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ITPOAOT'OX
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To 3° kepdhato eEetdlel TIC em@avelakeg amoppiyelg. Avalvetar N yeopueTpio tov
nePPAALOVTOg KaBMS Kot OAEG Ol Katnyopieg pong mov Umopovv va dnpiovpyndodv

EMELTA OO EMPAVELOKT] ATOPPLYT).

210 4° kepalato Egkvael ) TEptypaen tov mpoypaupatoc CORMIX dmov avaivoviat

o0 T dedopéva Tov ypetdleTon vo e1Go0ovV.

Téhog, 610 5° ke@Glalo VIAPYOVY SLAPOPES EPAPUOYES Yol VIOOETIKEC MG Kot

TPOYLOTIKEG TEPIMTMGELS POTAVOTG.
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1. EIXAT'QI'H

H vopdéopaipa, Ommc kot 1 atuodceopo eivor €E0PETIKNG onuaciog yw v
avOpomomra. Kot ot dvo elvar 1dwitepo onuovtikég yoo T peTadoon Pactkdv
oToyelov ov gyyvavtol ) (N otov TAOVITN. ZNUEPA, OAOEVO KOl TEPIGGATEPOL
POTTOL €1GEPYOVTAL GTOV VOPOAOYIKO KOKAO, yeyovdg mov Kab1oTd amopaitntn
HOVTEAOTOINGN TOV Jl0dIKACIOV 7OV AQUPAVOLY Y®PO OTIG LOATIVEC AEKAVEG,

10104TEPQL Y10 TEPUTTMOCELS PLTTOGUEVDV EKPODV.

Yndpyet pio cepd TPOYPOUUATOV TOV OGYOAOVVTOL LE TN HOVIEAOTOINGT EKPONG
PVTOCUEVOV VOGTOV o€ pio peyodvtepn vodtvn palo. v mwapodoo HEAETN
egetdleton o Aoyopkd makéto CORMIX. To mpdypappa avtd dnuovpyndnke amd
10 movemotyo tov Cornell ek pépovg tov Apepikavikov Opyaviopov Ilpoctaciog

tov [Tepipairovtog (EPA).

To CORMIX givan éva chotpa Aoyiopkod yio Ty aviAlvor, v Tpofieyn Kot o
oxedlacud  vootk®v  ovpPatikdv N to&ik®v  oamoppiyewv. O okomdG TOL
wpoyplupatog eivar va mapéyet axpiPeig kot admioteg TpoPAEYEIS TOV O10OIKACIDV
AVAUIENS KOl TOV TAOVI®V TOV ONovpyodvTal o€ VOATIVES LALES, e TNV TOPAdoYT|
otL vmapyovv otobepéc ocvvOnkes. Eivar éva eumepikd poviého Paciopévo og
TEWPAUATIKES EIGMGELS TOL TPOPAETOLV TV apaimon Kot EAEYYOLV TNV akpifela Tov
Beopntikdv povtélmv. To poviéro divel Eppacn ot yeopeTpio Kot T SO0ALTOTNTA
070 KOVTIVO Tedio av kol TPOPAETEL KOl T GLUTEPLPOPE TOV TAOVUIOL TTEPA OO TNV
apywn Covn ovapéng. To mpodypoppa mopéyel AemTopepeic  VIPOSVVOAIKES
TANPOPOPIEC KOl GLGTACELS Y. TO GYEOGHO TG ekpone. ‘Eva mAgovéktnuo g
xpnong tov CORMIX eivatl 6t 10 HOVTELO EKTIUG TO OMOTEAECUOTO TV OPLOKDV
oAMnAemdpdoemy ot depyacieg avauéng tov kovivov mediov. To CORMIX
vroAoyilel yia kdBeta (TVOUEVAG TOTAUMV Kot ETPAVELR) KOt TAELPIKA (OKTOYPOLN)

opra. Amotedeiton amd tpia vroocvotuate: CORMIX1, CORMIX2 kot CORMIXS.

Eivar oyeddév advvato va ovamtvoybel éva cHotnua mov Asttovpyel agdmiota yio
OTOONTTOTE TEPIMTMOON OVAUIENS Kot amoOppyne pumavtyy oto meparrov. To
CORMIX egilvar éva éumelpo cOGTNO TOL AELTOVPYEL Yo TV TAEOYNQia (6€ T0GOGTO

HeYoADTEPO amd 95%) TV TLTKAOV TEPUTTOCEMV EKPONG, ONO ATAES EMC TEPIMAOKES



Katootdoels. ['a Tic vrdAowes amorteital EExPIOT AVAALGN LLE Y¥PNOT APOUNTIKDV

KOl DVOPOVAK®DOV LOVTEA®V.

To CORMIX1 aocyoAeiton pe vrofpdyteg ekpoég Loving e£0d0v pe BTk, apvnTikn
Kol 0VOETEPT Avewon péca og vodTvo mepBdArov (Pabid 1 pnyd vepd, otdoya 1
pEOVTO, OUOOHOPPO 1 OTPOUOTOTOMUEVO TEPPAALOV) OT®G TOTAA, A{UVEC,
deEopevég, ekPorég mOTANMV 1N TOPAKTIEG TEPLOYES. YmoBétel otabepéc cuvOTKeg
PONG TOCO Yl TNV €KPON OGO Kol Yia T TePIPaArlov. Mrmopel va mpofAéyet tnv TpoyLd
KO TO GYNLLO TOV TAOLUIOL, TH CLYKEVTIPMOOT] PUTOVTAOV KoL TNV 0POi®oT) TOGO Y10 TO

KOVTIVO OGO KOl Y10, TO HLoKPvO TEdio.

O xpNoNG €164YEL GTO GUOTNLO TANPOPOPIES YI0L TNV EKPON KOl Y10, TIG GLVONKEG TOL
emkpotovy oto  mepPdriov. To mpdypaupo eEdyel AEMTOUEPEIES YL TOVG
VOPOSVVAUIKOVG UNYOVICHOVS OV EAEYXOLV TN PoN Kot TNV apoimoT), YEOUETPIKES
TANPOPOPIES TOL APOPOVV TO GYNUO TOV TAOLUIOV 7OV dnUoVPYEiTOL PEGO GTNV
voativn pnalo Ko TEA0G, GLGTACELS Yo TN PEATIGTOMOINCT TOV YOPAKTNPIOTIKMOV TNG
apaioone. Ymapyet n dSuvatodTnTo Vo TopouclacsTOHV TANPOPOPIES Y TIC SLOCTAGELS
mg {ovng avauéng mov opileton amd ™ vopobeoia, T Oplo QLTINS Kot KOTA TOGO

TpoLVTAL.

To cvotnpa vroBétel 411 | TPAYHATIKY SLOTOUN TG EKPONG UMOpel va Tteptypapel 1
va oynupotorombel cav €va 0pfoydvio OpOtOPOPPO KavAAL, M €KPOY] TOL Omoiov
umopel ko va mepropileton mAgvpikd. H taydmra tov mepiPdiiovrog Bewpeiton
ouotopopen oto onueio g expone. To mpodypappo vrobétet, axdpa, OTL N EKPON|
etvat Kovtd otov mobpéva (n avoywon g 5000V dev Tpémel va Eemepvd to 1/3 tov
ovvoAlkoV Babovc). ‘Etot, 1o CORMIXI mpénel va ypnoyiomoteitol pe mpocoyr Kot
eVOEXETOL VO YPELALOVTOL TPOTOTOINGT OPICUEVEG TAPAUETPOL Yo AmOOEGES KOVTA

GTNV ETPAVELQL.

To vrocvotnua CORMIX2 ypnoiponoteitor yio TpoPAEYELS EKPONG amd LITOPPVYLIOVG
dwyutnpeg moAlamA®v €£0dwv Yo cvpuPatikd M tofwd pumoavt. Adyom g
duvaTOTNTAS TOLG Vo, TaPEYOLY o UEYAAO Pabud apykn avauén €xet avénbei n
YPNOT TOVG Y10 TO OXEOOOUO EKpodV. TTowiAovy amd dtayvtpec amofAnTOV Yo TV
expon| enelepyacuévav vodTmV Bloloyikdv Kabapiopudv, BeppiKovg dtoyvuTnpeg yio
vepd YOENG TOL YPNCIUOTOIEITOL GE EPYOCTACLO TTOPAYWYNG NAEKTPIKNG EVEPYELAG,

LEYPL S LTPES Yo Propmyavikd omdPAnTa Kot amoppiyelg dAung and £pyootdcia
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apoaArdtmong. H expon umopel va €yel Oetikn, apvntikn | ovdétepn dvwon Kot va
TPOLYLLOTOTOIEITOL GE GTPOUOTOTOMUEVO 1] OUOLOLOPPO TEPIPAALOV LE TNV TAPOLGIa
N Yopic pevpdTov amd 10 TEPPAAAOV. XKOTOC TOL GLOTHUOTOS &ival Vo OMGCEL
a&omioteg TpoPALyels Yo Tig Ldveg avauéng Kot TANPopopies yia ta dpla wov opilet
n vouobBecia. Afvel éugoon ot yeopeTpio TNG €KPONG, OTA YOPOKINPIOTIKA TNG
Covne avapiEng mov opilel n vopobesia ko otn {ovn Tokng avapiEne. ZoAAéyet Ta
dedopéva,  mpoyuaTomolel  VOPOSUVOLIKEG  OVOAVCELS,  GLUYKEVIPAOVEL T
YOPOKTNPIOTIKA apainong pall e TOVG VOUIKOUS TEPLOPIGHOVS KOl TPOTEIVEL OAAYEC
010 oYedoUO NG €KPONG OVTMG MOCTE v PeATimBodvV TO YOPAKTNPIGTIKA TNG
apaioonc. To CORMIX2 pmopet va mpoPAéyetl Wwitepo mePIMAOKES TEPIMTMOGELS
ekpong mov mepthappdvovv Babdd 1 pnyd Bardocio mepPdiiov, GTPOUATOTOMUEVO 1

OLLOLOLLOPPO KOl OPLOKEG AAANAETOPAGELS.

To vrocHotua CORMIX3 avaldel eMQAvEIOKES AmOPPIYELS TOV TPOKLITTOVY ATV
VYPA amdPAnTa g1cépyovral o pio VOATIVN HAlo HEC® €VOG KAVAALOD, aywyol 1
ayoyod mov Ppioketor kovtd oty emedavea. Xe avtifeon pe 1o CORMIXT ko
CORMIX2 mepropiletar o amoppoéc pe Oetikn M ovdétepn dvoon. [MoAlomAég
TEPUTTAOOELS EMPOVEINKNG OTOPPONG HE OPOPETIKY YeOUETPio Ko Katevhuvon
UIopovV vo, ovoAvBodv, cLUUTEPIAAUPAVOUEVOV KOVOAM®Y UE OTOTOUN EMPAVELOKT
¢€000, Kovalmv mov dev Ppickovtal 6To €minedo TG AKTNAG AAAL EIGEPYOVTAL OTNV
voativn pala Kol TéA0G, TPOGUVATOMGU®Y oL ivan o€ gvbeia, TapdAAnia 1 TAGYO

otV 0.



2. BAZIKEX APXEX MONTEAQN APAIQXHX
2.1. ®YXIKH IAOYMIQN KAI MONTEAOIIOIHXH

H duhvon emtuyybvetol pHéS® TOL UNYAVIGUOD EVEGOUATOONG LVMK®OV ond TO
nepPAALoV 6T0 TAOVUI0. AVTO pmopel va Tepypapel g 1) d1ad1KAGi e TV omoia To
VYPd péel 6TO €0MTEPIKO TOL TAOLWIOV HECEH TNG eEMTEPIKNG empdvelac. [a v
TEPALTEP® KATAVONGT TNG PLGIKNG THG PONG YOP® amd Eva dlayLTHPA aKoAoLOEl Eva

amtAd TOPASELY QL.

2.1.1. ANIAH AEXMH EKPOHX MONOY BYGIEMENOY AIAXYTHPA

Ymv Ewova 1 eaiveton pio déopun e€epyduevn amd povd doyutipo 0 omoiog ivat
BuvBopévog oe otdoo Voata peyoAdtepng mukvotntoc. H déoun €xet vymin
TOYVTNTO PONG, N KIVNTIKT eVEPYELD TNG OToiag Ba dtayéeTon AdY® EMAPNG LUE TO YOP®

VYPO. Adym ™G dudyvong avtng TpokaAeitar | embountn didAvon [2].

H dudyvon Eexwvder apéomg petd v €£000 OOV 1 €KPOT VIOKELTOL GE EMTAYLVON
My avoonc. H déoun apyiler va avoyovetonr oty emedavewn eEontiog g
HiKpOTEPNG TLKVOTNTAG TOL. H oyetikn kivnon petald g ekpong Kot TOV GTAGULOV
VEPOU OVOTTUGGEL pio AcTABEL TNV TEPIUETPO TOV PEVUATOG, ONUOVPYDVTOS OIVEC.
Avtd éyet cav amotéhecpo pio dwdikacio mAevpikng wiéng mov eEeAicoetan
E0MTEPIKA KOl EMTEPIKA amopokpuvopevo and v é€odo. To onueio 610 omoio N
wepoyn avauéng olamepvd tov acova g 0éoung onuatodotel v apyikn Covn
eykaBidpvong g pong. H taydtnra otodiokd PHeidveTol 0G0 avEPXETAL EKTOG OO TNV
apYIKY TEPLOYN OTOL LILdPYEL pia emTdyvvon AdY® TOL Jo’, TOL givorl 1 EAAATOVUEV
gmtdyvvon ¢ Popvtnrag ko 16ovtol pe g(pg — Po)/Pe- Etol, m déoun porg Oa
avénbel 6co av&dver ko n amdotaon. H {ovn avt) elvar mepimov 6 @opég
SlapeTpo TG €600V G€ UNKOG OTOV Eivol KUKMKN Kol 5 pOpéG 6€ TAATOG TN OLAUETPO

™c €660V Otav givar opboymvia [2].
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Ewova 1. Aéopn ponc e€epyopevn amé vrofpiyia £€0d0

H apywn Covn g pong teretdvel LOALG TO KEVIPIKO KOUUATL TNG déoung Exetl yivel

tpPddec. H petdfoon omd ) {dvn ot givar dvokoro va mpocdiopiotei. [20]

2.1.2. NAOYMIA KAI AEXMEX POHX

Mia déoun pong eival avty mov mapPovctalel pon AOy® OpunIg 0AAL Oyt por| AOy®
dvoong. Mia 0éoun pong vmd dvmon mapovcstdlel Toco opun 6co Ko dvaon. Eva
TAoVU0 Tapovotdlel pon Hovo AdYm dvwonc. Poéc pe Betikr dvoon opilovion avtég
6mov M dHvaUn TG dveons ackeitat kabeta avtiBeta and ™ dvvaun g PapvnToc.
Poéc pe apvnticn dvoon opilovior avtég 6mov 1 dvvaun g dvoong Exel idwa popd
pe ™ dvvoun g Papvtrag. Ot déopeg pong Kot ta TAoVU Lopel var eivort KukKAMKA
OTOV LLOVTEAOTTOLOVVTOL OTIS TPELS SCTACELG | EMIMESD OTAV LLOVIEAOTOLOVVTOL GTIG
dvo dwotdoelg [20]. Ty Ewodva 2 mapovoidlovtarl ot TpEG KaTnyopieg TAOVHI®Y
KOl OEGUAOV PONG TOL UTopPovV va, dnpuovpyndodv dtav £vag pumavtig eEEpyETaLl oo

vrofpvyto dayvTipal.



Water Surface

Port :::<

A B : c

Ewoéva 2. Poravtic €€epyopevog amd vrofpivyo £€0oo: A) IMiovpo B) Aéoun
pong vité avoon C) Aéoun pong

Mio moAD oMUOVTIK TOPAUETPOS GTO. HOVTEAN Opaimong &lval O TUKVOUETPIKOG
apOuog Froude Fp. Opiletar g 0 Adyog TV SuVARE®Y adPAVELNG TPOG TIG OVVAUELS

Bapvntog kot vroloyiletat omd Tov tomo F, = to /( , D)l /72 [20].
9o

Omov Up givar n TaydTNTO EKPONG amd TNV €000

D n dwdpetpog g £6d0v

go’ N eMatovpevn emtdyvvon g Papvntag mov wovtol e g(Pg — Po)/Pe  OTOV
po elvor M mokvoémMTo TOV AvpdTOV, Py M TLKVOTNTO TEPPAALOVTOS Kol g T

emtdyvvon g PapdTntoc.

2.1.3. ZQOQNEX ANAMIEHX

H vopoduvapukn copmeptpopd vypdv amofANT®V Tov 0moppIitTovIoL GUVEYMS UTOPE
va yivel avTiAnmT| cav dadtkasioo avapéng mov cvpPaivel e Vo Eeywpiotd medioa,

TO KOVTIVO KOl TO [LOKPLVO.

AOY® TOV €VPEMG PAGHOTOS TOV KAUAK®OV YOPOL Kol XpOVOL KAT® omd TG OTOLES
ovpPaivovv ot depyacieg avauéng, elval TPakTIKA adbvato vo ovortuydel éva
aplOUNTIKO HOVTEAD KOV VO KAADYEL TOGO TO KOVTIVO 0G0 Kol TO LaKpvo medio. Ot
TEPIOCOTEPEG OVOAVGELS YPNOUOTOOVV EEYMPIOTA HOVIEAD Y10, TO KOVIIVO Kot

Eexmplotd povtéda yio To pakpvo medio [14].

Movtéla yio To KovTivd medion acyolobvtal He TNV apylky] avauEn mov Aoppdvet

YOPO LEGO GE Alya AETTA KOl KOAVTTEL £VOL EDPOG OEKAOMV £MG EKATOVIAOMV UETPMV.



Ta povtédo yo ta pokpivé medion aoyorlobvtol pe TIG SdIKacies avauéng mov
AopBavouy ympo HEGOH GE HEPIKES MUEPES €M KO UNVES KOl KOADTTOUV £va, €DPOG

JEKAOMV EMG EKATOVTAd®V YIMOpUETpeV [14].

To mpoPAnua pe ™ YpNoN  SOEOPETIKOV HOVIEA®V &yKeltal o©T1o0 OTL Ot

AAAAETIOPAGELG TV dVO0 TEdiwV dev Aappavovtatl veoyn [14].

2.1.3.1. EITYY ZQNH

To wovtvd medio M opywn Covn avduéng mepiropfaver tig apyikés Cmveg
eykafidpvoong g ponc. OAn M apykn avauiEn mov oeeileton ot didyvorn g
KIVNTIKNG evépyelog Aapfavel yopa ot {odvn ovt). Ta apyikd yopaktnpiotikd e
OpUNG, TNG AVMONG KO TNG YEWUETPIOG TNG EKPONG ennpedlovy TV mopeio TG 0EGUNG
pong kot v ovépuén. Ieprhappavel omotadnmote aAANAETIOPAON EMPAVELOKT 1| LE
TO KOTOTEPO CTPOUO. XTNV TEPLOYN OVTH, O GYEOGUOG TNG EKPONG UmOopel va
EMNPEGCEL TOL OPYIKE XOUPOKTNPIOTIKA avApIENG HEGH TNG KATAAANANG ETIAOYNG T®V

petafAntov oxedacpov [20].

2.1.3.2. ENAIAMEXH ZQNH

Optopéva povtéra pong mapovstalovy pio evordpeon {ovn HETAED TOL KOVIIVOL Kot
oV amopakpucpévoy mediov. Xtnv Ewova 3 eaivetor évag doayutipog o€ otdoiuo
vepd. v aotadn kovtivy {®vn onovpyeitor TANpNg kotakopven avauén. H
mEPLOYN aVTN onuatodotetl ™ petdfacmn and tnv kdbetn pon tov peduoTog oe pio
opilovtioa kivnon mov teivel va 10 gfamimoel. Xtov Ave Topéo dmuovpyeiton
OTPOUATOTOMUEVT TEPLoyN. To emMPavelokd GTPOUO KIVEITAL KATAVT AOY® OPUNG

ko eEomAdverar eykapota. H por yapoxtnpileton amd oploviieg kivioeig [1].
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Ewova 3. Kovtivi] kot gvorapeon ovng avapméng

2.1.33. AIIOMAKPY>MENH ZQNH

Ooco n déoun pong Ta&ldevel LOKPLY Ao TNV TNyN, TO YOPUKTNPIOTIKE QVTNS YivovTot
OA0 kol Ayotepo omuavtikd. To medio avtd yapaxtnpiletor amd obyvon Kot
oplovtia petapopd. Ot cuvOnkeg mov emkpatodv 1o mepiBdArov Ba emmpedcoovv
v mopeia kot v apainon g déoung. Ot 1810tTEG TS PONG KOl TG S1AALONG
emnpealovtat TAéov uoévo omd mepiPariovtikovg mopayovteg [18]. To pokpwvd medio
amotereiton amd dVO dladIKacieg avauEng kot 1 Tpocopoimon oto CORMIX yivetan
V7o 115 akOdAoVBEG TpoimoBEselc:

- Av vmapyel avoon Ba vrapyel pio mepoyn mov Bo emnpedleton omd TV

mokvoTNnTa akoAovBodpevn amd pia weployn oty omoia yiveton n didyvon.

- Av dev vmapyet dvoon Ba vdpyel LOvo 1 TEPLOYN TNS OLAYVLONG.
H mepoyn g mokvomtag yopaktnpiletar amd opiloviia eEAmAmON Kol GTOO0KN
KkéBetn Aémtuvomn g pong tov purmavty). Kabetn aAinienidopoon pe pio 1 kot pe 600

0y0eg etvonr duvatd va cvpPet.

2.14. BAGOX

[MAovpa ta omoio avvydvovior Ady®m Eveong TPog TNV EMPAVELD G0, oTOOEPES
oTHAEG aKoAovBovpeva amd mAELPIKN EATA®OTN cuvvavtdvtol cuvnBmg e Pabid
vepa pe déopeg pong pikpod aptuov Froude. T'lvkd vepd meptBAAAOVTOC GUVEXDG
evoouatovetor ot oéoun pong. To mhyog tov OTPOUATOG EEATAMONG TOL

EMTVYYOVETAL OTNV EMEAvELR givar avaioyo pe to Paboc [16]. T éva kabapd
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TAOVU0 TO GTpOUA eEATA®ONG tooduvapel e to 15% tov Babovg evad yo pio déoun

ponc oodvvopei pe to 15-20% tov Babovg [9].

e mepintwon mov 10 PdBog e mEPLOYNG Elvarl UIKPO Kol 0 TUKVOUETPIKOG aplOuog
Froude peydhog, tote 1 pon evdéyetar vo yiver aotadng. Otav 1 déoun mpocKpovet
oV eAedBepn empdvelo oynuotiletor éva AEnTO GTPMUO TO O0Toio akoAovbel pio
opllovtia e&dmimon kot €merta £vol adOVOUO LOPOVAKO GApRO (ATOTOUN TTMOOM
KivnTikng evépyetog). Oco avédavel o mokvouetpikoc apudg Froude, 1600 avEdvet
KOl TO OTPOUO, YEYOVOG Tov 0dnyel oe aotdbelo. H aotdbeia cvpPaiver dtav to
VOPOVAIKO GApo. @Tdoel To NUov Tov Pabovg [6]. Av o mukvouetpkdc aptOpog
Froude givat moA0 peyGAog To mhyog Tov GALOTOS UITOPEL VA YiveL 160 e TO GLVOMKO
BaBoc ka1 to TAOVUIO0 Vo EAVAEIGAYEL PLTAGIEVO VEPO. XE OLTH TNV TEPIMTMOOT M

kovtvn {ovn elvor TANpog avapypévn kdbeta (Ewkova 4).

H 6bvaun g adpdvelog eivor n amoctabepomomtikn dvvaun eved mn dvvaun g
dvoong elvar n otabepomomrtikny. ‘Etol, 1 aotdbeia Eexivder O6tav 1 adpdvela

vrepPaivel T Svvaun g dvoong [10].

Av 1 gkpon Tov dayvtipa Eivar Kovtd og AMpvn 1 6to Puho, n déoun pong propet va
TPookoAAN0el oTov TLOUEVA YEYOVOC YVwoTo cav Tpookoiinon Coanda. H eyybmrta
0V BvBov (Vyog g €£0d0v) kat o PdOog Tov vepol €yovv onuacic 6To LOVTEAQ
pong g Kovtivig Cmvng yu opllovtieg 0opeg mov e€épyovion amd KLAVOPIKOVG
coMyves. H mpookdiinon Coanda éxel kabopiotikn onuacio ota apyikd otddio

dnuovpyiag evog mhovpiov [20].



