Presentation
Barrier Qperation

8. Glebov Navigation[| issues| andl] Barrier | Abstract Presentation
Operation

9. Gerritsen Flood[] forecasting[] for[| operational | Abstract Presentation
management(in(The Netherlands

10. | Dahlin Meteorologicalll and[] water[] level | Abstract Presentation
forecastinglin[Sweden

11. | Mikhailenkol[] | International[l  cooperation]  and | Abstract Presentation
informationprovision for IWM /in(St.(P.

12. | Dren’ Present[Iflood [ forecasting( Jand[Jwater | Abstract Presentation
levellmonitoring ih St. Petersburg

13. | Klevannii Automated(flood[forecasting[systemlin | Abstract Presentation
St.Petersburg

14. | Tira Present/ legal[ larrangements( lon[flood | (nolabstract)! | Presentation
responselin[St.[Petersburg

15. | Jager&Bol CriterialJforclosure[Jand Uinstitutional | Abstract Presentation
arrangements|inth Netherlands

16. | Sokolewicz & | Requirements(forFloodForecasting Abstract Presentation[A

Mel’nikov Presentation(B

17. | TelSlaa Keyllissues Ifrom[the[Ibuilders’[land | (nolabstract)[] | Presentation

Builder’s[perspective
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General Description 06fTthe(St.Petersburg FloodProtection Barrier Project

S.N.Kuraev
(ChiefEngineer, LENHYDROPROJECT)

Floods(in St.Petersburg; Tdatalon(datastrophicfloods

Reasonsofflooding [in [St.Petersburg, (Basicfeatures 0ffloods, floodedarea

Choicebetween[variantsofl Tflood[protection[designs, [projectldevelopment, eéxpertise,

formaldpproval oflthe FPBproject

Descriptionoflthe BarrierTocation, Matural [Conditions, theBarrier [Construction[parts

Shortldescription 0fTthe Present(state[0fthe BarrierConstruction

— Thelprotectiveldams

— Thehwvater[Sluices

— Themavigation[dpenings

Conditions0fTthe Barrierlexploitation, [disposition 0fthe[different Services[dn the Barrier

Thebasics(dfltheProject/dfthe Barrier dompletion:

— Proofloflthemecessity [0fthe Barrier[completion

—  Tasks, listCofCiworksand [the[time [ schedule JofUthe [realization Cof[the ‘Barrier
completionprojectin 200512011

— FinancinglofTthe[project

— Division(ofTtasks Between [Organizationsinvolved(in thelproject

— Estimation(dflthe @fficiencyoflthe projectrealization

Conclusions
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TheEasternScheldtBarrier
Storm(surge barrierin the [Eastern[Scheldt, the Netherlands

Krijn[Saman(Senior/Advisor)
Hans(Jager(Head 0fithe DMeltaldistrict Zeeland)

Location

The(Eastern[ScheldtBarrier(is (situatedin the Southwestern[partloflthe Netherlands, [in[the
provinceofZeeland. The barrier(separates the [Eastern Scheldtfrom/the North(Sea.
TheEastern Scheldtfis[an(estuary @pprox. 50X 5 km.

Construction

TheEasternScheldtBarrier[domprises fwo [@rtificial islands and three flowchannels.
TheDbarrieris 000 metresTong altogether. TThereare 65 Targe piers(each 25 X[50m)made
of’doncrete.Between [the [piers(therelare62 [steelgates, Which [dan Be Towered [and Taised with
hydraulic@quipment.The[62 Tlockablelgatesldare 2800 metres Tong in fotal.

TheBarrier haslits[@wn[power Plant(in [the ‘dentral [dontrol building.The diesel [generatorsdan
produce six illion kVAfoclose [0r[0pen the barrier tinder storm ‘Gonditions.

Why wasthe[Eastern ScheldtBarrier DBuilt?

After(theflood[disaster0f1953, protectionagainstflooding was Taid [down By Taw. TThisWas
thelStartCoflalhugeprojectcalledthe“DeltaPlan”.[TNew[¢losed [damswerelintended to
protectthe [Southwestern (part[0fthe INetherlandsdgainstthe[threatlofldangeroushighWwater
situations/during storms.[Several[damsWere builtland [thelinitial plan fortheFastern[Scheldt
waslalsolfolcompletelycloseloffTthe areawithlaclosed[dam.[However(alclosed [damwould
bring[folanleénd[theldaily [fidalmovement.[Every [fwelvehours(therelis[a high tide [(approx.
170TemlaboveMean[SealLevel), followedbyallowfide Six Thours(later[(approx.[170[¢m
below MSL).[This[tidalfmovement[is[very important[for[the environment[and[for[the
fisheries[in[the[ Eastern[ Scheldt[ (especially musselsand[ oysters). Between[ 19721976
increasing [protestwas(beinghieard [fromthe(fisheries[and[the [énvironmental Tobby. [Alpublic
and[political[debateled(in[1976foldldecision By [theDutch[governmentBothto [preservelthe
uniquelecosystem(ofithe Eastern[Scheldtland [to[guarantee (safety.

Alstorm(surgelbarrierwasto[bel¢onstructed Which[would[let[through(the fidal movement
under[‘normal conditions, (while it would[close “off[theEasternScheldtduring[storm
conditions(in(drder [fo[protect/theareafrom flooding. [Afterthe act[was[passed[in[1976,the
designland[constructionphase began. Theprojectwascompleted(in (1986.

Optimum barrier/dontrollanddonflictinginterests

During(theldesignand[c¢onstructionphaselalstudyWwas[¢arried[out, ¢alled [ BARCON.{(i.e.
BARTrier[CONtrol) [IThelaim[ofTBarcon[Wwas[fo[define[andfinitiatethe tesearchtequired [on
thelinfluenceofthe barrier(onthe Eastern[Scheldt: [thelsafety [fequirements, the[demandsof
the[public, fisheries [and[énvironmental Tobby [and, ltimately, [fo fake decommendations[on
theloptimum iseand(dontrol [0fTthe barrier. [For [Safety feasons [the barrier[should (beclosed!at
alrelatively Tow [water (level. [However, (this[Wwould Tead[fo more[closures. [For(énvironmental
reasons(itiwould Be Better o [closethebarrieratlahigherWwater level. The fewer Closures, [the
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better.[TByweighing up[theselconflicting [interests, [the fecommendationsoflthe[Barcon

reportiwere(as follows:

e Thelbarriershould femainlopentindermormal(conditions.

e Thelbarrierfshouldbel¢losed[ifTtheforecastWwaterlevellishigherthan 300 ¢mlabove
MSL.

e Thel1201 strategy [Should e used. IfTthebarrierhas o belclosedfhenthe moment of
closingshouldbelset suchlthatthelinterior Wvater[levellin[the [Eastern Scheldt[{after
closing)Teaches100¢mlaboveMSL.[AndtheBarriershouldbelopened @fter high Water
as(soonlastheWwater(levellin the Eastern[Scheldtlisléqualdgain With [the Waterlevel[at
theNorthSealside.

o [flthelstorm(¢ontinues(and(the[barrierhas(tobelc¢losed dagain(during(the following high
tide,[thenlit[should[bel¢tlosedat[such[a[moment[that[the Wwater[levellin[the[Eastern
Scheldtreaches200cmlaboveMSL.The reasonforchangingfrom 100 cm(fo200cm fis
mainly [foT@educetheldamountlofldamageatloneparticularlevel,[due fo[Wwavelattack. Ttfis
better for[the sandyshoalsfand[Vegetated (mud[flatsto $pread thisCoutloverdifferent
levels.

Barcon/alsolinvestigated [0ther[possibleises[of the Barrier. [Clearly theredre thany [purposes,
which(thebarrier(douldbe putlto. However(dnly three werefinallyallowed:

o Inlthelevent/ofimajorfice(fields.

e Inltheleéventofioil(pollution.

e Inldaseloflaldikeslide.

The Minister [0fTransport, [Public Worksand Water Management(took [the formaldecisionih
1986, baseddn/therecommendationsmadelin/theBarcon report.

LessonsIearned
Therelhavelbeen[ho[teal ¢changes[in(theltules[and[operational [procedures ofl the Eastern
ScheldtBarrier(so [far.[The Barconrecommendations/and(the [formal [decisionare(still [valid.

Because! thel rules larelIclear, there[fis[ no[ discussion[ lor[ misunderstandingduring[ the
operational[process. The [press Wwatch iis.[With@very dlosurewe have(the mewspapers(and [the
cameras(0flthe(local television[stations(on[our(doorstep, sometimes(éven live.[They [are vVery
welllinformed[about[the[procedures[and(theyfollowlourlactivities Very[closely. [Welgive
them [this[opportunity ‘because ' welwant[to[be anopen organisation. This[isgoodfor the
barrier.

Theldecisionmakingprocess[forlexceptional [situationsalsohas[to[belorganised. Special
circumstances/can(arise. TheEastern/ScheldtBarrier has[closed 25 [fimes. Two [0flthem Were
exceptional [duefolextremely TheavyTainfall. [The formal(procedureldidmotlallow for(the
Barrierfobeused for this purpose.[However, Becauseofthelspecial matureofthe Situation
theBarrierWwas dlosed forfwo subsequenthigh Waterfides.Theldecision Was Taken[at’dhigh
level withintheorganisationsconcerned.

The Tong ferm orphological effects(dfBuildingland[using [the barrierfinfhe EasternScheldt

are(still[difficultoPredict. [AMonitoring Pprogrammefis very important o [closely follow [the
process(ofichange.
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Thetiselin[thelseallevel[will[havean[impactlontheoperational use[of the [barrier[in the
future.[The{requencylofTclosingthe [barrier (will[increase. [It[is mow [@approximately loncela
year, butlinthe futurelit[could 4, (5,6 or[7 fimes ayear. [Who knows?
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The Maeslant[Storm SurgeBarrierih the[Rotterdam Waterway.

RenéBolMSc,
Senior(Adviser'Water Management

Location

The[Maeslant[barrieris[situatedlin the [southwestern[partof the Netherlands mear[Hook [of
Holland, at30 kilometers Wwest[ofthe [dentre[0f[Rotterdam.

The[Maeslant[barrier[ comprisestwohugesectorgates, each[22meters highland with[a
width[6f210neters. [Thefotal [¢onstruction[dfTeéachgatehas alength[ofTabout[300 meter.
Standing tip the Measlant barrier[should be astall@sthe Eiffel Tower.

Description(of(thewater(system

TheMaeslant Barrier[is part0flthe Water anagement System (0flthe TowerRhineland Meuse
rivers.[It’sCanlestuary[inWhich[thelowerteaches[ofltheTivers(meet thelsea, throughla
network[ofriversbranches.

Thelandtobelprotected Cagainst[flooding[is[the economical Cand [political heart ofl the
Netherlands.[Theland, consisting [ofTthe Gvell known Dutch[polders,[is[lying[down[to[6
meterBelowSeallevel. Inlthisarea, that[partly may [be flooded tip o (10 metersdeep, dbout 3
millionMutchinhabitants/areliving.

