NMPUNOXEHUE 3

Pe3ynTtaTt oT Mogena Ha uaMmeHeHue Ha 6peroBaTta NUHUA
MogenupaHeTo BkoYBa:

- TpaHcdopMaumsa 1 pedpakumsa Ha BbIIHEHNETO;

- eBonouusi Ha BperoBata NUHMA MPW HacunBaHe Ha NACbYEH Mnax cbC cpefeH avametbp 0,1 MM
mexay OyHuTe npu CbLLECTBYBALLOTO MOMOXEHNE;

- eBonoums Ha GperoBata NUHUA MPW HacunBaHe Ha NACbYEH Mnax cbC cpegeH gvametbp 0,1 MM
mMexay OyHWTe W uarpaxgaHe Ha Kpuna Ha 6yHuTe u NOABOAEH BbNHOMOM-Npar Mexay OyHute ¢
LUMpVHA Ha KopoHaTa 9 M 1 KoTa Ha KopoHaTa -1,41;

- eBonouus Ha BperoBata NUHUSA MPW HacunBaHe Ha NACBYEH MnaX cbC cpefeH avametsbp 0,1 MM
mexay OyHuTe, nsrpaxaaHe Ha Kpuna Ha OyHuTe, NnoaBoOAEH BbIIHOMOM-Npar mexay OyHuTe ¢ lwupuHa
Ha KopoHaTa 9 M 1 KoTa Ha kopoHaTa -1,41 1 nogBogeH LWMPOKOMMoLLeH ped-BbNHONOM Ha AbnboynHa
4,5-5,0 M ¢ wnpnHa Ha KopoHaTa 15 M 1 KoTa kopoHa -1,50;

Tabn. 1. BoriHosu napamempu 8 Ob/ibokosoduemo

nocoka O6Ge3neu. Cp. BUCOM. Cp. AbIXK. Cp. nepuopg Asmgy'r, Batbp
P, % hm [m] Lm Tm A W [m/s]
E 4 4.50 124 8.9 90 30
99 2.75 83 7.3 90 19
SE 4 2.90 83 6.6 135 20
99 2.05 66 6.5 135 15
S 4 3.20 85 74 180 28
99 2,25 64 6.4 180 20
sw 4 1,45 30 44 225 30
99 1,00 23 3,9 225 20
Tabn. 2. BoriHosu napamempu Ha uzobama 18 3a modenupaHe 6 M 1:10000
OGe3neu. Cp. BUcou. Cp- nepuop A3umyT, Batb
e P, % o [m] Ty 1 : w [m/g]
E 4 3,80 8.9 100 36 30
99 2,50 7.3 96 665 19
SE 4 2,85 7.3 135 18 20
99 2,15 6.6 135 140 15
s 4 2,70 7.4 175 24 22
99 1,95 6.4 178 640 12

t — NPOOBMKNTENHOCT Ha BbJIHEHMETO (YacoBe) — 3a wopmoBeTe ¢ P=4% ToBa e npogbimknTenHocTTa Ha 1
LOPM; 3a CpedHOrogulHOTO BbJIHEHME ¢ P=99% ToBa e cymapHaTa rogvlHa MNpPOL4bIPKMTENHOCT; 3a
BbJ/IHEHMETO oT SW NpoAbImKUTENHOCTTa € CbOTBETHO 24 1 490.

Ta6n. 3. [Tapamempu Ha npuboliHama 30Ha

Mocoka P,% der-1 her1 [ A" Mogen, ° der.2 her.2 Ler2 o, °
E 4 4,80 4,00 70 142 28 - - - 52

99 3,60 3,00 50 146 24 1,70 1,40 35 56

SE 4 3,80 3,10 51 149 21 2,10 1,75 38 14
99 2,80 2,30 40 152 18 1,85 1,50 33 17

s 4 3,30 2,75 49 169 1 1,80 1,50 37 11
99 2,30 1,90 36 170 0 1,40 1,15 28 10

dc1 — obnboyvmHa Ha 1-To 06pyLwBaHe; he.1 — BUCOYMHA Ha BbITHATa Npu MbpBOTO 00pyLIBaHE; L1 — AbIMDKMHA
Ha BbJIHaTa Npu NbpPBOTO 0OpyLIBaHe; A — a3MMyT Ha BbIHOBMWSA ITbY MPU MbPBOTO OOPYLUBAHE; O, — brbJl Ha
pedpakumsa (OTKINOHEHME Ha BBLIIHOBUSA NMbY OT AbNO60KOBOAMETO A0 NpubBOS); MHOEKC 2 ce OTHAcH 3a BTOPOTO
obpyLuBaHe Ha BbHaTa.

OcBeH TOoBa € OTYETEHO BIUSIHUETO Ha HOC KanvlaKpa BbpPXy MNpoAbIDKUTENIHOCTTa Ha CeBEepOU3TOYHOTO
BbJIHEHME, KOETO WU3NnnTBa ﬂl/ld’)paKTl/lpaLLl,OTO BnnAHME Ha HOCa [73], KakTo U 006006LUEHM OaHHU OT npeku




HabnogeHus Ha cunara, nocokarta U NPOABLIMKUTENHOCTTA Ha BbiHeHneTo oT XMC 3a egHa npeacraBuTenHa
rogvHa v JaHHW 3a pasBMTMETO Ha peariHu LWYpMOBM CUTyauuu B 3anagHaTta 4acT Ha YepHo mope ot [89].
[aHHUTe 3a NpoabIMKUTENHOCTTa Ha BbITHEHNETO ( B ) ca npvBedeHn B Tabn. 1.5.

