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| [Introduction

I.1 General

Underthe[ESPOOConvention[(1991),@nInquiry [Commissionhas Been(established [related
toltheproject[TDanubeBlack[SeaDeep WaterWNavigation[Canal[inthe[Wkrainian(sector[of
theDanubeDelta”.[A[Technical Commission, comprising[tepresentatives 0f[Romanialand
UkraineasWwelllasfa mumber [0flindependentéxpertshasbeen mominated [fo [investigatethe
project.Jos Wan[Gils[0f'WLI[TDelft Hydraulics hasbeenlinvited o [fakepartintheTechnical
Commissionfon[$ubjectsCofltiver Thydrology,[sedimenttransport[and[coastal imorphology.
This Teportpresents [the findings presented By [Jos Wan[(ils [in [this atter. [The information fin
thisteporthas been compiledonlthebasis oflcontributions by ThijsVanKessel {cohesive
sediment[expert), Dirkjan Walstral{coastal Cmorphologyexpert)andDirk [Schwanenberg
(river Hydraulics/éxpert).

1.2 Reader’s[Guide

This[report[startsCwith[a[briefl projectdescriptionand[an[explicit[ formulation Cbflthe
objectives(in[Section[1.Section2 [presents(theldataldollected Wwhich Will formthebasis [0fTthe
projectlassessmentpresentedin(Section[3.

This[report[Jis[1based[Jon[Ithe Jmaterial [Jprovided[1by[Ithe[/Ukrainian[Jand[JRomanian
representatives[ in[thelTechnical (Commission, Dr.[ LudmilalAnischenkol‘and[ Dr.[ Mircea
Staras[ respectively.. Whenever[ relevant, we will Cexplicitly [ refer[ to[ the[ documentation
provided[byboth partieslasTUAdeport”[or FROTeport”. [Apartfrom thisMmaterial,lin[Some
caseslexternal(literature [(was[uised. [ These teferences [arelexplicitly inentioned at/the énd [of
thelreport.

Thelauthor[ofl this[ teport[is hot[alhativel Romanian[ or[ Ukrainian[ speaker. The[ author
apologisesforlanyconfusion(caused by misspelling[0r thisusingcertain(geographical names.
Suchmistakes(arethadeinintentionally,landdo Mot @xpress(any judgement.

1.3 Project[background

Thelprojectiinderlinvestigation¢oncernsthe te opening[oflthe mavigation[toute from[the
BlackSealfotheanubeRiverViathe Bystrybranch@nd fhe Kiliyabranch(seeHigure11).
Differentloptions fortheBlack[SeaDanubemavigation[toute Werestudied; 'SomeofTthese
optionsareMmentionedin theUAteport.[Finally, theCoptionVialthe Bystrybranch[vas
selected.[Theproject[WasSetup folbelcarriedoutlinfwophases.[Phasel1 [comprises ((UA
report):
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o theldredging oflthe(sandbar(section/at(themouth oflthe Bystry[Branch (km.(+1.898 o
km(1.534', see[Figure(1(2);

e theldeepeningloflshallowareas inlthelTiverkection between1zmailsky Chatal "and
Vilkovol(km.20.555tokm. 116.000);

o theldonstruction[dfl(a/part(of) @retainingseadam(seeHigure2).

Stateborderbetween =i
Romania‘and Ukraine | = R

tambulskiy |

Seaward Access Channel

Figure12:[] Details[ofthe Bystry Branchmouth(section.

![Riverkilometres\arelindicated fromthe Fivermouth (km(0.000) inlan pstream|direction.
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Phase2lisplanned [fo [comprise (UAlreport):

o thelfinalladjustment[ofTits[¢lementsand[parameters[inline[With[éxisting[international
standards, ip [fo[dmavigable(depth(6f(7.2 m;

e and[theprovision JofCprotective Chydraulic Cfacilities “designed[to Censure[lits “stable
operation, ihcluding(an(extension ofltheretaining[Sealdam.

Across[theUkrainian[Romanianborder, (the[Danube[ Biosphere[ Reserve constitutesa
transboundary [protected [wetlands[area, Wwhich[is[jointlyimanaged by [both[¢countries.[The
total [Surface @rea(oflthe reserve is[@about[626,000 Hha.

1.4 Objectives[of[the[present[teport

Thelobjectives[oflthe[Technical[Commission[are(toladvise[the Inquiry[Commission[on(the
likeliness[ofTsignificant[transboundary[impactslasaltesult of(theproject implementation.
Morelspecifically, [Six [aspects [0fthese[possibleimpacts (dre[subjectof[study [(see [ TSummary
of(Statements”, [compiled by [the [president[0flthe [Technical (Commission, [Dr. [Terwindt). The
present(reportidealswithtwo 0fltheselaspects, in [particular:

1.0 Trans[boundary (liydrological limpact.
2.[1 Trans[boundary limpact(oflsediment discharge and[dumping.

Relatedfolaspect({1), atelevantlissuelisthe impactofltheprojectlimplementationon the
discharge(distribution[over(theldifferentDanubebranches(andthe Kiliya[Deltabranches, ds
altesultloflthemodificationofltheTivericrosssections duefothe[dredgingofTthelshallow
areasinthefriveriandtheSandbar(sectionin the Bystry Branch. Thelimpacts/ontheldischarge
distributionpotentially [lead[fo [impactsonthewater level [dynamicsfand[on[thelsediment
transport(in theldifferentBranches.

Related[folaspect[(2), Televant[issuesare[the[Mmovementloflsediments teleased [during[the
projectfimplementationfrom[theltiver fmouths(to[thetoastal waters Which canlhavelan
impact/on(the(ittoral System. Therecouldalsobeanimpactfrom(the projectiimplementation
on[thelcoastal morphology.Thisincludestheléffects from protectivestructures(see[Annexes
Sfand8fromftheWAlreport), €.g. onlthelsoldalled PtichiyalSpit.

Nearldredging[areas, iydroléngineering[constructionlactivitiesand[dredging[Spoilsstorage
sites, the formation Toflalturbid (plumecould"belalfactor causing [impactsonaquatic
organisms[and(fish[stocks.
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2  Summary[éflinformation[lised

2.1 Baseline[¢onditions

2.1.1 Riverlhydrology

Thelaverage River[Danube discharge equals 6570 m’/s (over[the period(19211990, RO
report). Inlthe ManubeDelta, lit[s [distributed[overthethree mainMDanube BranchesKiliya,
Sulinaldnd[St. GeorgelinfwoSubsequentTarge BifurcationsmearTulcea. Inltecentyears, the
northernKiliyabranchTeceivesabout52%0fthe Manube discharge. Tnthepast100(years, @
very significantidownward frend has [beenGbservedin(the share0f the Kiliyaldischarge from
amaximum0f70% [dround 1900 Ho0 52% foday.Evenlaround 1990, theshare(ofTthe Kiliya
discharge Wwas [substantially ThigherthanTitlsfnlfecent[years: [56%[or[58%/accordingto
differentSources((see W ATeport, /Annex 4[and RO Teport).

Thelyear(tolyearvariability (0flthe [river(dischargelis [Significant: the thinimum [and aximum
annually averaged[ discharges over[ 18402004 are approximately 3600 and[ 10000 m’/s
respectively.[This[implies that[the[annually[averaged Ttiver[discharge¥aries between 55%
and152%ofTtheld@veragevalue. Thelstandard[deviation[over[19212000 [@mountsfo18% [of
thel@verageMalue.

Annex[28[tolthe[UAlteport[provides al comprehensivel description of the[Kiliya[Delta
formation, Chistorical [discharge[distributiondataloflthe (mainDanubelbranches, Thistorical
discharge(datalofTthe Kiliyaldelta,land uchlotherbackground information.Around(the year
2000, theldischargelofithe[@chakovlandBystrybrancheslisteportedat[14.5%dnd17.6%[0f
thetotal[Danubeldischargeltespectively. [Figure[2[1 [provides[alschematicloverview [oflthe
discharge distribution[dver/thekey Danube and Kiliyaldeltabranches.