Aimofthebarrier

In1985amorelseverelthreatbyrhigher¢alculated (waterlevels Wasexpected [forthearea.
This(threaticouldbe[dealtivith by either heightening [dnd Strengthening [0fTthe [existing [dikes
in[the area(about[300kilometre), (or(build [a[storm[Surge[barrier.[The Maeslant Barrier (has
thereforebeenlbuilt[toeliminate[the heed Cbflraising thedikesalong[the estuary, and
especiallyfihland(@round theGity [éentre 0f Rotterdam [and the historical(dity [Dordrecht.

UnliketheEastern[Scheldt[barrier, the Maeslantbarrier[was[designed Mot poselanldbstacle
offany kindto(thelshipping[fowards[the Main[portlof Rotterdam.[Alshipping[channel (017
meters(deepland 360 meters[Wwidth[should (belavailable inder mormallconditions.[Closure of
the [barrier[was(limited(folonce[per[five[toten[years.[Theldesignlwas[the tesult[oflaldesign
competition(inwhich[6[dontractors/cooperated. Building startedin (1991 [and(the[barrier[was
completedland [faken(into[operation[in[1997.

Operation

Al¢computer system[ decides whether[or[not[tol¢close the[Maeslant[barrier,[ ¢alculating[the
expected [water[levels[at[ Rotterdam[and[ Dordrecht[on[ the[basis of water and[weather
forecasts.

Undermormal Weather(conditions(the(gates lielin[their[docks. TfldSevere stormlis[éxpected,
thedocks(are[submerged, (So(that[the[doors(start[floating. 'Withinhalf’an(hour(they[¢anbe
transported o [thethiddleofithe Wew [Waterway. Next, the hollow [doors [are filled Wwith water
and/start(sinking.[This [procedure(is fully 'controlled by [the [domputer.[Within[fwo (hours[the
gates(are[landing [smoothly[on[the ¢oncrete(sill, [closing [the New[Waterway,[and[protecting
thedareabehind from(flooding.
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Operational management/dfThe Thames Barrier

Andrew Batchelor,
Tidal Defence Manager, UK [Environment/Agency

WLI] [Pelft[Hydraulics

The[ThamesBarrier[and[associateddefences[protectLondon and(the Thames[Estuary(fola
very (high standard Zthe Highest(standard [in [(Great Britain.

Thelflood[tisk [arealcomprises[125[square km[oflcentral [London(3[andlis(home[to1.25
millionpeoplelandthefinfrastructurevaluedat[£80billion(on Whichlondonfis[dependent.

TheThamesBarrier[Actwas[passedin[1972,Whichldllowed[the[¢onstruction[6flthe Barrier
toBeginlin1974 [and forlit[fo become [Operational in[1982.

Designed ToprotectILondon from(dfidal(surge, the Thames Barrier[anddssociated [defences
currently [providelLondonland most[0fTthe[ThamesEstuary With@[flood [defence standard [0f
about[1:2000 years(0.05 per(centTisk[0fflooding[inlany(given year) 2 aworld[classTevel lof
protection.

TheThamesBarrier [feam [Constantly thonitor predicted [fidesin[drder o Beprepared For(fidal
surgeldactivitylinthe North[Sea, @nd overthepast23 yearshaveclosedafotal [6f[92 [fimes for
flood[defencepurposes. TThislincludes¢losureldgainstfidal[Surges’andlalsolclosuresfo aid
theprotection ofthe pperreacheslintimes of heavytainfall swhich[iayleadfo [fluvial
flooding.

Reliabilityin[dperation Was @ Key Tequirementlin Thebarrier/designlandfemainsfoday [infits
operation. TComplex [backupsystems(tolall[keylequipment[are maintained [bylalSpecialist
teamlofl engineers operating alplanned [preventative maintenance system, Whichltogether
ensure [a standard (of reliability (0f[1 % (10,

ThelThamesBarrier, dlbeit(thelargest(singlelassetfemains(only [part(ofithe[complex [System
oflassociated(floodgates, Wwalls[and[émbankments [thatmakeip[the[Thames(Tidal Defences.
Whenoperation[is [fequired [instruction[isgiven[fo[the[Port[ofI.ondon Authority [fo [provide
river[closure[tbmavigation. [This(is [just[part/ofithe [comprehensive [flood Warning[procedures
which ensure that(liaisonlis[thadeWwith[the [relevant(duthoritiesand(general [public.

Thelpresentation[will [exploreland(share theéxperiences0fthelast[23 [years(ofloperationland
how/issues/changelover(time.
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Venice[floodIdefenceSystem
Mobile barriers [closure thanagement

Y. Eprim[/[Technital [S.pA

Thelsurface(ground(level(dflthelinhabited [areas(ofVeniceldnd ‘thelotherminorlagoon(cities
variesbetween[80and[150(¢m[abovelthe[zero oflthelofficial Veniceldatum, which[islabout
23 [em[below mean(seallevel.[Thelaveragefrequency [of flooding, [which[at(the[presentlis
about[45 [times [per[year(is[éxpected [foincrease to morethan 200 by [the[énd [of(the (century.
Atlstakelis[the[survival 6f[Venice.

UsingthemobileBarriers foldefend the Tagoon(cities from flooding, musthowever(fake into
account(the éffectson(the[Venetian Tagoonleécosystemandits[portfacilities. More than 6000
shipsper(year(dalllatthe Tagoon portsfransporting'some24 million fons[0fTgoods and ore
thanonemillion [passengers. [TheWater(quality in theTagoon(is[almost/at/a(critical Tevel.
Themain[Stakeholdersare[the[Venice[ Water[Authority ((MAV), Which[isthe[owner,the
Veneto fegion, [andthe fhunicipalities [and thelport@uthorities (0fVenice and [Chioggia.

Itfstinthinkablefo [operatethe flood [defencesystem Wwith [Such @ highfrequency [0ficlosures

without[tausing[seriousnegative impacts on[thelagoonenvironment andonltheport

activities.[JThus, JrightJfromJthe Jearly CstagesJofthe Jproject]development1(1992),

complimentary(interventions wereproposed by the designersanddgreed ipon by [thethain

stakeholders [Jand Dincorporated DinJtheJoverall [JVenice [Jflood[ldefenceIsystem. [ 1These

interventions/(are:

e raising[thelsurfacelgroundlevel [ofltheTower dreas(tolat/least+110¢mWith[tespect(to
Veniceldatum,

e providingmavigationallocks(dtleéachoflthe(threechannelsconnecting(the Tagoon(folthe
sea,

¢ introducinglénvironmentallySustainablepermanenthead Tosses between(thesealandthe
lagoonl(toreducethe frequencylofbarriersidlosures,

e developinglal¢losurelmanagementfool [With[theaimloflteducingthe Mmumberand the
duration(offthelclosures.

With(theselinterventions, [it(is[possiblefo [operatethe obile BarriersSafely, ¢losing,[onthe
average, B[to[4[times alyear[With[the present meanllevelof the[Adriatic[sea. [With[the
expected(rise[of the[mean[seallevel by thelendoflthis[century, thelaverage humberlof
closureswill(be[18[to25 per(year.

Alllthelabovelinterventions[have[been[designedand[the Wworks are iinderway. For[the
Malamoccolinlet/¢channel, Whichlis[the main mavigational [channel, [no[Works on(the (barrier
may [dommence [beforelthe bBignavigation lock BecomesOperative, [@xpected fo Becompleted
by ‘thelend 0f12007.

Thel¢losuremanagement tool, Whichis[a[¢omputerized[decision making[model,[connected
on(line[withthemeteomarine forecastingandthe measurements monitoring[stations, [is(at
present(being [fested. Todo(this, [it[Was[mecessary [fo introducelin[themodel[a unit[Which
simulates, [0n[the[basis[oflthe[forecasted [and/or[éstimated [data, (What[Would (have (happened
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in(thelagoonlhad[thebarriers beenloperative.[Theloutcomelofthe¢losureleventslarethen
checkedonltheBasis(dfthe heasured data.

Analysis[of'theTesults[0fla2 yearfestperiod[showed thatthe decisionthodel 'Succeededlin
closingthe barriers fordll the highWater(évents With[a'goodSafety thargind@gainst flooding,
butlduefolthemincertaintiesin the [forecastinglinstruments, [it[had [also[Some (false ¢losures,
about25% 0ftheclosure@vents,and Somelclosures Were[12% longerthan mecessary.

Since@fter(closingthe barriers, fhe Tagoonlevel [Gan Fiseduelto incoming [flow [0fWwater from
theSurrounding Wwater(shed(and[duefo [directTainfallland Tocal Wwind [Setip, dll [éfforts [ust
belmadetolimprovelthe accuracy andtobustnessmotlonly [of the Thigh Wwater forecasting
system[butldlso0flthe local heteorological ‘Conditions forecasting instruments.
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Development/and implementation 0f[Flood[Warning [Systemfor(effectiveléxploitation of
St.[RetersburgFlood Protection Barrier

Victor/Anatol’evich Tlyukshin
(NW Directorate [forthe Barrier[0f (GOSSTROIGfRussia)

TheDirectorate[oflthe[Flood [Protection[Barrieris[glad [to[welcomelall (participants oflthe
International [Seminar[on(the Operational [Management[oflSt.[Petersburg(FloodProtection
Barrier.[Welare(sure ‘thatise[0fthe international [experienceobtained[during (hany [years[of
exploitation ofTflood protection ‘barriers[in[different[countries will(be[alguarantee[bfla
reliable Protection 0flour Wonderful [City from[constantly increasing mumberdffloods.

Atlthelpresenttime, al¢correction 0f[the Program[oflthe[Barrier ¢ompletionsismadelin
accordance[with[thelassignmentloflthe[Russian[Government.After[it, [the Federal [project
budgetwill belconsiderably lincreased. Ttwill ake it[possible o increase theintensity (Gflthe
constructionworks.[And[@s(dconsequence,all'documents, Whichlaremecessary for(safeland
reliable Barrier(exploitationshouldbeldeveloped(ihdshortfime.

In[12003 Cthe(RussianJGovernmentJorganized [the [IFederal Cstate[enterprise[]‘Direction
(Directorate)0ftheSt. PetersburgFlood [ProtectionBarrier’, Wwith The functions [0f[dustomer,
builderland TanagementlofTthe Barrier. (ts [fasksincluderalsotheldevelopmentoflthe Flood
Warning[System [[SPUN), Which(isonethe [Keyissues0flthe Barrieroperation. [The Russian
budgetprovides’46 millionToubles(~[1,300,000 Euro)for[financing[the [SPUN[system
development.