Tabn. 4. CpedHozoduwHa u ModesiHa MpoO0b/HKUMEIHOCM Ha 8b/IHEHUSIMA

CpeAHOroauLHO BbIIHEHUEe LLlopMOBO BbnHeHUe
nocoka Oo6wa EnuHu4Ha Pa3yeTHa MopgenHa
NPOABLITKUT NPOABLIDKUT. NPOABLIDKUT. NPOABLIDKUT.
E 1261 48 50 12
SE 104 24 13 6
S 455 36 4 6
SW 104 24 13 6

PasrnexpaT ce exerogHo BbIIHEHUE (C NOBTOPAEMOCT 1 MbT Ha rogvHa) u WwopMm (¢ nosTopsieMocT 1
nNbT Ha 25 roguHn). Pabotu ce ¢ 13%-Ha BUCOYMHA Ha BbHaTa B cucTtemara (3HadvMma BbhHa). Cxemute Ha

BbJIHEHME Ca crneaHunTe:
Ha Tasu 6a3a ca onpepnernexHn 3 cxemu 3a mMoaernumpaHe Ha BbJIHOBUA PeXnm:

Cxema 1. E 1/1 (48 h); SE 1/1 (24 h); S 1/1 (36h); E 1/25 (12h)  O6wo: 120 h
- BExerogHo BbIHEHME OT M3TOK;
- BExerogHo BbIIHEHME OT HOroM3TOK;
- BExerogHo BbMHEHMe OT or;
- Uopm ot n3Tok.
Cxema 2. E 1/1 (48 h); E 1/25 (12 h); SE 1/1 (24 h); S 1/1 (36h)  O6wo: 120 h
- BExerogHo BbIIHEHME OT M3TOK;
- Uopm ot n3ToK;
- ExerogHo BbJIHEHME OT HOroM3TOK,;
- Llopm OT 1oromsTok.
Cxewma 3. S 1/1 (36 h); S 1/25 (6 h); SE 1/1 (24h); SE 1/25 (6 h)  O6wo: 72 h
- BExerogHo BbIIHEHME OT HOT;
- LWopm ot tor.
- BExerogHo BbIHEHME OT HOroM3TOK;
- LWopm oT oronsTok;

MogenupaHute cutyaum Ha GperosalnTH CbopbXKEeHNd, 0bLwo 5, BKMOYBaT:
0) HavarnHo CbCTOSAHME C OOMBITHUTENEH N3KYCTBEH NNnax ¢ wupuHa 20 m;

1) BOMBLAHUTENHU Kpuna Ha ByHUTE;

2) [ONBbAHUTENHM NOABOAHN BbITHONOMMU;

3) oonbrHUTENEH NOABOAEH BLIHONOM — pU;

4) 0+3;

5) 1+3.

Bapupa ce ¢ MecTononoxeHNeTo Ha NOABOAHMS BbITHOMOM, C KOTaTa Ha KopoHaTa My M C edpuHaTa Ha
nacbka (cpegeH anametbp 0,1-0,5 mm). Becska rpadmka BknovBa B 3arnaBue CUTyauust U BbITHOBU PEXUM.
Hanpumep ,SOW2” mogenupa cutyaumnsa 0 npy BbAHOBU pexnm 2.

MpenBapuTenHWTe TeCTOBE C MoAena nakassaT, Ye U3MOonN3BaHeTo 3a U3KYCTBEH MNMax Ha Ha MACHK CbC
cpeneH aametbp 0.1 MM He e paumoHanHo. CbllleCTBEHO ce 3aBuLlaBa HOHOCHUAT TPaHCMOPT — NpUYMHa 3a
epo3us, ToMGono dopmauus 1 norpedesaHe Ha GyHaTa B 45 Touka OT M3uMcnuTenHarta cxema ote npu Cxema 1
Ha BBLMHOBUSA pexum. M3nonssaHeTo Ha TO3M MNO-€BTUH MNACLK MOXE [a Ce OKaXe LienecbobpasHo npu
CUTyauum C AOMbITHUTENHN GPero3allUTHU CbOPBXEHUS.

BTopu cbluecTBeH M3BOA OT NPeABAPUTENHUTE TECTOBE MOKa3Ba, Ye 3aMsiHaTa Ha HacunBealy, NsCbk CbC
cpegeH pasvep 0.5 mm ¢ 1.0 MM npegu3BMkBa He camo u3bsArBaHe Ha ToMOOMoO edekTn, HO U Hamarnsiea
MaKCUMarnHuTe HanpeyHu u3amecTBaHus Ha b6perosata nuHusa ¢ 20%, KaTo Npu TOBa PEXUMBT Ha CEOUMEHTEH
TPaHCNOPT Ce MPOMEHS OT epo3aLMOHEH Ha akyMyrnaTuBeH. [MocneaHuTe pesyntaTu ca npeacraBeHu B Tabn. 5
n durypm 1-2.



Ta6n. 5. [pedeapumernHu mecmoege — cpedeH uamembp Ha nsicbka, D50

B D50, Y min, | Y max, | Tpancnopt | TpaHcnopT | U3M. nacbyeH
bIIHEHue . 3 3 3
mm m m min, m’/y max, m’ly o6emM, m
1 0.5 -17 48 -329 000 583 000 -2.4E-02
1 1.0 -17 40 -251 000 583 000 +6.9E-03

3abenexka: Pe3yntatute oT BCEKM YNCNEH EKCNEPUMEHT ca NpeacTaBeHN Ha 3 rpadomku:
e ADCONIOTHUTE NPOMEHN Ha BperoBata NMHMA B M (CbC CXEMa Ha CbOPBXEHUA U BGperoykpenutenHa
CTeHa), BKINIOYBALLM HAaYarnHo, KpaHo U 1-4 MeXOMHHM CbCTOSIHUS B HAYarnoTo Ha HOBO BbJTHEHWE;
e PasnukuTe Ha KpaniHaTa n HayanHata 6perosu NMHUK B M;
e HaHoceH notok B m3/year.

Cutyaumsa 0. Pe3syntatuTte oT 3 cueHapusi C U3KYCTBEH NIiax, M3MecTBaLl, HayanHaTta 6perosa nuHusa ¢ 20 M,
ca npegcrtaBenn B Tabnuvua 6 u B 9 rpacumkm Ha durypu 3-5. UncneHnte eKCnepumMeHTU ca NpOBEAEHU CbC
cnegHUTe NapaMeTpu: NACHK Cbe cpeaeH anameTbp 0.5 MM; CTbMNKa Ha M3YMCNIUTENHATa Mpexa 5 M; CTbka Ha

N3MEHeHWe Ha BbIHEHMETO 1 Y; rpaHnYHa Abn6oYMHa Ha cegMMeHTeH TpaHcnopT 8.48 M; cpefHa BUCOYMHA Ha
Oepmarta 1 m.

Pesyntatute 3a Cutyauus 0 ca npeactaBenu ¢ Tabn. 6-7 n ®durypm 3-5.