2.1.2 Climate

Climateinformationlis[dollected in/Annex 28 fothe WA [report.

4 WLI] [Pelft[Hydraulics
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Ochakov
14%

Bystry
17%

Starostambulskiy

Kiliya
y 38%

52%

Starost.
21%

> statelborder

St.[George
28%

Figure2(1:C] Schematic/overview ofltheldischarge(distribution[over the key Manubeland Kiliyaldelta[Branches

(smallerbranches aremeglected).

2.1.3 River[$edimentology

Annex[29tothe[JUAMreportCpresents Can Textendedassessment of T the[Danube River
sedimentology, based[on[along[ferm hydrological ($tudy[¢arried [out[bytheDanubeBasin
Hydrometeorological [Observatory[inthe Ukrainian [partoflthe Deltalbetween 1961 and
2002, onlhistoricalldatalsince[1840,[dsWelllds[several Tecent(surveyslin(theldrea. Theain
findings/arelisted below:

WLI] [Pelft[Hydraulics

Therelis[allong(term [trend[in the[Danube [River(water(and [Sediment(discharges(over(the
period 18402000 duetolclimate thanges and[geomorphological “alterations. [1fiwe
concentrate(dn(theperiodsince1985, @fterthe[completion 6flthe major Tron Gates Iland
I1[dams, [an(average annual discharge (0f 201 (km’/y(or(6370(m’/s ¢anbe observed. The
average[suspendedsediment[transport[in[this periodis[28.6[x[10° t/y. The average
concentration oflsuspended solids i 140g/m’.

Therelis[@[largelinterannual Variability [in [the Toads[oflsuspended [Sediments. [Since 1961,
the range[ ofl observed [annual[loads[is[between[ 8.5 and[ 85 Mt/y.[Recent[years are
characterised (by [low [Suspended (loads[in[2003(12.3[Mt/y)[and[2004(15.2[Mt/y)[and
highoads[in[2005[(nolquantitativeldata). As[this[teport[is written[(spring[2006), the
lower[Danubeléxperiences(amajorflood, Whichmightlindicatelanotherlyear Wwithhigh
loadsoflsuspended sediments.

Theldannualldistribution[oflthe[suspendedsediment(loadshowslaldistinct naximum/[in
thespring, inderlinfluence [0f the[spring[high[water[period.(Onlaverage, thehigh[water
period((March(July)(contributesabout65% [to[the@annual load 0f'suspended [Sediments.

Theldistribution6f[theDanubeRiversedimentloadover theldifferent[branchesis by
very[good[approximation [proportional to[the Wwater(discharge(distribution.
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o [tlislestimated(thatthelaveragemetsedimentationlalongthe Kiliyalbranch betweenkm
115/and km[2005410%[dfitheincoming load[oflsuspended [solids.

¢ Quantitativelinformationtegardingthesedimentbed Toadatthe ipper MDanube Deltalis
ambiguous.[As[afraction[ofltheSuspendedload, 7values[betweenl1%and[25% are
encountered(ih theliterature.

e Thelgrain(sizeldistribution[0fTthe bottom [Sedimentsdlong Kiliyaland[its[Subbranches(is
as[follows: Cgrain[sizes ofT 200500 um(20550%)and 100200 um(25[60%)are
dominant.

e Thelsediment density decreases from[ 15001600 kg/m’[in[the Danube to 14001500
kg/m’(in[the Kiliya arm to 13001400 kg/m’[in the (Ochakov/Starostambulskiy Branches
to[1100 kg/m’ [in(the mouth [sections.

Panin[& [Jipa[{2002)presentrhistorical [dataldén[the River[Danubesedimentload, (based [on
hydrologicaldatalcollectedsince193 1 whichareStoredlin[the[databases0f[the[(Romanian)
National [nstituteCofTMeteorology land THydrology ((NIMH)and[the (Romanian) National
Institute CofTMarine[(Geology Cand [Geoecology (GeoEcoMar).This[kourcelestimates the
present average[Danube sediment discharge[at[25[35(10°(t/y, [out of which[4(610°t/yis
sandy material. ThisSourcelthereforedonfirms Ttheihformationprovided by the W Alreport.

2.1.4 Tides,[Inarine[¢urrents[and[Waves

Tideslare(dfmegligibleimportancelin(thelprojectlarea, With [thelspring[fidalfange lamounting
tolabout[ 10l ¢mlinlthel Western[part[ofl the[Black[Seal(British[Navy,[1969). Water[level
variations[are[ controlled [ by[tiver[ dischargesand[Variations[in[atmospheric[pressureand
wind.[Therange(oflthe fluctuations WariesBetween(0.5[and (1.5 .

Theldurrents(inlthe Black[Sealdre[generally weak [and variable,inder(influenceof[variations
inltheldischargelofltheltiversand[the wind[directionand[speed. Thislalsolholds for the
marinelcurrents(ihthelstudy(area, which[aremainly[determined by the Danube(dischargeand
bylthewinds. Thelaverage[Southward [durrent [found (in front(oflthe ManubeDeltalamounts [to
0.2570.3510/s[(BritishNavy,[1969). In(thelapproach [fo[Sulinalthe[current(is[0.150.25 i/s.
Thelstreamflow [velocity [intheDanubeBranches Variesbetween[0.25(and 2.6 /s [(typically
below (1.5 m/s).

Anlimpression(0flthe variability [0f(the marine[durrents/in [front[0fthe Danube [Deltalcan BHe
obtained [from(simulations(carried[outlin(the daNUbsTtesearchproject((for(adescriptionwe
refer [foKourafaloulgt(al.[2005). Thesimulations fakelintoaccounttheday [folday [Variations
oflthe[weather[conditions{e.g.[Wind,air[pressure)as Wwell as[theVariation[oflthe[Tiver
discharge. The results(are presented in [Figure2[2.

Informationaboutwaves(is(available from[Gosian(ét(al.[(1999)forthe [Waters 0ff(Constanta,
along[the Romanian(doast'Some60 Km(south6ftheanubeDeltalareal(Figure23).

6 WLI] [Pelft[Hydraulics
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Current velocity (mfs) at Surface - Point (29.71E, 45.16 N) Current velocity (mis) at Surface - Point (29.77 E, 45.16 N)
N N

s s
P1 P2
Figure2(2:[] Simulated marine(surfacecurrents/in front/ofithe Manube Deltal(locationsP1andP2 indicatedin
themap.
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WAVE DIRECTION

Figure 2, Froquency of occurrence of wave height as a function of approach direction at the const. A wave rose iz slso shown for all waves available,
alang with the average orientation of the coast.

Figure(2(3:[] Graphicalloverview [0fwavelstatistics(0ff[Constanta(Gosian(ét(al,[1999).

WLI] [Pelft[Hydraulics 7



June,[2006 Z3975 Deep[Water[INavigation[Canal[[Panube[Black[§ea
Report[fo[the[ESPOO[Ihquiry[Commission

2.1.5 Coastal[$ediment[transports/and[inorphology

Coastal[$ediment[transport

Panin& Jipa[(2002)provide(alclearoverview [On[thelissuelofldoastal [Sediment fransportsfin
theareaoflthe Manube Deltaland dnthe North Western [Shelflofthe Black Sea.

TheDanube River(is ThethainSupplierofisediments o the Worth Wwestern Shelflofthe Black
Sea.[Thel$edimentlinputfrom(the Ukrainian#iversDniepr, Dniestr[andBug[ismegligible,
becausethesetivers flowlinto[lagoons[whichlare[$eparated [from[the BlackSealbysandy
spits.[Thisimpliesthat¢oastal[sediment fransportlisprimarily [determined by the 8ediment
inputs [from fhe Danube River.