ThemainfasklofltheBarrier[¢onstruction s [prevention ofTharmful limpactsloffloodinglon
St.[Petersburg.Thereforelall Cactions[aimed[toltheBarrier[constructionandlits operation
should Belsubjected [fbthisfask. Takingin ind the mecessity [0f[coordination [dfactivities of
many [organizations, Whichlarelinvolvedlinthe[SPUN project, [dnd also [the Mecessity [oflthe
projectl completion[in[accordance with[the demands[ of( I’ Agreement[ bnl loan[ between
Russian[Federation and[EBRD’before 1 [January[2007, alworking[team/for[the[SPUN
projectltrealizationwas[installed. [ Tt[includes tepresentatives ofl Rosstroi, Roshydromet,
Administration[ of[ St.Petersburg Port,[ Center[ ofl the[ Navigation, [ design[finstitutes and
MORZASCHITA.

During[theteam[ imeetings[the [imost complicated problems[arediscussed. Opinions[ of
different(stakeholders(already [aretaken intolaccountlin(this(stage[dflthe[design. The(basis [for
the [SPUN [projecthas(been described inlthe Technical Feasibility [Study Report 0of INEDECO
produced(in[2002.1t[should [be moted [that[the mainlapproachesoutlined[in[the NEDECO
Reportlarevalid[forthepresent.

Developmentofitheloptimal(decisions(on/the Barrier(closures [and [Openings [in view [0f threat
offlood[consists[oflmany [particular[problems. Thenainonelis(a[teliable forecast/ofwater
levelloscillations[duringflood.[Wel¢learly inderstand [that[this[complex[task [¢an[not[be
solvedwithout/closecooperation With felevant(organizations [aroundtheBaltic[Sea, because
only[constantlexchange0f hydrometeorological [informationland[forecasts[canguarantee
reliable Warnings [0f(flood thread(induefime.
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Atlthelsamefime, Work With thisbiglamount[ofincominghydrometeorological information
and[development(ofiforecasts 0f fime History [ofwater Tevel [during floodsshould Beldone By
highlyqualified(specialists.As[theirWork Mooms(afnodernhydrological [station[is foreseen
inlthe[Central [Building[ofTtheBarrier[Management.[ThelstationWwill (belequipped Wwith[all
necessaryconnection linesland Icomputers.

Tollincreasethel[Teliability “of operationally Ccollected "Thydrometeorological Cinformation,
further CdevelopmentJand modernization JofT the “imonitoring ‘net[is[planned Cwithinthe
framework [ofTthe (SPUN [project. In[particular, [ in[2004 the Barrier[Direction orderedto
developiapartiofithe project, fitled FArrangement/and [Equipmentofithe Meteo Complex for
SPUN’.[Costlofldonstruction0f7 [additional [ineteorological [Stationsis[6.7 Tnillion. [foubles
(~200,000Euro).

DevelopmentCofTthehydrological (tomplex Cwithin[the framework bfTthe ([SPUN [project
includes construction[dfTpostsfor WaterTevel [0bservations in[different points. Thecomplex
willlGonsists[0fT15 [dutomated Wwater Tevel [gauges, 11 [gauge Todsland12special wells.Their
equipmentWith[¢onstantlconnectionineslisplanned.[Weldonsider thatlintegration [0flthese
hydrometeorological "datalin[the[systemoflinternational "exchange, should [improvelthe
accuracy [offorecasts.

Atlthelsamelfime[weltealize[that/thelincreaseloflthemumber oflobservation[stations[is(mot
enoughlfolgetlgood forecasts. Itlis[necessary foimplement widely[the [inodern methods[of
mathematical modelling[ofTthe[Baltic[Sealiydrodynamics. These[methods allow[éstimating
thel[incominglinformation, [fo[takelinto[accountla large mumber [ofldifferent factors, which
influenceloflwater(levellin[the[Gulflof Finland. Forléxample, therelis[suchlfactor,aslice,
which [i5[@absent/in Warmer[dountries.

During[thelprocesslofl tealization ofl the [SPUN [project andlits[further[imanagement[the
Direction[ofltheBarrier[intends[fo[pay[the uitmost[$erious attentiontoldevelopmentand
updating Cofl theexisting Chydrodynamicimodel Cofl the Baltic[Sea.[ Weare surelthat[the
progress[in[Jthe['modelling[Jand Clcomputer[technology provideJa[lbasis[for[Jincreasing
significantly [theldccuracy(oflthe forecasts, butdnly(ificloseinternational (Gontacts Wwill [éxists.
Mathematical[inodelling[methodsshouldalso (provide[a[basis[for frainingthe staff, Which
will Belin [charge (0flthe Barrier Operation and(also [thepilots, who Will pilot theshipsthrough
theBarrier(ih[@nd(dut/ofNeva Bay.

OnelofTthemaindspectsoflthe Barrier (Operational management/[is [the[safety ‘éfmavigation.
By/thelorder oflthe Direction[dflthe Barrier, d[planforhodernization 0flthe fairwaysleading
totheBarrier[openingshasbeenldeveloped. Inlaccordancelwith this planthemumber of
turns (willBeldecreased from 4 (fo (2, [andthe TengthlofTthe straight parts 6f the Tairways, Their
width/andldepthWill Belincreased. Wew[anchor [places Will Be hade For(shipsSailing[during
periods,When(the Barrier(is[closed. TWelhave(foldecidethe mumber(and Mocations ofcurrent
meters [inthe fairwaysand waveWwind Meters/ih TheMavigationd0peningsand [fo lorganize the
transferofidataldn [Gurrentsfand Wavesfo[captains/and [pilots.

Another[importantaspect[oflthe[Barrierfmanagement[isthedevelopment, fagreement and
formalTegally basedlintroductionéfTthe [documentationforthe Barrier Management, Where
differentscenarios[shouldbeforeseenland decision[sSupport[System [for[persons, who[will
operate[theBarrier, should[be[developed. [Ofltheitmost[Valueherelis[theinternational
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experienceloflthe Barrier(operation thanagement. Tt Will[@llow prevention [0f thistakes, Which
couldlleadltoextremelyheavy[consequences for[St.[Petersburg. Therefore e will[be
grateful Cand Gwill [study"tarefully [all (proposals, [comments [and Gwishes‘coming[from[the
seminar [participants.

Inlconclusion, Tetme éxpressthehope, thatduringthismeetingWwe[Wwill [éstablish[a fruitful

cooperation’and(will[¢ontinuel¢lose ¢ontacts [for[the achievement[ofTour Mmutual ‘goal (3o
protectivesland Mealth 6flthe [people oficurdountries fromMatural(Gatastrophes.
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Environmental protection/andFlood Protection Barrier

V.M. Tarbaeva
DepartmentofiFederal Service Rospripodnadzor6flLeningrad[Oblast, [St. [Petersburg.

Thelenvironmental [$ituation[in[the Finnish Gulflplays[alkeyltolelin[the environmental
situation (0f'Eastern(part(ofthe Baltic[Seabasin.[Although, in[domparisonwith thelend(dflthe
1980™ [the [environmental [ condition[of! the ecosystem[of! the  Finnish Gulflhas[become
slightly (better (how, [this[fact[should [not[¢reate[alfaulty [optimistic[impressionbecause(the
mentioned[improvementWwas[¢aused mot by matureprotectionactivities Thut by [theloverall
droplinproductionfinlthe fegionand thuslareduction(dflharmful @missions. Atthesame[fime
theJoverall Clevel CofJanthropogenic[loading “onCthe Cwater (system, Tdetermined [bythe
concentration(ofproductionlin(the basinoftheFinnish [Gulffishighandfitléxceeds thelall]
Russian[evel.[Thebiodiversity Loflthe[sealis[telatively lowandlits[ecosystems[are[very
vulnerableand mMon(Sustainable.[Thel¢onsequences[ofléconomic activitieseffectmegatively
on(the situation inthe gulflandexisting[¢onditions[ofTits [inhabitants.[Among the megative
factors[therelare pollution$ubstances from[very different sources.[Duringtesearchesof
many [years by [differentlorganizationsthat[¢onductécological (monitoring, dssessments[of
thelinfluenceloflthe Tainmature sers [(including[the ¢onstructionlofltheFlood [Protection
Barrier ([FPB)0n(theSituation[0fWater(and[coastal [Parts6fTthe Finish[Gulfwerehade. The
results CofltheseJassessments Jwere Jsummarised [Jinthe[imonograph [ “Analysis Coflithe
environmental [situation [in[theBaltic[Sealbasin[{(problemsand perspectives)”’[{Lebed’,
Tarbaeva, Markovec[and[others,[2004). Later “we [ will consider[ theassessmentofl the
influencelon NevalBay [(thearealofthe [FPB [Construction).

Thel¢omplexity[ofTthe environmental[¢ondition[ofTthe Finnish[GulfTécosystem asla[water
bodyis[caused by [the peculiaritiesdflthe @nthropogenicland Matural factors. [After[@nalysisiof
theCanthropogenicllinfluence JonNeval Baythe[following[typesofllinfluencellcanbe
distinguished: toastal [buildingsand[infrastructure, trash[dumps,[tecreation, “agriculture,
water[supplyand[drainage(system, mavigation, [fimber(tafting,fisheryland [amateur(fishing,
atmosphericloads(andlindustrial Toadings(on(the Wwater (bodies [(Databases[on(eécologyofthe
Finnish [Gulf,2003).

Municipalsewage. The ostiimportant(andI(still tinsolved problem lis[the [Strong [Pollution (of
the [(waterenvironment(in[the [ Finnish[Gulfbythe [SPB[¢ity[Sewerage[system. Through the
sewerage, [annually(about 1400 mln(m’[of sewage are(discharged into[the Water(area oflthe
Nevaltiver[and[NevalBay.[The[problemlofldischarge [ofuintreated [Sewage [(till[30% [of(the
whole[volume)[¢annotbelsolvedlin(the mearestfuture.(Everylday[thel¢ity[tfreatment[plant
accumulatesCabout[ 11500 tons [0fl sediments which[is[transported by [specially Cequipped
transport[to[the dumping[grounds[(Trash[treatment,[2003).Thehigh[concentration of
sediments ‘with[foxic[elementsimplies [al¢omplicated [problem [for[their future [processing,
This[problem[$tarted [to[belsolvedlonly[afterentering[intoexploitation oflthesediment
incineration[plant, Whichislocated [on Beliy [Island. [The [¢onstruction [0fTthe South[Western
Treatment[Plant[((SWTP)wasl(effectively [stopped[in[1996. This[problem[dan’tbelsolved[on
thebasis ofltegional tesources Wwithout participation [0flthe [federal bodies. [Atthe[samefime
without(solving(thisproblem,asignificantimprovement[oftheénvironmental [Situation [in
the (Finnish [GulfTisimpossible. Thestronglattention[6fTthe [SPB [City [Administration fo [this
problem, [thelgreat(interest[of[EU [dountries, [éspecially [Finland[giveshopeldn[a[step By [Step
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constructionJofT]SouthWestern[ Treatment[]Plant[J(SWTP) Obefore 12005. 0 Thefederal

programme ['The Pprotection(offthe Baltic[Seabasin from pollution”ihcludesstatements on:

1. construction[of altity[system[of sewagel treatment(construction “of South[Western
TreatmentPlant), includingtheFeconstruction of seweragelcollector Chetwork [inlthe
central part/offtheCity;

2. reconstruction[oflgalvano¢chemical [énterprises, [creation ‘oflaplant for disinfectionand
using 0fbottom(sedimentsfrom(the riversland [dhannels(in [SPB.