Tabn. 6. Peaynmamu om yucneHomo modenupaHe: Cumyauusi 0

B dy dy X min, | Xmax, | TpaHcnopt | TpaHcnopt | X min, | X max,
‘bITHEeHue . . 3 3
min, m | max, m No No min, m’ly max, m’ly No No
1 -28,4 80,2 40 44 -193 961 551 807 76 42
2 -28,3 81,6 40 44 -169 725 533 776 76 42
3 -11,6 257 47 74 -201 723 268 153 9 70

Tabn. 7. MexouHHu pe3ynmamu: Cumyayusi 0.
HauarnHa 6pezoea nuHus/ ebriHeHue 1/uyopm 1/ 8briHeHue 2/uopm 2.

BbnHeHue Y min, m Y max, m X min, No X max, No
2 44/31/23/21/23 88/102/136/140/140 61/78/40/67/67 124/45/44/44/44
3 44/41/39/37/35 88/88/88/90/91 61/66/67/77/77 124/124/124/124/124

Cutyaums 1. Cutyauma 0 e gonbnHeHa ¢ 6 HenpoHWLaemu Kkpuna Ha GyHuTe.
Pesyntatute 3a Cutyaums 1 ca npegcrtaseHu ¢ Tabn. 8-9 n durypu 6-8.

Tabn. 8. Peaynmamu om yucneHomo modenupaHe: Cumyayus 1

B Y min, | Y max, | X min, | X max, | TpaHcnopTt | TpaHcnopt | X min, | X max,
‘bIIHEHUe A 3 3
m m No No min, m’/y max, m’ly No No
1 -23,0 34,7 33 108 -233 746 514 723 85 106
2 -22,7 33,0 33 38 -201 553 498 225 84 106
3 -11,6 15,1 19 37 -242 725 304 167 18 35

Ta6n. 9. MexduHHu peynmamu: Cumyauus 1.
HauarnHa 6pezoea nuHusi/ ebriHeHUe 1/ujopm 1/ 8briHeHue 2/ujopm 2.

BbnHeHue Y min, m Y max, m X min, No X max, No
2 44/30/24/24/25 88/88/97/101/101 61/33/34/34/33 124/109/109/109/109
3 44/41/38/36/35 88/88/88/88/88 61/60/61/85/54 124/124/124/124/124

Cutyaumsa 2. Cutyaumsa 1 e gonbrHeHa ¢ 3 NOABOOHN BbJIHONOMA MexXay KpunaTta Ha GyHuTe ¢ lwupuHa 9 M u
KoeumLmMeHT Ha BbnHoraceHe 0.58.

Pesyntatute 3a Cutyaums 2 ca npegcraseHu ¢ Tabn. 10-11 n durypn 9-11.



Ta6n. 10. Peaynmamu om 4ucrieHomo modenupaHe: Cumyayusi 2

B Y min, | Y max, | X min, | X max, | TpaHcnopTt | TpaHcnopt | X min, | X max,
‘bIIHEHNE . 3 3
m m No No min, m’ly max, m'ly No No
-28,2 17,8 53 57 -112785 230 242 83 56
-24,2 15,8 18 57 -103 733 221 847 83 56
-14,5 7,4 18 56 -99 158 124 830 16 55
Tabn. 11. MexouHHuU pe3ynmamu: Cumyayus 2.
HauanHa 6pezoea nuHus/ ebriHeHue 1/ujopm 1/ 8briHeHue 2/ujopm 2.
BbnHeHue LI Y min, m Y max, m X min, No X max, No
2 0.5 44/23/18/18/21 88/88/89/89/89 61/53/66/65/65 124/124/124/124/124
3 0.5 44/40/38/34/32 88/88/88/88/88 61/83/83/84/85 124/124/124/124/124
3 0.1 44/19M17/17/17 88/88/92/97/107 61/83/83/83/83 124/124/108/22/22

Tabn. 11 gonbnHWTENHO BKIoYBa pe3yntaTt oT Mogena S2W3 (Purypa 12) npu koiTo e HanpaBeHa eAUHCTBEHA 3amsiHa
Ha BxogHusi napametbp D50 ot 0.5 Ha 0.1 MM. BbnHoBM pexum 3 e Han-GrnaronpusiteH oT TpuTe W3creaBaHWu, HO
pe3ynTaTbT € He3agoBonuTeneH 3a npaktukarta. [Mpu CuTyaums 2 octaHanuTe 2 BbIIHOBU pexuma ca ¢ Tombono edektu

npeav 50% oT mogenHaTa UM NPOaBbIMKUTENHOCT.

Cutyauma 3. Cutyauus 2 e pgonbfiHeHa ¢ 1 NOABOAEH BLMHOMOM - pud npen akBaTopusita Ha OyHuTe C
wnpuHa 15 M 1 koedumumeHT Ha BbnHoraceHe 0.67. OyakBaHaTa MakcumarnHa BbfHa cneg pudpa e 1.28 m.

Pesyntatute 3a Cutyaums 3 ca npegcrtaBenu ¢ Tabn. 12-13 n durypm 13-15.

Tabn. 12. Pesynmamu om yucrieHomo modenupaHe: Cumyayusi 3

B Y min, | Y max, | X min, | X max, | TpancnopTt | TpaHcnopt | X min, | X max,
‘bIIHEHUe A 3 3
m m No No min, m’/y max, m’ly No No
-1.6 1.4 19 58 -8 979 14 892 16 56
-1.5 1.3 18 58 -9 198 14 381 16 56
-1.2 0.8 18 57 -12 283 14 113 15 55
Ta6n. 13. MexouHHuU pe3ynmamu: Cumyayusi 3
HauanHa 6pezoea nuHusi/ ebriHeHUe 1/ujopm 1/ 8briHeHue 2/uopm 2.
BbnHeHune Y min, m Y max, m X min, No X max, No
2 44/43/43/43/43 88/88/88/88/88 61/66/66/66/66 124/124/124/124/124
3 44/43/43/43/43 88/88/88/88/88 61/63/63/77/65 124/124/124/124/124

Pe3ynTaT|/|Te 3a CVITyaLI,VIFl 3, npeactaBAlM Bb3MOXHOCTTA 3a U3N0ON3BaHe 3a N3KYCTBEHUA NNaX Ha NACHK CbC

cpeneH anametbp 0.1 Mm ca npeactaBeHn ¢ Tabn. 14-15 n durypm 16-18.