Thelsediment transport[inthellittoral Zone hearthe[Danube Deltalis[characterised by a
longshore((southward)sedimentdriftialongtheldelta,[generated by the Wwind Wavelbngshore
current[$ystem, [with potential Values Varyingin different places from 0(to1.2 Mm/y, or
approximately(0(1.0x10°t/y (Gosian et /al., 1999).

Thel(littoral [fransports[are[strongly[affected [by [8 (km[long[jettiesbuilt[at[the mouth[oflthe
Sulinal] Branch[] (which[] can[] bel[] observed ] for[] examplel[] through[] Google[] Earth,
http://earth.google.com/).The[Sulinaimouth [ sandbar[iscontinuously [dredged, “and[the
dredged(sand [(approximately 800,000 m’/y)(is being dumped offishore, [andthus femoved
from[thellittoral SedimentBudget.

Development[éf{¢oastline[(spit[formation).

Annex (11 folthe WA[report[presents(satelliteimagesofithe WkrainianMDanube Deltaldoastfor
thelyears(1988(and2001.The(formation 0f'the Rtichiyalspitwithin thisperiod(canBe clearly
observed[(Figure[2(4).[1t should[be[pointed[outl that[al $pitlikelthe[ Ptichiyal spit[is an
intermediate stagelin(the [processof(land formation. [Eventually [the spit[will (become [part(of
theldeltamainland.

Annex (28 [tfothe UAlreportiprovideslan/overview oflland [ddvances dnd (bank/coastrecession
over(theperiods19751988and[19882001 [tespectively, presumably[derived [from(satellite
images|like[the[dnes mentioned @bove(forthe period0f 198812001.
Annex[27[tolthe[UAlteport[ provides[ details ofl thel formation and[ development ofl the
Ptichiyalspit(by [Gomparing satellite images[0f(19982001,120012002,200212003[and 2003 [
2004 Tespectively.

Suspended[inatter[¢oncentrations[in[the[¢oastal[waters

Onfthe basis[ofTsatelliteimages, [it[canBelobserved thatthesilts[darried By theManube River
are[transported [inthe coastal Cwaters over[considerable[distances (10 km“and Cmore).
Monitoring[dataforthe[suspended matter[concentrationarelavailable for'the[Romanian
coastal [(waters[(Cociasulet[al.[2004). Theyare[summarised[in Figure2[5.[Theldatalin that
figure[referfo Tiver(borneinorganiclsuspended matter((claysand[silts) [excludingorganic
suspended thatter (phytoplankton(and related [Organic matter).

8 WLI] [Pelft[Hydraulics
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Cymyrmme: Landsai 7

Cymymmms: Landsai 4

Aara: 24.07.1988 Mava: 14092001
Kamaww THM: 3, 2.1 Kansmoaw ETM=: 3,21
Path/Row: 15128 Path/Row: 181728

Figure2(4:[0 Landsatlimages[0fitheDanubeDeltalin[1988@nd 2001 respectively, showingl@mongotherthings
thePtichiya[SpitwhichWwas formed between 1988 and2001.
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Figure2(5:[] Annuallaveragesoffinorganicsuspendedmatterionthe Romanian[Shelf'during2001,2002 [and
2003, (at(different/depths[(unit(isthg/l, [despite What the [picture mentions).
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2.2 Project[details

Overview

Phase 1 [ofthe project/domprises (UATeport):

o theldredging(ofithelsandbar(Section(atthe thouth(ofthe BystryBranch;

o theltlearance[ofl khallowareasCin[thelTiver[section[between[IzmailskyChatal Cand
Vilkovo;

e theldonstruction(ofl(alpart(of) @ Tetainingsealdam/(see Higure12).

Phase2fisplanned o comprise (UAlreport):

e thelfinalladjustmentlofTits[élements andparametersinline With[existing[international
standards, lip folamavigable(depth6f7.2 ih;

e and[theprovisionofl[protectivel hydraulic[facilities[ 'designed[to[ lensure[Jitsstable
operation,lincluding an‘éxtension dflthe retaining[Sealdam.

Sandbar[Bystry[Branch[inouth

The femoval Wwill involvelin Phase 1@ volume 6f11.7 Mm?, [in[the Fiver Section km.=1.898 [fo
km(1.534,seeFigurel2.

InPhase(2 the[Seaward AccessChannel (SAC) will ihvolve the femoval 6f(1.2 Mm”® ((Annex
40).

Deepening[éf[shallow(areas[along[the[tiver?

Shallow(areas(are/deepened @tla mumberofdivers(sections, [0ver Km20.555fo km.116.000,
see[Annex[15 For(mapsindicating[shallowlareas,[and[Annex 17 for[details(ofTtheldredging
operations’. [On the basis 0f the [available informationwe[éstimate for Phase1[a Volume[of
removed(sediments(6f1.9 Mm’, (an affected surface drea of about 113 (ha. [With the shipping
channel havinglaWwidth[6fT120m, ftheTength [0ftheaffected wiversSectionis 9400, dndthe
averagethicknessoflthe tfemovedlayerfisabout.7 m.

Approximate[representativeldross(Sections[oflthe lLowerDanubelandthe main DanubeDelta
brancheslareprovided By [Vitukilgt(al.[(1996).

ForPhase 2, [the Wolume 6f sediments fo beremoved is4.5 Mm’ ((Annex [40).

?Shallow sectionsin|the(FiverlareFeferreditolas 'rifts " (or reefs " linlthe {UA land RO\Feports.
I [ Theertical veference levellfor theseldatalis \the " Baltic[Datum ” |((Annex(40).

10 WLI] [Pelft[Hydraulics
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Construction[dredging[Yolumes[and[associated[$torage*

Annex 2[foltheUAl[teport(defines(the sediment femoval [during Phase (1 (as (3.6 Mm” [(from
bothlthe sandbar(sectionandthelshallowareas(in thetiver).[OutofTthis[fotal Volume,1.7
Mm® has Been disposed (on Tand [(see Annex (18 for site[indicationson the tap)land 1.9 Mm®
has[been[dumpedinlthel$ea. Most[bflthe[material femoved from[theltivershallows[is
disposedCon[landlsites, While[most[oflthe ‘material [femoved from[the sandbarlsectionlis
disposed/in/sea.

Annex[25 presentsthe currentstatus”, [after [Stoppingthe [Phasell [donstructionlactivities[on
1TOctober2005.tlalsoldiscussesthefamounts [of tiver[borneSediments deposited [inlthe
seaward @ccess (channel (during the 2005 [river flood, which is [éstimated @t 1.1 Mm’.

Annex B tbthe W Alreport/specifiesthe Wolume o BeldumpedintheSealduring phase 2 [@s 1.7
Mm’.

Annex 36gstimates the Tosses 0f soil [during dredging in (Phase 1 (appr. 160,000, [or @bout
10%oftheldredged Wolume)and@stimatesthesmall fractions” [therein (5% 0fthe Tosses, Or
0.5%[oftheldredged Wolume).

Operational[diredging[yolumes[and[dssociated[$torage

According(fo[Annex[8,about1 Mm?*/year[of sediments, produced (by (operational [dredging
activities, [(Wwill[beldisposedloflatthe marine[dumpSite[till [it[feaches[its[design[¢apacity [of
5.361 Mm’.’(This[estimate was[dbtained onlthe basis of the followingdonsiderations:

e OnlthebasislofThistorical [data, thelaverage/sedimentationfintheKiliyaBranchbetween
Izmailsky (Chatal land Vilkovo is[estimated at(1.3 Mm’/y (range(0.3 4.4 Mm’/y, lannex 29
UAlreport).

e OnflthelbasislofThistorical[data, the averageldeposition[ofTriver (borne sedimentsinlthe
Bystry branchsandbar section lis éstimated [t (2.4 Mm’/y (range[0.6 6 Mm"/y, [annex 29
UAlreport).

e Thelaveragelsedimentationlin(the(seawardldccess/channellis éstimated(dt[2030% ofTthe
deposition[in/thelsandbar(section,[solabout 0.5(to 0.7 Mm*/y[(annex 29 UA teport),
whichlis Wwithoutthe protectiveldam. With[this[dam,the Volumelis[éxpected fo[go[down
t0(0.25(0.35Mm’*/y[(Annex38). Note that during[the 2005 flood [period 1.1 Mm’ have
beenldeposited (Annex25, W Afeport).