Obviousproblems[dfistate[governmentimportance femain:

1. completion(ofltheldonstruction 6fthe [SouthWestern Treatment Rlant[([SWTP) [T

2. completionCoflconstructionCofTtheTightank city[seweragecollector[leadingtolthe
Northern(Treatment Plant;

3. connection/ofidirect(discharges(fo thecollector Metwork;

4. introductionlinlall(places[ToflWwater(savingfechnologies [I{including [Systems [0fTeverse
water[Supply).

TheHelsinki[Convention[initiated theconstruction[ofTreatment [Plants[in[SPB.During the
last[25years [ Treatment(Plant[With [ capacity [12.8 (mIn[in’.[per[daywere built, and[in the
suburbs (=350 mln. m’ (in[day. Within[the framework oflthe programme JCP (“Baltic[Sea
Comprehensivel Environmental  Programme™)[itlwas[ foreseen[ tol teducel the volumel of
discharges[ ofl pollutionsedimentsto 50 %[ from[thellevel "ofl[ 11987 year[ for biogenic
sediments,heavy metal[dnd [toxicor[stable[organic[sediments. [Fornitrogen(and [phosphorus
the[50% [teductionlhas[not[been(teached, Which[Wwasprimarily[caused [becauselof lack [of
enough [dapacityfor[freatment(of household Waste Wwater. [The[problem(canlinfact[be[Solved
after(introduction(of’the[South[Western Treatment [Rlant(in[2005. [For(oil [pollution(and hieavy
metalsthelreduction tolthe50% Tevel 0f 1987 hasbeenlreached.

Dredging(works. Theltiversiand[¢hannels[ofl SPB(tequire¢conductingofldredgingworks
every [year. The(fotal volume[ofimaterials [énteringthe City Waters[is[0ftheorder 1.5 million
m’ [peryear. In[previous years that(type (6fwork Was [done fegularly. From 1981 [bout 3 thln
ton. . of bottom [ $ediments [ Were temovedannually. These$ediments Were dumped[in
open[submarinedumpsWwhichlareTocatedinthe Eastern [part(ofithe ([Finnish [Gulf. MDuring[the
lastlyears moldredging works[in(the Tivers(and[¢hannels[oflthe ¢ity [fook place.Becauseof
this bottom[sedimentshave [accumulated ‘@nd the [fotal wolume mow reaches 11 mln.[m’. [The
situationhasbecomel¢ritical. At the same(time[thelevel [ofpollutionof(bottomsediments
dredged [from(the SPB [rivers/andicanals/does mot/allow [to[dump [the material finto the [Hinnish
Gulflaswasdone before, because 0flthe(discrepancy Between the[quality [0fthe aterial [and
the requirements [0fTthe T.ondon [Conventiondn dumping(Pitulko, Spiridonov, 2003).

Concernsarelalso(taised (bytheprocessofthegradual (hogging ip (oflshallow [areas ofTthe
Finnish[GulfTbetween[St.[PetersburgCandtheBarrier, becausethe "autumn[storms[are
weakened By [the Presence0flthe [dam(andlare Mo Tonger(ablefo [clean the Bottom ofthe Neva
BayT$ufficiently oflthehigherplants[growingthere.[Thebogging ipandtheassociated
overall Wotting ofTplantsdoes Mot yetleffectlonthe Water quality [inthe [Finnish[Gulf(butfin
future(iticanTead TolddditionalleutrophicationofTthe Water Body [and thedisappearance from
theTNevaBayofllargeparts {on[which, furthermore, Calsignificant amount ofTharmful
compoundswill(beburiedinThe soil). 'Whatkind[ofmegative[¢onsequences[é¢anleéntail the
completion/oftheconstruction(ofthe FloodProtection Barrier? [The@nswer [fothisquestion
can[befoundlin(the materials Which Were [prepared [during the[fealization0flthe INEDECO
project[TEnvironmental Impact[Assessment[Study”[in 2002 [(the[StudyWwas[conducted (byla
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NEDECOT¢onsortium withT'WL/Delft[Hydraulics[as(leading [partner, [it Wwas [funded (by [the
JECFatlthe[EBRD).Inthelgeneral(donclusionsofithe project Teporticoncerning [the [potential
impactsdfithe[dompletedconstruction(dfTthe [FPBon(the@nvironmentfitfisclearly indicated
thatlcompared With[thelcurrent Situation [the [FPB Will mothave [Significant megative impacts
on[theleénvironmentallstate[in the[Neva[Bayand theFinnish [Gulf,lincluding[animalsand
plants morTonpeoplehealth.[ThelteportlalsolincludesalPlan[oflenvironmental (protection
measures related fo reduction [Gflimpacts, honitoring [and hanagement.

In[200122004,the[Departmentof[Goscontrol [inthesphere of Nature Useand [ Nature
ProtectionlofTthe[Northwest Federal 'Region,[fogether Wwith[the[Main[Service for[Natural
ResourcesofTSt.[Petersburgand [LeningradOblast’Thas[¢onducted fafhumberofTinspector
examinations[JonJthestateJof[Jthe T FPB.JDuring[Ithese[lexaminations Jadministrative
irregularitiesere[found Cand [directionsCon their[temoval were produced. [Inltotal, these
breaches0flregulationsdoncernedthe Mightfo Tand, Theldbsencedflaldonclusion[oftheState
Environmental "Review Con[the [FPB, draftproceduresonemissionand [discharging “of
pollutedtaterialsand’aDeclaration [0f[Safety [forthe FPB.Negative impacts [0fthe[FPBon
thelénvironmentweremotlestablished/inthe resultsofthe[éxaminations [/Tihvestigations.

After[donsiderationlandldnalysis(offdllthaterials[concerning/the [FPB [donstruction, d@siwell as
thelenvironmentallstate[ of[the[ Finnish [GulfTin[thellight[ofl ¢compliance[with[international
agreements, [ in[ 2004 the[ Main[Servicel for[ Natural[Resources[ lof[ St.[ Petersburgand
Leningrad[Oblast’((GUPR [0f[SPBland1.O), prepared the [following [general ‘[conclusions:

1. Thelmainldocuments/during/the design, constructionandoperationoflthe [FPB must(be
the[EIAldocuments[(OVOSI[+[énvironmental [impact[assessment), as[foreseen by[the
legislation[ofltheRussian[Federation. In[telation[tolthat[is[ismecessaryto prepare(the
available[materials[ bn[ impact[assessment for[ the Ministry [ of[ Nature[ Resources[ in
agreement[iwith[Jthe requirements Jof [ JOVOS. [Isis[necessary[to conduct[JalState
Environmental (] Review [ on[Jthe[ ] federal [Jlevel ] of () the[1materials ] of (] the[Jupdate
(“korrektirovka”)0ftheldesign(documentation

2. Thelcompletionlofthe[FPB[construction [Tis[eéxtremelymecessary[intheshortest[ferms,
butmotbeforelthe ¢onstructionofTfreatment plants[of(Saint[Petersburg andLeningrad
regionwhichWwere registered [in[the [project[«Protection[0f[SPb dgainst flooding. Wpdate
ofltheDesign» [and[Wwere[¢onfirmed by [order[ofTthe Ministry [ofTConstruction[of the
RussianBederation N 17122 from(10.09.1996

3. Strengthening(offsafety measures/dgainstldccident(situations, [first(oflall l@gainst[0il [Spills
andlfires(as(aTesultlofroad fransport/dfidangerous materials, through(the[organization of
coast[and[sealprotection[service [ 0f the[FPB[(system[of! fire[safety, [ fire[extinction,
monitoringfandprotection). (Followingthe fecommendationsofthelconclusionsofTthe
State[Environmental Review[Leningrad [Committee[onEnvironment[({Lenkomekology)
ontheléconomicisubstantiation [6fthe[St.[Petersburg Ring Road #834 from20.09.2000)

4. Organization(ofd/system(dflstate @nvironmental thonitoringlinthelarea Wwhere the [FPBfis
constructed, usingavailable[technologiesandlaboratories Wwith“application "ofTother
modernmethodsandfechnologies, [including3atellite[technologies.[AsCaWwhole, [t s
necessary [fo[prepare(dprogrammelondrganization/and[conducting State’énvironmental
monitoring[ofTtheLadogaLakeFNevaltiver[IFinnish[Gulf[Twater basin[{ofwhichthe
damflisC¢onsidered (o belpart)F[on ¢onditions offederallandTegional financingWith
attraction[oflinternational investments linder[doordination[of(the WNevskoIadoga[Water
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Basin[Department, "theMain[Service[ for Natural [ Resources “of [ St. Petersburgand
Leningrad[Oblast’andthe Governments [0f(St. Petersburgland Ileningrad [Oblast’.

5. [Installation[ofTalWorking[Groupunder[¢oordination ofTthe Main[Service for[Natural
Resourcesof[St. "Petersburg Cand "Leningrad COblast’“and[the Tinvitationoflleading
organizations Which are[¢arryingout[the[dontrol,[éxamination, design’and[¢onstruction
of [FPB, Tepresentatives0fthe[Administration 6f SaintPetersburgand Leningrad [Dblast’
with[thepurposelofltevealing Vulnerablepartslinlthetealization oflthe [FPBproject,
preventionloflidlefimes, improvement[of hatureprotectionactivities[in[theinfluence
zone[ofTthe [FPB.
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Possibleproblems(ofmavigationWhen theSaintPetersburg Hlood [ProtectionBarrier(is
operational

P.P.[RParinov,
Administration0fTheSt.[PetersburgSealRort

Themain(factors[whichlinfluencethe/development[0f(St.[Petersburg(SealTradePortldrethe

following:

o Thelpossibility[ofTattracting @dditional [SeaBorne freight furnover;

e Increaseldfithelcarrying/capacityofitheshipping Toutesfowardstheportlandinthe Neva
Bay.

Therefore, [the matter [0fTthe ' developmentofTshipping Toutes fowards [the portlis[oneofTthe

mostfiimportantmatters.

Currently(ship movements[fo[the[St.[Petersburg[portland [fransit[ship movements [fakeplace

through [themain [Seafoute, Whichlincludes:

e Kronshtadt Ship Fairway(KSF)=length22Kkm;

o St.[Petersburg/SeaChannel [{(SPBISC)=length31.1 Km;

e Partloflthe[Bolshaya[Nevaltiver[from[the[Nevalinouth[till the[Lieutenant[ Schmidt
bridge—ength4 km.