Ta6n. 14. Peaynmamu om qucreHomo modenupaHe: Cumyayus 3, D50=0.1 mm

BLrHeHMe Y min, | Y max, | X min, | X max, | TpaHcnopTt | TpaHcnopt | X min, | X max,
m m No No min, m*ly | max, m’ly No No
1 -8.4 9.4 57 60 -47 888 56 283 16 25
2 -8.6 8.8 57 60 -48 983 54 531 16 25
3 4.7 6.4 51 59 -68 498 59 008 15 23
Tabn. 15. MexouHHuU pe3ynmamu: Cumyayusi 3, D50=0.1 mm
HayvanHa bpeeosa nuHus/ ebrnHeHue 1/ujopm 1/ 8brHeHue 2/wopm 2.
BbnHeHue Y min, m Y max, m X min, No X max, No
2 44/36/36/34/36 88/88/88/88/88 61/57/57/57/57 124/124/124/124/124
3 44/38/38/40/40 88/88/88/88/88 61/63/63/63/63 124/124/124/124/124




Cutyaumsa 4. Cutyauusa 0 e pgonbniHeHa ¢ 1 NoAgBoAeH BLMHOMOM - pud npen akBaTopusita Ha OyHuTe C
wuprHa 15 M 1 koedumumeHT Ha BbnHoraceHe 0.67. OyakBaHaTa MakcMmanHa BbnHa cneg puda e 1.28 wm.
M3cnegBa ce Bb3MOXHOCTTa 3a M3MNON3BaHe 3a U3KYCTBEHMS MNaX Ha MNACHK CbC cpeaeH avameTsp 0.1 Mm, ako
KbM CbBpeMeHHaTa cutyaums ce gobasu pud.

Pesyntatute 3a Cutyauus 43 ca npegctaBeHn ¢ Tabn. 16-17 n durypu 19-21. PudbT nonaga nssbH pamkata
Ha rpadukuTe 1 He ce BMXaa.

Tabn. 16. Peaynmamu om 4ucrieHomo modenupaHe: Cumyayus 4, D50=0.1 mm

B Y min, | Y max, | X min, | X max, | TpaHcnopTt | TpaHcnopt | X min, | X max,
‘bIIHEHue q 3 3
m m No No min, m’ly max, m'ly No No
1 -11.2 28.6 114 44 -142 350 228 125 11 118
2 -12.7 275 114 44 -144 321 225 059 10 118
3 -7.6 215 114 44 -193 937 236 642 11 117
Tabn. 17. MexduHHu pe3ynmamu: Cumyayus 4, D50=0.1 mm
HauarnHa 6pezoea nuHus/ ebriHeHue 1/ujopm 1/ 8briHeHue 2/uopm 2.
BbnHeHue Y min, m Y max, m X min, No X max, No
2 44/40/39/37/35 88/95/97/99/100 61/69/68/68/66 124/124/124/124/124
3 44/39/39/39/39 88/89/89/92/94 61/65/65/66/66 124/124/124/119/119

Cutyauma 5. Cutyauusa 1 e pgonbfniHeHa ¢ 1 NMOABOAEH BBLMHOMOM - pud npen akBatopusita Ha OyHuTe C
wuprHa 15 M 1 koedumumeHT Ha BbnHoraceHe 0.67. OyakBaHaTa MakcMmarnHa BbnHa cneg puda e 1.28 wm.
N3cnenBa ce Bb3MOXHOCTTa 3a M3NON3BaHe 3a U3KYCTBEHMS MNaX Ha NACHK CbC cpegeH avameTsp 0.1 mm, ako
KbM CbBpeMeHHaTa cutyaums ce gobasdat kpuna Ha ByHuTe n pud.

Pesyntatute 3a Cutyaumsa 5 ca npeactaseHun ¢ Tabn. 18-19 n durypu 22-24. PucdbT nonaga n3sBbH pamkaTa
Ha rpadumknTe u He ce BMxAaa.

Ta6n. 18. Peaynmamu om qucrneHomo modenupaHe: Cumyayus 5, D50=0.1 mm

B Y min, | Y max, | X min, | X max, | TpaHcnopTt | TpaHcnopt | X min, | X max,
‘bIIHEHUE . 3 3
m m No No min, m’ly max, m'ly No No
1 -13.6 14.3 60 110 -149 212 213 379 89 106
2 -14.2 13.7 60 110 -147 533 211700 19 106
3 -10.1 8.7 58 108 -206 347 225 448 19 35
Ta6n. 19. MexduHHu pesynmamu: Cumyayus 55, D50=0.1 mm
HayvanHa bpeeosa nuHus/ ebnHeHue 1/ujopm 1/ 8briHeHue 2/wopm 2.
BbnHeHue Y min, m Y max, m X min, No X max, No
2 44/37/35/32/34 88/88/88/88/88 61/62/62/62/59 124/124/124/124/124
3 44/39/38/35/34 88/88/88/88/88 61/59/59/58/59 124/124/124/124/124




®ur. 1. Cutyaumsa 0, BbnHenne 1, D50=0.5 mm.

®ur. 2. Cutyaums 0, BbnHeHne 1, D50=1.0 mm.
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®ur. 3. Cutyaums 0, BbrnHeHnne 1, D50=0.5 mm.

Balchik S&M1: Ei1-48h: SE1-24h: S1-36h: E25-1Zh
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®ur. 4. Cutyaums 0, BbnHeHne 2, D50=0.5 mm.
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6.00805T_ _ _ fverage for Project Reach 6.60805T_ _ _ fverage for Project Reach
~Z .008E +5 i 1 1 1 1 + + t
o] 20 80 120 140 140




®ur. 5. Cutyaums 0, BbnHenne 3, D50=0.5 mm.

®ur. 6. Cutyaumsa 1, sbnHenne 1, D50=0.5 mm.