* Theldesign|data mentionedin this|text are derived from the lUA Feport, having noticed thelcomments

fromthelRomanian|sideland|theresponseslinlAnnex(8tolthe UA report.
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Off{ $hore[dump]§ite

Theloffshorelsite(Selected [for [dumpingofdredging Spoilsfis(situated ataldistance[0f[8 [km
fromthedoast, @tlaldepth6fiover 20 mi(Annexes 34 [and 44, WAlreport).

The'selectedsite for[offshorelspoilsstorage is Meportedds Mot representing @ valuable abitat
for[benthicl[¢ommunities; [the [dumpsiteTies [(within The[intensive[sediment[deposition[Zone,
especiallyduringfloods. (UA report).°

Annex24to the W Adeport presents [physical [Propertiesof thelsSeafloorlaround the/dumping

site.[Theseafloor[¢onsists[ofTsilt, with[The8ize fraction <50 [im Tepresenting [79%andthe
fraction <5 jim[representing36%. The density lis feported as 1580 kg/m’.

Nature[6f[the[dredged[imaterial

Thelgrainlsizepropertiesatlafmumberfoflsampling[sitesat theshallowareas(in the[tiver
sectionlave[been compiled fromAnnexes21,22,24@and 26 6flthe WA[report,seeTable 211.

Table2(1:[1 Summary ofldredged(sedimentproperties.

Area Km Dominant Fraction <50 Fraction <[5 Density/((t/ m®)lor
GEU' um (%) um (%) porosity (%)
Maikan Island 35.50) 2 80 32 25%
38.0
Katenka/MashenkaIsland 47.00 2 80 32 30%
53.1
BolshoyMallerTsland 63.40 1/3/4 35 16 n.a.
69.7
2 80 32 40%
Kislitsky 70.201 1 <3.5 <3.5 1.32
74.5
72 23 45%
Kislitsky/Arm 75.601 5 72 23 31%
76.8
Bystrylsandbar 3 17 8 1.26
49 20 33%
7 37 12 28%
SandbarSection (annex 24) 10050 3123 1.801.9
Sandbar section (annex 26) 1 1.4
Staromstambulski (branch 11.0 14 1.3
(annex26)

1. SeelAnnex21[(UAreport).

FromthisifableWeconcludelthatfheldredged thaterial (HasfaWariable [Gomposition.

Retaining[$ea[dlam

DetailslofTthe plannedfetaining(sea’dam(dre provided in/Annex 3 [(UAreport). The Tength '0f
the’damlis planned at[1040 mlafterPhasell[and about 2830 m after[Phase 2 [({Annex[40{o

01t should be noted that the information on(the Tocation 0f the dump site islambiguous. Annex 7 fo the
UAlreport|forléxample, [suggests|thatlthesitelis only 2lfo 3 kmoffshore, latld|depthldflabout 7 m.
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UATreport).[Annex 23 [To[the[UAlTeport[presents[aldrawing[oflthe[tetaining[dam for[the
seaward [dccess[channel, lihcluding [phasing.

Accordingfo[Annex 25 [fo [the WA Teport, 1ip fo[October2005 the [protection[dam [has been
completed for360m, or(1/3 [ofltheplanned Phase(1.

Results[from[$urveys[to[investigate[project[impacts

Thelavailable[documentationprovidesinformation(on(a iumber/dflsurveyswhichHavebeen
conducted[bythe Ukrainian[side[(e.g.[Annexes[6, 26 and[30)fo[assess thelimpactloflthe
projectfimplementation. [The documentationis[ostlyfaqualitativedescription[offindings
andconclusionsWhichlarebased on(the dataldollected. [Concrete, quantitative [Summaries[of
theseldatalareliowevermotprovided.
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3  Discussion[of[impacts

Themain/subject(ofTthe Inquiry [Commission [is the[question Whetherthe[proposed projectis
likely [fo Thavelalsignificant[adverse[fransboundary [impact. Key motions[in[this [tespectlare
“adverse”, likely” landfsignificant".

The $ignificanceoffanlimpact[will[be judged [against[quantitative¢riteria, Which[Wwill[be

basedlon[(1)Thelobservedsystem characteristics,[and[(2)eéxperience. Suchlcriteriawill (be
clearly(stated [So [that They(can [Belexplicitly [discussed.

Theldegree, [fo Which@lcertain impactfis Tikely [fb [0ccur, Will beldlassified [@s follows:

e unlikely;

e hardlylikely[(inconclusive);
o likely;

e veryllikely.

ThejudgementWhetherl@nimpact(is@adverse[orfotfis[Omitted inlthe present(chapter. This[is
mainly‘donebecauselchangeslinthephysical ‘environment¢anlonlybel¢lassifiedas[being
positiveCor hegative[ifConejudgesthem[fromaltertain[ecological Cor[socioléconomical
perspective.Suchlanl@ssessmentfisdutside theScopelofithe present’document. [Therefore, Wwe
will[Goncentrateonlany [likely Significantimpact, fegardlessoffits mature.
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3.1 Hydrological[impact

3.1.1 Transboundary[impact[én[the[discharge[distribution[dver[Kiliya,
Sulinaland[$t.[George[branches

Thelquantification0fTthe impact(ofTthe projectimplementationonthedischargeldistribution
over[thedifferentriver branches canwvery Cwellbe done by mathematical Clmodelling,
providedithatianldccurateldescription0fithe Water[System(andthe changes therein(as @ Tesult
ofTtheprojectimplementationfisfavailable.Thelinformation (provided by [the Wkrainianand
Romanian Tepresentativescomprises Tesultsfromdifferentodelling[studies. [These studies
address[theimpactsfrom[the Temoval[ofthesandbar3ectionlin the Bystry mouthandthe
dredgingofishallow areasfalongthe river(during Phasel [oflthe projectseparately.

Dredging[in[the[sandbar($ection[6f[the[Bystry[¢hannel

Thetesultsoffmathematical inodelling lofTthe [flow [distributionbetween [theDanubeDelta
branches, [¢onducted [at[the Faculty [0f{Geography[ofithe Moscow[State Wniversity By a[feam
led[by (Dr.[Prof.[V.N.[Mikhailov, [indicate that[during[Tow [Wwater [¢onditions, the[increase [in
the[flow[discharge(rates(inthe[Sandbar(sectionlafter(the[¢ompletionofla[9mldeepsandbar
cutting[will be[112(in*/s, Which(is[about 0.05% of the Danube(low Wwater discharge (3000
m’/s)or(about(0.3% ofthe[estimated (low [water[discharge of the Bystry channel (17.6% of
theDanubedischarge) [JUA[teport].[The tesultallowsthe¢onclusion that there Wwill[(bemho
detectableimpact[of! the imeasures regardingthe[ flow[ distribution between[thel imain
branchesKiliyaland(Tulcea.

Anladditional thodelling[study is [presented(in[the [Romanian [report[[Annex [1]. This[analysis
alsoldoncludes[thatno[impactliséxpectedregarding the (flow[distributionbetween themain
branches[ Kiliyal and[ Tulcea. I Therefore, [ thel results/ from[ both[modelling  studies[ are
consistent(inthis(respect.