Presently, the[St.[Petersburg [Portdan [take [ships(ofisizesnotléxceeding (the following:

e onllengthM60m;

e onwidthi=40m;

e onldraught=01m.

By/(specialldgreement(ofTthe [Captain0fthePort’d ship with[éxceeding [Sizes[danbe[allowed

tolenter.

Navigation(in thelexternal landinternal portWwaters[is fegulated by [Obligatory [Statements [0f

theSealAdministration[0fthe[St. [PetersburgPort.

Alonglal¢onsiderablelengththe Kronshtadt'Ship Fairway followsmaturalldepthsfrom(the

St.[Petersburg Meception dight Buoy [fill buoys #23 and #24. [Currently [the [KSF [goesthrough

thetemporary [havigation[gap, [in[future, “aftercompletion ofl the constructionof the

navigation[openinglintheBarrier,the KSF will Be directed through mavigationopening [(C[1.

Currently [the Wwidth [0fTK SF [is [100=+120(1n.,[fhelindicated [({maximum) [draught[ofTships[is

11,0m.

Thel$t.[Petersburg[SealChannellincludeslanlopenlandlal¢losed part.[Thelopenpartloflthe

channel passesthroughNevaBay[from[thebuoys ##23 [and 24 (fill [picket[132.[Thelclosed

partCof the[Channel[goes[from picket[ 132 between the Northernand [Southernchannel

guidanceldams, [throughtheGoldenGates[and[the Wwaters 0f[the[Coal [Harbourland Forest

breakwater, [past the mooring @rea(ofithe 2" district(ofithe[St. [Petersburg port and further [till

the Nevamouth((FNevalGates”).

Thewidthloflthe ¢channellin[thedpenpartis[100 [, [inthe ¢losed [partlit[is[80m, and[the

indicated haximum/(draughtfis[8.311,0m.

Thelship(roadleadsfurtherldlongthe BigNevalRiverfrom[the beam 0f[Gorniy [Institute(fill

the(LLieutenantSchmidtBridge, Wwherethelannounced(draught(is(8.1m.

Besides[themain[sealtoute[for(mavigation[inthe[NevaBay[therelis(alsysteml[ofbranched

canals/and fairways.

Thelcarrying(capacity [0flthe Branched [channels/and [fairwaysdoesmotlinfluencelthe [Garrying

capacity l0flthemain(sealroadland Wiceversa.

WLI] [Pelft[Hydraulics C-17



July[T2005 73979 Operational[[Management[df[the[3t.[Petersburg
Flood[Protection[Barrier
Report[dn[the[Int’I[Workshop[1 9[20[MMay[2005

Howeverlthelconditions[oflintersection(oflthe branched[channelsland fairways With [the tain
sea[Wway[ can[limit[thevolumeofThavigation and ot allow[toreachlthe theoretically
calculated[carrying(Capacity.

Taking[intoaccount this[problem, as part ofTthe construction [of Flood Barrier[Protection

Barrierlthe[dompany“Lenmorniiproect” [presently [Garries [dutlaldesign forfeconstruction and

construction/oflseaWays. [As[aTesult,ships Willlable folgo [fo[portmooringplaces [or ake

thefransitmavigation éitherlalong (KSF [and [fhrough[C 1, or bypassingthis, @and[go through

C[2;whichwillatthe[Same fimelallow [fo(relievethe hain(sea road.

Accordingfoltheldesignpreparedin[1988 andlargely [implemented (how, the [frack[of the

Flood™ProtectionBarrier[goes from[Gorskayalonthe Worthern(doastlofthe [Finnish [GulfTio

Kotlinslandand [further o [Bronkalén[the [Southern[éoast. [Thelfotal Tength[of thefrack s

25,4km;(ts Theightlisfabout[7mlabovelseallevel.[Formavigation [fhroughthe dam(therelare

two mavigations(opening[C1 @nd[C2.

Navigationlopening [C1 between Kotlinland theSouthern(doastwill haveaWwidth200mland

depth[16m.[CM Gsfntendedfor[passageof ships vithaldeadweightupto[70,000 fons.

Navigationlopening [C[2 betweenKotlinfandthe mortherndoastwill haveld Wwidth110mland

depth[7m.[C2[slintended for mavigation[ofTships Wwith [telativelySmall displacementand

draught5.5m; [first[ofldll for[shipsofriversea” [fype, as Well [ds[ships0flsmallSize [(yachts
and[cutters).[Shipswhich[Will[able[to[gothroughlthe[C[2[musthavelaltotal Theight[hot
exceeding16m.

Along(thewholeIengthloflthedam,/including[C[1[and[C[2[alhighwayoflinternational level

is[planned((over[C 2 vialthe[roadfransportbridgeland inder [C[1 [through(the[toad transport

tunnel).

Aslpart[(task)ofTthe Feasibility [Study [(TEO)[(ofltheproject)for(the[teconstructionoflthe

Kronshtadt[fairways[and[theldesign[preparations(thefollowinglaspectsarel¢onsidered[(in

the part(devoted to(C[1):

e Extension[offairway#1 (BigShipFairway);

o Transfer(oflthe(St.[Petersburgreception light Buoy [(with given iew Mumber #1) [fo the lof
crossing0ffairway #1 Withthe Mew part(0f the KSF [(fairway #2);

e Changingltheboundariesoflanchoragelarea#3onthe Big KronshtadtRoad;

o Straightening [0fTKSF:buildingloflamew [partWithTength 8.3 iles, idth 311 50m [{first
phase),[200m[(second[phase), depth[14m[(first[phase), 16m[(second[phase).[ These
actions[consider temoval Coflthe[2[existing[elbows oflthe fairway, toltemove[from
exploitationarange[oflight[signs[0f(Big[KronshtadtRoad(direction271.2(91.2)[dnda
range [ ofl Kronshtadt[light houses[(direction[286.91106.9), construction, instead "of
existing ranges [the light(signsofMiddleHarbour, [@ iew [ange [0f[signs(which@reclose
in[termsofldirection), Whichlarelable[to providelalsafe havigation alongthe whole
distancefrom[turning “ofl light[signs’[ range[ Perekhodnyilfin[the district of lisland
Kronshlothintil the mew [place0freception buoy #1.

e Protection[ofTthe mew Part[of(KSF withmew [Floating[Warning[Signs (FWS) =13 Tight
buoys;

e ConstructionlofThew Light[Navigation[Signs[{(LNS)Con[theprotectingbreakwaters[of
navigation/openingC1;

e Construction/offnew[@anchorage((#4A)Wwhichlis Tocated[southward (of fairway #1 [onthe
beam 6fKrasnayaGorka for Targe fonnage ships, Whichgo [fo theléntrance 0f theport.
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(In(the(part/devoted(to(C(2)

1.

Reconstruction[ofTthe Northern Kronshtadt fairway [Wwith Tength 9.2 [miles, (providinga
depthmotessthan6m by Width[80m [(firstiphase), providing[ofidepth motTessthan7Tm
by Wwidth[110m(dffairway’s[channel (second[phase);[@équipment0fTthe fairway With mew
lightThavigation[signs[(LNS)[includinghew[teceptionbuoy#2, [LNSon[protection
breakwaters[0f[C[2andlon[thebridge’sé¢rossing [through[C2;Wwithmew FWSIII 7Gce
buoys.

Construction6fmew [Western TKronshtadt Tfairway [(2[elbows) by Wwidth 600m [on matural
depths from[12[fill 25 m, [its[equipment Wwith (FW S M9 (Tight buoysdlong the [axis[ofthe
fairway;

Construction[ofThewanchorages (#4B,#4V [with [capacity [of[5 fand 4 Canchorplaces
respectively)[in[the North[andlinthe SouthlofTNorthernldamlofTthe Flood [Protection
Barrier[(FPB)[and[protectionaround Canchorages [by (FW S T3 [and [5 [ightlice [buoys,
accordingly.

Construction[oflalcar(fransport(bridgeoverthe Worthern Kronshtadtfairway. Inorderfo
choosingitsCoptimalCheight[thelspecialists Cofl LenmorniiprojectCconductedscientific
investigationsising[Statistical [datalonmavigationby [fypes0flships; theselinvestigations
demonstrated [that[a[bridge heightlofl16m/is suitablefor[ftheldverwhelmingmajority [of
ships, Whichgiven(their(size[drelablelto[go through(C2.

Inlorder(folavoid/various[types[ofiproblems telated [to[safe[mnavigationlinthewaters of the
St.[Petersburg [Port(inlthesituation(ofla functioning[FloodProtection Barrier(and o [Solve(the
taskslabovelmentioned, itlis[Mecessarytoltakeinto/considerationlthe following:

Thedeconstruction Wworks on the [SeaMoads [and[theiréntering [into[éxploitation With the
designed Sizeshavetbbeldompleted by [the homentthe mavigationldpenings (T @nd[C
2lenterfintoleéxploitation;

Thepriority lin[ferms[ofléntering [into [eéxploitation[is given[fo [C[2because thisaction
willallow[fo [relieve the TainSeafoaddnd atthesamefimefolincreaseseaBorne freight
turnoverfrom[(nonSpecified) mlnfonsperyear{currently) fo[60 80 mlinfons peryear
(asprojected).

Duringltheimplementation[oflsubmarinetechnical works(aldeepening(dfithe€éngineering
communications[{cablesand [pipelines; Whichlare[¢rossing[channels[and fairways; [and
require(faking ip [ormoving)has fo (beldonsidered that will be [Sufficient forinhindered
conductingofTtheprojected [dredginglofthe[fairway, [thatmeans, Without further faking
outlor[movinglofTtheléngineering[¢communications, [inlaccordanceWwith thethreshold
levelloflthe mavigation Gpenings.

Thellitemsofnavigationequipment whichare[necessary[ for[service of[ new[ and
reconstructed(sealtoads have(fo beputlintooperationlin strictaccordance [Wwith design
decisions(andtoBelservedduringlexploitation in ininterrupted regime.
ThebuilduplofTexperience by fhavigatorstegarding themew ¢onditions oflhavigation
(increase[ofTsizes[0flthe[ships,[Whichlarefaken[by[port; changing[oflthehydrological
regime[of the[waterbody, the new characteristics 0flthe FWS, mew [Characteristics [0f[the
sealroadsand(etc) has[toltake[ placelsystematically Cusing[ tomputer[imodelingand
preparation/offpractical fecommendations.