Balchik 36W3: S51-36h; S25-6h: 3E1-24h: SE25-6h (7Zh) 18-89-ZO16 Balchik SiWl: Ei-48h; SE1-24h: S1-36h: E25-1Zh (126h) 10-89-2018
Initial Shoreline Initial Shoreline
=——=% (alculated Shoreline #—% Calculated Shoreline
s—a Breakuater o——a Breakwater
269 ——® Diffracting Groin 269 ——® Diffracting Groin
o——mn Seawall &——a Seaunll
-9 L —
2 1 -s 2 1 ~—/
= 585 o . H = 585 o . - i
] E
= £
2 £
8 i i i 1 i + t +
28 e 188 140 140
ALONGSHORE cmmmm (cell spacing = 5 -)
Corve no. 2 HMinfmm ¥ = 34.5100 at X = Curve no. Minimum ¥ = £3. 6606
Mo imum ¥ = 90. 6600 at X = Maclmum ¥ = 165.430
Shoveline Change 1e-g9-20169| Shoreline Change 16-89-201¢
36 40+
—— Shoreline Change From Initial —— Shoreline Change From Initial
Kl K]
- -
g g
-Z8 1 -368 U t t t t
2] 140 2] 20 40 80 1 140
ALONGSHORE CODRDINATE (cell spaci
Curve no. 1 Curve no. 1 Minfmum ¥ = -23.0060 t X =
Y= . 7300 ut X=
Alongshare Transport Rates (cu m) 1e-83-2014 Alongshore Transport Rates (cu m) 1e-g9-201g
WARNTNG? Time series lesz than 1 year, WARNTNG? Time series lesz than 1 year,
plot may reflect seazonal bias plot may reflect seazonal bias
p— —— #verage Net Transport Rate | —— fwerage Net Transport Rate
3.008E+5_ _ _ fverage for Project Reach 6.60805T_ _ _ fverage for Project Reach
g 4. GO +5-
E 2. G00E
E 8
¥ _2 . GD8E+5-
—3.606E +5 i 1 1 U t 1 t —4.606E +5 t
o] 20 ) 80 160 120 140 9 140
ALONGSHORE CODRD INATE (cell splch‘u S m)
no. 1 Minimum ¥ = -201723. t X = Curve no. 1
M Y = 268153 . t X =




®ur. 7. Cutyaums 1, sbnHenne 2, D50=0.5 mm.

®ur. 8. Cutyaumsa 1, sbnHeHne 3, D50=0.5 mm.

Balchik SIWZ: Ei-48h: E25-1Zh: SE1-24h: S1-36h (126h) 10-89-2018 Balchik S1W3: S51-36h; S25-6h: SE1-24h: SE25-6h (7Zh) 18-89-ZO16
Initial Shoreline Initial Shoreline
=——=% (alculated Shoreline #——% Calculated Shoreline
s—a Breakuater =——a Breakwater
269 ——® Diffracting Groin 269 ——® Diffracting Groin
o——mn Seawall &——=a Seauall
P — P —
K] 1 o—c/ T 1 0—1/
£ 8% o A £ 8% o . -
] E
= £
2 £
t
140
Carve no. HMinfmm ¥ = 24.6600 Minisum ¥ = 34.7400
Mo imum ¥ = 166.510 Mooxclmum ¥ = 58 .81608
Shoveline Change 1e-g9-20169| Shoreline Change 16-89-201¢
48+ 28+
—— Shoreline Change From Initial —— Shoreline Change From Initial
Kl K]
- -
g g
-38 1 -15 U t t t 1 1 t
2] 140 2] 20 40 L) 80 168 120 140
ALONGSHORE CODRDINATE (cell s]m:lm 5 my
Curve no. 1 Curve no. 1 Minfmum ¥ = -11.5668 t X =
Y= 15. 1308 t X=
Alongshare Transport Rates (cu m) 1e-83-2014 Alongshore Transport Rates (cu m) 1e-g9-201g
WARNTNG? Time series lesz than 1 year, WARNTNG? Time series lesz than 1 year,
plot may reflect seazonal bias plot may reflect seazonal bias
| —— fverage Net Transport Rate | —— fwerage Net Transport Rate
6.00805T_ _ _ fverage for Project Reach 4.60805T_ _ _ fverage for Project Reach
E 4. B0E »5-
E 2. G00E» o
i 8
£
“ —2.800E +5
—4.606E +5 i 1 1 U t 1 t —3.606E +5 t t t U t 1 t
o] 20 ) 80 160 120 140 9 20 40 L) 80 100 120 140
ALONGSHORE CODRDINATE (cell spacing = 5 m) ALONGSHORE COORDINATE (cell splclm S m)
no. 1 Hlnl-:- ¥ = -201553 at ¥ = .6608 Curve no. 1 Hlnl-:- ¥ = -242725. t X =
Y = 438225 at X = Y= 384167 . utK=




®ur. 9. Cutyaums 2, sbrnHenne 1, D50=0.5 mm.

®ur. 10. Cutyauusd 2, sbnHeHme 2, D50=0.5 mm.

Balchik S2Wi: Ei-48h: SE1-Z4h: 31-36h: EZ25-1Zh (126h) 16-69-2016 Balchik S2W2: Ei1-48h: E25-1Zh: SE1-24h: S1-36h (126h) 10-69-2016
Initial Shoreline Initial Shoreline
=——=% (alculated Shoreline #——% Calculated Shoreline
o—s Breakwater =——a Breakwater
209 1%—* Diffracting Groin 269 ——® Diffracting Groin
o——mn Seawall &——=a Seauall
LR - o= .
K] 158& / E 158& /—.—‘/
S P S
] g
= =
2 £
t t
140 140
g =
Corve no. 2 HMinfmm ¥ = 18. 3300 X= 66 Curve no. Minisum ¥ = 26,9600
HMaximum Y = B8 . 6268 nt X= 124. HMaxcimum Y = B8 .6168
Shoveline Change 1e-g9-20169| Shoreline Change 16-89-201¢
1 Ssnoreline Change From Initial 21— snoreline Change From Initial
16+ 16+
Kl ’ ‘ K]
- -
g ’ 1 an o g ’ -
g g
I T
—28+ -Z28
-368 1 -368 U t t t 1 t t
2] 140 2] 20 40 68 i) 1608 128 140
ALONGSHORE COORDINATE (cell mclm 5 m}
Curve no. 1 Curve no. 1 Minfmum ¥ = -24.2168 at ¥ =
Y = 15. 6208 at X =
Alongshare Transport Rates (cu m) 1e-83-2014 Alongshore Transport Rates (cu m) 1e-g9-201g
WARNTNG? Time series lesz than 1 year, WARNTNG? Time series lesz than 1 year,
plot may reflect seazonal bias plot may reflect seazonal bias
| —— fverage Net Transport Rate | —— fwerage Net Transport Rate
3.00805T_ _ _ fverage for Project Reach 3.0008s5 1 _ _ fverage for Project Reach
E 2.600E +5- g 2.600E+5-
E 1. 6000E +5- E 1. 600E +5-
B E
a
“? —1.808E +5 ¥ —1.608E+5-
—Z.6000E+5 i 1 1 U T -Z.008E+S +
] 20 10 ] i) 140 ] 140
ALONGSHORE CODRDINATE (cell spaci
no. 1 Hlnl-:- ¥ = -112785. at ¥ = Curve no. 1
Y= 230242 . at X =
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®ur. 11. Cutyauusa 2, senHexve 3, D50=0.5 mm.