Thelabovelassessment[¢oncerns[Phasel 1 [oflthe project.[ThePhase[2 [impact hasnotbeen
quantitatively[assessed. On[thelbasis[oflthelavailablelinformation[tegarding[the Phasel1
impact, (weldo motleéxpectlalsignificantimpactofithe further/deepening [ofithe [sandbar(section
in[theBystry Branch outh during Phase2[0n [thedischargedistribution between [the Kiliya
and[Tulceabranches.

Dredging[éf[$hallow[areas[along[the[fiver[section[6f[the[$hipping
canal

According[tothemathematical fmodelling presented [inthe (U AlTeport,[the deepeninglof
shallowldreas@longtheWholeldourse[oflthedeep Water mavigation Toute WouldTesultinlan
increase (0f'the flow(discharge inthe Kiliyabranch by 24 m*/s(which(is[0.8%of the [Danube
flow [in [the Tow [water [period [0f dbout 3000 n’/s). Since we had [only dccess[fo [the summary
ofTthelmodelling[Study [JUATeport]deferring [foadeportin Russian/Ukrainian, el¢anmot
evaluate(the@ssumptions tade, The odelling @pproach(andthetincertainty [0fresults.
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The RO teportpresents in[Annex 1 anlassessment oflthe impact from[the dredginglof
shallow(areas@longthe[Tiver. Tt[is doncluded thatthe easuresWwill ‘daused 7% [increase[of
the "discharge[in[Kiliyalthannel "duringlow water conditions. [1fCapplyingCallow Dwater
discharge 03000 /s, [the [@bsolute lincrease Will (e @about 109 [m’/s, which is 4.5 fimes[the
estimate given[in[the TUAreport.[The “outcomesare[ computed by applyingalsimple
extrapolation [assuming that the (channel (¢ross section lincreases by 240 m?”. (We [think [that this
approachldoesmot/yield[correctresults becauseoflthree reasons:

e Thelamount(ofldredged(sediment(is(overestimated: (with[the Tength(oflthe Kiliyabranch
from[thebifurcation0flKiliyalandTulcea fo[the[bifurcation[of[Bystry¢hannel (being
about (95 (km, the lequivalent/dredged sediment Volume would be 22.8 Mm?, swhich is Gne
order(ofmagnitudehigherthanthedeporteddctual [dredging Volume. [(This[argument[is
equivalentwith [the feasoningpProvidedlin/Annex 8o theWAreport).

o Thelassessmentdoes ot takelintolaccountthe flow[distributionbetween thebranches
Kiliyaland(Tulcea. Because [0fthe @pproximately [50% [50% (distributionBetween [the fwo
channels, thelimpacts Will be feduced by [approximately [@factor2.

e AnlaveragingofithemeasuresoverthelGompleteTength 6fthe Branch thaytinderestimate
theClimpactofT theimeasures Jon[theflow[distribution. Theremoval Cofhydraulic
bottlenecks,[i.e.the dredging[oflsand[bars, ¢ould [havelalargerimpactlon[Wwater[levels
and(discharge(distributionthan(assessed with thegivenlapproach.

Basedlon(thelavailablelinformation Wweléstimate(theimpact(ofthe(dredging[ofishallow(areas
along(the[tiver(on the fedistribution(of(flow between Kiliyabranch(and Tulceabranch(to be
in(thelorder(0f125 m’/s(or[about (1% oflthe total [discharge [0f the Danube during low water
conditions. The(redistribution tinder flood [conditions [is [éstimated[fo [belinlthe [sameorder(in
terms (0fithe [discharge (25 m’/s), [assuming that most 0f the [dredging|is[done in (the [deep [part
oflthelcross(section, and [primarilydffects(the Tow water(discharge.

Thelabovelassessment[¢oncerns[Phasel 1 [oflthe[project.[ThePhase[2impact hasnotbeen
quantitatively[assessed.On[thelbasisoflthelestimated [dredging[Vvolume for[Phase[2(4.5
Mm?)(the limpact(0fPhase(2 hay [be[eéxpected [fo Be larger than [that 0f Phase 1 [(1.9Mm”).[A
linearextrapolationon[the[basis of the dredging volume wouldprovide[an[estimated
redistribution(ofthe flow Between the Kiliya Branch@nd the Tulceabranch infheorder0f60
m’/s.

ThelSignificancelofTthese ¢hangeshasbeenjudgedfagainstthe (backgroundloflthematural
variability CofTthe[Danubedischarge “which Malso[causes Cyear(fo[yearvariations[inthe
discharge [perbranch,[with[astandard ‘deviation[0fl18%/ oflthelaverage [annual ‘discharge.
Against(this background,it[is inlikely that Phase 1 and 2 Willlhave(significant impacts.

3.1.2 Impact[dn[the[dlischarge[distribution[dver[the[Bystry[and
Starostambulskiy[branches

Theldredginglin[the $andbar sectionlofTthe[Bystry[channel 3villThavean[impactConlthe
distribution[0fTthedischarge(attheBifurcation0fithe BystryandStarostambulskiy Branches.
Accordingtolthemathematical “modelling[presented [in[the "[RO Freport[{Annex 1), the
implementation[of[Phase(1 [0fTthe [projectWill Tesultlin@nlincreased[dischargeinlthe Bystry
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branch. (From the figures [presented [inthis[Annex, Welestimate[the Telativelincreaseat[12%
oftheTocalldischarge. Thisimpliesthattheshare(6fthe Bystryfin fhefbtal [Danubedischarge
increases [from[about[17% [folabout[19%.Consequently,thelshareloflthe Starostambulskiy
branch[downstream[0flthe Bystry [branch [éfTthe fotal Danubeldischarge Wwill[decrease [from
about21%/[folabout[19%. [Since Welhad onlyldccess o the summary [0flthe hodelling [study,
weldanmot évaluatethelassumptions nade, themmodelling[approachlandthe lincertainty [of
results.

Thisfiimpact(ofT12% fisdikely [significant for the Bystry land[Starostambulskiy [branches, [Since
itfis[oftheSame order(dsthe matural Wariability.

Thelimpactlisfalsofransboundary, [Since[it[concerns[a Tiver[which[¢oincides With[thelstate
border.

3.1.3 Impact[dn[Water[level[dlynamics[{riparian[Water[bodies[and[flood
plains)

ThelimpactCoflthe changes[in[theltiver[hydrologylon[fish[and[bird faunalis[primarily
determined[by[the[¢changes[in[theWwater[level[dynamics[oflthe(tivers;this[determines(the
frequencyofifloodinglinthe [floodplains(and[riparian Wetlands. Inthis[paragraph, [the[impact
oflthelprojectlimplementation on(the[water[levels[will(be assessed.[We will[¢consider this
impact[tepresentativel for[ the impactlon[floodplainsland[tiparian[Wwetlands.[ The[physical
destruction[ ofl floodplainsand(tiparian[wetlands, €.g.[ by bank[ protection[ measures,[is
extremely(relevant(for(assessingtheimpact(on(birdsand[fish Tife, but[will notbeldiscussed
in[this report.

Thepresentlassessment[ is[ donelon[thel basis[ofl mathematical [imodelling[and[isofla
quantitative hature.[ However, [the[tesults[are[indicativelonly, sincelonlyan[approximate
representation[oflthe tiver[ geometry hasbeenlused. Alfull[$caleimathematical (modelling
exerciselusing/d[precise/geographical representation[oflthestudy drealis beyond(thescopelof
thepresentreport.

Thelddopted hethodology[assesses the@annual frequency [distribution [0flthe Wwater levels, by
means [0fla[¢urve(showingthe mumber(ofidays[peryear thatlthelaverage Wwaterlevel lis Below
aldertain value. Thematural variability [0fTthis frequency [distribution is [Studies By [compiling
theldistribution for [8(different(years[(19952002).[The"band Wwidth" [oflthese[8 [distributions
tentatively quantifies the Matural Variability’.