Thelmainlobstaclefor[developmentloflanchorage placeslis(the danger[ofimines from(the
SecondWorld [War, which[Wwas(declared for the Water(area 0fithe [Finnish [(Gulfby [decision0f
thelleadershipofithe Baltic [FleetStaff. The result(oflthisdecision fis the [prohibition foriships
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toldropanchor, withtheléxception(ofispecified Places. Instead [0fléxecuting/[its functions[on
liquidation(ofTsuchkindofldanger(andthelannouncement/ofinew [places [for[anchorage, the
HydrographicTServiceland[the[Leadershiploflthe Baltic[Fleet, Withoutlagreement[bythe
Captain[dfthePort, Have inilaterally [changed(the functions6fthelexisting [@anchorages(in/the
water[arealoftheport. [ They[gavelfoltheseanchorages themon defined $tatusdistrictlof
waiting”, [a[short—term/[staying[ofla(ship Withoutdropping@anchor.[Such Kind [0flactions Were
takenforanchorages #1 Aland #1B [(they(are Tenamed [into [Fdistricts[0fWwaiting” [#8 [and #9
accordingly), and[for [thelanchorages[on[the [Eastern land BigKronshtadtRoad.

Forbuildingthemewlyl¢reatedanchorage #4 A, WhichWwaslabovelimentioned, The[Central
Scientific[ResearchInstitute ‘of[the Navy (“CSRISN”)haspresently [preparedlalscientific
researchproject, Whichhas[passedacceptance (bythe deadershipldflLeningrad Military [Sea
Base, [andlis[submitted for[approval [fo the mature Safety[and onitoring [bodies. Based [on
thisplan, the [St.[Petersburg branch[6fTRosmorport” will [infuture, fromlits[éwnfinances.
implementfheConstruction(dflthisianchoragelandlits opening for mavigation

Through faultiofithe Ministry [0f[Defence, the Decision 0ftheMeeting Withthe [Chairmanof
Russian[Government({art.16Protocol #MK P102p[6f126.01.01) Onlfransfer[0f[a mumberlof
hydroltechnicalCobjects [ from[the Ministry[ofl Defencel0flthe [ Russian[Federation[to[the
balanceloflthe Ministry [ofl Transport[ofTthe Russian[Federation has[hot[been[tealized till
now. Without[Solving[this[problem, [it[is impossible [fo [provide money[for [feconstruction [of
sealroads, o provide(these[With mavigation[équipment. [This[theans[that full[implementation
oflthelactivitieslaimed(at/providing mavigation safety(is[alsoimpossible.

Inlconclusion1would(like[to[mention[that(thedevelopmentlofithelsealtoads oflthe[St.[]
Petersburg(Portlisaltask ofl greatlimportancelinlorder[to[ provide[havigation[safety[with
continually growing[seaborne(freightturnover. ThisldevelopmentWill [give[the[Opportunity
toltemovelal humber[ of currently[existing[limitations[for[havigation.[ Tt willCalsoallow
accepting[big[tonnage[ ships[Wwith[length(till B00m, Wwidth[till[50m,and [in[general [will
heighten [the(attraction 0fthe fradeport(0fithe [St. Petersburg.
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Floodforecasting [for Dperational Management
inTheNetherlands

Herman Gerritsen,
WLI[DelftHydraulics
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Thelwater[levellalong[the[¢oasts[dfl The Netherlands(is[¢characterised (by[a strong [but[well
predictablel rise[ and[fall, 'which[occurs[twicel alday,[and[is[duelto[ astronomicall tide.
Superposed[on(this, [(water(level tise[dueltoirregular (wind[effectsand larger(storm effects
occur.Both(fideland [(imost) [Storm[surgeeffects [originate [from [theAtlantic [Ocean, [énterfhe
North[$Sea’dlong[Scotlandandpropagate(southeastlalongtheleéastern English[¢oast, foward
thelcoasts0fThe Netherlands, Which is Tocatedin [the ost[Southernpart/dfthis [continental
shelfbasin. Duefo [decreasing [depthsand(the funnel shapeofthe Southern North [Sea, [strong
resonancel effects and[intensificationtakesplace. Thelhistorically fmostCdisastrous[storm
surge[0f(1 February1953ledfolextremehigh Wwaters[and ¢ollapse[ofTtheldikes, Hoth[sSince
thepeak(stormeffectdccurred(atthe fime 0fhigh Water[during @ Spring [fide, While fhe Storm
alsohadlanleéxtreme duration, Govering(threefidal HighWaters.

Infthelearly [1980(ies, in View [0fthe[completion@nd [operational Thanagement(0flthe Fastern
ScheldtBarrier[(1986),[afulltedesignoflthe[thenéxisting [¢computermodel (based [flood
forecasting,driven by windand [pressure, wasdecided). CAChew imodelCapplication[vas
designed, covering[all[6fTthelshelf, [@nd [extending sufficiently farinto the[Atlantic[Dcean,fo
allowlinclusion/ofldepressionléffectslalreadylindeeplocean Waters [ JThe mew odel Was[set
uplandldevelopedtolsimultaneouslymodelthe windand[pressure[induced[storm surge
effectsfogetherwiththe fide,[thuslincluding[thelinteraction(and[énhancement(/[decrease[of
the(surge by thefide Tlsurgedynamics.

Theodel@pplication, WhichWas(started in[1984 [as[a[joint[development[0fRijkswaterstaat
and WL [DelftCHydraulics, "lis Cused [for Coperational Csurge Cforecasting[at[the "Royal
NetherlandsMeteorological [Institute.[ Whilelthe[inodel[areahashot[changed, the[model
quality[is[mow[significantly higher. [Performancelanalysis[dnd/studies(to[improvelthe model
quality[and[the[forecasts[are[ongoing activities, Using quantitativelassessment[techniques
and[datalassimilation. "A[furtherstimulus[for[improvement[iwas[the completion[0f the
Rotterdam[Waterway [Storm[Surge Barrier, Which[demands[évenlhigher[forecastlead[fimes
andlaccuracy,[since[port[operationsneedto[beltaken[into[account. Forecasts[are[madelat
KNMIfor[aperiod[ofl48 hourslahead, [anddreltefreshed four fimes éach[day((forecasting
cyclelofl 6 [hours), using[ most[tecent[ surface windand[surface[pressurel forecasts, and
includingmostirecentcoastal Wwater level [observationsfrom tip wind [Stations in[the Kalman
Filter(datalassimilation.

Thelpresentation/introduces thisso¢alled Dutch [Continental [ShelfModel land [shows [Several
examples(oflitsaccuracydnd [theforecastimprovement by ising[the[dataldssimilation. New
developmentsincludethe[ cooperation of the[ North[Seal countries in[the[NOOSand
EuroGOOS projects, whichstimulatesthelexchange [of[operational [forecasts as[a[meansfo
improve(the inderstanding [and[the forecasting[quality [fo [fhe kiser.

Theloperational [forecastingland[warning[system [at (KNMI(is [outlined, using(three [different
levels(and fiypes0fWwarnings.
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Alsecond part(ofthe presentation(addresses(the Tesponsesystem(inGase 0flstorm [fhreats. The
soldalled[SVSD[crisisCmanagementunit[isthencalled “into sessionand[prepares[the
response, by[mobilising the[‘manyagencies Thaving[responsibilities Jfor Jstorm Cthreat
situations. [Forallarge mumber [ bfpotential “situations, detailedresponse kcenarios[are
available,WwhichCare[trained [from fime[to[time.[The [SVSDcrisis(management it also
updates(theforecasts@s[soon[as mew informationlis[Goming[in, dnd [distributesthe Warnings
toldll[organisationsfinvolved, including the BarrierMManagement [feams. [Detailed [évaluation
ofleachlstorm[situationis[standardpractice, and forms[an[effective[imeans[to telassess
preparedness[and[initiate improvements oradjustmentsin procedureslinlorderfobelever
better Prepared [for the€ssential atural hazard Thatmay resultfromStorm[Situations.
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Meteorological [and [0cean forecastingin[Sweden

Hans[Dahlin,
Director EuroGOOS /ISMHI

WLI] [Pelft[Hydraulics

Theloperational (meteorological, hydrologicalland[oceanographic[forecasting[in[Sweden(is
performed (by [SMHI. [Computerisation [of(fe[forecasting (models started (more(than 50 (years
ago.[Most[systemsare[fully lautomatic, andlarelonly[supervised[bytechnical [personnel.
Scientists[work[in[the background (with furtherdevelopment,and[stepin[When[problems
occur.[Alset[bfbasiclimodels[are[forcing[special (imodelsfor different applications and
services. [ Forecasts[and forcingare[also[derived from[external [forecasting[centres [ (for
example, [ECMWF)[andlasback mp fromlinstituteslinmeighbouring [countries. Productsfo
usersare[delivered (by[specialised(units,oneforeachbfl the "disciplinesmeteorology,
hydrology [@and[oceanography.

Thelmeteorological [forecastsare[based onthe(HIRLAM iodelnested [into the(ECMWF
model.[Thebasicloceanographicmodel s THIROMB, [a[model for [the Baltic[Sealand North
Sealdevelopedfrom(the GermanBSH¢iodel. [HIROMB [forecaststhe 3D current(fields,
salinity, femperature, [sealice(and(Seallevel. Forecasts(are tun[fwice(alday for[48 Hours@head.
HIROMB/[is Coperated, [ldeveloped Cand Cused Cthrough Can Clinterfagency Cagreement, Cwith
participation [fromfive[Balticcountries.Separate[inodels Care used for[wave[ forecasts:
HYPASIand[SWAN.

Theforecasts meed [fo [beWalidated[andthe odels Fequire[datafor [dssimilation. Exchangeof
datalandproductslareobjectives for the[developmentofTBOOS, the[Baltic Operational
Oceanographic[$ystem. Themainobjective[6fTBOOS islincreasedefficiencyland[qualityin
theproductionofmationalland[Gommon [Services inthe Baltic[¢ountries. TheTfesources in[a
singlel¢ountryaremotSufficientfor theproductionlofTthe Tequiredservices.[Collaboration
betweenlcountries andbetweenprofessional lagenciesislessential [in[order to obtainthe
socialland[eéconomic[benefits[from[operatingefficiently [Within[andlachieving sustainable
management(0fitheldceans(andldoastal Zones.

Thelpresentation demonstrates products and services in[ Sweden[but[also[core[services
available(foriiselin(other(dountriesthrough éxistinglinternational [Cooperation.
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International Cooperationand InformationProvision for IntegratedWater Management[0f
St.[Petersburg

RosalR.Mikhailenko
HeadofResearchand [Environmental Mepartment6fiMorzaschitaDepartment(oftheSt.
Petersburg [City (Government

Thegeographical [Situation[ofTSaintPetersburg[as(one[oflthe most/important[strategic[dities
ofTtheRussian[Federation[isuniquelbecauselit[islocated [on[the Baltic[Sea Coast[onthe
easternlendlofTthe GulfTof(Finland, partfofthe LakeTadogathe Nevaltiver TNevalBay[]
Eastern[GulfiofFinland System, Which(is[the Targest(in [Europe.