Water Surface

————p Surface impingement

zone

Stable Nearfield

ST 777777777777

Bottom

Submerged Jump

LA, AT 77777777777 T 77T

Unstable Nearfield

S S 7T T 7777 T r——

Ewova 4. Metdfaon amd 61a0ep6 o€ pun otabepod Kovtivo medio

2.15. XTPQMATOIIOIHXH

AlQopoTomcElg otV TUKVOTNTA 6€ o)Xéon Le To PAOog Tov amodEKTN EVOEYETAL VOl
ovpPovv oe oldpopeg emoyéc. H otpoparonoinon mov dmuovpyesiton pmopel va
00MNYNOEL O MOWKIAEG OPOLDCELS KoTd TN Odpkel €vOg €tove. o mapdodetypa, M
Bépravon TG EmMEAVELNG TOV VEPOD TNV Avolsn mpokaAel aAlayég oe oxéon pe v

KOTAGTOON 7OV EMIKPUTOVCE TO YEWWDVE KaBDG 10 OepuodTEPO VEPO OVLYMVETOL.
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[Tepartépm Béppavon Katd Tn SLEPKEWL TOL KOAOKOIPLOV TPOKOAEL T Onpiovpyia
EVOG OKOUO GTPMUATOC, TOV BEPUOKALVOVS, POVOLEVO TTOV TTOVEL TO POIVOTWPO AdY®
™g younAotepng Beprokpaciog mepiPdirovtog. To vepd maymvel, yivetor TukvOTEPO
kot BubiCetar. H péytomn mokvotnto Tov yAvkov vepov cuvavtdtol otovg 4° C, ondte

£VOL GTPMOUA TAYOV OTHV EMLPAVELX dNUIOVPYEL Tl oTpmpatonoinon [4].

Mia déoun vd dvwon, Tov ekpéel 6e pion oTpOUOTOTOMUEVN nala VEPOD, E1GAYEL
vypd peyoADTEPNG TLKVOTNTAG. To TAOLWO ovoydvetal €mg O6tov va €pbel oe
ooppomic. pe TV TUKVOTNTO TOL TEPPAAAOVTOG NG TEPOYNG. XTO ONUEID OVTO

nayldeveTal o€ va TeAKO VoG Kot 1 e&amimon TAéov amd kabetn yivetor optlovTia.

... ' \l/ \

%L.—/zf:

Winter Spring (turnover) Summer (layering) Fall (turnover)

Ewova 5. Ztpopatomoinen Aipvng

Ta pavopeva g otpopotonoinong propet va givor ypioya agob yopoktnpilovot
and peydieg katokdpvees kiioels. To pvmacuévo medio Ba maydevtel o peyaho

Baboc kpatdvTag £T61, TOVG pLTAVTEG fuBicUEVOLG.

Ot Khiocglg g otpopotonoinong pmopel va eivor YpoppkéG M YPOUMKES Kot
opowpopPes. Mia  ypnown  mwopAUETpOg  TOL  YopokINPilel TN YPOLLUIKY|
oTpouatonoinon givor n kAion € mov divetar and tov tomo &€ = —(dp,/dz). Eivon
éva LETPO NG 0ALOYNG TNG TLKVOTNTOG GE GYéom e To Baboc. Mio GAAN TapdueTpog
givor 1 ovxvotnro. Brunt - Vaisala Ngy = +[(g/py)(Idpg|/dz)]1*/?. Eivar n
oVYVOTNTA TOAAVTMOONG EVOG UIKPOL GOALPIKOD COUATIOON VEPOD TTOV peTatomileTon

o po oTpopotomompévn vodativn pdlo. Télog, M TAPAUETPOS CTPOUOTONOINCNG
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(Str#)  exoppdler 10 Pobud otov omoio £va  vdGtvo  mepifdriov  eivan
otpopatonompévo. Exepdaleton o Str# = (p, — ps)Dp/[(pa — Po)y] [20]

OTOL P, Elvar N TLKVOTNTO TOV TEPPAALOVTOC 6TO PAOog TOL TAOL IOV,

Ps M TUKVOTNTO TOL TEPPAAALOVTOC GTNV EMLPAVELDL

Dp n dtéipetpog tov mAovpiov

Po M TUKVOTNTO TOL TAOLUIOV

y 710 BaBog Tov mhovpiov

2.1.6. PEYMATA

Ta pedpata avEbdvovv v apoimon TOGO0 GTO KOVTIVO 0G0 KOl GTO HOKPVO TTedio.
Ortav éva peopa die1edvel o€ Eva TAoOUo Ba 0dNYNoEL GTNV EICAYWOYT PPEGKOV VEPOD
péca og avtd. Avt N dwdtkacio opeidetar ot ddyvon TG KIVNTIKNG EVEPYELNG.
‘Eva pedpa amoterel ypovikn petafAnT kot mpoPAEYELS Y1 a0TO pmopodv va, Yivouv
puovo yevikd. ‘Eva povtého oe otabepés ouvOnkeg pumopet va copmeptddfetl 1o péyedog
Kol TV kotevBovvon evog povo pedpatog. o opiopéveg TepmtdCELS 0 TEPLOPIGUOG
avtdg dev amotehel mpOPANUa. Ot TEPIGCOTEPES TEPUITOOELS HEAETOVIOL YO, TO
YEPOTEPO GEVAPLO Kol cLVNOMG VToTiBevTal oTdceg cuvONKeg. QoTOGO AVTO pTopel
VO OOMYNOEL GE VTOEKTIUNGON TNG KATACTOONG OGOV Oa@popd TNV opoimon, Kot
avTIolKovouko oyedtacpd. Ereidn n katevBouvon tov pevpatoc aAddlel péoa o Eva
EWKOCLTETPA®PO, 01 {DveS avaéng Kot oTig d00 TAEVPES TOL SLYVTNPO TPETEL VL

neprypagovv [3].

2.2. TEQMETPIA ATAXYTHPQN

‘Evag dwyvtmpog moAlomiomv 00wV elvar €vog coAnvog Ttomofetnuévog otov
moBuéva ¢ voaTvng pdlag Kot o omoiog amoppintel Avpato péoca amd pia cepd
e€00mV Katavepumuévav Kotd unKog tov coinve avtod (Ewodveg 6, 7). To Adpota
ekpéovv ooV TupPddElg déoeg pong péoa oty vddTvn pdlo og PeYEAEg ToYOLTNTEG
[14]. O mpocavatoMopog tov e€0dwv eivar T€1010¢ 00TMG GoTE v 0modobel M
BéATiotn avauén. Zovnbmg elvarl S10TeTAYIEVOL GE KOVTIVEG AMOGTAGELS LETAED TOVG

[17].
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Ot vtoBpiyrot dtoyvTnpeg TOALUTADY €EGOMV YPNCLOTOIOVVTOL EOM KOL YPOVIL Y10l
) 01dBeon Awpdtov og Bohdco1lo TepBAAlov, EVD £XEL ETKPOTIOEL KO 1) (PO TOVG
Yoo TEPMTOOES Oeplikdv  omobécewv. Ymdpyel, ©OTOC0, o YOPUKTNPIOTIKN
JPOPA  GTOVG UNYXOVIGHOVG ovapiéng tov 600 meputtdocewyv. Or vmofpvytlot
dwpumpeg amoPfAitev yapoaktnpilovior omd peydAin Aavoon g EKPoONg OtV
Bpiokovton oe peydro BdBoc. H exkpon pmopei va avarapooctabel oe va anepltoploto
nedlo Kot T KAOGGIKG LOVTEAN avVAALGONG TOV OECGUAOV PONg VIO GveoTn UTopoldV va
ypnoworomBodv yoo mpoPAéyeic. IMa Tic epapuoyéc OBepuikdv amobécewmv dev
UTOPOLV VO, YPNCLULOTOMO0VV To KAAGGIKA HovTEAN KaODS epgavifovior cuvOnKeg

TANPOLS avaENG Katavn tov dwayvtipa [17].

stably
stratified
flow

Ewova 6. Awyvtiipog morharlov e£000v oe Padid vepd: otabdepi) oéoun pong
vté avoon

v_

discharpge ,//

induced Full /

flow Vertical
Mixing

= = = = =x =®x = =~A X X =

Vi

7&\
N
N\

Ewova 7. Avayvtipog mtorrhamlov e£60mV o€ pnyd vepd: aotadng pon

I'evikd, motevetol OTL 01 VTOPPVYIOL SLYVTNPES EIVAL TO TO OMOTEAEGUATIKO HEGO

vy v Toyeia apaioorn Oepuikdv amoBécemv. Me v amdppyn Tov vEPOD HECH
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evog peydaov aplfuot eE60wvV 6e PeYAAn TaybdTNTO OLEAVETAL 1| GUVOAKT ETPAVELN

™G 6€oung poNG UE OTOTELEGHLO YPIYOPN apaimotn Tov vepod Tov amoppinteton [15].

O mapokdto petafAntég yapoakmmpilovv ) yewuetpio Tov doyvnpa:

Mnkog dwyvtipa L

Ap1Bpog €£0dmv N axpopvolov N

A1dkevo peta&d tov e£6dwv L = L/ (N — 1)

Awdpetpog €£60wv D

"Yyog e€£66mv amd tov mubuéva hg

l'ovia 6, kdBe yovia ardoppyng

T'ovia 6, optldvtia yovia amdppiyne GYETIKN e TO PO TEPPAAAOVTOG
T'ovia y, yovio e0Buypdppiong Tov doyvTnpa GYETIKY e TN por| TePPAAAovTOog

T'ovia B, Yyovia Ttpocavatolood Tov e£00mV G€ GYECT LE TO dloLTNPA

Ot dyupeg TOAATADY €£00V UTOPovV va €YovV pio GEPE Omd YEOUETPIKES
Aentopépetes. Kdébe yeoperpikn mopdperpog pmopel vo mai&el onpovtikd polo ot
CLUTEPIPOPE TNG PONG. YThPYOoLV TPELG KVUPLES KOTNYOopieg, KaOeUd e O1pOpPETIKY|
ovumepleopd  avaping:  Oayvtnpes povhg  Katevbuvong, Sy vTAPES  OTANG
KatevBovvong kot dwutpes  €€6dwv  vmd  yovia. Ov  doyvtipeg  €xovv
Katnyoplomombel cOUPOVA LE TN YOVIO TPOGAVATOMGHOD TV eE00MV GE GYéon e

Tov a&ova Tov dtayvtipo [8].

2.2.1. AIAXYTHPEX MONHX KATEYO®YNXHX

Amoteleitar and €£600vg mov delyvovv mpog pia KatehOvvon kot ekpéovv kdbeTa
otov G&ova Tov dayutipo (B = 90°). Méocw TV SaLTAP®V OVTOV ETITVYYAVETOL
peydan opun oe pio KatevOovorn kot toyeion avdpiln oe oYeTIKO UIKPN TEPLOYN.
"Exovv 10 mAeovéktnpa 6Tt Kotevfhvouy ta AdpaTo pokpid amd Ty aktoypauun [17].
Mmnopovv va ta&ivounBobv mepouttépw avaroyo pe v gubuypdupon tovg, KabeTa
Kot wopdrdinia. ‘Evag doyvtipag tomov coflowing sivar avtdg, ot £€€0dot Tov omoiov
Eyovv v 1dwa korevBovvon pe ) pon tov mepParrovtoc. ‘Evag dayvtipag tomov tee
Exel TAPAAANAN €VOVYPAUUICT] TOV COANVOGE®Y TPOPOOOGiaG o€ oYéon UE TNV

katevbuven g pong tov mepiaiiovtog [19].
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2.2.2. AIAXYTHPEZX EZOAQN YIIO I'QNIA

Ot é&0d0t givar Tpocavatolopévol TapdAnioa otov GEova tov drayvthipa (B = 0°).
Avt 1 SappvBon €xel cav amotédespa £va 6tevd mAovo. [a éva cuykekpévo
TOGOGTO OmOPPIYNS Kot VIO CLVONKEG GTACIUOTNTAG, TO UAKOG TOL SloLTNP TOV
amouteiton yioo vo emtevyfel éva mocooTd avaENG, Eivol HIKPOTEPO Yl TOLG

dayvtnpeg povng korevbuvong [20].

2.2.3. AIAXYTHPEZX AIITAHX KATEYOYNXHX

Ot £€€odot eivan tomoBetnuévol evalhi ot avtibeteg katevdovoeg (B = £90°). To
TAoOU0 emekTelvETOL Kol 6TIG 000 KaTeLOHVGELS Ko 1 pon odnyeital and v dvoon
népa amd T Covn avapéng Tov kovtvod ediov. Agdopuévov ot 1 pon dev €xel Kapud
TPOTIUDOUEVN KaTEVOVVOT, aVTO TO €100C TOL dtyLTNPA Elval KATAAANAO Yo ypnon

0€ TOAMPPOTKEG KATAGTAGELS LLE OVAGTPOPT pevudtmv [17].
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3. EIII®PANEIAKEX AITIOPPIYEIX
3.1. EIXAI'QTrH

Emopavelokég 0éopeg pong Ko mlovpa oynuotiCovral 0tav pio eAa@pOTEPT] VATV
uélo amoppinteTon cuveymg omd pio kabopiopévn Tnyn, cuvibmg Eva avorytd aymyo,
o€ KOVTIvY amdotaot 1 TapdAinia oty eAevBepn emipdvela g vodativng pnalag. Ot
amoppiyelg ovtég eivor ovvnbelg TO60 o€ YEOQELOIKEG TEePloyES OGO Kol OF
VOPAVAMKEG, TEPPOUANOVTIKES Kol PLOPNYOVIKEG EQAPUOYES, CULUTEPIAAUPOVOUEVOV
Kot amoppiyemv Avpdtov oe vddTva pedpato 1 omoppiyels amd  HOVAOES
eneepyaciog Apdtov. H dvoon mov moapovcidlovv ogeidetar oe d109popég 6N
Oepuoxpacio, ™MV alatdTNTO 1 TO MOPOVUEVE GTEPEN. AVAAOYO LE TO YEMUETPIKA
Kol OLUVOUIKA YOPOKTNPIOTIKE TOV am0dEKTN) 0 0moiog pmopel va gival GTACIUOG 1)
péwv, po oelpd TEPITAOK®V PEVCTOUNYXOVIKOV Ol0dIKAGIOV  AdpPavel ydpa,
emnpedloviag To GYNUE Kot TNV €KTaoN Tov oYNUatillopevov mAoOvUiov Kot TOL

Babuov avapiEng tov.

Ta coPapdtepa mepiParloviikd mpoPfAnpato agopodv amoppiyelg and OoTIKEG 1
Bopnyovikég myéc, N omd UETOAAELTIKEG OPUCTNPOTNTEG O MUVEG, TOTAMLOL,
ekPoAég moTap®V N TaPAKTIEG TTEPLOYES. ALTh €ival I TOAOOTEPN Ko, LLE TN LOPON
EVOC amAOV EMPOAVEINKOD COAVO KOTO TNV OKTOYPOUUN, M Aydtepo damovnpn
popo1 amdppyng Avpdtov. Ipdseatol kavoviopol yio TV motdTnTe LOATMOV Kol Yo
m Covn avauéng otic mePocoTeEPES  Plounyavikés ympes amayopehovy 1
amofoppOiVoLy TNV  EMPOVEIOKT OmOppyn, KoODS £&xel coPapés OuoAoykég
EMNTOGES oTNV gvaicOn axtoypapur kot o Pabuog apaimong v anoppiyemv
elvar ouvnBmg pikpog. TloAd vynAdTepa T0G00TA apaimong uropodv va emtevyHodv
He TG VoPpOyles amoppiyels, mEPAV TG OKTNAG, UE OOYVTIPES TOAAATA®Y €EO0MV,
omwg opiletor amd TOLG GVYYPOVOVS KOVOVIGLOVS Yot TV TOOTNTO TOV VOAT®V,
oLYVA G€ GLVOVAGUO LE TPONYUEVES TEXVOLOYiEG TpoeneEepyaciog TV Avpdtwv. [ap
'OA0. avTd, M emeoavelokn owdbeon eEakolovbel va elvor o emAoyr. AEOTIOTEG
HéEBod01 TPOPAEYNC GYESOGHOD AmonTOHVTAL, 1O1MC Yo TNV €K VEOL 0OE1000TNOT TOV
MO VTOPYOVCMOV EYKATACTACEWV, Y10 TIG WKPEG TNYEG, 1 YO 1010H{TEPO LOAVGLEVQ

VOATIVOL PELLLOLTAL.

YepyelAoelg TOV OMOYETEVTIKOV OIKTOOV, TTOV WUTOPOVV VO UETAPEPOVY UEYOAES

TOGOTNTES PLTOVIOV 1 Wnuatoyevny eoptio péca o€ vodtiveg nalec, amotehovy pia
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OKOUOL OMUOVTIKY €QapRoYn, Omwg kot ot Bepuikég amobBécelg BepuonAekTpik®dv
otafu®V. TNV TEAEVTOLN TEPITTMOT), Y10 TNV OTOiM Ol KOVOVIGHOT OEPLOKPUGIOKNG
TOWTNTOS VOATOV amottel YOUNAG TOGOoTA apaimong, pmopel vo emitevybetl pe
ATOPPON €M TNG OKTOYPOUUNG YOPIG Vo lvar avaykaio vTepdkTio amoppor). Kabag 1
TOPOYN TOL VEPOL TOV OTTALTEITAL Y1oL YOEN Uopel var gfvot TOAD peydAr, TO TAOVULO

oV dNUovpYEiToL PUITopel var £XEL ONUAVTIKES SLOGTAGELS.

Emopavelokés amoppoéc umopodv vo ELPAVICTOVV Kol 68 AALEC TEYVIKEG EQOPUOYES,
Om®G Yoo TOPASELYHO. OTO GYEOOUO EYKATACTACE®MV €emeEepyaciog AvUdTmV 1
Brounyovikdv omofAnTov, 0mov o vynAdg M YounAog Pabudc avauéng umopet vo

amonTeiTon OVOAOYX LLE TIG OVAYKES TG SLOOIKAGTOG.

Moo amd ELoIKES amoppiyels TOTOUMV £XOVV UEYAAO WOKEOVOYPOPIKO Kot
MUVOLOYIKO evOlapépov e&autiag TV HOVOIIKAOV BlLOYEOYNUIKOV OlEPYOUCIDOV TOV
TAPOLGLALOVY KOl TOV UEYAA®V TEPLOYDV EMPPONG TOVG. X& OVTEC TIG KAMUOKES, M
neptotpoPn ™G I'mg aAralel ™ doun tov mAovpiov kot eAEYyeEL T dvvopukn tov. H
onuacic ¢ OOvoung Coriolis oty  mepintowon  ovty  givor  PEYAAN.
AOY® ™G évtovng avapEng oto oplovtio péETomo Kot otig {dveg GUYKAMONG Tov
oynuatiCovior ota cbvopa Tov TAOVLUIOV, TapovcltdleTon HEYOAN Proyewympikn

dpacTnpoTNTa N omoia £fvot oUAVTIKN Yot TNV €£EMEN TOL TAOLUIOL.

Y& GULOTNUOTO TOTOUMV, N TAEVPIKN EIGPON EVOG TAPATOTALOV, TO OTOI0 TEPLEYEL
vepd o€ Owpopetikn Oeppokpacic 1 BoAepotnta, o€ éva KOPLO  TOTOUO
OVTITPOCMOTEVEL EMIONG WO KATAGTACT] EMPAVEINKNG omoppons. H mpoxvmrovca
Oepuokpoctokny oAdayn pmopel va  mpooeépel  Beppikd  KoTOEVYO Yoo TN
HETOVAGTEVCT YAPLOV 1] VO ATOTEAECEL OVOGYETIKO TOPAyovVTO Yo To. yéplo 1 yuo

Ao €10M. Aotedel, AOUTOV, GNUOVTIKT EQAPLOYN OIKOAOYIKNG dtoyeiplonc.

Evod n emopavelok| amoppor| péca o€ Eva mopokeievo voaTIKO cuoTNUO HOldlEL pe
éva. amAd TPOPANUA, OTNV TPAYUATIKOTNTO UTOPEl Vo TPOoKLYEL pion Gepd amod
nepimioka Qovopevo pong. Avtd pumropobdv va opadoronBodv 6e depyacieg KOVIvo

Kol LoKptvoy Tediov.

Ot mpoceyyloelg LOVTEAOTOINONG Y10 EMPAVEINKES OEGHES poNg Exovv TiS pileg Tovg
OTN UNYOVIKY TOV PELOTOV TV eAevbBepov deopmv pone. Ewdwm épsvuva yio

SLVOUIKY] TOV ETPAVEINKOV deGU®MV pong Eekivnoe t dexaetio tov 1960, Adym g
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HeYaANG mepBAAAOVTIKNG avnovyiog mov TponAle amd v amdppiymn Bepprotvopevon

vEPOL YOENG TPOEPYOUEVOD atd TIC LEYAAEC NAEKTPOTOPUYOYIKEG povadeg [13].

3.2. TEQMETPIA IEPIBAAAONTOX

H yeopetpio tov mepiBaALovtog ToL VOATIKOD GUOTHUATOS KOl 1) SLOUOPP®CT TNG
expong paivetar oty Ewkova 8. To vdatikd cvomnua ekepaletor pe Eva péso Pabog
Ha, mlatog BS, yoapoxkmnpiotikny toyvtnto meptBAAAOVTog Uz Kol OUOIOHOpPON
mokvotto  TEPPAAAOVTOS  po. IIpogoavdg, ot mpaypotikés  cuvOnkeg  TOv
epPAALOVTOC TTPETEL VO amAOTO 00UV KOTAAANAL Yoo va. Toupldlovy 6€ auTéG TIg
OYNUOTIKES OVTOC DOTE Va. Yivel 1 popproyn g nebddov. To kavail £xel mhdtog bo,
BaBoc ho, pe datoun ag = boho, 0 Tpocavatorouds oe oxéon pe v katevduvon Tov
KavoAloV 6o, Up toydtnta andppiyms Kot dopopd otny mokvotnta Apg = pg — Po-
AgdopéVov OTL M GLUTEPLPOPE NG déoung pong eivarl egvaicOntn otTig cuvOnKeg
BaBovg g exkpong, kabopiletar to tomkd Pdboc Hpo axpipog pmpootd omd tnv
ekpon Kabag kot 1 yovia kAiong 6 tov mubuéva. H exkpon pumopel va ekteiveton og pio
amOCTOCT Yo OTO GOUO TOL VEPOV 1 VO GLPPEEL KOTA UNKOG TNng 0xOng M omoia

AOTEAEL YPOUUT] CUUUETPIOC Y10 TN CLUTEPIPOPE. TG déaung. [13]
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Ewova 8. T'eopetpia nepifdrhovrog o€ em@avelax) amoppon

H ocvvolkn cvumepipopd g SUVOUIKNG TNG EMPOVEINKNG OEGUNG VTOYOPEVETOUL GE

peydro Babud amod tig dtaudwkacieg kovivov mediov. Avtég yapaktmpiloviotl amd v

napoyn Qo, TNV opur} Mo ko v dvoon Jo

Qo = Upap
Mo = QoUq
Jo = Qogo’ 6m0v gy = (4pa/Pa)g
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3.3. TENIKA MONTEAA EINNI®ANEIAKQN AEXMQN

Ot dthpopot THTOL HOONUATIKOV HOVIEA®V OV £YovVv avamtuyBel yio vroPpiyleg
déopeg pmopobv va katnyoptomombovv ¢ €&Ng: Hoviéda axépotag OEGUNG,

TPIGOLAGTOTA OPLOUNTIKE LOVTEL Kot LOVTELD KATHOKOG PUKOVG.

Ta povtéda axépamg 0EGUNG amoTEAOVVTOL A0 VO GUVOAO SLOPOPIK®Y EEICMGEDMV
OV TTPOKVTTOLY OO TNV OAOKANPOGT YOPUKTNPIOTIKMOV TNG 0éoung Omme N nala,
opun kar 1 avoon. IleptiapPdavovtal, okopo, EUTEPIKES OTVTIMOGCES YO TN
ouumePLPOpd ™G déounG (TAevpikn dlacmopd). Ot e€I6MOCELG TOV TPOKLITOVY Eivat
mapaforkég kot AOvovtal pe apl@unTikd CLCTAROTO KOTO UNKOG TNG TPOXIIS TNG

déoune.