Forlonelofitheyears, 1998 Whichhas/anlaveragedischarge, the frequency [distribution Before
thelimplementation Jofthe “project[(“baseline”) [lis [lcomparedto[the distributions Cafter
implementation Cof Phase [l CTandPhase2 Coflthe project,still Cassumingthesame 1998
hydrology.

Thislexerciselhasbeen donefortheKiliyaltiver[(betweenIzmailsky Chatal [and[Vilkovo)
andfor the Bystry Branch. (Forthe former, bothPhase 1 [and Phase 2[dould Belassessed and
for(theatter, only Phase (1. TheldssessmentWwasdone by the program Sobek [((www.sobek.nl)

"l ActuallyWelunderestimate|the natural Variability because neither éxtreme drylyears|(e.g.[2003) hor
extremelWwetlyears|(e.g. 2005,(2006) are present inlthis|period.
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which3olvestheloneldimensionalshallow [wateréquations. Thelassessment[wasbasedon

thefollowing linformation:

e Dailyldischarge series for[the MDanube[RiverlatIsaccea, upstream oflthe MDanubeDelta,
derivedfrom [Constantinesculgtal. (2005).

e Anfdpproximatetepresentative [cross Section[ofTthe Kiliyabranch provided By [Vitukilet
al.[(1996).

e Anlapproximatetepresentative[¢rosssection[ofTthe Bystry (branchlderived from[Annex
17[oflthe WA Teport.

e Thelimpactsionthe/discharge(distribution(described in/sections(3.1.1land3.1.2.

Theresults are [presented in [Higure3 1 land Figure 3 2.
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Figure312:[7 Natural Variability 6fWwater levels (top) Wersus[projectlimpactoniwater levels(bottom)for(the

Bystry branch.

Thel¢onclusion[is[that[the[impactlon[the[Kiliyalbranchlis[muchsmaller[than[the[natural
variability,[for[both[phases. Therefore, [the limpactlisunlikely[fo be[Significant. [ Thelimpact
onlthe Bystry Branch(furnsout(to [be[oflthe Samelorder(asthe mMatural Wariation, [@ndtherefore
is[donsidered ikely[Significant.[A[similar[0bservation[dan[bemade forthe[Starostambulskiy
branch[downstream[ofTthe (bifurcation Wwith [Bystry, (wWhich makes[theimpactfransboundary.
Notelthat[in[the Bystry, [the frequency[ofThigh Gwater[levels willCincrease, While[in[the
StarostambulskiyBranch[downstream [0f[the bifurcation, [the frequency[ofThigh Wwater [levels

willldecrease.
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3.2 Sediment[discharge[[[dumping[6f[$poil

3.2.1 Turbidity[éf{tiver[waters[and[imarine[Waters[as[d[fesult[df{dredging
operations[{construction[and[inaintenance)

“Near{field”’[impacts

Duringand immediatelyafter[dredging [operations, [apart[oflthe [dredged [material willbe
spiltfolthelénvironmentland(eitherbe redeposited or bBefransported[downstream, [depending
onthe particle(Size, which[determinesthelsettling Welocity. [This Will Tocally [and [femporally
leadfoclouds/Iplumesofiélevated Turbidity.

OnftheBasis[ofmodelling, the[UAlreportléstimatesthatfin fthe KiliyaBranch/downstream 0f
dredgingWorks, thelaveragelincreaselin[the backgroundconcentration '6flsuspended Tatter
willbeldbout0.4mg/l,land fhatfin fhecentre[0flthe plume thelincreaselin[doncentrations [0f
suspended(solidswill Beldbout1025 hg/l.[Annex[46 providesddditional information[@bout
theselcalculations. This[Annex mentionsthe followingassumptions(fortheselcalculations:

e aldredgingvolume(6f1200m*/hour;

e alsoilldensity6fl1.6(g/cm’ Gr(1600 kg/m’;

e affinelsedimenticontent(=oss[fraction)0f5%;
o settlinglismeglected;

e afiverldischarge6f1350m’/s.

Assuming [ completeJmixing [over[ thellcross(section[Jand [steady [Istate, ['welIcalculate[a
concentration (0f[20 g/l tatherthan[0.4 [ing/l.[Therefore, we ¢an[notlacceptthe(simulation
results mentioned [@bove(ds @/quantification(ofltheMear field furbidity impact.

Also,[the[available[information[does[hot[ provide[ water[ quality [monitoring[ datal during
dredging.

InWiew [0fTthe [factthat[the State borderbetweenWkraineland [Romanialis Situated[dlongthe
Kiliyalbranch, [exactly Where theldredging(is [faking place,it[is [likely [that fhe impacts[are[0f
alfransboundary Mature. Sincethe Matural Wariability [0fthe river doncentrations [GflSuspended
matteris Verylarge, Typically Between20 mg/lland [Several iundreds g/l the[Goncentration
increase(meeds fobelinthelorder[of[100Tg/1[orThigherlinlorderfobelsignificant.[Onthe
basisloflthelavailableldatalwel¢an[hotlestimate [theléxtent of[suchlimpacts. ThereforeWwe
qualifythem[@s“hardly Tikely(inconclusive)”.

Itfshould beMmentionedthatlextensiveexperienceis available fromlallloverthe[Wworld[fo
mitigatethefypeldflimpactsidiscussed finthis[Section.

Impacts[over{larger{distances[and[time[$cales

Asldtesultloftheldredgingdlong(the(river, apartofithe dredged taterial Wwill (belostfothe
environment. Thismaterial (would lotherwise have [rfemained(inthe river(sediments.Annex (36
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tolthe WA report estimates the losses 0fsoil during dredgingin Phase 1 as appr. (160,000 i’
orlabout10% ofthe’dredged Wolume. In order [foléstimatethe(significancelofthislextraload
oflsedimentlin[the tiver, [the [ Volume [ofllost material meeds fobel¢converted foalsediment
mass. This lis done[usinga bulk density 61500 kg/m®, which is équivalent fo 833 kg/m’ dry
sediment/density.

Thelextraloadloflsediment(isévaluated[againstthebackground oflthefotal [tiver[Sediment
loadsand(the¥ariability [therein. [Onthe[basis[0flthe [@vailableldata,[theldnnual [(suspended)
sediment(load(of!the Kiliyabranchlis estimated [at[about[15[x 10°t/y (range 5[50 x 10°[t/y).
Table3 1 [SummarisesfhesedimentTossesfor(thedifferentprojectphases, [dssuming thatall
lossesTemainlinlSuspension[(worstcase[assumption). Thelosses furnCoutfobelsmalllin
relationtotheaverageannualloadCintheKiliyalbranch, “and Gwell Cwithin[the Thatural
variability ('70%To#230%), dnd is fherefore tinlikely [fo be significant.

Table30:[]  Overviewofldredginglosses/duringdifferent(projectphases.

Projectphase Dredging volume Lost[sedimentmass Lost/sedimentmass
10°m°) 10°m) (% (of average Kiliyaload)

Phase(1[Construction 3.6 0.54 4%

Phase2[Construction 5.7 0.86 6%

Annual thaintenance 1.0 0.15 1%

3.2.2 Turbidity[éf[inarine[waters[as[a[tesult[df[dumping

Theldumping[ofldredging$poil [potentially[causes alturbidplumethatlaffects the marine
waters ip [fo[the state Border Wwith[Romania. Thelikeliness[andsignificance[dflsuchimpacts
arelassessedsemilquantitatively, inderinfluence 0fTthefollowing factors:

e Thelvolumedfldumped(spoil.

e Theldurationoffthe/dumping.

e Theldomposition0fTthelspoil (size fractions).

o Thellossesltothemarinelénvironment following[aldumpinggvent.

e Thelmagnitudelanddirection(df’the tharinedurrents.

e Thelwateridepth.

o Thelsettling rate(oflthe different fractions 0flsediment/in(the Spoil.

e Theldistance Between[the [dump [Site[dnd[the State[Borderwith [Romania.