®ur. 12. Cutyauud 2, sbnHeHve 3, D50=0.1 mm.

Balchik S2W3: S51-36h; S25-6h: 3E1-24h: SE25-6h (7Zh) 18-89-ZO16 Balchik S2W3: S1-36h; S25-6h: SE1-24h: SE25-6h (7Zh) 16-89-zZe1ig
Initial Shoreline Initial Shoreline
=——=% (alculated Shoreline #——= Calculated Shoreline
s——s Breakwster =—=» Breakwater
|»--—8 Diffracting Groin [ Diffracting Groin
zm'.—. Seawal 1 g [ Seaunl]
- @ o= .
2 ms_._.,_,-—-—/ 3
5 5
= £
g g
a E
t t
140 26 48 8 140
ng = ALONGSHORE COORDINATE (:ell spm:i
Corve no. 2 Minimum ¥ = 32 .6600 at X = s Curve no. Z Hinfmm ¥ = 17.3600 at X =
Mo imum ¥ = 58 . 8108 at X = 124. Maoxclmum ¥ = 166.600 at X =
Shoreline Change 16-89-26149 Shoreline Change 16-89-261¢
Ly — 66+
Shoreline Change From Initial —— Shoreline Change From Initial
5=
2 &
g a- | g
g £
g T E
—-18—+—
-15 1 —46 t t t 1 + +
2] 140 20 40 80 140
ALONGSHORE COORDINATE (cell spaci
Curve no. 1 Curve no. 1 Minfmum ¥ = -30.4600 at X = 51
Y= 49.4600 at X =
filongshore Transport Rates (cu m) 1e-g9-2018 flongshore Transport Rates (cu m) 1e-ga-ze1¢
HARNING? Time series less than 1 year, WARNING! Time series less than 1 year,
plot may reflect zeazonal biaz plot may reflect seasonal bias
| —— fverage Net Transport Rate —— fwerage Net Transport Bate
1.508851 _ _ fAverage for Project Reach 8.0068-51_ _ _ fverage for Project Reach
—1.606E +5 i 1 1 U i 1 i —4.008E +5 t
o] 20 40 ) 80 160 120 140 9 140
ALONGSHORE CODRDINATE: (cell splch‘u S m)
no. 1 Hlnl-:- ¥ = -99158.3 t X = Curve no. 1
Y = 124830. t X =
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®ur. 13. Cutyauusa 3, sbnHexve 1, D50=0.5 mm.

®ur. 14. Cutyauusa 3, sbnHeHme 2, D50=0.5 mm.

Balchik SH: E1-4Bh: SE1-Z4h: 31-36h: E25-1Zh (128h) 18-18-2016 Balchik SZW2: E1-4Bh: E25-1Zh: SE1-24h: S1-36h (128h) 18-18-2016
Initial Shoreline Initial Shoreline
=—= Calculated Shoreline #—# Calculated Shoreline
s——=a Breakunter s——sa Breakunter
|®m Piffracting Groin |@ecnm Diffracting Groin
280 o Scawmll 2% e+ Semall
3 2
5 z
g g
E g
g %
[ U 1 t + t + t - + + t + t t t
a 28 48 68 ;2] 1689 1z8 140 2] 28 48 68 ;2] 168 128 140
CODRDINATE (cell spacing = 5 m) CODRDINATE (cell spacing = 5 m)
Carve no. 2 Hinimom Y = 43.6660 at X = b6 . 0000 Curve no. 2 Hinimus ¥ = 43.2000 at X = b6 . 0000
Maxd Y= 88.6800 at X = 124 .6808 Maxed Y= 88.6800 at X = 124 .680
Shoreline Change 16-16-2616 Shoreline Change 16-16-2616
1.5 1.5+
—— Shoreling Chai From Initial —— Shoreling Change From Initial
1.6+ 1.8+
-~ 9.56 - 9.56+
& E
g 9.6+ == g 9.6+
=] =]
ﬁ -1.64 E -1.6+
-1.54 -1.54
-Z.6 1 1 i 1 1 i 1 -Z.6 1 1 i 1 1 i t
48 60 2] 1089 128 140 48 60 2] 108 140
ALDHGSHORE COORDINATE (cell spacing = 5 w) ALOHGSHORE COORDINATE (cell spacing = 5 w)
Curve no. 1 Minimm ¥ = -1.59060 at X = 19.6688 Curve no. 1 Minimm ¥ = -1.54000 at X = 16. &
Maxi ¥ = 1.46000 at X = 56.8008 Maxi ¥ = 1.36000 at X = 58.
filongshore Transport Bates (co wm) 1e-16-Ze16 filongshore Transport Bates (cu m) 1e-16-2e16
WARNING? Tiwe series less than 1 year. WARNING? Tiwe series less than 1 year.
plot may reflect seazsonal biaz plot may reflect seazsonal biasz
1 | —— fverage Het Transport Rate
1.506E-4 1.506E+4—- Reach
E E
£ E
8
—5688- —5688-
S S S B S S p— 1 1 t U 1 1 1
] 28 40 60 80 160 128 148 ] 28 40 60 80 160 128 140
ALONGSHORE COORDINATE (cell spacing = 5 m) ALONGSHORE COORDINATE (cell spacing = 5 m)
Curve no. 1 Minimm ¥ = -8973.00 at X = 16 .8600 Curve no. 1 Minimm ¥ = -9136.00 at X = 16. 0
HMaccimnm ¥ = 14892 .9 at X = 560060 HMaximm ¥ = 14381.9 at X = 560060
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®ur. 15. Cutyauusa 3, senHexve 3, D50=0.5 mm.

®ur. 16. Cutyauusa 3, ebnHeHve 1, D50=0.1 mm.