Ag1TovpyolV  IKAVOTOMTIKG Y100 OTAEG POEC TOL OV OAANAEmMOpoLV 1 dgv
TPOCKOAADVTOL 6TNV akTY]. Q6T0G0, 1oYLPa pevpata 1 kpd Padn mov TPoKaAOLV
TPOCGKOAANGT OTNV OKTN N 1OYLPY OPYKN Gvoon mov mpokaiohv dieiodvuon g
EKPONG otV ovavtn 0xOn kabietodv Ta poviéda avtd dkvpa. Emmiéov, to poviéla
avTd TPOPAETOVV TN GLUTEPLPOPE TNG dEGUNG UOVO KovTd oty £€£000. Agv pumopodv
VO TPOGOUOIDGOLYV OTOEGONTOTE JAOIKAGIES OV GLUPaivovy HETA A OpPIoUEVN

amOGTOoT.

Ta Tpodidotata aplBuntikd poviéda tposmtadodv va Tpocseyyicovy 10 GOGTNO TOV
eflomwoemv Reynolds péow memepocpévov otoyeiov 1 cvoUdtov. e peydAo
Babuod, ot pébodol avtol amétvyav yuo cuvnBelg unyovikés epappoyés. To Kvplo
TpOPANU PaiveTon va €lvol 0 TPOGOIOPIGHOS TOV OPLOK®V cLVONKOV. ATO TPAKTIKY
dmoyn, Ta povtéda avtd givon mepimAoka, 0OVGKOAO Vo eheyyBobV, dev £xovv 0dnyieg

YL To XpNoTn Kot lvan akpiPd otn ypnon.

2y 1pit kanyopio, ot LOVTEL KAPOKOG UKOVS, EMUPOVEINKES POEG LTOPOVV VL.
YOPLOTOOV GE TOUEIS, KOOEVOG e GUYKEKPIUEVES 1010TNTEG PONG OTTMOG 1| APYIKT Opun,
N pon Gvoong M 1M OCTOVPOLHEVT, pon. Xe KAOe TOouEn, M pon UmOpEl va
TPOCEYYIOTEL UE AMAEG ACLUTTMTIKEG GYEGELG TOV TPOKVLITOVV amd Pacikég eE16MOELG
OV TEPLYPAPOVY TNV amAomomuévn popen tov mpoPinuatos. Ta poviéha mov
YPNOUOTOLOVV TIC AGVUTTMOTIKEG AVGES OVOUALOVTOL LOVTEAN KAMLOKOG LKOVG AOY®
™G XPNONG EWIKAOV KAMUAK®OV UNKOLS Yol TV oplofénon Tov TOUE®V Y10l TOVG

0moioVE 01 OVAAVTIKEG EKPPAGELG eivar Eykvpeg [12].
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3.4. KATHI'OPIEX POHXZ

Ye €éva olokAnpouévo mhaiclo taSivounong dlakpivovior TEGGEPIS  UEYOAAES
KaTnyopieg pong:

- EAedBepec 6éopeg pong

- IIpockoAAnpéva otnv oKt TAoVN

- Wall jet

- Avavtn dayedpevo TAoO UL

3.4.1. EAEYGEPH AEZMH POHX

XopakmnpiCovrar amd pio oTadloKky] KApyn €16t OCTE 1 PO VO UV CAANAETOPA pE
Vv Kovtvi] aktoypapupn. To pedpa tov TepBAAAOVTOG TOV EIGEPYETOL GTO TAOVULO
Exel 000 EMMTOOELS. APYIKA, TPOKUAEITOL OTASIOKY KAUWYT EVEA GTN GLVEXEWD TO
TAOVO €EAMADVETOL KATAVTN Y®PIg Vo vrapyel aotadne eEdmiwon Ao0y® dvoong,
avtifeta pe v mlevpikn eEAmAwon mov avfavel pe TV avEnon g amdeToNG

(Ewova 9).

Mmnopovv va x®plotodv 6e VO TOUElS, vav acBevdg EKTPETOUEVO KL EVaV 1GYVLPA
extpemoOpevo. O aclevag exTpemOUEVOS XapakTNPIleTOL amd 1oYLPN aPYIKY avapiEn
oV peTakwveital ELaep®g kotdvtn. Mropel va vrdpyer petdfoacn amd v meploym
woYLVPNS avaIENG o€ éva uMYovicpd e&amimong Aoy Gvoons, ®otdco, 1 TpoyLd
etvar mapopown pe exeivn) piog acBevdg extpemodpevng vroPpoylag dEoung mov
kaBopileTon amd TNV OpyIKN OpUr. XTOV 1oYVPE EKTPEMOUEVO TOWREN, M pom
TOPACVPETOL KATAVTN omd To. pevpato Tov mepBdAilovtog, aAld Olatnpel axoOpo
Kamowa oplovtio opun. Mnyovicpoli avauéng M eEdmimong Adym  dvoong
Koplapyodv. H tpoyid mapopéver idwo pe exeivn plog €viovo EKTPETOLEVNS
BuOiopévng oéoung pong. O topéag avtdg TEAEIMVEL OTAV 1) TAELPIKY TOPEiDL TOV

mAovpiov elvar apeAntéa Kot EEKIVAVE TAEOV 01 SLOOIKOGIES TOV LAKPIVOL TTESTIOL.

e meplpdAiov oTdoluo, HOVO 0 0GOEVAOC EKTPETOUEVOS TOUENS VITAPYEL. XTO TEAOG
TOV TOMED. €V TTOGOGTO TOL PLTAVTN EEUMAMVETOL aoTOODC TPog OAEG TIg
katevBovoelg. H pof xovid otnv amdppyn yopokmnpiletor amd éva cuveEXMDS
av&ovouevo Tayog TAovpiov eved apydtepa, Omov n e£ATA®ON AvmONG KuplapyEt,

Tapotnpeital peimon oto Thyog Tov TAOLUIOV.

21



Unsteady

% i
Plan View PR

(far fieid)

_‘__Buoycn! jet
Y (near fieid) l

* -

Lateral [
entrginment

el
Side View §§g
Eh
ol y o ) — 4’/'
= . *
entrainrnend ;

Ewova 9. Avarapactacn elevBepng déoung porig

Y1ic elebBepeg 0éopueg pong pmopet va vapéer aAlnieniopaon pe o Pubo. Qotdco,
av avtd cvpPel kovtd oty €000 pumopet vo umAokdpetl T pon amd 10 TEPPAAAOV,
avaykalovtag ™ 0éoun va KatevBuvlel Tpog v oKt Kot vo TpockoAAnOel og avt).
Av vrap&el arlinieniopaon pe 1o Puho ywpic TposkdAANoN oV axth TotE UTopPoHV
va vapEovv 1660 0 acbevdg OGO KOl O 1oYLPE EKTPEMOUEVOS TOUENS YMPIS Vo

Kupapyei 1 e&dmimon Aoy avwong kabmg 0dnyel o€ amokOAANon oo to fuod [12].

3.4.2. TPOXKOAAHMENA XTHN AKTH ITAOYMIA

Xapaxktpilovior amd dvvapikn TpocKOAANoT NG PONG KATAVTN TNG OKTOYPOLLUNG,
onpovpyovtog pio {dvn avakvkropopiog tov amofiitov. Avtd 0 (ovOUEVO
umopel va. mpokAnOei amd dvo autiec. Tty PO TEPIMTOON, £var dvvotd kAbeTO
pevpo pwopel va KApWeL Tn OECUN OPKETA KO VO TV OVOYKACEL VO TPOCKOAANOel
omv 6yOn. Evodiaxtikd, pio ekpon mov katalopupdver 6ho to BaBog g vadTving

palog pmopel vo UTAOKAPEL TO PELUO TOV TEPPAAAOVTOG, 0dNYDVTAG £TGL TN PON
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TPOG TNV OKTOYPOUUNG. XOPOKINPLOTIKO 1TNG Kortnyopiag owtng eivor M

OVOKVKAOQOPTO TOL PLTOVTY) TTOL OMULLOVPYELTOL KOTA KOS TNG OXONC.

H mpookdAinon oty axt) peidvel v mhevpikn eEdmimon g déouns. Qotdco,
ToPOUOOL TOUEIS e TV eAevbepwv deop®dv pong umopohv va mopatnpnoovv:
ac0eVAOC EKTPETOUEVT] OEGUN KO IGYVPA EKTPETOUEVT OECUUT. XTOV TOUEN TTOV VTLAPYEL
acBevic extponn lval amiBovo vo Kuplapynoel  dvoor Kabdg eitval ToAD Uikpog o
éktaon Ady®m NG akpoiag apylkng KAUYMG. XToV TOREN TNG LOYVPNG EKTPOTNG, M
dvoon €xet kaboploTikd porlo. Avtd cuppaivel HOVO GE TEPUTTOCELS TOV OEV VITAPYEL
aAAnAentidpaon pe to PvOo [12]. Tmv Ewdve 10 amewoviletor 10 mhoduo mov

TPOGKOALATOL GTNV OKTY.
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Ewova 10. Avarapdotacn TAovpiov 700 TPOGKOAAATOL 6TV OKTY]

3.4.3. WALL JET

Mmnopovv va BewpnBodv acBevdg TapapopemuéEVES SECEG TTOL ATOPPITTOVTOL KOTA
unKoc g 0xOnc. H 6xOn ot cvvéyeta Aettovpyel cav aviavakAooTikdO cUVOPO KATA
unKoc tov omoiov umopel va Bewpnbel n aviictpoen ewkdva g omdppyng. Xto
Kovtivd medio kvplapyodv dadikacieg avauEng. Kotd m petdfaocn oto pokpvo

nedio o1 diepyaoieg e&dmimong kat dudyvong kKuprapyovv [12] (Ewova 11).
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Ewéva 11. Avorapaotaon wall jet

3.4.4. ANANTH ATAXEOMENA [TAOYMIA

[Mopatmpeitor 6tav évtovn amndppuyn Avpdteov yivetar oe €va apyd KVOOUEVO
nepPdArov. Xapakmmpilovior omd €va HETONO ©TO Omoio 1 avavin €16PoAn
e&looppomneitan and pio dHvaun oAicOnong otnv Kopven Tov TAovpiov. To Kovivd
nedio mepropileTon Kuplwg oV MEPLOYN TOL TAOVLUIOL AVAVIN TNG ATOPPYNG. ZE
pkpn amdotaon Katdvtn Eekvodv ot dtadikaocieg eEdmimong kot didyvong. Edv to
BaBoc otnv ekpon eivarl pKpO Kol O PLTAVTNG OTOPPITTETOL LE UEYAAT OpUY| KO
dvoon, N pon uropet va eivar actadng kot va vrdpéer TANpNG KatakdpLuen avapiEn

e avaKvKAOQ@opia 6To KovTivo Ttedio TG expong [12].

3.5, KAIMAKEX MHKOYZX

Ot KAIPOKEG KOV KOTAYPAPOVY TN GYETIKT CNUAGIK TOV apykoh OYKOL porg, TNG
OpUNG, TG Gveong Kot NG ToyuTNTas. Téooeplc KMUOKEG UNKOVS £YOVV TPOKTIKN
ONUOGiot OTNV OVAALGY ETMIPOVEINK®OV OECUDV PONG: KAIpOKO HNKOVG €KPONG,
KAMpoko pnikovg déoung pong - mAovpiov, KAMpoko UAKOLG OéoUNG pong -
SloTAVPOVUEVNG PONG, KAIHOKO UAKOVG TAOLUIOL - OlOGTOVPOVUEVNG PONG.
Ale0140TOTOL  OPIGHOL  YlOL TIG TPELS TPMOTEC KAMUOKEG YPNOLLOTOLOVVTOL Yo

TEPIMTMOGELS OOV VILAPYEL dAANAeTiOpacn e To PuBd Kot 1 por| umopet va BewpnOel

dedaoTat.
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3.5.1. KAIMAKA MHKOYX EKPOHX

Metpd ™ oyetikn] onpacio tg pong oykov (Qo) oe cOykpion pe v opun (Mo).

OpiCeton Ly = % . Opilel v meployn Yo TV omoio 1 YEMUETPIO TOL KOVOAMOV TNG

0
eKPONG emnpedlel EVTova T YOPAKTNPIOTIKA TNG PONG. AVTO TEPAAUPAVEL TNV OPYIKN
Laovn eykaBidpvong g pong Kol eival 6€ YEVIKEG YPOLLES AOT|LOVTT O EKTACT). AVTN
N KAlpoko pAKovg €xel Kpioo poOA0 OTOV CLYKPIVETOL HE TNV KAMpOKO HKOVG
déoung pong - miovpiov pag ko Pondder vo mpocsdiopiotel av cvpPaiver avivin

deiodvon N oyt

3.5.2. KAIMAKA MHKOYZX AEXMHX POHX - TIAOYMIOY

Metpdet ) oyetikn onpacio peta&d g apykng opung (M) kat g apykng dvmong
3/4

(Jo). OpiCeton Ly = 1\]/1107 . XV mepoyn 6mov Y << Ly n opun kupuopyel otn pon

0
omote N avapén emkpatel. Otav y >> Ly 1 dvoon kuplapyetl kon emikpatel oyvpn
mievpikn eEdmimon. H whipoko pnkovg elvar onuovtiky vy 1o onueio 6mov

TEAELDVEL 0 TOPENG avaENG Kat Eekvaet 1 mhevpikn eEdmimon Adym dvaoong.

3.5.3. KAIMAKA MHKOYZXZ AEXMHX POHX — AIAXTAYPOYMENHX
POHX

Metpder ™ oyetikny onuacio peta&d g opykng opung (Mo) kot g ToydTnTOG

1/2
0

nepidrrlovtog (Uy) oto onueio tng dwotavpovpevng pone. Opiletor L,, = "

Eivon éva pétpo v 1o onueio 6mov n pony aAAGlel omd ac0evdC EKTPETOUEVT OE

GYVPE EKTPETOUEVT.

3.5.4. KAIMAKA MHKOYZX ITAOYMIOY - AIAXTAYPOYMENHX
POHX

Metpdel ) oyetikn onuocio petald g apytkng avoong (Jo) kKot g ToydTog
nep1fdAlovtog (Us)oto onueio g dactavpoduevne ponc. Opiletan Ly, = i—‘; . Avmn

KMpoKo pUAKovg €xel SLOPOPETIKN ONUOGIO Y10 EMUPOVEIOKA TAOVUIO o’ OTL Yo

vIoPpuyieg 0éopeg VIO AvaoT). Aedopuévou 6Tt 1 KMUOKO UINKOVG OVTITPOSMTEVEL Lot
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OAMNAETIOpaOT NG OPYXIKNG GvOoNG TG €KPONG Kol TNG  TAXLTNTOG TNG
LG TAVPOVEVNG PONC, OVCIUCTIKA UETPAEL TNV EKTAOT TNG avavTY e£AMTA®GONG TOL

UTOPEL VO TAPOVGLAGEL £VOL EMPAVELOKO TAOVLLLO.

3.6. AIZAIAXTATEX KAIMAKEX MHKOYZX

Ortav 1 pon eivon avapuypévn oe oAOKANpo 10 Pabog tov vepol pmopei va Bempndel
ot gival 600 JOTACEWV. ZE QLT TNV TMEPITTMOOT OAEG Ol TOPAUETPOL TNG PONG
pmopovv va optotodv ovd povado PBdBovc. O opiopol g pong Yoo SiGdICTATES

TEPUTTMOGELS glval:

%
QO—H

My

m0=7
_h
JO—H

omov H eivat 10 tomikd yapaxtnpiotikd fabog tov mepfaiiovtoc.

"Etot, propovv va optotovv Kot 01 S160140TaTeG KAILOKESG UNKOVG:

_

my

lq

my

3.7. AAIAXTATEX NAPAMETPOI

Zuvdvacpol TV KMUAK®OV URKOLS amodidovV opioévoug adtdcTaToug aptdpong.

[Mukvopetpkdg ApiOude Froude
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Avoroyia taydtntog

u L
R=2__m
u, Lo
[MocotnTaL
1/2

Fry (Lm)
R \L,
oV &ivan €vag onUAVTIKOG Topdyovtog Yoo vo Kabopiotel n Tpoyld tov eAehlBepmv

dECUDV pOTC.

3.8. MEG®OAOAOITA TPOBAEYHX

opeova pe v ta&vounon pong, to CORMIX3 ypnoyomotet pio poviehomompévn
néBodo PoPAeyns Yo va katoAnEel o€ pia TOcOTIKN TPOPAEYT TV WO10THTOV TNG
eKpONG, Omm¢ elvar n TPoYLE Kot TO0 TAATOS TOL TAOVUIOV N TOL EMITESD Opaimong TG
OLYKEVTIPMOOTG CLYKEKPIEVOY pumwv. H mpdPfreyn xoivmter 0A0 10 @doua TV
JlEPYUSIOV Ao TO KOVIIVO 6To Lakpvd medio ylo amootdoelg mov kabopilovror and
T0 ¥pPNOTN. AVTO emtvyydvetal pe owaipeon tov mhovpiov oe Eexywplotég (mVeG,
kaBepid pe Wwoitepn SLVOUIKY avAENG Kot TEPLYPAPOUEVT] OO GLYKEKPIUEVO
povtéro. Avdioya pe v Katnyopia tg pong, akolovdeital pia oelpd and poviéda

npoPreyns (Euwova 12).

XPNGLOTOIDVTAG YPOPIKT OTEIKOVION, TO GUCTNUO EAEYYEL TA OEOOUEVA EGOUYWYNG
Y. euoikn gykvpdtra. ‘Etol, O6tav o ypnomg ewodyet éva avboaipeto mpoeii
TUKVOTNTOG, TO GUGTNHO EAEYYEL OV TO TPOPIA aLTO TTapapével otafepd 610 onueio
g €€600v. [a pia aotadn mepintmon, xpPNOYOTOLEITAL 1] LEGT KATAKOPLON TIUN TNG
nokvomrtog. [ pio otabepn mepintwon, 10 cHotnua vworoyilel 0 péGo 6po NG
TUKVOTNTOG TOV TEPPAALOVIOS GTO AVATEPO GTPMOUA, TAV® ONd TO TPOPAETOUEVO
HEYIOTO TTAYOG TNG OEGUNG, LLOG KO LOVO 1) GUYKEKPIUEVT TIUN TNG TUKVOTNTAG Kot Oyl

TOV TUPUKEILEVOV GTPOUATOV EIVAL GNLLOVTIKT).

To povtélo e€etalet, axodpo, TNV ETIOPOCT TOV AVELOL OTIS SLOOKAGIES AVAUIENS KO
oV mepintmon Bepuikdv omobécemy, TV andAslo OepudTnTOG TG EMPAVELNS, O
€K TOVTOL TNV OAAAYT GTN PON TG AVMGNG, N OToia Le TN oepd TG ennpedlel oyt
puévo ) Beppokpacio 0AAE Kot TO TOGOGTO AVAUIENG OTO KOVTIVO KOl GTO HOKPIVO
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nedto. EmumAiéov, piog mpodtg tééng amoovvbeon yuo €va pumovty WITOpel va
wpocoloplotel. O ypnotng pmopet va kabopicetl pio celpd pLOUGTIKOV TAPAUETP®V
oMW To €0WKE EMimEdD GLYKEVIp®ONG TV Lo eEétacn pOmOV Ko TG (MVeg

avapéng Kol ot GLVEXELDL TO CUCGTNLO VO EVIUEPDOCEL oV eappoloviot 1 oyl Ta

Kkpurmpio avtd [13].
FLOW CLASSIFICATION L
FOR BUOYANT SURFACE DISCHARGES L T H :
Jet - like _\i/ plurme - like
c1

=20° <207
L

N o
S = possible classifcation crossilow \_/_ coflow

for stagrant ambient c2

SHORELINE UPSTREAM
ATTACHED WIALL INTRUDING

FREE
JETS JETS PLUMES

<1 ﬂﬁm >1
[
shallow deep shallow c3
upstream shore-
CL'D % » intruding nugging
small\,_H-h, " small ; T smail
SOUMGE c1 : €7 s0UIGE c7
buoyancy crossflow
dominated  dominated =1
s s s
FI FJz2 FJ3 sa1 SA2 Vid1 V2 PL1 PLZ
u, u, u, u, u, . u u, u,
T 1745 »1’,*"— Plan 1=~ T_ - i - - Pian
w vigw gl A wiew
- 3 - [ Y == - -
é { Ll |E T ﬁ !l.r AT A 2o | | s | | 5 o f
errees grmer—
-l . H,
-—‘-v-;_— Cross Vo3| |Uer—2—| |u=—¥— il —= |2 |Cross
;;I.t? a:;ﬂ? Lo | saotion] = = :»'—:’:{"{ = | section

Ewova 12. Katnyopromoinen pong ETLPAVELOK®OV 0ToppiyyEV
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4. IEPITPA®H TOY IPOI'PAMMATOX CORMIX3

4.1. AEAOMENA IIEPIBAAAONTOX

Ot ovvOnkeg mepiPdArovtog Kabopilovtor amd TIG YEOUETPIKEG KOl VOPOYPOUPIKES
ouvOnkeg TAnciov g mepLoyng mov yiveton 1 amdbeor. Ot avarvcelg tov CORMIX,
omwg O6Aeg ot a&oroynoels yw Coveg avapéng vmobétovv otabepég cuvOnieg
nepPaArovToc. Av Kol o€ TpayUaTIKEG cLuVONKeg Oev vPioTaTol oTAdEPT KOTAGTOO,
n vrdPeomn avt givor emapkne Kabdg ol dradikacieg avauéng eival apkeTd yp1yopes

o€ GY£0M e TNV KATLAKO YpOVOD TMV VIPOYPUPIKMY SOKVUAVGEDV.

To mpdTo Prpa yro va d1evKkpvicTovv o1 cuvinkeg mtepdriovtog ivor va kabopiotet
av 1 voativn pala etvar oproBetnuévn N oxt. Av 1 nala tov vepov mepropiletar amd
dVo mhevpéc pe Oxbec OMMOC o€ MEPUTTAOCELS TOTUUDV, PEUATOV, GTEVOV EKPOADV
TOTAU®OV Kol GAAOV 6TeEVOV pevpdtov 10Te Bempeitor oplobetmuévn. Qotdc0, og
OPICUEVEG TEPUTMGELS 1| €KPOT TV Avpdtov Tonobeteiton Kovid e pia oxon evod
AN Bploketon poakpid. Otav 1 aAAnienidpacn tov mAovuiov pe v GAAn 6xOn M
oKt eivor advvorn M amiBovn t0te M VO4TIV pala dev glvar oproBeTnuévn. Avto

aopd amoBécelg o MUves, TapaKTieg TEPLOYEG N evpeieg eKPOAES TOTAUDV.

41.1. OPIOOETHMENH YAATINH MAZA

Téco 10 yeoperpwd (Pobopetpucd) o000 kot ta VOpoypagkd (dedopéva
TePPAAALOVTOC amoppons) dedopéva TPEMEL Vo YpNoILoToBovy yio vo kaBopioTel N

TEPLOYN ATOPPLYNG.

Y& OTMOLONTOTE TEPIMTMOON TPEMEL VO AAUPAVOVTOL LTOYT TO TOPUKAT®:
I.  Mio ovykekpiévn KotaoTtacn pong, OmMG Ol amOPPOES €VOG TOTOLOV,
OLVOOEVLOVTOL OO EMPAVEINKT AVOWY®ON TOL VEPOL. XTNV OTAOLOTEPT
nepinT®on €vOg TOTARoV, av To BABoc Tov givol Yvwotd yuo pio KatdoToomn

pong amd peAétn mediov, tOTE TO PABOG TOL YOO pio GYEOINCTIKY TOPOYN

umopel va TpoPrepbei amd v e&icwon tov Manning: HA, = HA; od,
1

Q A2]3/5
omov QA egivar n mopoyn tov motapov kKot HA 1o péoo Pabog tov. Xtnv
nTePITTOON aVTH VITOBETOVE OTL TOGO TO TAGTOG TOL KOVOAOL OGO Kol To
YOPOKTNPLOTIKA TPIPTG TOpOUEVOLV Ta 10101
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[Ipémer va oBovv Tég Yia To TAdTOC empdvelag (BS) kot 1o péco fabog HA.
Otav dlveton  mopoyn Kot 1 ToydINTo TPENEL Vo EAEYYOel 11 AoyikdTTO TOV
OEdOUEVDV.

To CORMIX amattel to mpaypotid fabog vepov Hp otnv meployn amodppiyng
TPOKEWWEVOD VO TTEPLYPOPOVV T TOTIKA POOLUETPIKA  YOPAKTNPIGTIKA.
SOUPOVa e TOV EAEYYO TOL TPOYPAULOTOS TO Hp dev pémet va dlapépet amd
10 péco Pabog Ha mepiocdtepo and £30%. Avtdc o meplopiopdg Aappdveton
VIOYN TPOKEEVOL va amopevyfel AavBacupévn yprion tov CORMIX og
TEPIMTMOGELS OV CPOPOVV LT OUOIOHOPPO. KOVAAMO. Xg TEPUITOOCELS LN
opoopopeng katdotoong to Hp eivar M petafint) mov emmpedler v
avauén oto kovtivd medio evd 1o Hu givol onpavtikd yio 1o pokpivo medio
Y®pig va emnpedlel To KovTvo.