Forlestimatingthe Volume[ofl dumped[spoil “and[thel[different[size[fractions[therein, the
following [assumptionshave beenltnade. [First, [theloverall [dumped Wolume for(the different
projectphases(fias bBeen(derived from(thelavailableinformation. Thishasbeen(donverted [fo [d
sediment mass[assuming(abulk [density [6f1500 kg/m’. The dumping works dre assumed fo
takeplacelover(d[dertainperiod, in(this[dase30days. Thislallowstisfolcalculate’dn/dverage
rate Cofdumping [during[thisCperiod.[On[thebasis bf the available[dredged sediment
composition(data((see Table2[1);[anéstimatehas Beenmade For the fraction Ffinelsilt[(<3
um): [10% 0fthefotal thass(range123%).The Tesults [are summarised fin Table 3 2.
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Table312:[1  Overview dfldredgespoil[dumpingactivities [and [characteristics.

Projectphase Dumped Dumped Period(of Average | Dumpingratefraction
volume sediment dumping dumping <Spm((10%)
10°m>) mass (d) ratel(kg/s) (kg/s)
10°9)
Phase(1[Construction 1.9 1.6 30 611 61
Phase2 [Construction 1.7 1.4 30 547 55
Annual thaintenance 1.0 0.83 30 322 32

OnlthisbasisWeléstimate(d fypical[@verage [dumping [fate[during [Phase(1 [and 2 [in the[order
of(500kg/s.

Forltheplume [formation(we[dssumethat[dll material <[5 [im[is Tostfo [the [énvironment. Ttfis
practically[fhot[possiblefo[Verify[thislassumption by [¢omparingthe [dump[sitebathymetry
beforelandlafter[dumping.[In[thefirst[place, suchlanl[assessmentlis[probably (hot[accurate
enough(toldetectlosseslin(the order 0f’10%.Inthesecondplace, the volumeloflthe spoil
after[dumping(changes;initially [the Wolumelincreases due(to[éntrainmentofwater [during [the
dumping, [and(afterwards(the wvolumeldecreasesdue(to donsolidation.

Regardingtheiarine currents, We[éstimate[that[Southbound(currents[occurregularly [(more
than[50% [of(fime), [that(a fypicallsurface[current(speedlis[0.25 (in/s,[that(the[depthlaverage
current[Velocity [is[80%[oflthis[Value, [and [that[the[Wwater[depth[is[20m. Furthermore,[Wwe
estimatetheldistancefromthe dump/(site Tothe[Romanian Borderds16 km. Welassume that
theSedimentfraction <5 [[im(settles[Slowly, Wwithd[settling welocity [0f10.1 mm/s.

BylalGaussianplumeldispersionmodelappliedfothelhorizontal (plane,[Wwelcan[assess the
concentration(increase6flSuspended natter Telative [fo [the backgroundl¢oncentrationat(the
stateborder. 'We have lassumed that the lateral ispersion (Goefficient {53 th*/s.

TheTesultofthelanalysis(isthattheconcentrationlincreaseldatthelstate Borderis[5 mg/l. [ The
accuracy[ofl thisCassessment[is[of course[limited, "so[theuncertainty [in[this[estimateis
significant. “IfTwe Cestimatethe Tuncertainty Catoneorder[of[‘magnitude, "theJestimated
concentrationatthe state border Wwouldbelin the fange 220 Thg/1.

Thelcurrentvelocity Thas[aminorimpactlon(thisTesult. Tflit[is deduced By [afactor [0f2[{(0.10
m/s),thedesulting[concentrationatthestateHorder[s still 5 g/l. [Atlalower current[speed,
therefismorefimefor(settling, [But/atthe[Samefime mixing [processes(are less effective.

Thisimpact(is Tikely[significant, (because(it[is[6flthe[same drder(asthe background Tevelsof
inorganicsuspended Tatter, [@spresented in[Section2.1.5.

3.2.3 Coastal[inorphology

Theldoastal morphology 0flthe KiliyaDeltalis[determined by [three [factors:

e Thelinputlofisediments(carried from themorth By theSouthward Tongshoreldriftfinthe
littoralZone.
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e Thelinputlofisedimentscarried By the Danube River.
o Theargejettiesatthe[Sulinafmouth, Whichléffectively [preventanysedimentfransport
tolthe[Romanian[coast.

Under[these[determining[ factors, the[KiliyaDeltal shoreline[shows[alprogressing[trend,
whichis[Wwitnessed by theprocess[oflspitformation, €.g. [directly [South [0flthe Bystrymouth
(Ptichiyalspit)land [directly [South[oflthe [Starostambulskiyhouth(NovaZemlialspit).

Becauseltheldistribution[éfTthe[Sediment[fransport[overtheDanube branchesis[considered
more[or(lesssimilar(to[thedischargeldistribution,the[construction 0flthe[shipping [canal Wwill
resultlinfalslightly [larger(sediment(load [fowards[the[Kiliyaldelta (see[Section[3.1 [for[the
impact[ofltheprojectlontheldischarge[distribution).[Also, the distribution [0f thisToad[over
theKiliyaDeltabranches[will (be(significantly [differentthan (before: the [share[ofthe Bystry
branchwill bellarger(and the share (0fthe[(Dchakovand[Starostambulskiy Branches(smaller.

Further(relevant/changeslioweverl(are:

e Thelretaining[dam Wvill Tocally thodify theldoastalsediment fransport:
—  Thelsedimentinflux from themorthWwill Probably be Teduced; [and
— Thelhorthbound transport ofl sediments( carried by Bystry[and[Starostambulskiy
duringSouthern Wind[conditions Will[also bereduced;
e Thelcontinuousmaintenanceldredging[ofl the[ Bystry[mouth[$andbar[sectionand[the
subsequent[ dumpingofl thedredged material “offlshore will[temovelanamount[ bf
sediment(from [the littoral [System.

The(first(factor ¢annot[be estimated, sincewelhave nolduantitative[data on(the sediment
influx from (the north. The second factor has been|éstimated (at[about 0.3 Mm?*/y (orabout
0.250110° t/y). This[ wel canl relate( tol thel total[ load of sandy[ material  carried byl the
Starostambulskiy/Bystry system. (We éstimate that(load[at(about[38% ofla[total (0fI5 [x [10° ity
carried by the Danube River, which is about(2 x 10° tly.

This[Ampliesthat(the deltalsectionbetween theBystryand[Sulinabranches willprobably
receiveldlsmaller[sandfinputlafter[theimplementation[0fTthe [projectthanfitldoesfoday. This
will[causeldTeductiondfsedimentation [and Pprocesseslikelspit formation, [@nd thaybeleven[d
shiftfoleérosion.Thelteducedsandlavailability[¢ould Thaveldifferent éffectsfonthe Ptichiya
spit.[Onthelonehand, theife fimeldflthespit'could Beléxtended [duefbthe Slowing[downof
the deltaformation process.[Onthelotherhand, Tocal[érosion[phenomenalcouldshortenTits
lifelfime.

Annex[45tothe[UAlTeportpresentsalmodelling[studylofTthesediment[fransportsinlthe
BystryOmouth[Jzone, [Tbefore[theCprojectJand [during Cdifferent Cstages Cof T Ithe Cproject
implementation.ThelStudy [fakes[into[account[¢urrent[and Wwaveldriven[sediment[fransport,
andlincludesfafmumerical ‘fmodelling Validationbased "onphysical (imodellingtesults.[The
study(¢laimsthatthe/¢ompletion[ofTthesealtetaining [damlafter Phase2 [oftheprojectTwill
promotelthelstabilizationlofTthePtichiyal$Spitfasldlseparatelecosystem”.[Since welhad [only
access[tolan[English[language summarybflthemodelling study(the fullreport[islin
Ukrainian), Weldanmotfullyevaluatetheldssumptions tade, The thodelling [@pproach andithe
uncertainty [of fesults. [WhatWwelcan[observe[is[that[the modelled[arealis foo[Small[fo assess
theldirecttransboundary morphological [éffects(tothe[Romanian(coast(Section. Furthermore,
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the temoval l0flsediment from [the Tittoral Zone By maintenanceldredging has Been meglected
inlthelcalculations[(Dr.[Mark[Zheleznyak, [pers.[comm.).[Therefore, Wwe¢an mot[Supportthe
abovementioned conclusion from(thethodelling study.