Balchik S2W3: S1-36h: 525-6h: SE1-Z4h: SE25-6h (72h) 16-1€-2616 Balchik S3W1: Ei-48h; SE1-24h: S1-36h: E25-1Zh (126h) 16-16-2018
Initial Shoreline Initial Shoreline
=—= Calculated Shoreline #——% Calculated Shoreline
s——=a Breakunter s——s Breakwster
zeg | Diffracting Groin 2001 ® Diffracting Groin
—a Seawall *——a Spaunll
i
5 z
g g
] 108 g
2 # £
= P M’ =
[ U t t + t + t t
a 28 48 68 ;2] 1689 128 140 148
CODRDINATE (cell spacing = 5 m)
[Carve no. 2 Hindmom ¥ = 43.3%60 at X = 65 .8060 [Curve no
Maxed Y= 87.9968 at X = 124 .680
Shoreline Change 16-16-2616 Shoreline Change 16-16-2618
.ey_____ g 18-
oreling Change From Initial Shoreline Change,From Initial
E g
2 ¥
g E
-1.5 1 1 i 1 1 i 1 +
48 60 2] 1089 128 140 140
ALDHGSHORE COORDINATE (cell spacing = 5 w)
Curve no. 1 Mindmm ¥ = -1.26000 at X = 16.6688 ICurve no
Hexi ¥ = 9.510801 at X = 578608
filongshore Transport Bates (co wm) 1e-16-Ze16 Alongshore Transport Rates (cu m) le-1e-2e1g
WARNING? Tiwe series less than 1 year. WARNING? Time series less than 1 year,
plot may reflect seazsonal biaz plot may reflect seasonal bias
—— fverage Het Tranzport Rate —— fverage Net Transport Rate
1.508E+44_ _ _ fuerage for Prgject Reach 6. 008E+4--
E Z . 608E +1-
E 8
E = .000E+4-
—4 . GO0E +4-
—6.008E +4 t t 1 t t t t
28 40 60 80 160 128 148 ] 26 60 80 168 126 140
ALONGSHORE COORDINATE (cell spacing = 5 m) ALONGSHORE CODRDINATE (cell spacing = 5 m}
Curve no. 1 Minimm Y = -12268.3 at X = 15.0600 Curve no. 1 Minimum ¥ = -47800.0 at X = 16.0000
HMaccimnm ¥ = 14113.3 at X = 55.0000 Maucimum ¥ = 56283.0 at X = 25.6000
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®ur. 17. Cutyauusa 3, sbrHenve 1, D50=0.1 mm.

®ur. 18. Cutyauusa 3, BbnHeHve 2, D50=0.1 mm.

Balchik SZ2W2: Ei1-48h: E25-1Zh: SE1-24h: S1-36h (126h) 16-16-2018 Balchik 32W3: S51-36h; S25-6h: SE1-24h: SE25-6h (7Zh) 18-10-ZO16
Initial Shoreline Initial Shoreline
=——2= Calculated Shoreline #——% Calculated Shoreline
»—= Breakwater s——s Breakwster
200 e Diffracting Groin 2001 ® Diffracting Groin
*——a Seawnl] *——a Spaunll
C c
5 z
g g
E g
g %
1 t
148 148
[Corve no [Curve no
Shoreline Change 16-16-2614 Shoreline Change 16-16-2618
16+ Shorel 8-
—_— ne Change From Initial —— Shoreline Change From Initial
B—
g g
2 ¥
§ E
-18 t & t t t 1 i t ¥
140 20 40 ) 168 120 140
ALONGSHORE COORDINATE (cell spacing = 5 m)
Curve no. 1 Curve no. 1 Minfmum ¥ = -4.71600 at X = a1l
Y= b6.35600 at X = 59.6008
Alongshore Transport Rates (cu m) le-1e-2e18 Alongshore Transport Rates (cu m) le-1e-2e1g
WARNING? Time series less than 1 year, WARNING? Time series less than 1 year,
plot may reflect seasonal bias plot may reflect seasonal bias
—— fverage Net Transport Rate | —— fverage Net Transport Rate
6. 008E+4-- 1.606E.5+_ fverage for Project Reach
E E 5.B08E+4-
Z . 608K +4-
E e- _____ E s-
E = .000E+4- E
8 -5.600E 4
—4 . GO0E +4—
H.008E+4t—F— t+—t+—F—t+—+—t+— —1.096E + t t 1 t t 1 t
] 260 46 66 80 168 126 140 ] 26 60 80 168 126 140
ALONGSHORE CODRDINATE (cell spacing = 5 m) ALONGSHORE CODRDINATE (cell spacing = 5 m)
Curve no. 1 Minimum ¥ = -462680.0 at X = 16.0000 Curve no. 1 Minimum ¥ = -68498.3 at X = 15.0000
Maocimum ¥ = 54531.0 at X = 25.6000 Maucimum ¥ = 59666.3 at X = 23.6000
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®ur. 19. Cutyauus 4, sbnHenve 1, D50=0.1 mm.

®ur. 20. Cutyauus 4, BbnHeHve 2, D50=0.1 mm.