H mapoyn g amoppong Qa kot n pnéon toyvnta neptdirovrog Ua pumopodv
va ypnopomomBovv o vo kabopicovv tnv Katdotoon ponc. Avdioya Tt
glodyetal, 1o mpdypappo Bo vroAoyicel v TN ™G GAANG TOPAUETPOV Ko
Ba yivelr o amapaitntog Eleyyog Yoo Tnv opfoTTO TNG YewpeTpiog Tov Bubov.
H npocopoiowon otdoipumv cuvinkov mpénet va amogedyetol. Av eicaydet pia
LK N UNOEVIKN TN Yo TV TOLTNTO, TO Tpdypappa Ba Bewpnost Ot
vapyovv cvvinkeg otacuottoc. To CORMIX tote Ba kdver mpoPrdyelg
UovVo Yoo To KovIve medlo NG amoppons Mg Kot ot dtadkacieg otadepdv
ocuvinKk®OV Yoo T0 pokpOTEPO TEPPAAAOV amoutodv pia péon  tayxvTNnTO
HLETOPOPALG.

[Ma Tov Tpocd1opIG O TV YOPAKTNPLOTIKOV TPAYVTNTOS TOV KOVOAMOU TPEMEL
va gloaydel n Ty tov cvvredeot Manning N M eVOALOKTIKG O GUVIEAEGTNG
tpifnc Darcy — Weisbach f. Ot ocvvteleotég tpifng eivar yproyot yuo
EQPUPLOYEG OE EPYOOTNPLOKES HeEAETES. Av diveTal o cuvteleatng Manning to

CORMIX 1tov petatpéner oto ovvieheoty T odugpwve pe v e&icwon:
2

f =8g # omov g = 9.81 m/s® kon HA 10 péoo Padoc.

Ot ovvteheotég emnpedlovv Tig dwdikacies avauEng povo oto terevTOaio

0TA010 apoimoNg TOL HOKPIYOD TESIOL KOl OEV €YOVV UEYOAN ETPPON OTO

aroteAéopata. ['evikd, av ot Tinég avtég pmopodv va ektunbovv ce g0pog

+30% ot TpoPréyelg Tov pokpvod ediov Ba drapépovy £10%.
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vi.  To &ido¢ tov Kavaioh PUmopel va ETNPedoel TV avapén Tov LoKpvoy mediov
avéavovtag N Odyvon yopic va emnnpedoel ™V avaiEn o010 KOVTIVO
neptPairov. Zto CORMIX vrdpyovv tpetg tomot kavaiidv. O Tomog 1 apopd
KovAaAlo opotdpopea mov Ppickovtor o€ vbeia. O THmog 2 apopd Kavaiio pn
opowdpopeo pe vopEn podvopwv katdvtr. O Tomoc 3 agopd kavdiio pe

EVIOVEG GTPOPEC.

4.12. MH OPIOGETHMENH YAATINH MAZA

2V TEPINTMOOT oV TH LOPOYPUPIKE KO YEMUETPIKE OES0UEVE GUVIEOVTAL GTEVA.
I.  Koabopiletar o fdbog tov vepod ¢ vodtivng palog mov Oo avalvbei.

ii.  Eav dotibevrar Aemtopepn vopoypagikd dedopévo omd HETPNOELG TEdIOL 1
oo VOPAVAKOVS VITOAOYIGHOVG HOVTEA®Y, TOTE Kabopiletan 1 amoppon TPog
mv vodtwvn péla. Ewsdyoviow 10 péoo Pdbog HA kou m toydnto
nepPdrroviog Ua. Tlpémel va 600el 1dwaitepn onpacio otig cuvOnkeg mov
EMKPATOVV KOVTIA GTNV TEPLOYT] TNG OTOPPLYNG.

iii. O mpocdiopiopdg Tov Padovg oto onueio g amoppryng Hp yro to CORMIX3
oyetileton pe to Paog oe KAmOlO OMOCTOCT GO TNV OKTY, LETA TNV £E0J0.
Agv meptypa@et T1g GLVONKEC TOV EMIKPOTOVV aKPIPOS LETA TNV ££000 amd TO
KavaAl. Otav dgv vapyovv otoyyeia ewodyetor Hp = Ha.

iv.  Mrmnopel va 600¢l gite 0 cuvtekeotric Manning n gite o cuvtekeotng TPIPNG
Darcy — Weisbach f yio tov mpocdiopiopd tov yopoktnploTik@v TpaydTNToC.
Av g€etaleton Mpvn 1 mopditio teployn ivor TpoTtipdTEPO var xpnoipomon el
o ovvtekeotg Tp1Ppng f. Tomkéc Tyég yo to f kvpaivovror amd 0.020 éwg
0.030.

4.1.3. TMAAIPPOIAKH AIAKYMANXH

Otav ot mpoPAéyelg yivovtar o€ éva actabés medio pomg, eivar amapoitnreg
TANPOPOPIES Yio TOV TOMPPOLOKO KOKAO. € YEVIKEG YPAUUES, EKPOAEC N TOPAKTIEG
ePLoyEG umopel va eppaviouv TOALTAOKOTNTO LE SIOKVUAVGELS GTNV TOYVTNTA, TV

katevBuvon kot to faBog Tov vepo.
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H moAippotaxn mepiodog oTic mepliocoTepeg TepTOGELS eival 12.4 ®pec oAAd pmopel
va Opépel oe Kamoleg meployés. Ilpémer va eocaybel oto mpoOypappa n péylom
TOALPPOLOKT TOYVTNTO Ugmax OV €ival 0 HEGOG OPOC TV VO TIUAOV TNG TOUAPPOLOG
aveapmta and tn devbvvorn. O oxedaopog tov CORMIX pmopei va yiver yio tig
ovvOnkeg tov mepiPdAiovtog mpv N peETd TV oAlayn ¢ maAippowng. ‘Etot, o
XPNOTNG TPEMEL VAL E1GAYEL TO ¥POVO (o€ dpeg) pall HE TNV TPAYUOTIKY ToyOTNTO
nepPaAloviog U, Ot ovvOnkeg meplPdAloviog mov  €lodyovtal TPEMEL Vo

OVTIOTOLYOVV LE T GLYKEKPLULEVT] DPOL.

levikd, vy ™V ovomopdcTACT)  TOAPPOOKDOV TEPIMTOCEDV TPEMEL VO
EMOVOLOUBAVOVTOL EKTYUNGELS OvEL OPa. Yo Vo, KABOPIGTOLV TO YOPOKTNPICTIKG TOV

mhlovpiov o un otabepés GLVONKES.

4.2. TMYKNOTHTA HEPIBAAAONTOX

[TAnpopopieg yia T davoun g mukvatTTog péca oty vodtvn pnala etvor wiaitepa
ONUOVTIKES Y10 TN GOOTN TPOPAEYN TNG GLUTEPLPOPAG TOV TAoVUioV. Apyikd, TO
CORMIX amortel va dnAwBel av o vepd givar yAvko 1 oyt (VEAALLPO 1 dAaTOVYO).
Av 10 vepo givar YAvkd kot mhve omd 4° C, 1o npdypappa divel T dvvardTnTo Vo
eloayBobv Beppokpaciokd OedOUEVO 0VTMG MOTE VO, LVITOAOYICTEL 1 TLKVOTNTO. XE
TePIMTOON OALVPOD VEPOV LIAPYEL M OLVATOTNTA CVTOUOTOL VTOAOYIGUOV NG

TUKVOTNTOG OV Eival Yoot 1 aAatoTnTo ToL vepoy og PPt (Lovadeg ot yAdoa).

‘Emerta, oOnAdveton av 1 tokvotnta prnopet va BewpnBel opotdpopen | un péca oty
voativn pala Ko Kupiwg otig meployés mov Ba eamimbel to mAovo. Kdébemn
dlukvpavon g mokvotntag pikpotepn amd 0.1 kg/m3 N m¢g Oepurokpaciog
upotepng and 1° C pmopel va ayvonBei. Ttnv mepintoon opoldpopeng KatdoTaong
N péon mokvotta N N péon Beppoxpacia eivar amapaitto va gioaybovv. Otav dev
VIapyovy opowdpopees cuvinkec, To CORMIX amattel  mpaypatikny KotakOpLen
TLUKVOTNTO VO TPOCEYYIOTEL UE £Vl ammd TOVG TPELS TOTOVS oTpwpatonmoinong (Euwova
13). Avtoi givar:

TOmog A: ypappukd mpoeid mokvoTnTog

THmog B: chotua d0o otpopdtov e otadepn) TUKVOTNTO Kot GALN TUKVOTITOG

Tomog C: o100epd EMPAVEIONKO GTPOUON TUKVOTNTOAG LE YPOULKO TPOPIA TUKVOTNTOG
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otov muhuéva Tov yopilovton pe G TUKVOTNTOG

Az

int

o .’ll'f/!f.f/'h i N A Falaa -

Density  p4(2)

@ Linear Two-Layer @

Ewova 13. Tomol 6Tpopatonoinong mokvotnTog

‘Enetto and v emAoyn TG OTPOUATOTOINGNG EIGAYOVTOL TA VY1) TOL TUKVOKAIVOUG
(HINT) yw vo kaBopiotel mAnpog 1o mpoil. To mukvoxivég opiletan o 1 {dwvn
évtovng aAlayng g TukvoTnTag mov dtowpilel To OVOTEPO KO TAL KOTOTEPL OPLaL
pog otAng voatog. To mpoypappa Emetta EAEYYEL TNV TLKVOTNTA IOV €Yl ElcayOel
wpokeévoy vo, emPePorwbel 0tL vdpyeEl oTabEPN GTPOUATOTOINGON (1] TLKVOTNTA

OTO OVAOTEPH GTPOUOTO OEV TPETEL VAL VL LEYOADTEPT OTO QTN GTA KOTDTEPWL).

4.3. TAXYTHTA ANEMOY

H toyvmta Tov avépov pmopel va punv emnpedlet v avapén 6to Kovtivo nedio aArd
nailel KaBoploTiKO POAO OTN CLUTEPIPOPE TOV TAOLEIOV GTO pHakPVd Tedio. Avtd
elval 1dwitepo ONUOVTIKO OTIC TEPUTAOGEIS Oeppuk®dv amobécewv. Agdopéva amd
LETEMPOLOYIKOVG 6TaOLOVG TToL Bpickovtol TANGiov g Teployng apkovy. Ot TUTIKES

KaTnyopieg TG ToLTNTOG AvVELOV Elvat:

- Avpa 0-3mils
- Elogpic aépag 3-15m/s
- loyvpdg dvepog 15-30 m/s
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Av dev vrapyovv dedopéva amd To medio Aapfdvetar n Ty 2 M/S Tov ekTpocmEl
ocuvInPNTIKEG cuvOnKeC oyxediaons. H undevikny tyun eivon pun pealotikn yio medio. H

T tov 15 m/s eivoun n péytotn mov enttpénel to CORMIX va stoaybet.

4.4. AEAOMENA AIIOPPOHX

Ye vevikéc ypoupéc 1o CORMIX3 emrtpémel O10popeTIKEC SOUEG PONG TOV
Kopaivovtal amd amhd opboymdvia KavaAto péypt oprlovIong KLUKAKOUG GOANVES TOV
umopovv vo. Pplokoviar omnv  EMEAVE N KOvId og ovt. EmumAéov, Tpelg

SPOPETIKOT GYNUATIGHOT LITOPOVV VO VTTAPEOLV.

ﬂ

a) Discharge flush with bank

a ¥

—

_-v]_ /:_—_—

b) Protruding discharge

¢} Coflowing along downstream bank

Ewoéva 14. TOmol ETQavELOK®OV aToppomV
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O amoppoéc, 0nwg eaivetar otnv Ewdva 14, unopovv:
I.  vaeivon oto 1010 eminedo pe v aktn 7 v Oxon
i.  vampoe&éyovv and v oy

lii.  va ovppéovy Katd PAKOG TG AKTNG

441, TEQMETPIA AIIOPPOHX

IMa va ompuovpynBel éva avapopikd cvotnua cvvietayuévov to CORMIXS amattel
™V €10ay®YT| £E1 0EO0UEVOV:
- Béon g xovTvoTtepNG oKTNG (0e&ld/aploTepd) OTTMG 0T POIVETOL A0 £val
TOPOTNPNTI TOL KOITAEL KATAVTY TG KaTeELOUVONS TG PONG
- mAGTog Tov opboymviov kavaiiov (Bo)
- PBaBog kavariov mpiv v €£0do Hy
- BaBog vodtivng patag otny ££000 tov Kovailod Hpg
- KMon moBpéva kovtd oty £€£060 TOV KOVOAL0D
- opldvto yovia amoppong 6 (Sigma) HETPOVUEVT LE OVTIOPOAOYIOKT (OPG
amo Tov a&ova i
To CORMIX3 ypnoiponotei ™ petafinty HDg v to mpayuatikd Pabog vepov
akpPog petd v €£000 TOv KavOA0D KOl OTOITEL EMUTAEOV AEMTOUEPELEG YO TNV
KAlon tov mubuéva mdAl 6to onpelo apécmg petd TV €£000, TOL EMEKTEIVETAL GTO
€0MTEPIKO NG VOATIVIG HAlag mov déyeTor Ta Avpata. Ot S1eVKPIVIGELS OVTEG Etvan
ONUOVTIKES OVTMOC DCTE VO OVOYVOPIOTOVV TEPITTMOCELS OOV TO TAOVUIO UTOPEL Vol

npockoAAn0el otov Tubuéva.

YV mepintoon KuAwvdpikov coinva e£65ov o CORMIX3 vrobétet 1 1 ekpon| dev
elvar Pobiopévn kdto® amd ™V EMPAVEID TOL VEPOD TEPICGOTEPO ONO TO Y2 TNG
SpéTpov g ££000V. Av 1 £€£000¢ glval GOANVAG OV péel v PEPEL TANPNG TOTE
npEneL va. avomapaotadel oynuatikd og o opboydvia ££0d0¢ 1dt0g datopng Ko

Tapopolov BaBovg pe To KavaAL.

IMa amoppiyelg avoytov aywyodv, Oo mpémel va divetal peyaAn Tpocsoyn Kot Tov
kaBopiopd tov BaOovg TOL KAVOALOD HING KOl VT 1] TAPAUETPOS GUVOEETAL GAUECA UE

10 BdB0g TG VO&TIVNG Pdlog TNV oTtola YiveTon 1) AmOPpLIY).
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Mo va amoeevybel oakatdAAnAn eeappoyn tov mpoypdupatog, to CORMIX3
EMTPEMEL LOVO i avaroyio fabBovg - mAdtovg kavailov mov Kvpaivetor amd 0.05

€mg 5.

44.2. EKPOH

Mo 1o yopaxtmpiotikd g ekporlg to CORMIX3 omautel v ecayoyn tov
TOPUKATO dedOUEVOV. AVTA givar:
I.  Zvvolkn mapoyn ekpong Qo M TaydTNTA AITOPPLYNG Uo

i.  TTvkvotnto Avpdtov i Oeppokpacio avT®V

li.  Zuykévipwon ota AOUATE TOL VAIKOD TOL Lag EVOLOPEPEL VO, eEETOOTEL
H ovykévipwon tov vAkov mov poag evowapépet (pdmog, ywvnbétng, Bepuokpacio)
opiletar ¢ 1 emMmTAELOV GLYKEVIPOOT TAVM OO OTOLONTTOTE CLYKEVTPMOOT] TOL 1510V
VAoV o1o mepBdriov. H moocdtnta pmopei va kabopiotel og d1dpopeg Lovadeg Omme
mg/l, ppm, °C, %. Av Sev e€etdleton KAmO0G GLYKEKPIUEVOG POTOC E16GYETAL GTN

ocvykévipoon 100%.

45. AEAOMENA PYITANTQN

To CORMIX emtpénet Tpelg THMOVG pUTOVTOV:
. ZovmpnrTikog pumavTng

O pumavtg 0ev veiotatal kapio dadikasio avaTTLENG 1 0ToGVVOESTG.

ii.  Mn covinpnTikdg pLTAVTNG
O pomog voeiotaton pio wpd™g TAENG avdmtuén 1N amoocHvOeon. Ilpémer va
1pocdloptobei 0 cuvteleoTg avantuéng | anocvvbeong oe povadeg /day

.  Ogppukég amoppoic
H anoppon Ba vrootel andieio OeppdtrTag TPog TNV ATHOCPULPO GE TEPITTMOT| TOLV
10 TAOVUI0 €pBel o emapn pe v emdvela. Eivoar avaykaio va mpocdtopicBodv ot
ouvOnkeg andppyme, 1 dapopd Oepuokpacioc e Padpods C Kol 0 GLVTELECTNC
avTOAAOYNG BEpUOTNTOS GE LOVADECS W/m?degC. Ot TIEG TOV CLVTEAEDTT e&0pTOVTOL

amo T Oeppoxpacio vepou kot TV ToHTNTO AVELOV.
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YuvnBwg N cvumeppopd 6To KovIvd medio dev emnpedletal amd TNV EMAOYT LTOV
TOV UETAPANTOV, ®GTOCO, UTOPEl Vo EMNPEACEL TA OMOTEAEGUOTA TPOPAEYNS OE

LEYOAVTEPES OMOGTAGELC.
4.6. AEAOMENA ZQNHX ANAMIZEHXZ
O ypMot¢ Tpémel va. ONAMOEL:

. Avn {ovn to&ing avapuéne TDZ epapuodletan

ii.  Avvumdpyovv TpdTLIA TOIOTNTOG Y10 TO VEPD

iii.  Avovomdpyet pio {ovn kavovikhg avauéng RMZ

iv.  Tnyopwn neployn evolapépovtog ROI

V. Tov apBuod mepoyov e ROI yia tic omoiec Oa eppavicel to mpdypappa

OTOTEAEGLLOTOL

Otav vrapyer Lovn to&ikng avauéng TDZ mpémer va ewcaybel n kpiown péylot
ovykévipowonn CMC «ar n  «kpioywn ovvexduevn ovykévipoon CCC  mov
YPNOLOTOOVVTOL Yo Vo TPOSTATEWYOLV TNV VOPOPla (N amd ofeieg kot ypoVieg
emdpdoeg. To CORMIX Ba ehéyéer 10 0pro CMC oto téhog g To&kng {dvng

avdAivong kot g {OVNG KOVOVIKNG avAIENS OV LTI VITAPYEL.

Ortav n {ovn Kavovikng avapiEng vapyet, pnopet va kabopiotet amo:
- Tnv amdctaon and v Tomobecio amdppyng
- Tnv emoedvelo mov KatahopPavel 1o TAOOLO

- To m\dtog tov mhovpiov

H yopum mepoyn evowapépovioc ROI givar n meproyn mov opiletar and to ypnot,
otV omoia o avalvBohv o1 cuvOnKeg avaEng kot opiletatl ®g N HEYIOTN omdoTACN
avdivong tg KatevBvuvong pong tov Avpdtov. O Pabuog Aemtopépelag TV
dedopEvVOV Kot NG LOPOVMKNG Tpooopoimong egaptdror omd tov aplBpud TV
nepoyov ¢ ROI. To emtpendpevo edpoc ¢ mapapétpov eivar amd 3 £wg 50 kot o
apBpoc mov Ba emideyBel dev emmpedlel TNV axpifela TOV OTOTEAEGUATOV, TOPA LOVO

TOV OYKO OVTMV.
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4.7. MONAAEX METPHXHX

To CORMIX ypnowonotel 10 petpwcd cvommua. Otav to dedopéva divovtal og
HoVAdES AYYAMKOU GUGTNUATOG TPEMEL VO, UETATPOTOVV OTIG OVTIOTOUEG TOV
petpikov. Oocwv aPopd TIG CLYKEVIPMOELS TOV POT®V, OVTEC UTOPOVV Vo, E1cayfobv

o€ omoleodnmoTE povadec omwe mg/l, %, ppm.

Oocov agopd Vv axpipela tov arotedecudtov oo CORMIX, tpia pe téooepa ymoia
etvat apkeTd yio ta mepLocotepa dedopéva €16000v. Ot poveg eEapéoelc ivart ot TYES
YL TV TUKVOTNTO TOV ADUATOV Kot TV TukvotnTo TEPPAAAOVTOS. AVTEG amaiTtovy

TEVTE YNoia 16img 6tav VILApyEL ATOPPLYN GE GTPMOUATOTOUEVT] LOATIVY] LALaL.
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5. EOGAPMOI'EX TOY IPOTPAMMATOX

5.1. E®APMOTIH 1-KOAIIOX HUMBER BAY

Katdé v npdt gpoppoyn eéetdletorl n mepintwon tov kdAmov Humber Bay otov

onoio kataAnyel to motdut Mimico Creek. Adyw g pukpng pong tov motapod, n

épevva mpaypatomomOnke €nerta and Ppoyés mov mpokaAohv LYNAES amobEcElC.

E&etalovtar, emopévac, 800 cevapia yio t 17" TovAiov. To mpdTo agpopd 1660epun

KOTAOTOON HE OHOWOHOPPO TEPBAALOV Kol TO OgVTEPO 0POopad un 1660epun

KaTdoToon pe Beprokpaciokn Sopopd LETOED TOV KOATOV KOl TOV TOTOUOV.

5.1.1. 17 I0YAIOY - IXOGEPMH IIEPIIITQXH

[Mapakdto eaivovtot ta dedopéva yio tig cuvOnkes TepiPaiiovtog tov Humber Bay

Kot Tov wotapov Mimico Creek mov siofyOnoav ato CORMIX3.

uvOnkec Tepfdirovtoc:

Méoo BdaBog

BdBog oty expon
Taydmta avépov
Taybdmta teppdiiovtog
[Mvkvomta

ApBuog Darcy

Exponry Mimico Creek

[Hapoyn

[Mukvomta

ITAdrog Mimico Creek
Babog Mimico Creek
l'ovia ekpong

KAion mobuéva

Hoa=10m
Hpo=7.1m

uw = 3.5 m/sec

Ua = 0.05 m/sec

pa = 998.2051 kg/m?

f=0.033

Q =40 m*/sec

po = 998.2051 kg/m®
bp=80m

hp=4m

6 =90°

0=10°

H expon| eivar amotoun emeoavelakn (flush discharge), Bpioketar oty apiotepn 6xon,

evd Yoo TV vodtv pala Bempndnke Ot givor un mepoprouévny (unbounded). O

PUTOVTIG EMAEYXOMNKE GLVTNPNTIKOG, ONAAOT OV LEIGTATOL OTOLAONTOTE ArocHVOeo

N avartoén. o v mepintoon avty dev opilovrar Opla modtntog vddtov. H

neployn mov Ba ereyyBel exteivetron ota S000 m.
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H xotnyopia ¢ pong gaivetotl 6tnv mopakdtm eikova:

FLOW CLASSIFICATION
SURFACE DISCHARGES

1 /Ly N\ <1

Jet-lke  \Lq A"/ Pume-like
>20° o <20° G
S = Possible classification o
Cross-flow Co-flo
for stagnant ambient \?/ W
270 Upstream
<1 Lo (Lm 21 IntrudingPlumes
1+C0S0Q) = .
Free Lm+y0 H Shoreline Wall
Attached Jets
Jets Cy Jets
<1/ Ly N\t <1 Ly \ =1 21 Ay <!
- e —A
H H Q
Upsfream Shore -
Deep Cs Desp Cs Intruding Ca hugging
Shallow Shallow
<1 Lm <1 Lm
|~ Smail\H - hq Small\H - hq
Source C7 Source Cy
Buoyancy Crossflow 1 1 1
Dominated Dominated
v S v S y S v
SA1 W1 WJ2 PL1 PL2
Uy Uy Uy Uy Uy U,
—r/,_' — —- —- —- —
=2 ez | c—— | [ ==—— | |y
Plan View Plan View Plan View LlﬂPlan View Plan Eew Plan View F'Iar‘w7 View Plan Vievw Plan \;;-ew
' ' g k> =
T | T — Ua:i - u—— i IHo || =
Cross Section | | Cross Section | | Cross Section Side View Side View Side View Side View Side View Side View

Ewoéva 15. Katnyopia pong 1600epunc nepintoong 17 lovin

To oo mov dnuovpysitan avikel oty katnyopion SA2 (Ewkdva 15), Sniadn petd
amo kamowo amodctoon Oa mpockoiinfel oty axt. H tpiodibdototn aneikdvion tov
mlovpiov, kabhg eniong Kot n dyn otovg AEoveg X — Y, X — Z mapovctdleTor otV

Ewova 16.