Anyhow, the “transboundary [nature “ofthe “morphological Cimpacts[iis (restricted “tothe
Romanianl¢oastlsectionbetween [the[Kiliyaland [Sulinalbranches[(inthe order of 10 km
long).[SouthlofltheSulina®ranch, [Significantlimpactsdre(effectively impossible[duefothe
presence0fthe 8 kmdbng[Sulinafetties.

Mitigation[dflthe Thorphological impactscould Belachieved(in fwo Wvays. [Hirstly, Keeping [the
retaining/sealdam Telatively short((i.e.[Covering the[surflZoneonly) Wwould lielp [fb Maintaina
certainlinflux [0flsedimentsfrom [the morth. [t [{s fecommended thatTlessons Tearned” from
the Sulinaléxample,Whereléventually [8 (km [Tong[jetties havebeenconstructed, [¢ouldhelp
optimiseltheldesign. Secondly, [dumpingtheldredgedinateriall¢lsewherelinside the(littoral
zone Would Keep(this material ‘@vailable for dittoral [processes.
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3.3 Summary[éfffindings

Operations Possibleimpact Transboundary impact?
Likely significant?
Impact/duration
Impact/spatiallextent

Widening(anddeepening Modification(ofdischarge Transboundarylimpact

shippingchannel (phase(l
and[phase2[oficonstruction)

distribution(dvermain
Danubebranches(Kiliya =+
Sulina)

Phases[1/and(2: inlikely [fo be[significant
inView [0fMatural Variability

Permanentlimpact

Affectslwholeldelta

Modification[ofwater Tevel
dynamicslin[thainDanube
branches((Kiliya)

Transboundary limpact

Phases(1/and[2: inlikely [fo be[significant
inview[ofnatural Variability

Permanent/impact

Affectsiwholeldelta

Modification[oflsediment
transport(distributionover

Transboundary limpact

Phases(1and 2: inlikely foBesignificant

mainDanubebranches e A

(Kiliya) inlview[ofnatural Variability
Permanent/impact
Affectsiwholedelta

Modification(6fidischarge Transboundarylimpact

distribution[dverKiliyaDelta
branches[(Bystry,
Starostambulskiy)

Phases(1and2: likely [Significant(in Wiew
ofMaturalVariability

Permanent/impact

Affects[UkrainianKiliya/delta

Modification oflwaterlevel
dynamics(in(KiliyaDelta
branches

Transboundarylimpact

Phases(1and2: likely [Significant(in Wiew
ofMaturalVariability

Permanent/impact

Affects[UkrainianKiliyaldelta

Modification[df’sediment
transport(distribution(over
KiliyaDelta branches[(Bystry,
Starostambulskiy)

Transboundarylimpact

Phases(1[and 2: Tikelysignificant(in Wiew
ofMaturalVariability

Permanent/impact

AffectsUkrainianKiliyaldelta
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Operations Possible impact Transboundary impact?
Likely(significant?

Impactduration

Impactispatialextent

Dredging dperations(during
constructionor/channel
maintenance

Strongincrease(dfwater
turbidity Mear[dredging Works
dueltolsedimentlosses(during
dredging

Transboundary impact
Significancelcanmotbelassessed
Temporary(during/dredging)

Local (vicinity ofldredging sites, [@realdan
not(be quantified)

Overalllincreaseoflturbidity
inlrfiverineandmarinewaters
dueftbsedimentlosses(during
dredging

Transboundary limpact

Unlikely fobesignificantin viewof
natural Wariability

Permanent((due [fb [channel maintenance)

AffectsKiliyaBbranch, KiliyaDeltaland
adjacentmarineWaters

Offshoredumpingof
dredgingspoil

Increased furbidityih marine
waters[duefosedimentIosses
duringdumping

Transboundary limpactfifimarine/currents
are(southbound

Likely/significant/in Wiew [0fdatural
variability

Temporary(during[dumping)

Affectsmarine Wwatersdverlarger
distances

Maintenancedredging(of
sandbar(Sectionlin Bystry
mouth, [and[subsequent/(offT]
shore[dumpingofispoil

Transboundary changes [fo
coastal thorphology due(to
removallofiriverisediment
fromittoral [System

Transboundary limpact
Significanceldan motbedetermined
Permanent

Restricted tolthe @ppr. 10 kmdong
Romanian/coast(sectionbetween the
Kiliyaland[SulinaBrancheslong[Sulina
jetties

Locallchanges/tocoastal
morphology [duelfo femovalof
riversediment from Tittoral
system

Not(directly(6f@ fransboundary Rature®
SignificancedanmotBeldetermined.
Permanent

AffectsKiliyaMDeltaldoast(Ukrainian
coastalSection)

Y Indirecttransboundary impacts|couldbethe Fesult Vialanimpact on(birdsand/or fish.
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Operations Possibleimpact e  Transboundarylimpact?
e  Likelysignificant?
e Impactiduration

e Impactispatiallextent

Construction(ofiseaward Transboundary(changes|to e  Transboundarylimpact
retention/dam coastal morphology/duelfo o )
change(oflittoral Sediment e  Significanceldan motbe/determined
transportfluxes e  Permanent
e  Restrictedfothel@ppr.[10kmbong
Romanian(coastSection betweenthe
Kiliyaland(SulinaBrancheslong(Sulina
jetties
Localichangestolcoastal e Notdirectlydfiatransboundary mature’

morphology duelfo changeof

littoral Sediment fransport e Significance/danmotBedetermined.

fluxes e  Permanent

o AffectsKiliyaDeltalcoast[(Ukrainian
coastalsection)

3.4 Mitigation[6f[impacts

Thepotential [projectlimpacts[discussed[in(this teport[mayinsomelcases be[mitigated by
specificlImeasures.[]Occasionally, [Jsuch[Jmeasures[Thave[Jbeenimentioned[]above. 1The
identification[oflsuchimeasures[in[general [is[beyondour current[$copelandWwill[hot[be
discussedfurther.

3.5 Recommendations[for[further[fresearch

On[JtheDbasis[Jofthe[Jinformation[Javailableto[Jus, Jwellcan[Jmake[Jthe[ following
recommendations.

1. AlsoundEnvironmental Iimpact[Assessment document(in(dfransboundary framework [is
lacking@andmeeds(fo be provided, includinglalcharacterisation [0fthe [baseline[situation,
anlassessment ofltheéxpected impacts[ofltheproject constructionandloperation,the
identification(dnd/assessment[ofmeasuresmitigating [any [éxpectedadverse impacts[and
althonitoring[plan to @ssess|the lactual limpacts in the[years/to come'’.

2. Therelexists[al$ignificant[databaselandknowledgebase on[both sides oflthe border
regarding[]the[] subjects] discussed [J in[J this[J report[] (river[] hydrology, ] hydraulics,
sedimentologyand coastalmorphology). [ InlCordertoprovide asoundandmutually
accepted(basisforfheldbovementioned (EIAldocument, [it[is fecommendedfo[darry [outla
joint[bilateral [fesearchéffort folcharacterisethe baseline[Situationdand [dssess the project
impacts.[This[effort[shouldlinclude[modelling[studies[by[bilateral[tesearch[teamsland
could makenhise[0flinternational [éxpertsih[alsupportive role.

?[Indirect/transboundary impacts'could bethe Besultvialanimpact on birds and/or fish.
101t lislacknowledged thatmany building blocks lforsuch dn assessment alreadyeéxist.
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