ThethemeMIntegrated[Water Management" [(has[for[d Tongfime [been [Oneof the [priorities [in
theldctivities[0fthe"Morzaschita" Department. (Whenléstimating theécological Gondition[of
thewater(system Tladogallakethe NevaRiverINevaBay[Easternpart0flthe [GulfiofFinland
in[¢onnectionwith[¢onstruction[oflthe FloodProtectionBarrierin[1990, [the[International
Commission[of Experts pointed “butthe Thecessity Coflintegrated Swater[imanagement[ for
St.Petersburg.

International ‘cooperationinthe sphere [0flintegrated Water anagement[0fTthe [St.[Petersburg
Region(started[in[1990.Thefirstjoint[activities Wereainly [¢onnected Wwith éstimation[of
ecological Tcondition Cofthe Twater Csystem. [IRepresentatives CofJ6 Ccountries, Cincluding
specialists[from[TheNetherlands, TheUnited [Kingdom, (taly, Finland,[Denmark andthe
United[Statestook [part[inthework 0f[theCTCommission.[TheInternational (Commission
recommendedthelapproachloflintegrated Water (management[in[St.[Petersburglasthebest
way[folsolvelthelgcological problems.

Taking[into[dccountthe [Similarity [6fTthe Main[Settings(in[the Netherlands land [St.Petersburg
suchl(ds(theirlocationlin/eéstuaries/ofllargerivers, the(drainage Basin 0fWwhich(areboth inside
andloutside(their[countries, they (both [fequire [Step By [step [Water management/development;
the [donstruction[oflports; [protectionproblems(andwhatlis [Wery [important=The Netherlands
has(successfullysolved[the(flood [protectionproblems(Tand(atthesame timel[énvironmental
problems(¢onnected with[constructionofTflood [protection[barriers.[The(tichéxperiencelof
the Netherlands[and other[European(countrieslis(very televant(forour(tegion. International
cooperation[ has[already helped[lin[creating[ al scientific[‘approachl to[lintegrated water
management. [ In[11996we[started [ the[joint[IRussianDutch [project["Integrated [ 'Water
Management(for[St. Petersburg". In2000,as [@result/oflthethirdstage oflthe [project, the (GIS
oflflood[Wwarning[and flood damagelestimationfor[St.[Petersburgandthe[¢oastal [area of
NevalBay[was[¢reated. [Specialists fromWL|Delft[(Hydraulics,[(Morzaschita, /Aerogeodesy,
IRE,PAS, Civic[Protection, Emergency [Situation[Agencies, VNIIKAM [and[the North[West
PolytechnicInstitute[¢reated[aldigital map[of[St.Petersburgland (NevaBay using[the[GIS
ArcView3.1 [programme, [including[the[geodetic Theightlof(thelarea. The teliefwhichlis so
shownin(thedigital map akes itpossible[fo[definethe flooded ferritories[0flthedity When
the Tevelloflwaterlis[from[1.5 metres up[fo 6 metrestelativefothe zerolevel [ofthe Baltic
Seallevellsystem. [Classification[oflobjectsaccording [foltheir(dategoriesofland use, [districts,
streets[and mumbers[0flthe (housesand [0ther (buildings, (ds Wwell [dsinformation[dn [the[dost[or
valueland(the[potential [damage [with[flood [waterlevellincreasehasbeenintroduced. [1t[30
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gives[the[possibility [fo éstimate [potential flood[damage for éach district, éach Buildingland
for[allcategoriesof land use.[Besides,almodel [system[ for water[level “forecast[was
developed. [Within this[development, datafromthe Swedish[Meteorological (Hydrological
Institute(is[dbtained for [festing [purposes. [Potential isers0fTthe flood forecasting system and
GISHavebeen(trained. Furthermore, documentationhas been Prepared.

TheFPBslin(the[¢ompletion[stageand[it[ismecessaryfoltakeleveryeffort o fakelinto
account(thelinterests[ofTall[$takeholdersfolachievel¢onsensuslinldecisionmakinglinflood
threat/situations.
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Floods(ihSaintPetersburglandFlood[Forecasting

GrabovskyA.L.,MrenT..M.,KolesovA.M.
North[WestHydrometeorological Dffice (INWHMS)
Malashin, Yu.D.(LCHMS)

Floods(in[Saint[Petersburg 0ccur when(the water Tevel(rises up fo0riexceeds 160 cm(relative
to(thelong[periodBaltic[Seamean level [(“Kronstadskii[footstock™).[The main[water [level
observationlis(known [asGornyi Institute [and is [placed @t the fight bank [0fthe Nevariver2.8
km[fromlitsthouth. Theldbservations have been tadesince 1877.

WaterIevel Tises[over200¢m(are[ofTserioushazard [fothe(dity. MDuring the Tast[20years[33
floodshavebeen registered @t[Saint[Petersburg, @mongthem 11 [cases/@xceeded 211 [cm.

Itfisfusage(folclassifylall Wwaterlevel Taises at[the MNevamouth by theirteasons underthree

groups:

e rises/daused by wind[surges(inthe EastGulflofFinland,

e rises,TesultingfromSeichedscillations6fithe BalticSealevel,

e rises,[dueltolthelongwavesenteringinto the[GulfloflFinland from[theBaltic[Sea.
Specifically theTatterrises[cause(significantfloods, @mongthemthelcatastrophiclones.

Forfloodforecasting Weise fthe formulafakinginto [@ccountfwo tain predictors:
o heightlofithe(surge Wwaveat(the entryofithe GulflofFinland,
¢ increaselofTthisheightlduelfoWwinddver(the@realofiwater.

The'authorloflthat(Synopticmethodis IN.I.Belskyi. (His method makes it[possible[to [forecast
themaximuma tise[but(notlearlier than[5[8hours[before the ¢vent.[Suchlaltimewindow[is
insufficient[for(aldrastic Heductionofl[damagelinamegapolis(Suchas[St.[Petersburg. [Since
December(1999,along With[thelsynoptic ethod, [the[$t. [PetersburgWeather[Service Tses
thepreloperational hydrodynamicléomputerized(flood forecasting[system. [This[SystemWwas
created by [Morzaschita, Worth[West[Hydrometeorological [Officeland (Delft[Hydraulics, [the
Netherlands.

Thepresentday problems:

1. Notlall8ynoptic situations,[whichlhavelindications[of danger,lead [fo[teal floods.
Thelcomputer[system[gives evidence, butthe[final[decisionlis theltesultloflthe
synopticactivity.

2. Thelhighresolutionlocal Tmodel THIRLAM [thatCproduces(the imeteorological
information[for[thewater[level forecast'imodel "systemherein[St.Petersburglis
another(than[theloperational fmodelfor[everydayuse. Financial [support[and rhard
work Cduringabout11 8 Cmonthsareecessary for[creation ofalRussian[imodel
analogue.

3. Theldensityoftheobservationnetwork [linthe "GulfTofl Finland[isCabsolutely
inadequate.[Welputforward [aproposal formakinga[¢omprehensivelobservational
real fime(system(aspartiofithe final project.
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4. Thelwinter(surgesfogether WithStrong Winds[provokelicebreaking land forming[of
ice(barrageslalong(theanks.It[ismecessary [fofakelintoaccountthe possibility lof
damage[fo(the barrier(control [gearechanismsandinthe mavigationGpenings.

Theossibility oflalcatastrophicfloodlin[Saint[Petersburgincreaseswith[fime. Therefore,
elaboration(dfTthe right hanagement(decisions/during(thefinal [stage(ofthe dompletiondfthe
construction and[thesubsequentOperational [regimebfthe[FloodProtectionBarrier(is
extremely iimportant.

WLI] [Pelft[Hydraulics Cc-27



July[T2005 73979 Operational[[Management[df[the[3t.[Petersburg
Flood[Protection[Barrier
Report[dn[the[Int’I[Workshop[1 9[20[MMay[2005

Automated FloodForecastingSystem [for [St. [Petersburg

K.A Klevanny (MORZASCHITA)
M.S.W.Mostamandi (NWHMS).

In[1199812000, thel Flood[ Defense Departmentl MORZASCHITAofl the[ St.[ Petersburg
Government, North[West[Administration on[Hydrometeorology [0f Russia[((NWHMS)and
WLI[[Delft Hydraulics[conducted two[joint[projects, funded By [the Ministry [0f([Economics (0f
the Wetherlands.[As(@Tesultloflthese [Projects, @fully [automated flood forecasting [System [for
St.[PetersburgWwas[developed. In2002 2004 as a[fesultofjoint work Hy [MORZASCHITA,
KNMI, [theRussian[State[Hydrometeorological University and INWHMS and[funded bya
NWOlscientific Tesearchgrant,[the moduleforwind [stress[dalculationsWas ipdated. Since
December[1999thelsystem[Wwasimplemented “atENWHMS [for [preloperational (use and[it
helpsthemeteorologistsConduty [to[produceWwater[level forecasts.[ In[October 2002 the
systemwas@pproved by ROSKOMHYDROMET.

The System/isbased[on forecasts[oflSurface[Windand[Surface (pressuredver[theBaltic[Sea
producedlat'SMHIWith the[HIRLAM odel with(step[0.20@ndthe@advancefime 48 Tiours.
Afterthe[HIRLAM Simulationis'done, onceperdaythe forecasted fieldsloflsurface wind
and[surface pressure with[thefime Step 1 Thourlare Toadedonthe ftpServer[of(SMHI, from
wheretheyare[teceived "attNWHMS. [Inaddition, (BSH Tprovides T NWHMS Gwithdaily
forecasts[ofldischargesthroughtheDanishStraits.[Also monthlyfean(dischargesofmain
rivers dre[taken/intolaccount.

Thehydrodynamical CimodelofT the BalticTSealBSMS5, Cinstalled “at[ the CTNWHMS, Gwas
producedGwith[theCTCARDINALImodelling[system (Klevanny[et[al.,[1994).[Theimodel
decodeslinput/dataland makes[simulations(for(the mext[48hours. Theeteorologistion[duty
canl[View[the[forecastedtimelhistory Cofvater[level [in[St.[Petersburgtogether Wwith[the
observedlonelin[thelteal [time tegime.[The[whole[process ofldatalinput,[simulations, [post
processinglanddissimilation(oflthe [results [i5 fully[@utomated.

Theprogram(system CARDINALT[uses[¢urvilinear[boundary [fitted [¢o[ordinates.  Thel[tnean
grid[dizelinthe BSMS5 model [is[7400 [th, thinimal[grid [Size[(in[NevaBay)[is[400 1. The[St.
Petersburg[ Flood[ Protection Barrier[isapproximated[in[theimodel with[ dams[with[ 4
openings.[The(total [Open(cross Section(oflthepresent(state +14900m2 (Marealis[preserved. (A
user (friendly[interfaceloflthe[system[allows[graphical [presentationof(the ¢volution[ofthe
wind, [pressure, [Wwater level fields. [Thesystem makes it[possible [for the first[time fo [dnalyze
in[detaillthe[processes, Whichllead toflooding[in[St.[Petersburg.[The[presentationshows
suchleéxamplesofflood fields/évolution.