Ot petafAntég g pong Omwe LWOAOYICTNKAY AT TO TPOYPOLLLLO ETVOL:

[Mapoyn expong Qo = 40 m*/sec
Opun expong Mo = 5 m*/sec?
Avwmon ekpong Jo = 0 m*/sec?

Ot KMpokeg UnKovs, 6Tmg d0OnKav amd To TPHypappa vt ot akOAOVOEG:

Lo=17.89m
Ln=44.72m
L,=0m
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Lm =99999 m

Plan View 3D VieW

Side View

Ewova 16. Tproordotatny onelkévion TAOORion Kol 6y 6Tovs AE0veg X-Y, X-Z

2uvOnkec 610 Kovtvod medio:

Y10 Koviwvd medio eivon 1 CdvVn évtovng apykng avauEng kot oev éyel kopio
puOUIoTIKN EMiMTOON.

H ovykévipwon oto t€Aoc ™ {dvng tov Kovtivod mediov Exel pewwbel oto 52.6% ko
0 Adyog dtdivong etvar S = 1.9. 210 onueio pe cvvtetaypéveg X = 2237.92m, y =0 m,
z =0 m, 6mov kot gival T0 TEAOG TOL KOVTIVOU TTEdiOV, Ol SUGTAGES TOL TAOLUIOV
gtvar: o by =5 m kot to mAdtog by = 153.92 m. O cuvoAikdg xpdvog yia va. PTacEt

TO TAOVLO 67O onpeio avtd eivor 9.23 mpeg (33233.6641 sec).

Extiunon aveonc:

H mokvotta g ekpong eivon iom pe v mokvotTo TOL VEPOD GTO EMMEOO TNG

andppyns. Emopévmg, n avmon g ekporg ivol 0velooTikd ovdETep.

To modo avapyvdeton Kabeto mAp®G 610 KovTvo medio o€ amdoTacn 2376.03 m

KaTAVTn Kot cuveyilel avoprypévo Kabeto 6to pakpvo medio.
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Ewova 17. Anewkévien mwhoopiov 6tovg doveg X-y péom tov CorVue

AvoruTikdTeEPO, TO TEAOG TNG APYIKNG COVNG PONG EMTLYYAVETAL GTIC GUVTETOYUEVEG:
X=4.02m,y=-96.94m, z=0m pe 61dAvon S = 1 Kot 0 amoutoVUEVOS YPOVOG Elvar
12.94 Aentd (776.2197 sec). Ta yopaxtnplotikd tov mhovpiov stvat: mayog 7.1 m ko
mAdtog 40.58 m.

Onwg anewoviletar ko oto ddypappa tov CorVue (Ewova 17) oynmuotiletor pia
Covn avaxvkiopopiag. To télog g (®dVNG avTg €ivol GTI CLUVTETAYUEVES: X =
525.09 m, y =-56.15m, z = 0 m pe dudhvon S = 2. Ta yopakPIoTIKE TOL TAOLUIOV
etvat: mayog 7.1 m kou TAdTog 56.68 M gvd 0 YpOVOG YO VO PTAGEL GTO oMpeio ovTod
elvar 98 Aemtd (5881.2 sec). Ao 10 onueio avtd K ETEITA TO TAOVUIO TPOTKOAANTOL
otV okt HEYPL TO TEAOG TOov KOovTivoy mtediov. To mAodmo, 610 TEAOG TOL KOVTIIVOL
nedlov €xel pkpn avoon M kaBOAov kot SETETOL amd TANPT KATAKOPLON OVALLED.

Emopévac, dev mopatnpeitar eEdnimon Adym dvoong.

Kotd ) petdfoon oto paxpivod medio, mapatnpeitor eEATAm®OT T0LV TAOLHIOL AGY®
duuong kal towtoxpova aAAnieniopacr pe 1o PvB6. To mhovpio cvveyiler v
mopeia TOL TANPWG avoprypéEvo Kabeta péypt kat v andctactn tov 5000 m mov &yet
optotel ota dedopéva €16600v. Lto onueio avtd 1M GLYKEVIPWOON €ivol 6 TOGOGTH

5.88 % evd o amortovpevog xpdvog Yoo va tagidéyel to mAoduo stvor 24.6 dpeg
(88475.2344 sec).
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Concentration vs. Downstream Distance

Concentration (%)
2000 3000 4000 5000 6000 7000 8000 9000 10000 4110.00
| | | | | | |
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u} 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500

Downstream Distance (m)

Ewova 18. Amelkévion g 6UYKEVTPOGNG OC TPOS TNV UT66TAGT

H ocvykévipmon oto medio kovid otnv ekpon péypt kot o€ andotacn 500 m katdvn
HeldvVETOL omdTopd, EMTLYYAvVOVTaS éva mocootd 60% (Ewodva 18). X ovvéyela,
puéxpt to t€A0g NG {dvng tov Kovivov mediov Oev mapoarnpeiton peydAn peimon.
Kotd ™ petafaon om {dvn tov pokpvod mediov, omov apyilel kot n obyvon,
VILAPYEL KOTOKOPLPN UEIWMON TNG GLYKEVIP®ONG TOL GTUSIOKE OpaAomoteiton péypt
KOl TV 0mOCTOoN OV £YEL OPIOTEL 6TO TTPOYpappa vo eAeyyBel. Tty andctocn TV
5000 m n ovykévipwon €xel pewwbei, etdvoviag to 5.8%. Xtnv Ewova 19

wopatnpeital N apaioon Thvo 6TV KOPLL YPOUUY PONG.
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Concentration Profile - Trajectory (s) wvs. Lateral Distance D (m)from Plume Centerline

a51./6

3UrEa

19392

Lateral Distance D (m)from Centerline

193.92

3uf8a

as1.{6

74597 1431.95 2237.92

Trajectory (s)(m)--=

Relative Concentration [ % )

1e+002 o

Ewova 19. Areikévion g apaioons Tdve 6ty KOpLa ypoppn pong
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5.12. 1710YAIOY — MH IZOOGEPMH IIEPIIITQXH

[Mapaxkdtom eoivovtar To dedopéva yo Tig ovvinkeg mepiPdiiovtoc oo Humber Bay

kot Tov Totapov Mimico Creek mov sionydnoav oto CORMIX3.

YuvOnkec tepfarirovtoc:

Méco Babog Ha=10m
Bdbog otnv expon Ho=7.1m
Toaydnta avépov Uw = 3.5 m/sec

Toyvra mepifaiioviog Ua = 0.05 m/sec
Oepuokpacio Humber Bay T,=17°C
ApOuodg Darcy f=0.033

Exponry Mimico Creek

[Mapoyn Q =40 m¥/sec
Oeppoxpacio ToTapOv Tq=20°C
[TAdtoc Mimico Creek bp=80m
Babog Mimico Creek ho=4m
Tovia ekpong c=90°
KAion mobuéva 6=10°

H expon givar andtoun emopaveioxn (flush discharge), Bpicketar otnv apiotepn 6xOn,
eV y1o, TV vod&tivn pélo BempnOnke otL eivon un meplopiopévn (unbounded).

IMa v mepintmon avtr| 6ev opilovtar dpia TOIOTNTAS VOATMV.
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H xotnyopia ¢ pong gaivetor 6tnv mopakdtm eikovaL:

FLOW CLASSIFICATION
SURFACE DISCHARGES

21 /L \ <1

Jet-ike  \Lq A"/ Pume-iike
>20°

<20° Gy
S = Possible classification Go
Cross-flow Co-flo
for stagnant ambient \?/ "
372 Upstream
La (Lm IntrudingPlumes
Lm"‘ 0 H Shoreline
Attached Jets Wl
Gy Jets
<1 =1 <1 |_ =1 =1 <1
H Q
Upstream Shore -
Desp Cs Deep Cs Intruding 3 hugging
Shallow Shallow Shallow
<1 <1 Lm <1 Lm
| “Small\H - ho small \H - hg
Cg Cs Source C7 Source Gy
Buoyancy Crossflow o1 o1
Dominated Dominated
¥ 3 ¥ k., s r S v s k.
.. Fi2 SA1 SA2 w1t WJ2 PL1 PL2
a Uy Uy Uy Ua L Uy
i 4 - —- — - — — —
Lo .‘L Ly __1-.":;: Z _'.:’i;:'_;f_\ e e— N
Plan View Trj"\an \iew Plan \iew u Plan View Plan View Plan \View Plan View Plan View Plan View
. : z— T || = - % b —
"ﬂ—‘&_,,/ T‘“‘“Lr’( N. )l == L2 '-'a_"_‘_"“'-—- : I H, _UJ-—“‘ B -
Cross Section | | Cross Section | | Cross Section Side View Side View Side View Side View Side View _ Side View

Ewova 20. Katnyopia porjg pun w6é0epung mepintoong 17 lovin

To mlovpo mov dnuovpyeitoan avinkel oty kotnyopio PLI, dnAadn ota avivin
dwyedpeva mhova. o va dnpiovpynOei n pon avtn, N Kpon EYEL LKPY| TOYVTNTA
Kot peydAn dvoon kot yivetor péca o €va TePPAALOV HE GYETIKG LKPT TaOTNTO.
Mo 10 Adyo awtd, M ekpon €EOMAMVETOL OVAVTN KOTO UNKOG TNG OKTOYPOUUNG,
avtifeta amd to pevpo Tov mepPdrrovtog. To vepd oT10 omoio yivetor N amdppyn
etvar Pabd Kovid oto onueio g eKpoNg omdTeE dev VILAPYEL AAANAETIOpACT LE TO
BvBo o10 KOVTIVO Tedio. Xty Ewdva 21 mapovsidletal 1 tpiodtdotatn aneikdvion
Tov mAovpuiov kaBMOC Kol N Oym otovg GEoveg X — Y, X — Z evd otV Ewdva 22

amewoviletal To TAOVUIO 6TOVG AEOVES X — Y.

Ot petafAntég g pong 0TS LTOAOYIGTNKAY ATO TO TPOYPOLLLD ETvaL:

[Mapoyn expong Qo = 40 m*/sec
Opun ekpong Mo = 5 m*/sec?
Avoon ekpong Jo = 0.2243 m*/sec®

46



Ot KMpokeg PKovs, O6TTmg d0ONKaV amd T0 TPIYpappa ivar o1 akOAOVOEG:

Lo=17.89m
Ln=44.72m
Lp=1794.17 m
Ly =7.06m

Plan View 3D VleW

+yeaxi sj'
Side View

=

-

Ewova 21. Tprodudotatny anelkovien TAovpiov Kot 6yn 6Tovg AEoveg X-Y,X-Z

YuvOnkec 6To KovTvod medio:

210 woviwvd medio eivanr M {ovn éviovng apytkng ovauéng kot oev €xel Kopio
pLOUICTIKN EMiMTOON.

H ovyxévipoon oto téhog g {dvng tov kovtivoy mediov €xel pewwbet oto 51.77%
Kot 0 AOyog dwddlvong eivar S = 1.9. To 1élog tOov KOVTIVOU Tediov eivan OTIC
ovvtetaypéves: X = 1582.05 m, y =0 m, z = 0 m pe 10 mhodo va £xel o e&NG
YopaKTNPLoTIKd: Toyog 1 M kou mAdtog 1543.48 m. O amoutoduevog xpovog yia vo

@Tdogl 6TO onueio awtd sivar 8.8 dpeg (31672.0176 sec).

Extiunon dveonc:

47



H mokvomta g ekpong eivar pikpotepn and tov mepPAAAOVTOS 0TO EMIMESO TNG

exponc. 'Etot, n expon €xel Oetikn dvwon kot teivel va aveBaivel Tpog tnv empavela.

H mpocskdAinon tov mhovpiov oy aktn yivetan og amdotaon 791.03 m avévn.

+x-axis
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Ewova 22. Aneikévion mhovpiov 6tovg dEoveg X-y péow tov CorVue

[T avaivtikd, oty apykn COvn TG PoNg, OOV 1 GLYKEVTPMOT OV £XEL TPOAAPEL
va pewwbet (100%) ko 0 Adyog d1dAvong etvar S = 1, ta YopakTpioTKd TOL TAOLLIOL
etvar ta axorlovBa: méyog 3.80 M kot mAdtog 42.60 m. Ot cuvtetaypéves Tov onpeiov
avtov glvar X = 0.18 m,y = -431 m, z = 0 m eved o amattoOUEVOG ¥pOVOG Yo val

@taoel 610 TEAOG TG (Vg avtng eivon poig 34.4883 sec.

O1 13101t TEG TNG AVAVTN TPOGYMPNONG TOL TAOV IOV Eivarl o1 akOAOLOES:

Avavn pnKog Tpocydpnong 791.03m
2vvtetaypévn X -791.03 m
[Tayog oty meployn mpooydpnong 1 m
[TAdtog kaTavn 1543.48 m
[Téyoc katdvn 1m

2y mepintoon avuty, 1 avavtny Tpocy®pnor elvar moAD peydAn, vrepPaivovrog
axopa kot 10 popéc 1o tomkd Paboc g vodtivng paag. Avtd pmopet va opeileTon
0€ WIKPEC TES TNG TOVTNTOS TEPPAAAOVTOC, GE GLVOVOCUO UE PEYAAN Gvwon TG

EKPONG.
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‘Enerta amd 10 xovtivo medio, Eexvael  eEanimon AOYm avmong Kot cuveyilel néypt
T0 TEAOG TNG TEPLOYNS Tov €xel opiotel va eheyybel amd to TPOypappa. XInv
amootaon Tov 5000 m o Adyog d1dAvong ivar 4.7 kot 11 GLYKEVIPOOT £XEL PTAGEL TO
1060010 Tov 21.2%. To mhyog tov Thovpiov givar 1.29 m evod 1o mAdtog 2942.12 m.

O amatrtovueVog XpOvogS Yo Vo OTAGEL TO TAOVULO 6TO onueio avtd ivan 27.79 mdpeg

(100030.9141 sec).

Concentration vs. Downstream Distance
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Ewova 23. ATelkévion g GuYKEVTP®GNG OC TPOS TNV UN6oTAGT

H ovykévipwon o¢ mpoc v amdotacn napovolalet pio otadiokn peioon (Ewova,
23). Méypt 1o onueio tov 5000 m wov &xet etoayfei oto CORMIX va. yivelr o éheyyoc

N ovykévipwon €xel pewwbet katd 80%.
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5.2. E®APMOTIH 2 - BIOMHXANIKEX AIIOPPOEX

Kotd v gpappoyn avt) 0o eEetactel n expon evog epyoctaciov, To omoio eivar
KOVTA OTIG OKTEC piog MpvoBdAacooc Kot ypnoloTolel PpEcKo vEPD Yo d1od1KaGieg
YOENC. TNV EKPON TOPATNPEITAL CLYKEVIPM®OT] XOAKOD, ETOUEVMG, Oa eEetacel av n
TEPLOYN OTNV omoia yivetar 1 €kporn moapovotdlel onudda pvmavons. To mpofinua
npénel va e&eTaotel Yo 000 oevipla. Apykd, Bo BewpnBovv otabepés cuvinKes evd
otn 0evtepn mepimtwon un otabepéc. To mpoPAnua eivor mepimioko kobmOSE M
YEOUETPIOL TOL KOVOAMOV Kol 01 GLVONKEC OV EMKPATOVV GTO TEPIPAALOV EEQPTMOVTOL

amd T PAVOUEVO TOAPPOLOG.

5.2.1. XENAPIO 1°-XTAGEPEX XYNOHKEX

uvOnkec mepfdirovtoc:

Méoo BdaBog Hy=5.65m
Baboc oty gkpon Hp=5.65m
Toydnta avépov Uw = 2 m/sec

Toyvra nepBarrovtog Us = 0.22 m/sec

[Mukvotnta pa = 1018 kg/m®
ApBuog Darcy f=0.025
Expon

[Mapoym Q=2.2m%sec
Oepuokpoocio T=22°C
ZVYKEVIPMON YOAKOD Co =80 nug/l
[TAdtog kavaiion bp=2m

Bda6og kavaiion ho=0.65m
Tovia ekporg c=90°

K\ion mobuéva 0=11°

H expon givan andtoun empavewokn (flush discharge), Bpioketar ot de&ud 6x0m, evd
ywo. Ty vadrvn pala Bewpnbnke o6t givon un Teplopiopévn (Uunbounded). O pvmavtrg
OewpnOnke ocvvimpnTikdg (conservative), omiadn odev mopatnpeitalr Ge€  AVTOV

omoladnmote avdmtuén N amosvvleon. Opiletar va eheyyBel pia andotacn 2000 m.
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IIpocdopiondc Lovne oviénc

Xoupova pe ™ vopobeoia opiletan pio {dvn avapiEng mov exteivetor ota 250 m
TEPYETPIKA NG ekpong. [ To adkd oyvet:

CMC =25 pagl/l

CCC=15 g/l

H xoatnyopia ¢ pong gaivetor 6tnv mopakdtm eikova:

FLOW CLASSIFICATION
SURFACE DISCHARGES

51 /Ly \ <1

Jet-lke  \Lq A"/ Plume-like
=20°

<20° G4
S = Possible classification Op
A Cross-flow Co-flor
for stagnant ambient \?/ W
372 Upstream
Lo (Lm IntrudingPlumes
1+c0s0p) = .
L +y H Shoreling
m-Jo Wall
Attached Jets
Gy Jets
<1 51 <1 LM >1 51 <1
H Q
Upstream Shore -
Deep Cs Desp Cs Intruding Ca hugging
Shallow Shallow Shallow
< >1 < Lm <1 Lm <1 Lm
Small'\H - h,, " Small \H - hg, Smail \H - hy,
Source C; Source o7 Source C7
Buoyancy Crossflow o1 1
Dominated Dominated
S v S S 3
SA1 SA2 w1 WJ2 PL1 PL2
Uy Ua Uy Ua Ua Uy
- —r— —- —— — - ——
L= | ez | | o || ==— | | Ay
Plan View Flan View " Plan View Plan View Plan View Plan View Plan View Plan View
: ! | = | ||| ¥ = | | =
-"w T“-—L'_.J Nu) = |2 B ] I H, =
Cross Section | [ Cross Section | | Cross Section Side View Side View Side View Side View Side View Side View

Ewova 24. Katnyopia porg

To mhovuo mov Ba dnuovpynet, avikel oy kotnyopia FJ1, dnAadn otig elevbepeg
déopec pong ko emnpedleton M mopei tov amd TV dveoon. H pon avtr dev
napovctdlel aAlnieniopacn pe v okt 1 0 PvBd oT0 KOVTIVO medio. Eivan
TPOCAVOTOAGHEV G pio apKETA PEYAAN YOVio O TV KOTAVTY OKTOYPOUU 0VTWG
®ote vo un dnuiovpyndei mpookoAinon Coanda. Ltnv Ewova 25 mapovoialeton n
TPLOOIICTATY OMEIKOVIOT] TOV TAOLHIOL KaBMDG Kot 11 OYn oTovg dEoveg X — Y, X — Z

eve otV Ewova 26 aneikoviletor To TAOOIO 6Tovg AEoveg X — Y.
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O petafintég g pong 0nmg vroAoyictnKav and To Tpdypappa eivat:

[Mapoyn exponc Qo = 2.2 m®/sec
Opun ekpong Mg = 3.723 m*/sec?
Avoon ekpong Jo = 0.4287 m*/sec®

Ot KMpokeg PKovs, 6Tmg d0ONKaV amd To TPIypappa ivar ot akOAOVOEGS:

Lo=1114m
Ln=8.77m
L, =40.26 m
Ly =4.09m

Plan View

Side View

&W&Kt&?&:ﬁm

Ewova 25. Tproordotaty omelKovVIon TAOVRION Kol 6y 6TOVS AE0VES X-Y,X-Z

2uvOnkec oto Kovtwvd medio:

210 xoviwvd medio eivanr M {ovn éviovng apytkng ovaéng kot oev €xel Kopio
pLOUICTIKN EMiMTOON.

To 1éhog Tov KovTvoD mediov Ppioketan 6Tig cvvtetaypéves X = 438.89 m, y = 221.86
m, z =0 m, pe to TAovUI0 Va €xel TIg akOAovOeg daotdoels: mayog 0.33 m Kot TAATOG

111.33 m. O Adyog didhvong ivar 9.2 Kot 11 GLYKEVTPMGT] TOL YUAKOD GTO TEAOG TNG
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Covng Tov kovtvoy mediov givar 8.69 ug/l. O amaitoduevog ¥pOVOS Yo vo. PTAGEL TO

TAOVI0 610 onueio owtd givan 28.38 Aemtd (1702.8542 sec).

Extiunon avoonc:

H mokvétto g ekpong eivor pukpotepn amd Ty mukvOTNTo TOL TEPPAAAOVTOC.

"Eto, ) ekpon) Ba £xet BeTikn Gvaon Kot TEIVEL VO OVOYOVETOL TTPOG TV ETLPAVELCL.

To mhovpuo mpookoAAdTon otV okt ota 597.17 m Katdvn kot cuveyilel tnv mopeia

TOVL.

Kprtipua toéiknc ovne dtdivonc

To kprrppro CMC = 25 ug/l suvavtdtor otig cuvietoyuéveg X = 5.15m, y = 26.24 m,
z = 0 m, pue to mhovo va €xel to €ENG YapoKTNPLoTIKA: Thxog 0.88 M Kot wAdTOC
9.19 m. O Aoyog d1dAvong oto onpeio avtd givan 3.2. H vroroyiopévn andotacn and

mv £€£000 ém¢ TV tonobesia Tov CMC eivan 26.74 m.

- KPITHPIO 1°
H nepoyn avt eivor o amdotaon £mg 50 gopéc g kAipakag prkovg Lo =
1.114m
To kpitipio ikavormoieitol
- KPITHPIO 2°
H meproyn eivan o andotaon 5 popég 1o Babog tov vepod Hp = 5.65 m
To xpitipio ikavormoieitol
- KPITHPIO 3°
H neproyn eivon og amdotaon to 1/10 g éktaong g RMZ ce onowdnmote
devBvvon amod v ££000

To xpitipio ikavormoieitol

Kot ta tpia kprripra yio v to&ikn {ovn avapiEng tkovorolovvat.
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Ewova 26. Aneikévion whovpiov 6tovg dEoveg X-y péow tov CorVue

Avoivtikdtepa, 1 {ovn eykaBidpuong g porg mapaTNPEITAL GTIG GLUVTETOYUEVEG X =
0.09 m, y=654m,z=0mxo o Ayog didivong eivor 1. H ovykévipwon tov
YOAKOD eV €xel pewwbet axopa. Ta xapoakTnploTikd Tov TAovpiov givar: méyog 0.54 m

ko TAdtog 1.85 m. O amottovpevog ypdvog eivon 3.87 sec.

Ot cuvOnkeg 6to TéA0G NG Ldvng RMZ drapoppdvovtor og €ENG: 1 GLYKEVTPMOGCT] TOV
yaAkoO &yet pewwbei ota 10.06 pg/l pe Aoyo dSudlvong 7.9. Ot 8106TAGELS TOV
mlovpiov givar: wéyog 0.39 m ko mAdtog 80.15 M gvd 0 amottovEVOS XPOVOS Yid. VL.
etdoetl oto onueio avtd givar Ayodtepo amd 28 Aentd. H {ovn tov RMZ Bpioketon

péca 6to KovTvo medio. X1o onueio avtd 10 TAoOOo dev givar og emagn pe v OxOM.

To kprmpro CCC €yer emrevybei péosa ot {ovn RMZ enopévag n expon eivan ota
oplo. TG vopobesioc. Ot cuvteTayuéveg Tov TAovpiov givar X = 47.65 m, y = 73.14 m,
z = 0 m kot To YopaKTNPLoTIKG ToVv: TAYog 0.61 M kot midtoc 30.52 m. O Adyog

dtdlvong oto onueio avtod givor 5.3.
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To mhovuo TPooKoAAdTOL TNV OKTN € andctacn 597.17 m and v ekpon £neita
amd 40.37 Aentd (2422.3 sec). H ovykévipmon tov yorkov €xet peiwbei ota 7.27 ug/l
KOL TO YOPOKTNPIOTIKG Tov TAovuiov eival: mhyog 0.25 m ko mhdrog 443.71 m.
Yvveyilet v mopeia TOV TPOSKOAANUEVO GTNV 0KTH £0¢ TV omdotacn Tov 2000 m

7oV £xel 0PLoTEL VO Yivel 0 ELeYYOG.