Balchik S4W1: Ei-48h; SE1-24h: S1-36h: E25-1Zh (126h) 16-16-2018 Balchik S4W2: Ei-48h: E25-1Zh: SE1-24h: S1-36h (126h) 16-16-2018
Initial Shoreline Initial Shoreline
=——2= Calculated Shoreline #——% Calculated Shoreline
»—= Breakwater s——s Breakwster
200 e Diffracting Groin 269 ® Diffracting Groin
*——a Seawnl] *——a Spaunll
-— -—
E] 158g o - 3 1584 o -e
- i
s g
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E g
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1 t
148 148
[Corve no [Curve no. 2 Minimum ¥ = 35,3200 at X = b6 .8000
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Shoreline Change 16-16-2614 Shoreline Change 16-16-2618
g p— Shorel fne;Change: From Initial 3T Shoreline Change From Initial
284
g g
2 ¥
§ _____ E
-Z8 T i i 1 t t t -28 t t t 1 i t +
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CI.'IJMHMTB (cell spanlm =5 I) ALONGSHORE COORDINATE (cell spanim = 5 )
Curve no. 1 Minfmum ¥ = -11. at X = 4. Curve no. 1 Minfmum ¥ = -12.6600 t X = 4.
Y= mama at X = Y= 27.5100 utx=
Alongshore Transport Rates (cu m) le-1e-2e18 Alongshore Transport Rates (cu m) le-1e-2e1g
WARNING? Time series less than 1 year, WARNING? Time series less than 1 year,
plot may reflect seasonal bias plot may reflect seasonal bias
| —— fverage Net Transport Rate | —— fverage Net Transport Rate
3.600E51_ _ _ fverage for Project Reach 3.000E5_ _ _ fverage for Project Reach
E 2. BO0E +5 E 2. B8E +5
E 1.986E+5— E 1.986E+5
£ B
8
—1.698E +5— —1.608E +5—
—Z . B08E + i 1 1 1 1 1 t —Z .B08E + t t 1 t t
] 260 46 66 80 168 126 140 26 60 80 140
ALONGSHORE COORDINATE (cell spacing = 5 -) ALONGSHORE CODRDINATE (cell spacing = 5 m}
Curve no. 1 Minimum ¥ = -142350. at X = 11.0000 Curve no. 1 Minimum ¥ = -144321. at X = .60
Maocimum ¥ = 228125 . at X = 118.000 Maucimum ¥ = 225059 at X = 118.666
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®ur. 21. Cutyauus 4, sbriHenve 3, D50=0.1 mm.

®ur. 22. Cutyauusd 5, sbnHeHve 1, D50=0.1 mm.

Balchik 34W3: S51-36h; S25-6h: SE1-24h: SE25-6h (7Zh) 18-10-ZO16 Balchik SSW1: Ei-48h; SE1-24h: S1-36h: E25-1Zh (126h) 16-16-2018
Initial Shoreline Initial Shoreline
=——2= Calculated Shoreline #——% Calculated Shoreline
»—= Breakwater s——s Breakwster
200 e Diffracting Groin 269 ® Diffracting Groin
*——a Seawnl] *——a Spaunll
-— .
‘i -8 'i 1 .—I/
E] 158g o - E] EL g T \ -
] E
g g
E g
g %
1 t
148 148
[Caxrve no Curve no. 2 Minisum ¥ = 36.5600 at X = 60.6000
i ¥ = B8 .3908 at X = 124.088
Shoreline Change 16-16-2614 Shoreline Change 16-16-2618
BT Shoreline Change From Initial 157 Shareline Change From Initial
284 ]
- 15+ -~
k] E
2 ¥
§ E
-18 T i 1 1 t t t -15 t t t 1 i t +
) 168 120 140 20 40 ) 168 120 140
CDORDINATE (cell spacing = 5 m ALONGSHORE COORDINATE (cell spacing = 5 m}
Curve no. 1 Minfmum ¥ = -7.62000 at X = 114. Curve no. 1 Minfmum ¥ = -13.56400 at X = N
Y= 21.5498 at X = 44.6088 Y= 14. 3000 at X =
Alongshore Transport Rates (cu m) le-1e-2e18 Alongshore Transport Rates (cu m) le-1e-2e1g
WARNING? Time series less than 1 year, WARNING? Time series less than 1 year,
plot may reflect seasonal bias plot may reflect seasonal bias
| —— fverage Net Transport Rate | —— fverage Net Transport Rate
3.600E51_ _ _ fverage for Project Reach 3.000E5_ _ _ fverage for Project Reach
E 2. BO0E +5 E 2. B8E +5
E 1.986E+5— E 1.986E+5
£ E
8
—1.698E +5— —1.608E +5—
—Z . BD8E +r i 1 1 1 1 1 t —Z .B08E + t t 1 t t
260 46 66 80 168 126 140 26 60 80 140
ALONGSHORE CODRDINATE (cell spacing = 5 m} ALONGSHORE CODRDINATE (cell spacing = 5 m)
Curve no. 1 Minimum ¥ = -193997. at X = 11.0000 Curve no. 1 Minimum ¥ = -149212. at X =
Maocimum ¥ = 236642 . at X = 117.000 Maucimum ¥ = 213379. at X =
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®ur. 23. Cutyauusa 5, sbrHeHve 2, D50=0.1 mm.

®ur. 24. Cutyauusa 5, sbnHeHve 3, D50=0.1 mm.

Balchik 3SWZ: Ei-48h: E25-1Zh: SE1-24h: S1-36h (126h) 16-16-2018 Balchik 39W3: S51-36h; S25-6h: SE1-24h: SE25-6h (7Zh) 18-10-ZO16
Initial Shoreline Initial Shoreline
=——2= Calculated Shoreline #——% Calculated Shoreline
»—= Breakwater s——s Breakwster
200 e Diffracting Groin 2001 ® Diffracting Groin
*——a Seawnl] *——a Spaunll
>—a >—a
3 mey o - -—'/ g mey o »
5 5 :
g g
E g
g %
1 t
148 148
[Corve no [Curve no. 2 Minimum ¥ = 34.4600 at X = 59.6000
i ¥ = B8 . 68608 at X = 124.088
Shoreline Change 16-16-2614 Shoreline Change 16-16-2618
5T Shoreld e
ne Change From Initial Shoreline Change From Initial
g g
2 ¥
§ E
t -15 t t t 1 i t ¥
140 20 40 ) 168 120 140
ALONGSHORE COORDINATE (cell spacing = 5 m)
ICurve no Curve no. 1 Minfmum ¥ = - : at X =
Y= at X =
Alongshore Transport Rates (cu m) le-1e-2e18 Alongshore Transport Rates (cu m) le-1e-2e1g
WARNING? Time series less than 1 year, WARNING? Time series less than 1 year,
plot may reflect seasonal bias plot may reflect seasonal bias
| —— fverage Net Transport Rate —— fverage Net Transport Rate
3.600E51_ _ _ fverage for Project Reach 3.000E+5_ _ _ fverage for Project Reach
E 2. BO0E +5
E 1.986E+5—
E [: 5
g —1.698E +5—
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ALONGSHORE CODRDINATE (cell spacing = 5 m} ALONGSHORE CODRDINATE (cell spacing = 5 m}
Curve no. 1 Minimum ¥ = -147533. at X = 17.0000 Curve no. 1 Minimum ¥ = -206347. at X = 17.0000
Maocimum ¥ = 211766, at X = 166.000 Maucimum ¥ = 225448 at X = 35.0000
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