Validation[ofTthe[system[performancelonhourly[datafor[St.[Petersburg(forlalthree[years
periodshows(thefollowing[tesults: [observedand [Simulated eans[dre15and [12[¢m, Moot
mean(squarelerror(is[17[ém, mean absolute érror(is(13 [¢m, spread is[17[¢m, observed and
simulated/deviations(dare30[and 31 [dm, ¢orrelation ¢oefficient[is[0.85.[15 [recentsignificant
water (level Tises [(with mean height[143 [6m)Were[simulated With ean(absolute ‘érror[in38
cm.[Themmoment[ofpeak [flood[oflthelargestfloodlin[the modelled period [dccurred [on[9
January2005. TtWas[forecasted[practically l[exactly (2at 11 (h (35 min. [(Moscow [fime), butthe
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peakwalueWwas[considerably[doverestimated.Analysis[oflthe possibleTeasons[0fTthis is[done
infthe [presentation.

Thepresentationlalso[contains[anlestimation how[the presentlaccuracy [of [forecasts[fulfils
the[demandsofthe[dperational hanagement[0fTSt. PetersburgFlood [ProtectionBarrier.This
operational [§ystem[$hould[consistCof an automated[flood [forecasting[system, automated
waterlevel ionitoring, aldatalassimilation[module,aldecisionSupport[system(forl¢losing
and(openingdfithe Barrier(gates, Teliable [onnection lines and@flood [alert/System. Warning
aboutl¢closingthe Barrier[andfollowing lamendments$hould'belgivenlin[dueltime. The
system[should forecasttheloptimal [fiming for[dlosingland ‘openingofTthe Barrier, [Suchthat
thewaterlevellin[theCity Wwould Tiot/€xceed @ certain Tevel [(at present(itfis [160¢m) Whileat
thesamefimetheperiodof’closing Would Be minimized.

Itishould Befakenlintoldccountfhat/opening ofithe hainmavigation sluicelis possiblednly if
thewater Tevel [differencebetweenboth[SidesWill motléxceed [40cm. Probably, @lsodldelay
intheclosing, When¥elocities(in fhe sluice Will feach Several /s may [give risefo [problems.

Forltheflood[0f19 [January 2005 [alclosing, Hased 'on [the thodel [forecast, [should e done [for
21Thours.Afterwards, lising[dbservations, [it[is[found thatthe Barrier shouldbeclosed for[11

hours. Itlis [Seen thatfor[the[effective operation[oflthe Barrierflood forecastsshould [be very
accurate.

For(the[improvement[ofithe forecastlaccuracy, [further[stepslare[planned: [improvements[in

bathymetry,(generation(ofiamoreldetailed(grid, [development(ofidatalassimilationBlock, [test
runs(with@notherlocallatmospheric thodel.
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The Eastern[Scheldtbarrierand [The Maeslant barrier
Fromformal Tules(fopractical [dperation

Hans[Jager, (Head 0fltheDeltaldistrict Zeeland,
RenéBolMSc,Senior/AdviserWater Management

The(Eastern(ScheldtBarrier

Theformal rules for theise0flthe[Eastern[Scheldt Barrier (are(as follows:

e BarrierfisKeptopenfindermormal/conditions.

e Barrier[is[closed[iflalstormCsurgelis[forecast[ T3>[300cmlabove Mean[SealLevel.
InTwhichlévent[the 12 [strategy[isised. [This eansachievinglalevel (of100em[3
MSLTnltheEasternScheldtforthe firstChighvater. [(If[the$torm[continues andthe
barrierHas[fobelclosedagain, @level (0f[200¢m FMSLI[s(Set forthe[Second hightide. Tf
ithasto(beclosed(althirdtime, the Tevel is[100[cm*MSLagain, @nd(soon.

e AdditionaluselofTthelbarrier[is[permitted [in[the éventofloil (pollution, [ce fields[orfa
dike(slide.

ItThas[beenllaid "down[bylawthat[the Tisk[ofTflooding[intheSouthwesternpart[oflthe
Netherlands[mustbellessthanloncelin[4000years. Because the[safetyoflthehinterland
dependsiontheEasternScheldtBarrier Whenlstorm[surgesdccur, [theSafety fequirements for
the operational processes [are very(high. In(situations Wwhere the [Barrierfails folclose” [orfin
thesituationoffanMincorrectly ‘open”,this Would [Constitute@ldirect threatfoSafety.

Theloperationalprocedurefor ¢losinglandopening the (barrier[Asldividedlintofwo parallel
processes. [ Thelfirstlis the[decision support/team[process. Theldecision[Support teamlisla
groupofleéxperts, Which[domes [folthebarrierliftherelis[d[stormSurge[Wwarning.[Theyladvise
theheadlofltheldistrictlon[whether[the[barrier[should[bel¢losedand[iflso, at[what[precise
moment(this[should(take placefolachieveloptimum water(levelslin the Eastern[Scheldt((the
11211 [strategy).[ Thelsecond [ processlislthe[ Emergency[ Closing[ System.[This[islal fully
automatic[process.The[computer(decides(to[close(the barrier(as[Soon(as/themeasured Water
levelteachesMore[than[300[¢m[+MSL.[Thisprocess[¢annot[belstoppedbylanyone. The
computer(takes/over thelcontrol[6fithebarrier(ifithe Water levellgets too high.

Both[processesare[ complementary.[ The[ decision[support/team [Wwill [implement[the most
suitable(1[2[1 [strategy. Butlit[is (very [difficult[to meet[the[exacting[safety Tequirements, [ifla
process(is[only based[on Human(decisions. The Emergency[Closing[System [is(calledd[Fhigh
availability [System”. Tt[safeguards thehigh [safety [fequirements, but iticannotimplement the
necessary (121 strategy.

Solfar, [@ll 25 [closuressince[1986 Mhave Been [carried [dut By theldecision[supportteam. There
has(been [molintervention by the[Emergency[Closing[System[duringstormsurges. Onlone
occasion, [in(November2001, there[Wwas[an[fincorrect[¢losure”.[The [computers(tejected the
measuredwater[levelsofl theltide[gauges. If[there[arenowater levels available, the
Emergency Closing [Systems Takes[dverdontrollandcloses the Barrier Tor(safety reasons.
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The Maeslantbarrier

Theformal(tuleslaid [down for[¢losurelaresolelylintended forflood [protection. Thehigh
safety [fequirements(tesulted [ina[Very [low [acceptable [tisk[of[failure[ofTess [fhan [once [per
1000[Glosures.

Theldecisionwas[madelto[nselalfully[autonomous computer [ $ystem (the Decisionand
SupportSystem; inMutch: B.O.S.)fortheldperation 0ftheBarrier. [Dperation Tleaders/areion
dutyduring(closure,[dlthoughonly@saliumanback plindasethe [domputersystem(should
stop functioning.

TheladvantageofTthis[system sl that[it[provides aclearand uniformCdecision(tnaking
process,Cand[¢lear[Tesponsibilities [during[closure. CAt[the sameltime, theexacting[safety
requirements [¢an[bemet, [giventhe complexclosing[(and[opening) (procedureland fhe fact
theMaeslantBarrierwill lonly [¢loseonceinleéveryin10years.So [far, the MaeslantBarrier
hasbeen(c¢losedonceld[year o festlallthe [Systemslandprocedures, dlthough[itThas Mot yet
beenhisedlin/thel@vent/dfa’storm(surge.
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Requirements for flood forecasting for(the
St.[RetersburgFlood Protection Barrier

MariusSokolewicz(,]
TaskManagerHydraulicswithin[the[designersConsortium/(of
Halcrow/DHV/Norplan/LenHydroProject
Mel’nikov, Alexander Nikolaevich,

Deputy [ChieflEngineer forthe Design, ILenHydroProject

TheFloodProtectionBarrieris[aMather[complicated ydraulic(system, [consisting [0fT6 (Targe
sluicel[domplexesand 2 Wide mavigation openings€équipped With flood(gates, €ach[dontrolled
separately [Itsfunction(is o [protectthe[City [of[St. [Petersburgagainstlcatastrophicfloods.
TheBarrier[¢anlonlyladequately [fulfillits [fask [in [combinationwith[a[Sophisticated forecast
system.

The Pprimary function[0flthe forecast[System Will (be o [predicttheflood threatléarly [enough
tolclose(theflood gatesbBefore the floodWwavelarrivesin[St. Petersburg,and b takeldetailed
predictionsCofThydraulic[conditions foroperationofl the gates.[Additionally, the[forecast
system[dan(be used [forthe/detailed[prediction 0fdurrents mear theBarrier. [This Wwillincrease
theSafety[ofmavigation[and [teduceltheTisk[oflal¢ollisionlin{orl¢close o) thehavigation
opening, Which tayldamage(the(structure(or block thegates.

The forecast(system Willissue[3 Warnings:

1. prewarning,1[daybeforefloodWwavelarriveslin Kronstadt; [this will[allow folalert[the
responsiblelorganisationsand fo(start[preparations forpossibleldlosure

2. earlyWwarning, [8hoursldhead;Alert[State[1 Wwill Be@announced, preparations o closethe
gateswill[be started [(in the Winter, [this includesheating[dfthe [Steel [dates, Which fakes [6
hours)

3. final[Warning,[2 hourslahead;final[decisionfoclosethe gates Wwill befaken, andAlert
State[0[will[belannounced; ¢losing[oflall[gateslof(theBarrier(takes approximately (1.5
hours.

Thelforecast[system[Wwill[ form[the hart[ofl the[Decision[ Support[ System.[This[system[is
necessary [foloptimiselthe [fiming[oflthel¢closingland[opening[dperation oflthe Barrier.[The
flood[gates(in[the[C1[openinglare(tather(sensitive tohigh[speedlofiwater level tise andto
highWwaves, [the[forecastsystem Will (help [to[determine [the homentWhen these gates haveto
start[dlosing. Tt[will[dlso elp fo [optimise the fiming[oflclosing [the sluices(fokeep [the [Water
levelslinltheNevaBaylowenoughmot(to flood [the [City [Buthighleénough motlto .éndanger the
Barrier.[The forecast/systemWill[alsoindicatethe Bestmomentland [Sequence0flOpening[the
Barrier.

TheTequirements forthe [Operational forecast forthe Barrierare(as follows:
o forecast(shouldfincludelthefollowing:

— prediction[ofiWaterIevels (accuracy 0ffinal [prediction: T0=200m)
predictionof Wave parameters [fo [Optimise[closing
prediction(ofigffects(dflclosingthegates(on Waterlevels mear theBarrier
predictionofigffectlof windlonWater Tevels mear(the Barrier
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e forecastshould/bereliablelalsolin[the Wwinter(Conditions[(with/ice[Cover)
o forecastlsystem/shouldBe professionally [Operated [andmaintained.
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