Concentration vs. Downstream Distance

Concentration (micro-g/l)
20.00 30.00 40.00 50.00 £0.00 70.00 20.00 90.00
| I |
HML

10.00

0.00

[ I I I I I I I
0 200 400 800 800 1000 1200 1400 1600 1800 2000 2200

Downstream Distance (m)

——ee Toxic Dilution Zone [TDZ - CMC)
- - Regulatory Mixing Zone (RMZ)
S ey Module boundary (MOD)

Ewkova 27. ATElK6vVion TG GVYKEVTPMOG OGS TPOS TNV ATOGTAGT)

Onwg mapovoidletor kot oto ddypoppa (Ewkova 27), ta kprmpia CCC kot CMC

wavorooHvtal Kabmg Bpickovtal Tpv amd 1 {ovn avauEng RMZ tov 250 m. Xty
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Ewova 28 mapovsialetor 1 ameikdévion g apaimong mive oty KOPLo YPOUn pong

ka1l otnv Ewkéva 29 n aneikdvion tov meptPdArlovtog g ekpong.

Concertration Profile - Trajectory (s) ws. Lateral Distance D (m)from Plume Centerline
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Trajectory (s)(m)--=

Relative Concentration [ micro-ga )

80 u]

Distortion D:X = 22.266 : 16.393
Right Click to change Scale Value. Currently = 3.00 : 1.00 (Y:D)

Ewova 28. Areikévion g apaioong Tdve 6ty KOpLa ypappn pog
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Ambient Settings

HA= 5650m

HD= 5.650m

Unbounded Section

Nearest bank is Right

Diffuser Settings

Surface Discharge Type = Flush

o (SIGMA) = 90.000 deg.
Discharge Geometry = Rectangular
Diffuser Height = 0.650 m
Diffuser Width = 2.000 m

Depth at Discharge (HD0) = 2.150 m
8 (Bottom Slope) = 11.000 deg.

M Surface Discharge

Ewova 29. Aneikévion tov mepifdiiovrog EKpong

+ Z-Axis
-

n
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5.2.2. 2° ZENAPIO - MH X TAGEPEX XYNOHKEX

YuvOnkec tepiBdilovroc:

Méaco Babog Hx =5.65m
Bdboc oty gkpon Hp=5.65m
Toydtnta avépov Uw = 2 m/sec
IMokvotnta pa = 1018 kg/m®
ApOuog Darcy f=0.025

10 ogviplo avtd vdpyel N vedbeon un otabepmdv cvvOnKdV oto mepPdiiov. H
uéylotn toyotnta givar 0.75 m/fsec yw mepiodo 12.4 wpodv. H rtoydmmra
nepPaiiovtog o€ Kovovikég ouvOnkeg eivar 0.22 m/sec kot to ogvapio Oa eéetaotel

pio dpo petd v aAlayn g TaAippotog.

Expony

[Mapoyn Q=2.2m%sec
Oepuokpocio T=22°C
SVYKEVTIPMON YOAKOD Co =80 nug/l
[TAdtog Kovaiion bp=2m
Babog kovaiion ho =0.65m
T'ovio gkporg c=90°

K\ion mobuéva 0=11°

H expon givar andtoun empavelokn (flush discharge), Bpioketar otn de&id 6x0n, evd
v v voatvn pala Oewpndnke 6t givar pn meploptopévn (unbounded). O pvravtng
fewpnbnke ocvvinpnTikdg (conservative) omiadr| dev mopatnpeitar oe  AVTOV

omotadnmote avantuén N amocHvleon. Opiletar va eleyybel pio amdctacn 2000 m.

IIpoocdopioudc Lovne avaménc

Yopeova pe ™ vopobeoia opifetan pion Covn avépuéng mov exteiveror ot 250 m
TEPETPIKA TNG ekpong. [ To adkd oydet:

CMC =25 pgll

CCC =15 pngl/l
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H xotnyopia ¢ pong gaivetor 6tnv mopakdtm eikovaL:

FLOW CLASSIFICATION
SURFACE DISCHARGES

51 VAR ETERN <1

Jet-lke  \Lq A"/ Pume - like
>20°

<20° C1
S = Possible classification Go
A Cross-flow Co-flow
for stagnant ambient \C_z/
Upstream
3/2
Lo (Lm IntrudingPlumes
Lm*yo\ H Shoreline
Attached Jets Well
Cq Jets
P 51 <1 Ly \>1 »1 <1
o) et
H Q
Upstream Shore -
Deep Gs Deep G5 Intruding Ca hugging
Shallow Shallow Shallow
<1 Lm <1 I-I'I1
- Smal\H - hg small \H - hg
Source Gy Source Gy
Buoyancy Crossflow o1 o1
Dominated Dominated
" S A4 S ¥ s i 4
SA1 SA2 W1 WwJ2 PL1 PL2
Uy Ug Ya g Ya Uy
Vsl | e e e
e || ez || o —— == || /y /,_
Plan View Plan View " Plan View Plan View Plan View Plan View Plan View Plan View
' 1 a A7 A7 h"d A4
|| T | T |[==— | ||| k||| |
Cross Section | | Cross Section | | Cross Section Side View ~Side View Side View Side \iew Side View _ Side View

Ewéva 30. Katnyopia porg

To mhodo avikel otnv Katnyopia FJ1, otig eledBepeg déopeg pong kot Kupropyeiton

oo OLVALELS AVOOTG.

O petafintég g pong 0mmg vroAoyicTnKay amd 10 TPdHypappa elvat:

[Mapoyn expong Qo = 2.2 m¥/sec
Opun ekpong Mg = 3.723 m*/sec?
Avoon ekpong Jo = 0.4287 m*/sec®

O KApokeg unKovg, 6Tmg 660nKav and to Tpdypapa eivor ot akOAovec:

Lo =1.1402m
Ln=8.77m
L, = 40.26 m
Ly =4.09m
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Ot un otaBepéc malpporlakés KApokeg elvat:

v = 0.2229 hours
L,=39.35m

YuvOnkec 610 KovTvod medio:

210 xovivd medio eivanr M {ovn €viovng apytkng ovauéng kot oev €xel Kapio

pLOOTIKN EMinTOON.

Extiunon aveonc:

H mokvotto g ekpong givar pikpodtepn amd v Tukvotnto Tov mEPPAAAoVTOC.

"Etot, n ekpon Ba £xet Btk dvaon Kot TEIVEL VAL 0VOWYOVETOL TPOS TNV EMUPAVELQL.
To mwhovp0 d0ev Epyetorl o€ EmoT| e Kapia oxom.

Mn otofepn moMPPOLKN EKTIUNON

Eéatiog g aotdBetog tov pedpotog mepPAAAOVTOC KOTA TNV  TOAPPOLOKN
drakvpavon, ot TpoPréyelg tov CORMIX tepuatifovtan 6Tig cuvteTaypéVec.:
x=290.22m,y=180.52m,z=0m.

Avoprypévo vepd amd Tov TPonyovreVo UIcO KOKAO NG TOAIppOlag E1GEPYETAL TOAL
0T0 KOVTIVO medlo NG €KPONG, OVEAVOVTAG TIG GLUYKEVIPAOGCELS TNG PUTOVONG OF

oVYKplon pe TIS TpoPAdyelg Yia otabepés cuvOnkeg.

Kpunpa toéwne ovne dtdivong

To kpuipio CMC tov 25 pug/l cuvavidtor otig cvvietoyuéveg: X = 9.55 m, y = 34.26
m, z = 0 m kat o Adyog ddivong oto onueio owtd givar 3.2 (Ewova 31). Ta
YOPOKTNPOTIKA TOv mAovpiov eivar mdyog 0.82 m wou mwAdtog 12.59 m. H
vroAoylopéVN amdotact and v 5000 £mg Kot v Tonobesio tov CMC eivan 35.56

m.

- KPITHPIO 1°
H tomoBeaia ivar £mc kot 50 popég v kAipaxa pnkovg Lo = 1.14 m
To xpitipio ikavormoieitol

- KPITHPIO 2°
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H tomoBecia etvar Aryodtepo amd 5 popég to fabog Tov vepoh Hp = 5.65 m
To kpitipio oev ikovomolgital
- KPITHPIO 3°
H tomoBecia etvar Ayotepo and to 1/10 oe andotaon g éktaons e Lovng
RMZ cg onmoladnmote o1e00vvon omd v ekpon

To kpitipio oev ikovomolgital

H expon dev wavomotet ko ta tpio kprriypie CMC yua v t0&ikn {dvn 61divong. To

YEYOVOS avTO Pmopel vo opeidetonl ot pikpr| TayOTNTe EKPONS.

500.00
450.00
400,00

350.00

300.00

RIGHT BANK

Relative Centerline Concentration Distortion Scale: e

20 micro-gi 0.0 R

- == 1 ¥:X=059 2:X=3673 ROY=200000m =

=8 Plume Certterline
— Lateral Boundary Interacti

Ewova 31. Aneikévion mwhoopiov otovg aoveg X-y péom tov CorVue

H {dvn eykabidopvong g pong mopatnpeital otig cvvietaypéveg X = 0.09 m, y = 6.54
m, z = 0 m. O Adyog 618Avong oto onueio eivar 1 kot to YOPAKTNPIOTIKG TOV
mhovpiov: mayog 0.54 m ko wAdtog 1.85 m. O ypdvog Yo va pTAcEl 6TO onueio avtd

givon 3.87 sec.

To tého¢ ¢ Lovng RMZ mapatnpeitan otig cvvietaypéveg X = 249.71 m, y = 167.45

m, z = 0 m pe to MAovpo va €xetl o ENG YopaKTNPLoTIKA: ThYog 0.39 m kol TAdTOC
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80.15 m. H ovykévipwon tov yaAkod oto téhog tng {dvng sivar 18.28 pg/l kot o

Adyog d1dAvong elvar 4.4.
210 onueio owTo To TAOVO deV elvar 6g emaPn pe Kopio Oxom.

To kpimplo CCC yia tov pvmavn dev cuvavtidnke péco oty meployn e€étaomnc.

Concentration vs. Downstream Distance
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—_— Toxic Dilution Zone [TDZ - CHC)
SR - Regulatory Mixing Zone (RMZ)
e Module boundary (MOD)

J

Ewova 32. ATelkovion TG GVYKEVTPMONG OC TPOS TNV ATO6TAGT)

H cvykévipoon tov YoAKOD HEIOVETOL OTOTOUN OTA TPAOTO UETPO TNG EKPONG KOt

ovveyilel v mopeia ¢ £xovtag oyeddv otabepomoindel. O1 mpofréyelg otapotdve
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AOy® g draxvuavong g maAippotog (Ewova 32). v Ewéva 33 napovoidletar n

OTEWKOVIOT TNG APOi®CTG TAVE® GTNV KOPLOL YPOULLUTY POT|G.

Concentration Profile - Trajectory (s) vs. Lateral Distance D (m)from Plume Centerline

26293

16502

8.0

Lateral Distance D (m)from Centerline

16502 801

26293

113.93 227.85 34178

Trajectory (s)(m)--=

Relative Concentration [ micro-gi )

S e W

80 u}

Distortion D:¥ = 17.502 : 11.393
Right Click to change Scale Value. Currently = 3.00 : 1.00 (¥:D)

Ewéva 33. Aneikovion g apaimons Tave 6Ty KopLa Ypapup pong

Enredn 1o kprmpio CCC d¢ ovvavtdror péca otn Lovn RMZ mpoteivetar n ailayn
OYEOOOTIKAOV OEOOUEVAOV TOL ay®YoL €KPONG. Alatnpadvtag to 1010 OEdOUEVA Kot
HELOVOVTOG TO TAATOG TOL ay®yoy og 1.5 m amd 2 M mov MTov TPOoNYOouUEVMG,

emtuyydvetal kaAvtepn doAvtotnta kot to kprrpo CCC ocuvavtdrtor péca ot

Covn RMZ.

63



5.3. E®APMOTIH 3 - EPTOXTAXIO ENEPTEIAX

H epappoyn agopd v vmobetikny mepimtmon €vog €pyocTociov mapoywyng
EVEPYELOG TTOL QTTOPPITTTEL TO VEPO MOV YPNGIUOTOLEiTOL Yoo YoEN, o€ ekPoréc. Eivan
AmOPOiTNTO VO OICPAALGTEL 1) EAOYIGTOTOINGT) TVYOV OVGUEVAV ETMTMOCEMY OO TNV

ekpon tov (eotoh vepol oto vddtivo mepPaiiov. AkorlovBovv Ta dedopéva Tov

TPOPANLLOTOC.

YuvOnkec tepiBdilovroc:

Méoo Babog Ha=7.7m
BdBog oty expon Ho=7.7m
Toydmto avépov Uw = 2 m/sec

Tayvmra nepBdArovtog

u, = 0.3 m/sec

Oepuokpocio amodéktn T.=15°C
Yvvteleotng Manning n=0.02
Expon

apoyi Q =25 m¥/sec
Oepuokpocio To=26°C
OeploKPAGLOKT] OOLPOPA T=11°C
[MAdtog Kavaiion bo=10m
Baboc kavaiion hp=2.2m
Tovia ekpong c=90°
KAion mobuéva 6 =30°
Tomkod Baboc oty ekponp Hpp=3.7m

H expon givan andtoun empavewokn (flush discharge), Bpioketar otn de&d 6x0m, evd
yo. Ty vadrvn pala Bewpnbnke Ot eivon un Teplopiopévn (unbounded). O pvmavtrg
BewpnOnke ovvinpntikdg (conservative) onAadr odev mapatnpeitor oe  aVTOV

omotadnmote avantuén N amocHvleon. Opiletar va eleyybel pio amdotacn 3000 m.

IIpoocdopiopdc ovne ovaénc

XOoupova pe ) vopobeoia, n Oeppokpacio mepParloviog dev pumopel vo Eemepioet

toug 3° C o¢ pia axtiva 300 m amd to onueio ekporg.
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H xatnyopia g porig paivetal 6to mopakdtm didypappo:

FLOW CLASSIFICATION
SURFACE DISCHARGES

>1 /LM\ <1

l Jet-lke  \LQA"™/ Plume-lke
>20°

<20° ¢
S = Possible classification O
5 i
for stagnant ambient Cross-flow \?/ Co-flow
L L Upstream
v Q_{M ;. IntrudingPlumes
+
: cos<SO)L +y ( H ):V2 Shorefine
i Wall
Attached Jets
Ca Jets
<1 >1 <1 LM >1 o4 <1
[ @ ‘@
H Q
Upstream Shore -
Desp Deep c Intruding C3 hugging
Shaon Shallow
<1 >1 <1 Lm < Lm
ot Smal \H - hg
Cs| Source (5 Source ¢
Buoyancy Crossflow 54
Dominated Dominated
S + S

FJ3

Plan View ‘ Plan View
|| ==y

Cross Section Cross Section

Ewéva 34. Katnyopio porg

To modpo mov dmpovpyeiton avikel oty katnyopio SAL. H pon mpocskoAildton
duvapkd otnv 6xOn, Katd unkog g omoiag dnpovpysiton pio LoV avakvkAopopiog
OV UEWMVEL TN SIGAVOT. TNV TEPIMTMOOT QLT OEV VTAPYEL OAANAETIOpAGT LE TOV
mobuéva. H tpiodidotarn aneicdvion Tov TAovpHiov Kot 11 Oyn Tov 6tovg GEoveg X —
Yy, X — Z moapovotdletoar oty Ewdva 35 eved oty Ewodva 36 mopovoidletor n
AEKOVIOT TOL TAOVUIOV 6TOVG GEoveg X — Y.

Ot petafAntég g pong OTwg LWOAOYICTNKAY A TO TPOYPOLLLLO. ETVaL:

[Mapoyn expong Qo = 25 m¥/sec
Opun| ekpong Mo = 28.41 m*/sec?
Avoon ekpong Jo = 0.5685 m*/sec®

Ot KMpakeg pnrovg mov vroroyiotnkay amd to CORMIX givat ot e€ng:
LQ =4.69m
Lm=17.77m
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Lp =21.06 m
Lm =16.32m

Plan View 3D VieW

Side View

Ewova 35. Tproordotaty omelkovion TAOVRIOD Kol 6y 6TOVS AE0VES X-Y,X-Z

2uvOnkec 610 KovTtvod medio

>10 Kovtvd medio elvar M apywn {dvn woyvpng aviéng kot dgv €xel PLOGTIKES
emmtooelc. To téAog Tov KovTivoy mediov Ppioketar oTig cvuvtetaypéves X = 888.81
m, y = 288.22 m, z = 0 m pe Adyo Sidhvong 4.9. n Begpuokpacio Tov HSUTOG GTO
onueio owtod givan 2.26° C. Ta yopaxtnpiotikd tov TAovuiov eivar: mdyoc 1.18 m kot
mAdtog 137.6 m. O amortovpevog ypdvog yuo va. etdoel 6to onueio awtd sivor 40.2

min (2415.7554 sec).

Extiunon dveonc:

H mokvomta g ekpong ivor pikpdtepn amd v TukvotTta tov TePBEALOVTOg 6T
emimedo g ekpong. 'Etot, n expon Ba €yl Betikn dvoon kot teivel va avoydveTon

TPOG TNV EMLPAVELOL.
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IIpookdAinon Thovuiov:

To mioduo mpookoArdtor otnv koviwvotepn OxOn ota 1311.01 M katdvtn Kou

ocvveyilel v mopeia TOL VD ivot TPOGKOAANLEVO.
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Ewova 36. Ameikévion mhoopiov 6tovg doveg X-y péom tov CorVue

H apywn Lovn eykabidpvong g pong cvpPaivet otig cuvtetayuéveg X = 0.74 m, y =
26.98 m, z = 0 m 6mov o Adyoc didAvong sivar 1. To whyog Tov TAovpuiov eivar 2.06 m

Kot To TAGTog 8.18 m. O amartovpevog ypdvog givar 23.7499 sec.

Ta yapokpiotikd oto téAog g (ovng RMZ givan ta axdAovba: 1 Beppokpaciokn
dopopd etvan 3.12° C kar 0 Aoyog Siddvong 3.5. Ot cuvietayuéveg Tov mAovpiov
elvar X =298.46 m, y = 180.46 m, z = 0 m. Ta xapaKTnp1ioTIKd TOL TAOLUIOL Eivol Ta
ekng: mayoc 1.58 m xou mAdtog 71.69 m. O amortodpevog xpdvog givor puKpOTEPOG
a6 40.2 min xabng n {ovn RMZ Bpicketon péso 6to Kovivo medio avauéng. 1o
onpeio avtd 1o TAOVWIO deV ivar og emaen pe v 0xn. Ta dpla mordtnTag dev Exovv

emrevyOet.
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Ta dpro. TG Oeppokpactaxhc Sopopds tmv 3° C emtuyydvovTol 6TIG GUVIETOYUEVEG:
X =351.79m,y=194.42 m, z = 0 m. 1o onpeio owtd 0 AOY0g dtdhvong etvan 3.7, T0

ndyo¢ Tov TAovpiov 1.50 m kot to Tayog Tov 78.87 M.

Ymv Ewova 37 anewcovileton 1 peimon g Beppokpaciog g mpog TV andcTtocT) Kot

otV Ewova 38 n apaioon whve otnv Kdpla ypapuunq pong.

Concentration vs. Downstream Distance
o
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Ewkova 37. Aneikévion g Oeppokpaciog og tpog TV awdcTacT
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Concentration Profile - Trajectory (s) ws. Lateral Distance D (m)from Plume Centerline

a412.8u

22U

13¢.6U

Lateral Distance D (m)from Centerline

13¢.6U

22U

412.8U

311.48 622.92 934.37

Trajectory (s)(m])--=

Relative Concentration [ deg.C )

B |

11 0

Distortion D:X = 27.520 : 31.146
Right Click to change Scale Value. Currently = 3.00 : 1.00 (Y:D)

Ewéva 38. Aneikovion g apai®mons Tave 6Ty KopLa Ypopup pong

2V €@approyn autr dgv tpovvIon To Opla oL TPoPAEmovtal amd T vopobeosia Yo
™ Beppokpacia péca ot Lovn RMZ tov 300 m. To yeyovog avtd onuaivel 6tL 10
gpyootdolo evépyelag emPapvvel to mEPPAALOV Kol UmOpEl Vo OMUOLPYNCEL
pokpoypévio TpofAnuata otnv vopoPia (N mAnciov ¢ ekpong. o va cvveyioet
va Aertovpyel T0 €PYOoTAClo MPEMEL VO OAAAEOVY TO. GYEOIOCTIKA OEOOUEVAL TNG
EKPONG, 0VTMG MOTE VO OAAAEEL Kot 1) cLUTEPIPOPE ToL TAovUiov. Ta pdva dedopéva
OV UIopovV vo dlapoporotnfodv givar ot Sl0GTAGES TOV Ay®YOL OmOPPLYNG.
Meidvovtag 10 TAATOG ToL ay®myoL Ayotepo amd 10 m kot dwutnpodvtag to 1010

BdaOog, o 2.2 m, to dpro twv 3° C gppaviletar péoa ota dpro e {ovng RMZ.
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[To ovykekpéva, yioo Ta 1010 dedopéva elcaym®YNG Kot aAAdlovVTag HOVO TO TAGTOC
TOV Oy®yoy o€ 9 M 1o MAOVIO 7oV OMpovpyeital gival oTO TOV EOIVETAL GTNV

sikova
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300.00
200.00

100.00

+x-axis
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d00 1000 110b(en) 5
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Ewova 39. Aneikévion whovpiov 6tovg dEoveg X-y péow tov CorVue

To mhovpo mov dnpovpyeitor avikel otnv katnyopic SAl (Ewova 39), dniadn ota
TAOVUO TTOV TPOCKOAAMDVIOL GTNV OKTH KOl €YEL TO {010 YOPOKTNPIOTIKE HE TNV

TpoNyovUEVN TTEPITTMOON).

Ot petaPAntég g pong Omwg LTOAOYICTNKAY OO TO TPOYPOLLLLO ETVOL:

[Mapoyn expong Qo = 25 m¥/sec
Oppiy ekponic Mo = 31.57 m*/sec?
Avwmon ekpong Jo = 0.5685 m*/sec®

Ot KMpakeg pnrovg mov vroAoyiotnkay amd to CORMIX givat ot e€ng:

Lo=4.45m
Ln=18.73m
Ly =21.06 m
Ly = 17.66 m
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s Plan View 3D VieW

Side View

Ewova 40. Tproordotaty omEKOVIGN TAOVRIOD Kol 6N 6TOVS AE0VES X-Y,X-Z

Ta yapakmpiotikd tov TAovpiov oto T€hog ¢ (dvng RMZ, dniaon ota 300 m givan
o akdrovOa: 1 Beppokpaciaxy dtapopd givor 2.78° C kar 0 Adyog dilvong 4. To
AToG Tov mAovpiov eivar 70.95 m ko o mayog 1.77 m. Xto onueio owtd To TAOOUO

dev givar og eman pe Kopio oyom.

To 6p1o v 3° C yio TNV TOWOTHTO TOL VEPOD TOPATNPEITAL OTIC CLVIETOYUEVEG: X =
213.59 m, y = 157.51 m, z = 0 m. Zto onueio awtd 0 Adyog didlvong eivan 3.7 evd Ta

YOPOKTNPLOTIKAE TOV TAovpiov givor Ta e&Ng: mAdTog 58.32 m ko mdyog 1.98 m.

2mv Ewova 40 mapovsialetarl n tpiodldotarn aneikovion Tov TAOLUIoL Kot 1 Oym
TOV GTOVG AEOVEG X — Y Ko X — Z eved otnv Ewova 41 mapovsialetar n peioon g

Oeproxpaciog mg TPog TV amOCTUCN.
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Concentration vs. Downstream Distance
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Ewova 41. Aneikovion g 0eppokpacioc g mpog Ty ardcToon
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6. XZYMIIEPAXMATA

To gumepwcod npoypappa CORMIX avardel ta poviéda yia tic (oveg avauéng Ko
VTOOEIKVOEL TIG TEPPOAAOVTIKES EMATOOCELS MOV Umopel va dnpovpynBodv amd
ouveyelg amoppiyelg onuUeElK®OV TNYdV. Alvel ELEOoT OTIG 0plokéG AAANAETIOPACELS
oV AaUPAvovV Ydpa, oVTMG MGTE VO YIVOUV TPOPAEYELS Y10 TN CLUTEPLPOPA KoL TN

yempetpia Tov TAoLpiov Katw omd otabepég cuvOnKeg.

To vrocvomua CORMIX3, to omoio ypnoyomomdnke otV mopovca SITAMUATIKY,
umopel va @avel 1laitepa YpOIUO GE TEPITTAOGELS EMLPAVELNKADV ATOPPIYEDY VOATOV
mov €yovv ypnowormombel yw Oepyociec woénc. Ot mnyég amdppyng oamod
gpyootdola  evépyslng UmopoOV va, 0LV PEYAAEG TOPOYES Kol ovviOmg M

Bepuokpacio twv arofANToV ivor Alyo peyolvtepn amd tov TepPAALOVTOG.

H amdédoon tov evallaktdv Beppudmrag mAntietor o€ peydlo Pobud eav 1o vepd
€0poNg €ival HOAVGUEVO OO TNV OVTIGTOYN €KPOT), GTO KOVTWVO 1 GTO WOKPLVO
nedio. Etvon, Aowmdv, amapaitntn n mpoPAeyn g GLUTEPLPOPAS TOL TAOVLUIOL Ol
Lovo Yo 10 oXeSOGHO TG EKPONG, TPOKEWEVOL Vo Bpioketal eviOg TV opimv NG

vopoBeoiog, aAld Kot Yo To GYESACUO TNG ELGPONG.

Qot600, 0o CORMIX mapovcialer opiopévo pelovektinuato. YmoBéter OtL M
amoppwyn oto mepiairov elvar cvveyne. Kdmowa petafintd dedopéva O6mwg m
TayOvTTo TOV OVEROL 1) TOV TEPPAALOVTOS 6TO TPHYPOApUe TopoLGLaloviol Gov
otafepEc, EVO OTNV TPOAYUATIKOTNTO VIEPYEL SIOKVUOVOT] GTNV TN TOLG GE OXEOT
pe 1o ypovo. Elvar, €tol, amopaitmro ta cevipia vo e&etalovton kol pe KAmolo
povtédo mov de Bewpel OTL VILAPYOLVY GTABEPEG CLVONKEG, £TGL MOTE TO, ATOTEAEGLLATOL

vo TANG1ALoVV TEPIGGOTEPO TNV TPAYLOTIKOTNTAL.

Melhovtikd, Aowdv, elvar amapoitntn 1 dNpovpyic SIGOACTATOV Kot TPIGOECTAT®V
VOPOSVVAUIKAOV HOVTEL®V O1dyLoNG PLTTAVTOV TOL Bl UTOPOVV VO TPOGOUOUDGOVY

EQUPUOYEG LE LETAPANTA LETEMPOAOYIKE KOl VOPOOVVOLKA dEGOUEVOL.
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8. HIAPAPTHMA

A. AIIOTEAEXMATA CORMIX HUMBER BAY - IXOGEPMHX
HEPIIITQXHX

CORMIX SESSION REPORT:

):9,0.9,9,9.9.9.9,9,9,0.9,9,9,9.9.9,9,9.9.9,9,9,0.0.9,9,9,0.9.9.9,9,9.9,9,9,9.0.9,9,9,0,9.9,0,9,0.0,9,0.¢
1:9,9.9,9,9,0.9.9,9,0.9.9,9.9.9.9.9,9,0,9.9,9,0,0.4

CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 6.0GTS

HYDRO3:Version-6.0.0.0 October,2009

SITE NAME/LABEL.: Humber Bay
DESIGN CASE: July 17-Isothermal case
FILE NAME: G:\project\project 2\isothermal\isothermal.prd
Using subsystem CORMIX3: Buoyant Surface Discharges
Start of session: 08/24/2010--16:00:39

**

SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = unbounded
Average depth HA =10m

Depth at discharge HD =71m

Ambient velocity UA  =0.05m/s
Darcy-Weisbach friction factor F =0.033

Wind velocity Uuw =35m/s
Stratification Type STRCND =U

Surface density RHOAS =998.2051 kg/m”3
Bottom density RHOAB =998.2051 kg/m"3
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DISCHARGE PARAMETERS: Surface Discharge
Discharge located on = left bank/shoreline
Discharge configuration = flush discharge
Distance from bank to outlet DISTB =0m
Discharge angle SIGMA =90 deg
Depth near discharge outlet HDO =5m
Bottom slope at discharge SLOPE =10deg

Rectangular discharge:

Discharge cross-section area AO =320 m"2
Discharge channel width BO =80m
Discharge channel depth HO =4m
Discharge aspect ratio AR =0.05
Discharge flowrate Qo0 =40 m"3/s
Discharge velocity uo =0.13m/s
Discharge density RHOO0 =998.2051 kg/m”3
Density difference DRHO =0 kg/m"3
Buoyant acceleration GPO =0m/s"2
Discharge concentration Co =100 %
Surface heat exchange coeff. KS =0m/s
Coefficient of decay KD =0/s

DISCHARGE/ENVIRONMENT LENGTH SCALES:
LQ =17.89m Lm =44.72m Lbb=0m

LM =99999 m

NON-DIMENSIONAL PARAMETERS:
Densimetric Froude number ~ FRO =99999 (based on LQ)

Channel densimetric Froude no. FRCH =99999 (based on HO)



Velocity ratio R =25

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:

Toxic discharge =no
Water quality standard specified =no
Regulatory mixing zone =no
Region of interest = 5000 m downstream

*hkkkkhkhhkkhkkkhkhkhkhkhkhkkhkhhkhkhkhkhkkhkhhkhkhkhhhkikhkkhkhhikhkhkhkhhhkikhkhkhkhhhkhkhhhhhhkhkhkhihhkhkhhkhihhkhiiixkx

**

HYDRODYNAMIC CLASSIFICATION:

*hkkkkhkhhkkhkkkhkhkhkhkkhkkhkhhkhkhkhkhkkhkhhkhkhkkhhhkikhkhkhhikhkhkhhhhkikhkhkhkhihkhkhkhhiikhhhhiikhkhkhhhiihkhkhiikx

**

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
Origin is located at water surface and at centerline of discharge channel:
0 m from the left bank/shore.

Number of display steps NSTEP = 20 per module.

NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has no regulatory
implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge ¢ =52.612500 %
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Dilution at edge of NFR s=19

NFR Location: X=223792m
(centerline coordinates) y=0m
z=0m
NFR plume dimensions: half-width (bh) = 153.92 m

thickness (bv) =5m

Cumulative travel time: 33233.6641 sec.

Buoyancy assessment:
The effluent density is equal or about about equal to the surrounding
ambient water density at the discharge level.

Therefore, the effluent behaves essentially as NEUTRALLY BUOYANT.

FAR-FIELD MIXING SUMMARY::
Plume becomes vertically fully mixed ALREADY IN NEAR-FIELD at 2376.03 m

downstream and continues as vertically mixed into the far-field.

PLUME BANK CONTACT SUMMARY::
Plume in unbounded section contacts nearest bank at 0 m downstream.

kR Rk TOXIC DILUTION ZONE SUMMARY

No TDZ was specified for this simulation.

FFASASFAS A IFIAFFARFF REGULATORY MIXING ZONE SUMMARY

No RMZ and no ambient water quality standard have been specified.

FrFAFAFFFS A IARHFxA*F FINAL DESIGN ADVICE AND COMMENTS

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
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CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviation).

As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.
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CORMIX3 PREDICTION FILE:

333333333333333333333333333333333333333333333333333333333333333333333333333

33333
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX3: Buoyant Surface Discharges
CORMIX Version 6.0GTS

HYDRO3 Version 6.0.0.0 October 2009

CASE DESCRIPTION

Site name/label: Humber Bay

Design case: July 17-1sothermal case

FILE NAME: G:\project\project 2\isothermal\isothermal.prd
Time stamp: Tue Aug 24 16:00:39 2010

ENVIRONMENT PARAMETERS (metric units)

Unbounded section

HA = 10.00 HD = 7.10
UA = 0.050 F = 0.083 USTAR =0.3211E-02
uw = 3.500 UWSTAR=0.3987E-02

Uniform density environment

STRCND= U RHOAM = 998.2051

DISCHARGE PARAMETERS (metric units)

BANK = LEFT DISTB= 0.00 Configuration: flush_discharge
SIGMA = 90.00 HDO = 5.00 SLOPE = 10.00 deg.

Rectangular channel geometry:

BO = 80.000 HO = 4.000 A0 =0.3200E+03 AR = 0.050

uo

0.125 Qo0

40.000  =0.4000E+02
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RHOO = 998.2051 @ DRHOO0 =0.0000E+00 GPO =0.0000E+00
CO0 =0.1000E+03 CUNITS= %

IPOLL=1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)
Q0 =0.4000E+02 MO =0.5000E+01 JO =0.0000E+00
Associated length scales (meters)

LQ = 17.89 LM = 99999.00 Lm = 4472 Lb

LQ2D = 32.00 LM2D = 99999.00 Lm2D = 200.00

NON-DIMENSIONAL PARAMETERS

FRO = 99999.00 FRCH = 99999.00 R = 250

FLOW CLASSIFICATION
333333333333333333333333333333333333333333
3 Flow class (CORMIX3) = SA2 3

3 Applicable layer depthHS = 7.10 3

333333333333333333333333333333333333333333

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

CO0 =0.1000E+03 CUNITS= %

NTOX =0
NSTD =0
REGMZ = 0

XINT = 5000.00 XMAX = 5000.00

X-Y-Z COORDINATE SYSTEM:

ORIGIN is located at the WATER SURFACE and at center of discharge
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channel/outlet:  0.00 m from the LEFT bank/shore.

X-axis points downstream
Y-axis points to left as seen by an observer looking downstream

Z-axis points vertically upward (in CORMIX3, all values Z = 0.00)

NSTEP = 20 display intervals per module

BEGIN MOD301: DISCHARGE MODULE

Efflux conditions:

X Y 4 S Cc BV  BH TT

0.00 0.00 0.00 1.00.100E+03 4.00 40.00.00000E+00

END OF MOD301: DISCHARGE MODULE

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT

Control volume inflow:

X Y 4 S c BV BH TT

0.00 0.00 0.00 1.00.100E+03 4.00 40.00.00000E+00

VERTICAL MIXING occurs in the initial zone of flow establishment.

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness

BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory

S = hydrodynamic centerline dilution
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C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time

Control volume outflow: SIGMAE= 359.65
X Y Z S C BV BH TT
402 -96.94 0.00 1.00.100E+03 7.10 40.58 .77622E+03

Cumulative travel time = 776.2197 sec

END OF MOD302: ZONE OF FLOW ESTABLISHMENT

BEGIN CORSURF (MOD310): BUOYANT SURFACE JET - NEAR-FIELD REGION

Surface jet in shallow crossflow with shoreline-attachment.

Profile definitions:
BV = water depth (vertically mixed)
BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory
S = hydrodynamic centerline dilution
C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time

X Y Z S C BV BH TT
402 -96.94 0.00 1.00.100E+03 7.10 40.58.77622E+03
Maximum lateral extent of recirculation bubble.
120.27 -95.33 0.00 1.30.782E+02 7.10 44.48 .19516E+04
231.92 -89.56 0.00 1.40.720E+02 7.10 48.07 .31810E+04

343.30 -79.89 0.00 1.50.672E+02 7.10 51.47 .44941E+04
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45430 -66.54 0.00 1.60.632E+02 7.10 54.70.58812E+04
525.09 -56.15 0.00 1.60.611E+02 7.10 56.68 .58812E+04
End of recirculation bubble at the above position.

Dilution in recirculation bubble = 2.0

Corresponding concentration = 0.504E+02
Flow continues as WALL JET/PLUME.

565.34 0.00 0.00 1.70.606E+02 5.00 114.84 .73347E+04
677.15 0.00 0.00 1.70.597E+02 5.00 118.79 .88374E+04
788.95 0.00 0.00 1.70.588E+02 5.00 122.47 .10381E+05
900.75 0.00 0.00 1.70.581E+02 5.00 125.93.11962E+05
101256 0.00 0.00 1.70.574E+02 5.00 129.17 .13581E+05
112436 0.00 0.00 1.80.567E+02 5.00 132.21 .15234E+05
1236.16 0.00 0.00 1.80.562E+02 5.00 135.06 .16920E+05
1347.97 0.00 0.00 1.80.556E+02 5.00 137.73.18637E+05
1459.77 0.00 0.00 1.80.551E+02 5.00 140.24 .20384E+05
157157 0.00 0.00 1.80.547E+02 5.00 142.59 .22158E+05
1683.38 0.00 0.00 1.80.543E+02 5.00 144.80 .23959E+05
1795.18 0.00 0.00 1.90.539E+02 5.00 146.87 .25785E+05
1906.98 0.00 0.00 1.90.535E+02 5.00 148.82 .27634E+05
2018.79 0.00 0.00 1.90.532E+02 5.00 150.65 .29506E+05
2130.59 0.00 0.00 1.90.529E+02 5.00 152.37 .31398E+05
2237.92 0.00 0.00 1.90.526E+02 5.00 153.92 .33234E+05

Cumulative travel time = 33233.6641 sec

END OF CORSURF (MOD310): BUOYANT SURFACE JET - NEAR-FIELD REGION

** End of NEAR-FIELD REGION (NFR) **



The initial plume WIDTH/THICKNESS VALUE in the next far-field module will be

CORRECTED by a factor 1.41 to conserve the mass flux in the far-field!

Some bank/shore interaction occurs at end of near-field.

In the next prediction module, the jet/plume centerline will be set

to follow the bank/shore.

BEGIN MOD341: BUOYANT AMBIENT SPREADING

Plume is ATTACHED to LEFT bank/shore.

Plume width is now determined from LEFT bank/shore.

Plume condition is non-buoyant or weakly buoyant, or, at the end of the NFR
it is governed by full vertical mixing over the ambient depth,
or by complete lateral mixing over the channel width.

Thus, the BUOYANT SPREADING REGIME is ABSENT.

END OF MOD341: BUOYANT AMBIENT SPREADING

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

Vertical diffusivity (initial value) = 0.918E-02 m"2/s

Horizontal diffusivity (initial value) = 0.195E+01 m"2/s
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Profile definitions:
BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically
= or equal to water depth, if fully mixed
BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width,
measured horizontally in Y-direction
S = hydrodynamic centerline dilution
C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time

Plume Stage 2 (bank attached):
X Y 4 S C BV BH TT

2237.92 0.00 0.00 1.90.526E+02 7.03 216.36 .33234E+05

Plume interacts with BOTTOM.

The passive diffusion plume becomes VERTICALLY FULLY MIXED within this
prediction interval.
2376.03 0.00 0.00 3.20.312E+02 10.00 256.58 .35996E+05
2514.13 0.00 0.00 3.70.268E+02 10.00 299.02 .38758E+05
2652.23 0.00 0.00 4.30.233E+02 10.00 343.58 .41520E+05
2790.34 0.00 0.00 4.90.205E+02 10.00 390.16 .44282E+05
2928.44 0.00 0.00 5.50.182E+02 10.00 438.67 .47044E+05
3066.55 0.00 0.00 6.10.164E+02 10.00 489.03 .49806E+05
3204.65 0.00 0.00 6.80.148E+02 10.00 541.19 .52568E+05
3342.75 0.00 0.00 7.40.134E+02 10.00 595.08 .55330E+05
3480.86 0.00 0.00 8.10.123E+02 10.00 650.66 .58092E+05
3618.96 0.00 0.00 8.80.113E+02 10.00 707.86 .60854E+05
3757.07 0.00 0.00 9.60.104E+02 10.00 766.64 .63617E+05
3895.17 0.00 0.00 10.30.967E+01 10.00 826.97 .66379E+05

4033.27 0.00 0.00 11.10.900E+01 10.00 888.80 .69141E+05



4171.38

4309.48

4447.59

4585.69

4723.79

4861.90

5000.00

Cumulative travel time =

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

11.9 0.840E+01 10.00 952.10 .71903E+05

12.7 0.787E+01 10.00 1016.84 .74665E+05

13.50.739E+01 10.00 1082.98 .77427E+05

14.4 0.695E+01 10.00 1150.49 .80189E+05

15.2 0.656E+01 10.00 1219.36 .82951E+05

16.1 0.620E+01 10.00 1289.54 .85713E+05

17.0 0.588E+01 10.00 1361.02 .88475E+05

88475.2344 sec

Simulation limit based on maximum specified distance = 5000.00 m.

This is the REGION OF INTEREST limitation.

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

CORMIX3: Buoyant Surface Discharges

End of Prediction File

333333333333333333333333333333333333333333333333333333333333333333333333333

33333
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B. AIIOTEAEEMATA CORMIX HUMBER BAY - MH IXOOEPMHX

HEPIIITQXHX

CORMIX SESSION REPORT:

):9,0.9,9,9.9.9.9,9,9,0.9,9,9,9.9.9,9,9.9.9,9,9,9.9.9,9,9,9.9.9,9,9,9.9,9,9,9.0.9,9,9,0,9.9,0,9,9.0,9,0.¢
1:9,9.9,9,9,9.9.9.9,0.9.9,9.9.9.9.9,9,0,9.9,9,0,0 4

CORMIX MIXING ZONE EXPERT SYSTEM

CORMIX Version 6.0GTS

HYDRO3:Version-6.0.0.0 October,2009

SITE NAME/LABEL.:
DESIGN CASE:
FILE NAME:
Using subsystem CORMIX3:

Start of session:

Humber Bay

July 17-Non isothermal case

G:\project\project 2 on isothermal\Non isothermal.prd
Buoyant Surface Discharges

08/24/2010--16:06:11

*hkkkhkhhkkkkkhkhhkhkhkkhkhhkhkhkhkhkkhkhhkhkhkkhhhkikhkhhhikhkhkhkhhhkikhkhkhkhhhkhkhkhhiikhhhhiikhkhkkhkhhiihkhkhiikx

**

SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:
Cross-section
Average depth
Depth at discharge

Ambient velocity

= unbounded
HA =10m
HD =71m

UA =0.05m/s

Darcy-Weisbach friction factor F =0.033
Wind velocity uw =35m/s
Stratification Type STRCND =U
Surface temperature =17 degC
Bottom temperature =17 degC

Calculated FRESH-WATER DENSITY values:

Surface density

RHOAS =998.7761 kg/m”3
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Bottom density RHOAB =998.7761 kg/m”3

DISCHARGE PARAMETERS: Surface Discharge
Discharge located on = left bank/shoreline
Discharge configuration = flush discharge

Distance from bank to outlet DISTB =0m
Discharge angle SIGMA=90 deg
Depth near discharge outlet HDO =5m
Bottom slope at discharge SLOPE =10 deg

Rectangular discharge:

Discharge cross-section area AO =320 m"2
Discharge channel width BO =80m
Discharge channel depth HO =4m
Discharge aspect ratio AR =0.05
Discharge flowrate Qo0 =40 m"3/s
Discharge velocity uo =0.13 m/s

Discharge temperature (freshwater) =20 degC

Corresponding density RHOO0 =998.2051 kg/m”3
Density difference DRHO =0.5710 kg/m"3
Buoyant acceleration GPO  =0.0056 m/s"2
Discharge concentration Co =100 %

Surface heat exchange coeff. KS =0m/s
Coefficient of decay KD =01/s

DISCHARGE/ENVIRONMENT LENGTH SCALES:
LQ =17.89m Lm =44.72m Lbb =1794.17 m

LM =7.06 m




NON-DIMENSIONAL PARAMETERS:
Densimetric Froude number FRO  =0.39 (based on LQ)
Channel densimetric Froude no. FRCH = 0.83 (based on HO)

Velocity ratio R =25

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:

Toxic discharge =no
Water quality standard specified =no
Regulatory mixing zone =no
Region of interest = 5000 m downstream

*hkkkkhkhhkkkkkhkhkhkhkhkhkkhkhhkhkhkhkhkkhhhkhkhkhhhkikhhhhikhkhkhkhhhkikhkhkhkhhhkhkhkhhiikhhhhiikhkhkhhhiihkhkhiikx

**

HYDRODYNAMIC CLASSIFICATION:

*hkkkkhkhkhkkhkkkhkhkhkhkhhkkhkhhkhkhkhhkkhkhhkhkhkhhhkhkhkhhhhkhkhkhhhhkhhkhkhkhihhkhkhiiikhkhkhhihkhkhkkhkhhiikhkhkhiikkx

**

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
Origin is located at water surface and at centerline of discharge channel:
0 m from the left bank/shore.

Number of display steps NSTEP = 20 per module.

NEAR-FIELD REGION (NFR) CONDITIONS :
Note: The NFR is the zone of strong initial mixing. It has no regulatory

implication. However, this information may be useful for the discharge
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designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge ¢ =51.7759 %

Dilution at edge of NFR s=19
NFR Location: x =1582.05m
(centerline coordinates) y=0m
z=0m
NFR plume dimensions: half-width (bh) = 1543.48 m

thickness (bv) = 1.00 m

Cumulative travel time: 31672.0176 sec.

Buoyancy assessment:
The effluent density is less than the surrounding ambient water
density at the discharge level.
Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards

the surface.

PLUME BANK CONTACT SUMMARY::
Plume in unbounded section contacts nearest bank at -791.03 m downstream.

kR Rk TOXIC DILUTION ZONE SUMMARY

No TDZ was specified for this simulation.

FFASASFAS A IFIAFFARFF REGULATORY MIXING ZONE SUMMARY

No RMZ and no ambient water quality standard have been specified.

FrFAFAFFFS A IARHFxA*F FINAL DESIGN ADVICE AND COMMENTS

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
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CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviation).

As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.
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CORMIX3 PREDICTION FILE:

333333333333333333333333333333333333333333333333333333333333333333333333333

33333
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX3: Buoyant Surface Discharges
CORMIX Version 6.0GTS

HYDRO3 Version 6.0.0.0 October 2009

CASE DESCRIPTION

Site name/label: Humber Bay

Design case: July 17-Non isothermal case

FILE NAME: G:\project\project 2\non isothermal\Non isothermal.prd
Time stamp: Tue Aug 24 16:06:11 2010

ENVIRONMENT PARAMETERS (metric units)

Unbounded section

HA = 10.00 HD = 7.10
UA = 0.050 F = 0.083 USTAR =0.3211E-02
uw = 3.500 UWSTAR=0.3987E-02

Uniform density environment

STRCND= U RHOAM = 998.7761

DISCHARGE PARAMETERS (metric units)

BANK = LEFT DISTB= 0.00 Configuration: flush_discharge
SIGMA = 90.00 HDO = 5.00 SLOPE = 10.00 deg.

Rectangular channel geometry:

BO = 80.000 HO = 4.000 A0 =0.3200E+03 AR = 0.050

uo

0.125 Qo0

40.000  =0.4000E+02
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RHOO = 998.2051  DRHOO0 =0.5710E+00 GP0O =0.5607E-02
CO0 =0.1000E+03 CUNITS= %

IPOLL=1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)
Q0 =0.4000E+02 MO =0.5000E+01 JO =0.2243E+00
Associated length scales (meters)

LQ = 17.89 LM = 7.06 Lm = 4472 Lb = 1794.17

NON-DIMENSIONAL PARAMETERS

FRO = 0.39 FRCH = 0.83 R = 250

FLOW CLASSIFICATION
333333333333333333333333333333333333333333
3 Flow class (CORMIX3) = PL1 3

3 Applicable layer depthHS = 7.10 3

333333333333333333333333333333333333333333

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

CO0 =0.1000E+03 CUNITS= %

NTOX =0
NSTD =0
REGMZ = 0

XINT = 5000.00 XMAX = 5000.00

X-Y-Z COORDINATE SYSTEM:
ORIGIN is located at the WATER SURFACE and at center of discharge

channel/outlet:  0.00 m from the LEFT bank/shore.
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X-axis points downstream
Y-axis points to left as seen by an observer looking downstream

Z-axis points vertically upward (in CORMIX3, all values Z = 0.00)

NSTEP = 20 display intervals per module

BEGIN MOD301: DISCHARGE MODULE

Efflux conditions:

X Y Z S C BV BH TT

0.00 0.00 0.00 1.00.100E+03 4.00 40.00.00000E+00

END OF MOD301: DISCHARGE MODULE

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT

Control volume inflow:

X Y Z S C BV BH TT

0.00 0.00 0.00 1.00.100E+03 4.00 40.00.00000E+00

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness
BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory
S = hydrodynamic centerline dilution
C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time



Control volume outflow: SIGMAE= 336.85
X Y Z S C BV BH TT
0.18 -431 0.00 1.00.100E+03 3.80 42.60.34488E+02

Cumulative travel time = 34.4883 sec

END OF MOD302: ZONE OF FLOW ESTABLISHMENT

BEGIN MOD331: UPSTREAM INTRUDING PLUME

Control volume inflow:

X Y 4 S C BV BH TT

0.18 -431 0.00 1.00.100E+03 3.80 42.60.34488E+02

UPSTREAM INTRUSION PROPERTIES:

Upstream intrusion length = 791.03m
X-position of upstream stagnation point = -791.03m
Thickness in intrusion region = 100m
Half-width at downstream end = 154348 m
Thickness at downstream end = 1.00m

In this case, the upstream INTRUSION IS VERY LARGE, exceeding 10 times
the local water depth.

This may be caused by a very small ambient velocity, perhaps in
combination with large discharge buoyancy.

If the ambient conditions are strongly transient (e.g. tidal), then the
CORMIX steady-state predictions of upstream intrusion are probably

unrealistic.



Profile definitions:

BV = top-hat thickness,measured vertically

BH = top-hat half-width, measured horizontally from bank/shoreline

S = hydrodynamic average (bulk) dilution

C = average (bulk) concentration (includes reaction effects, if any)

TT = Cumulative travel time

X Y z S cC BV BH

-791.03 0.00 0.00 9999.9 0.000E+00 0.00 0.00

TT

.34488E+02

-743.57 0.00 0.00 3.30.307E+02 0.31 218.28 .34488E+02

-511.00 0.00 0.00 1.40.726E+02 0.73 530.20 .34488E+02

-278.44 0.00 0.00 1.10.922E+02 0.92 717.34 .34488E+02

-45.88 0.00 0.00 1.00.998E+02 1.00 864.90 .34488E+02

186.68 0.00 0.00 1.10.952E+02 1.00 990.71 .37646E+04

419.24 0.00 0.00 1.20.814E+02 1.00 1102.26

651.81 0.00 0.00 1.50.685E+02 1.00 1203.52.

884.37 0.00 0.00 1.70.601E+02 1.00 1296.89 .

1116.93 0.00 0.00 1.80.554E+02 1.00 1383.97
1349.49 0.00 0.00 1.90.532E+02 1.00 1465.90
1582.05 0.00 0.00 1.90.518E+02 1.00 1543.48

Cumulative travel time = 31672.0176 sec

END OF MOD331: UPSTREAM INTRUDING PLUME

.84158E+04

13067E+05
17718E+05
.22370E+05
.27021E+05

.31672E+05

** End of NEAR-FIELD REGION (NFR) **
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BEGIN MOD341: BUOYANT AMBIENT SPREADING

Profile definitions:

BV = top-hat thickness,measured vertically

BH = top-hat half-width, measured horizontally from bank/shoreline

S = hydrodynamic average (bulk) dilution

C = average (bulk) concentration (includes reaction effects, if any)

TT = Cumulative travel time

Plume Stage 2 (bank attached):

X

1582.05

1752.95

1923.85

2094.75

2265.64

2436.54

2607.44

2778.34

2949.23

3120.13

3291.03

3461.92

3632.82

3803.72

3974.62

414551

Y

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Z

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

S Cc

1.9 0.518E+02

2.0 0.496E+02

2.1 0.475E+02

2.2 0.455E+02

2.3 0.436E+02

2.4 0.417E+02

2.5 0.399E+02

2.6 0.381E+02

2.7 0.364E+02

2.9 0.348E+02

3.0 0.333E+02

3.1 0.318E+02

3.3 0.304E+02

3.4 0.290E+02

3.6 0.277E+02

3.8 0.265E+02

BV

1.00

0.99

0.98

0.98

0.98

0.98

0.99

1.00

1.01

1.02

1.04

1.06

1.08

1.10

1.12

1.15

BH

1543.48

1632.85

1718.39

1800.66

1880.07

1957.00

2031.74

2104.55

2175.64

2245.19

2313.36

2380.28

2446.08

2510.86

2574.71

2637.71

TT

.31672E+05

.35090E+05

.38508E+05

41926E+05

45344E+05

A8762E+05

.52180E+05

.55598E+05

.59016E+05

.62434E+05

.65851E+05

.69269E+05

.712687E+05

.76105E+05

.719523E+05

.82941E+05
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4316.41 0.00 0.00 4.00.253E+02 1.17 2699.92 .86359E+05
4487.31 0.00 0.00 4.10.242E+02 1.20 2761.42 .89777E+05
4658.21 0.00 0.00 4.30.231E+02 1.23 2822.25 .93195E+05
4829.10 0.00 0.00 4.50.221E+02 1.26 2882.47 .96613E+05
5000.00 0.00 0.00 4.70.212E+02 1.29 2942.12 .10003E+06

Cumulative travel time =  100030.9141 sec

Simulation limit based on maximum specified distance = 5000.00 m.

This is the REGION OF INTEREST limitation.

END OF MOD341: BUOYANT AMBIENT SPREADING

CORMIX3: Buoyant Surface Discharges End of Prediction File

333333333333333333333333333333333333333333333333333333333333333333333333333
33333
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I'. ATIOTEAEXMATA CORMIXTIA BIOMHXANIKEX AITOPPOEX -
XTAGEPEX XYYNOHKEX

CORMIX SESSION REPORT:

):9,0.9,9,9.9.9.9,9,9,0.9,9,9,9.9.9,9,9.9.9,9,9,9.9.9,9,9,9.9.9,9,9,9.9,9,9,9.0.9,9,9,0,9.9,0,9,9.0,9,0.¢
1:9,9.9,9,9,9.9.9.9,0.9.9,9.9.9.9.9,9,0,9.9,9,0,0 4

CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 6.0GTS

HYDRO3:Version-6.0.0.0 October,2009

SITE NAME/LABEL.: C-Plant Estuary
DESIGN CASE: Steady-state 1 hour after slack
FILE NAME: C:\Program Files\CORMIX 6.0\Sample Files\Sample3.prd

Using subsystem CORMIX3: Buoyant Surface Discharges

Start of session: 08/24/2010--15:34:47

*hkkkhkhhkkkkkhkhhkhkhkkhkhhkhkhkhkhkkhkhhkhkhkkhhhkikhkhhhikhkhkhkhhhkikhkhkhkhhhkhkhkhhiikhhhhiikhkhkkhkhhiihkhkhiikx

**

SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = unbounded

Average depth HA  =565m

Depth at discharge HD =5.65m

Ambient velocity UA =0.22m/s

Darcy-Weisbach friction factor F =0.025

Wind velocity uw =2m/s

Stratification Type STRCND =U

Surface density RHOAS =1018 kg/m"3

Bottom density RHOAB = 1018 kg/m"3
DISCHARGE PARAMETERS: Surface Discharge
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Discharge located on
Discharge configuration
Distance from bank to outlet
Discharge angle

Depth near discharge outlet

Bottom slope at discharge

= right bank/shoreline

= flush discharge
DISTB =0m
SIGMA =90 deg
HDO =215m

SLOPE =11 deg

Rectangular discharge:

Discharge cross-section area AO =1.3m"2
Discharge channel width BO =2m
Discharge channel depth HO =0.65m
Discharge aspect ratio AR =0.325
Discharge flowrate Qo0 =2.2m"3/s
Discharge velocity uo =1.69 m/s

Discharge temperature (freshwater) =22 degC

Corresponding density RHOO0 =997.7714 kg/m"3
Density difference DRHO =20.2286 kg/m”3
Buoyant acceleration GPO  =0.1949 m/s"2
Discharge concentration Co = 80 micro-g/I
Surface heat exchange coeff. KS =0m/s
Coefficient of decay KD =0/s

DISCHARGE/ENVIRONMENT LENGTH SCALES:
LQ =1.14m Lm =877m Lbb =40.26 m

LM =4.09m

NON-DIMENSIONAL PARAMETERS:
Densimetric Froude number ~ FRO = 3.59 (based on LQ)

Channel densimetric Froude no. FRCH=4.76 (based on HO)
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Velocity ratio R =7.69

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:

Toxic discharge =yes

CMC concentration CMC = 25 micro-g/I

CCC concentration CCC = 15 micro-g/I

Water quality standard specified = given by CCC value
Regulatory mixing zone = yes

Regulatory mixing zone specification = distance
Regulatory mixing zone value =250 m (m"2 if area)

Region of interest =2000 m

*hkkkkhkhkkhkkkhkhhkhkkhhkkhkhhkhkhkhkhkkhhhkhkhkkhhhkikhkhhhikhkhkhkhhhkikhkhkhkhihkhkhkkhhiikhhhhihkhkhkhkhhiikhkhkhiikx

**

HYDRODYNAMIC CLASSIFICATION:

**

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
Origin is located at water surface and at centerline of discharge channel:
0 m from the right bank/shore.

Number of display steps NSTEP = 20 per module.

NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has no regulatory
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implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge ¢ = 8.687100 micro-g/I

Dilution at edge of NFR §=9.2
NFR Location: X =438.89m
(centerline coordinates) y=221.86m
z=0m
NFR plume dimensions: half-width (bh) = 111.33 m

thickness (bv) =0.33 m

Cumulative travel time: 1702.8542 sec.

Buoyancy assessment:
The effluent density is less than the surrounding ambient water
density at the discharge level.
Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards

the surface.

PLUME BANK CONTACT SUMMARY:
Plume in unbounded section contacts nearest bank at 597.17 m downstream.

kR Rk TOXIC DILUTION ZONE SUMMARY

Recall: The TDZ corresponds to the three (3) criteria issued in the USEPA
Technical Support Document (TSD) for Water Quality-based Toxics Control,
1991 (EPA/505/2-90-001).

Criterion maximum concentration (CMC) =25 micro-g/I

Corresponding dilution =32

The CMC was encountered at the following plume position:

Plume location: Xx=5.15m
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(centerline coordinates) y=26.24m
z=0m
Plume dimension: half-width (bh) =9.19 m

thickness (bv) = 0.88 m

Computed distance from port opening to CMC location = 26.74 m.
CRITERION 1: This location is within 50 times the discharge length scale of
Lg=1.14m.

+++++ The discharge length scale TEST for the TDZ has been SATISFIED. ++++++

Computed horizontal distance from port opening to CMC location = 26.74 m.
CRITERION 2: This location is within 5 times the ambient water depth of
HD =5.65 m.

++++++++++ The ambient depth TEST for the TDZ has been SATISFIED. ++++++++++

Computed distance from port opening to CMC location = 26.74 m.
CRITERION 3: This location is within one tenth the distance of the extent
of the Regulatory Mixing Zone of 300.66 m in any
spatial direction from the port opening.

+++++ The Regulatory Mixing Zone TEST for the TDZ has been SATISFIED. ++++++

The diffuser discharge velocity is equal to 1.69 m/s.

This is below the value of 3.0 m/s recommended in the TSD.

*** All three CMC criteria for the TDZ are SATISFIED for this discharge. ***

““““““ * REGULATORY MIXING ZONE SUMMARY

*hkkhkhkhkkkhkhkkhkikkkkhkhkihikkkhik

The plume conditions at the boundary of the specified RMZ are as follows:

Pollutant concentration ¢ =10.062959 micro-g/I
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Corresponding dilution s=79

Plume location: X=249.71m
(centerline coordinates) y =167.45m
z=0m
Plume dimensions: half-width (bh) =80.15 m

thickness (bv) =0.39 m
Cumulative travel time < 1702.8542 sec. (RMZ is within NFR)
At this position, the plume is NOT IN CONTACT with any bank.
Furthermore, the CCC for the toxic pollutant has indeed been met
within the RMZ. In particular:
The CCC was encountered at the following plume position:
The CCC for the toxic pollutant was encountered at the following

plume position:

CcCC =15 micro-g/l
Corresponding dilution =53
Plume location: X =47.65m
(centerline coordinates) y=7314m
z=0m
Plume dimensions: half-width (bh) =30.52 m

thickness (bv) =0.61 m

Regulatory Mixing Zone Analysis:
The RMZ specification occurs before the near-field mixing regime (NFR) has
been completed. The specification of the RMZ is highly restrictive.

FrFASAFIFS A IAxHFxA*R FINAL DESIGN ADVICE AND COMMENTS

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
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CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviation).

As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.
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CORMIX3 PREDICTION FILE:

333333333333333333333333333333333333333333333333333333333333333333333333333
33333

CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX3: Buoyant Surface Discharges
CORMIX Version 6.0GTS

HYDRO3 Version 6.0.0.0 October 2009

CASE DESCRIPTION

Site name/label: C-Plant Estuary

Design case: Steady-state 1 hour after slack

FILE NAME: C:\Program Files\CORMIX 6.0\Sample Files\Sample3.prd
Time stamp: Tue Aug 24 15:34:47 2010

ENVIRONMENT PARAMETERS (metric units)

Unbounded section

HA = 565 HD = 565
UA = 0220 F = 0.025 USTAR =0.1230E-01
uw = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 1018.0000

DISCHARGE PARAMETERS (metric units)

BANK = RIGHT DISTB=  0.00 Configuration: flush_discharge
SIGMA = 90.00 HDO = 215 SLOPE = 11.00 deg.
Rectangular channel geometry:

BO

2.000 HO

0.650 A0 =0.1300E+01 AR = 0.325

uo

1.692 Qo0

2200 =0.2200E+01
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RHOO = 997.7714  DRHOO0 =0.2023E+02 GP0O =0.1949E+00
CO0 =0.8000E+02 CUNITS= micro-g/l

IPOLL=1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)
Q0 =0.2200E+01 MO =0.3723E+01 JO =0.4287E+00
Associated length scales (meters)

LQ = 114 LM = 4.09 Lm = 877 Lb

40.26

NON-DIMENSIONAL PARAMETERS

FRO = 359 FRCH = 4.76 R = 769

FLOW CLASSIFICATION
333333333333333333333333333333333333333333
3 Flowclass (CORMIX3) = FJ1 3

3 Applicable layer depthHS = 5.65 3

333333333333333333333333333333333333333333

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

CO =0.8000E+02 CUNITS= micro-g/l

NTOX =1 CMC =0.2500E+02 CCC = CSTD

NSTD =1 CSTD =0.1500E+02

REGMZ = 1

REGSPC= 1 XREG = 250.00 WREG = 0.00 AREG = 0.00

XINT = 2000.00 XMAX = 2000.00

X-Y-Z COORDINATE SYSTEM:

ORIGIN is located at the WATER SURFACE and at center of discharge
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channel/outlet: ~ 0.00 m from the RIGHT bank/shore.
X-axis points downstream
Y-axis points to left as seen by an observer looking downstream
Z-axis points vertically upward (in CORMIX3, all values Z = 0.00)

NSTEP = 20 display intervals per module

BEGIN MOD301: DISCHARGE MODULE

Efflux conditions:
X Y Z S C BV BH TT

0.00 0.00 0.00 1.00.800E+02 0.65 1.00.00000E+00

END OF MOD301: DISCHARGE MODULE

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT

Control volume inflow:
X Y Z S C BV BH TT

0.00 0.00 0.00 1.00.800E+02 0.65 1.00.00000E+00

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness
BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory
S = hydrodynamic centerline dilution
C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time
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Control volume outflow: SIGMAE= 89.20
X Y Z S C BV BH TT
0.09 6.54 0.00 1.00.800E+02 0.54 1.85.38660E+01

Cumulative travel time = 3.8660 sec

END OF MOD302: ZONE OF FLOW ESTABLISHMENT

BEGIN CORSURF (MOD310): BUOYANT SURFACE JET - NEAR-FIELD REGION
Surface jet in deep crossflow with strong buoyancy effects.

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness

BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory

S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time

X Y 4 S C BV BH TT
0.09 6.54 0.00 1.00.800E+02 0.54 1.85.38660E+01

** CMC HAS BEEN FOUND **

The pollutant concentration in the plume falls below CMC value of 0.250E+02

in the current prediction interval.
This is the extent of the TOXIC DILUTION ZONE.
756 30.92 0.00 3.50.229E+02 0.84 11.15.44725E+02

22.78 51.16 0.00 4.50.178E+02 0.71 20.12 .10693E+03

111



41.14 68.05 0.00 5.20.155E+02 0.63 28.06.17747E+03

** WATER QUALITY STANDARD OR CCC HAS BEEN FOUND **

The pollutant concentration in the plume falls below water quality standard

or CCC value of 0.150E+02 in the current prediction interval.

This is the spatial extent of concentrations exceeding the water quality

standard or CCC value.

61.61

83.16

105.07

127.84

150.98

174.02

197.66

221.48

245.06

** REGULATORY MIXING ZONE BOUNDARY is within the Near-Field Region **

In this prediction interval the plume DOWNSTREAM distance meets or exceeds

83.04 0.00 5.70.141E+02 0.57 35.37.25467E+03

96.43 0.00 6.10.132E+02 0.53 42.10.33561E+03

108.40

119.62

130.04

139.67

148.90

157.66

165.87

0.00

0.00

0.00

0.00

0.00

0.00

0.00

6.4 0.124E+02 0.50

6.7 0.119E+02 0.47

7.00.114E+02 0.45

7.30.110E+02 0.43

7.50.107E+02 0.42

7.7 0.104E+02 0.40

7.9 0.101E+02 0.39

the regulatory value = 250.00 m.

48.25 .41791E+03

54.12 .50366E+03

59.67 .59110E+03

64.86 .67850E+03

69.89 .76851E+03

74.71 .85953E+03

79.28 .94995E+03

This is the extent of the REGULATORY MIXING ZONE.

269.15

293.35

317.24

341.61

366.04

390.14

414.69

438.89

Cumulative travel time =

173.86

181.51

188.76

195.86

202.73

209.26

215.70

221.86

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

8.1 0.987E+01 0.38

8.3 0.966E+01 0.37

8.50.947E+01 0.37

8.6 0.928E+01 0.36

8.80.912E+01 0.35

8.9 0.897E+01 0.34

9.1 0.882E+01 0.34

9.2 0.869E+01 0.33

1702.8542 sec

83.75 .10426E+04

88.07 .11360E+04

92.19 .12285E+04

96.25 .13230E+04

100.20 .14181E+04

103.98 .15121E+04

107.73 .16080E+04

111.33 .17029E+04
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END OF CORSURF (MOD310): BUOYANT SURFACE JET - NEAR-FIELD REGION

** End of NEAR-FIELD REGION (NFR) **

The initial plume WIDTH/THICKNESS VALUE in the next far-field module will be

CORRECTED by a factor 1.11 to conserve the mass flux in the far-field!

BEGIN MOD341: BUOYANT AMBIENT SPREADING

Profile definitions:
BV = top-hat thickness,measured vertically
BH = top-hat half-width, measured horizontally from bank/shoreline
S = hydrodynamic average (bulk) dilution
C = average (bulk) concentration (includes reaction effects, if any)

TT = Cumulative travel time

Plume Stage 1 (not bank attached):

X Y Z S C BV BH TT
438.89 221.86 0.00 9.20.869E+01 0.37 123.91.17029E+04
446.80 221.86 0.00 9.30.857E+01 0.36 130.00.17388E+04
454,72 221.86 0.00 9.40.847E+01 0.35 135.91.17748E+04
462.63 221.86 0.00 9.60.837E+01 0.34 141.65.18108E+04
470.55 221.86 0.00 9.70.828E+01 0.33 147.23 .18467E+04
478.46 221.86 0.00 9.80.819E+01 0.32 152.67 .18827E+04

486.37 221.86 0.00 9.90.811E+01 0.31 157.97 .19187E+04
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494.29
502.20
510.12
518.03
525.94
533.86
541.77
549.68
557.60
565.51
573.43
581.34
589.25

597.17

Cumulative travel time =

221.86

221.86

221.86

221.86

221.86

221.86

221.86

221.86

221.86

221.86

221.86

221.86

221.86

221.86

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.0 0.803E+01

10.1 0.796E+01

10.1 0.789E+01

10.2 0.782E+01

10.3 0.776E+01

10.4 0.770E+01

10.5 0.764E+01

10.6 0.758E+01

10.6 0.753E+01

10.7 0.747E+01

10.8 0.742E+01

10.9 0.737E+01

10.9 0.732E+01

11.0 0.727E+01

0.31

0.30

0.29

0.29

0.28

0.28

0.27

0.27

0.26

0.26

0.26

0.25

0.25

0.25

2422.2896 sec

163.16

168.22

173.18

178.03

182.78

187.45

192.03

196.52

200.94

205.28

209.55

213.76

217.90

221.97

.19547E+04
.19906E+04
.20266E+04
.20626E+04
.20985E+04
.21345E+04
.21705E+04
.22065E+04
22424E+04
.22784E+04
.23144E+04
.23503E+04
.23863E+04

24223E+04

Plume is ATTACHED to RIGHT bank/shore.

Plume width is now determined from RIGHT bank/shore.

Plume Stage 2 (bank attached):

X
597.17
667.31
737.45
807.59
877.73

947.88

Y

0.00

-0.00

-0.00

-0.00

-0.00

-0.00

z

0.00

0.00

0.00

0.00

0.00

0.00

S C

11.0 0.727E+01

11.4 0.704E+01

11.7 0.682E+01

12.1 0.661E+01

12.5 0.641E+01

12.9 0.622E+01

BV

0.25

0.24

0.23

0.23

0.23

0.22

BH

TT

443.71 .24223E+04

473.40 .27411E+04

501.47 .30599E+04

528.17 .33788E+04

553.68 .36976E+04

578.17 .40164E+04
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1018.02

1088.16

1158.30

1228.44

1298.58

1368.72

1438.87

1509.01

1579.15

1649.29

1719.43

1789.57

1859.72

1929.86

2000.00

Cumulative travel time =

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

13.3 0.602E+01

13.7 0.584E+01

14.1 0.566E+01

14.6 0.548E+01

15.1 0.530E+01

15.6 0.514E+01

16.1 0.497E+01

16.6 0.481E+01

17.2 0.466E+01

17.8 0.450E+01

18.4 0.436E+01

19.0 0.421E+01

19.6 0.408E+01

20.3 0.394E+01

21.0 0.381E+01

0.22

0.22

0.22

0.22

0.22

0.22

0.22

0.22

0.22

0.23

0.23

0.23

0.23

0.24

0.24

8798.8037 sec

601.76

624.57

646.67

668.15

689.07

709.48

729.44

748.98

768.15

786.98

805.49

823.71

841.66

859.37

876.85

Simulation limit based on maximum specified distance =

This is the REGION OF INTEREST limitation.

END OF MOD341: BUOYANT AMBIENT SPREADING

43352E+04

46541E+04

A9729E+04

52917E+04

.56105E+04

.59294E+04

.62482E+04

.65670E+04

.68858E+04

.712047E+04

.15235E+04

.18423E+04

.81611E+04

.84800E+04

.87988E+04

2000.00 m.

CORMIX3: Buoyant Surface Discharges

End of Prediction File

333333333333333333333333333333333333333333333333333333333333333333333333333

33333
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A. AHIOTEAEXMATA CORMIXTIA BIOMHXANIKEX AITIOPPOEX —
MH XTAGEPEX XYNOHKEX

CORMIX SESSION REPORT:

):9,0.9,9,9.9.9.9,9,9,0.9,9,9,9.9.9,9,9.9.9,9,9,9.9.9,9,9,9.9.9,9,9,9.9,9,9,9.0.9,9,9,0,9.9,0,9,9.0,9,0.¢
1:9,9.9,9,9,9.9.9.9,0.9.9,9.9.9.9.9,9,0,9.9,9,0,0 4

CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 6.0GTS

HYDRO3:Version-6.0.0.0 October,2009

SITE NAME/LABEL.: C-Plant Estuary
DESIGN CASE: Tidal-1 hour after slack
FILE NAME: C:\Program Files\CORMIX 6.0\Sample Files\Sample3t.prd

Using subsystem CORMIX3: Buoyant Surface Discharges

Start of session: 08/24/2010--16:11:49

*hkkkhkhhkkkkkhkhhkhkhkkhkhhkhkhkhkhkkhkhhkhkhkkhhhkikhkhhhikhkhkhkhhhkikhkhkhkhhhkhkhkhhiikhhhhiikhkhkkhkhhiihkhkhiikx

**

SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = unbounded
Average depth HA  =565m
Depth at discharge HD =5.65m
Darcy-Weisbach friction factor F =0.025
Wind velocity UW =2m/s

TIDAL SIMULATION at time Tsim =1 hours
Instantaneous ambient velocity UA  =0.22 m/s

Maximum tidal velocity UaMAX =0.75m/s

Rate of tidal reversal dUA/dt =0.22 (m/s)/hour
Period of reversal T =12.4 hours
Stratification Type STRCND =U
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Surface density RHOAS = 1018 kg/m"3

Bottom density RHOAB  =1018 kg/m"3
DISCHARGE PARAMETERS: Surface Discharge

Discharge located on = right bank/shoreline

Discharge configuration = flush discharge

Distance from bank to outlet DISTB =0m

Discharge angle SIGMA=90 deg
Depth near discharge outlet HDO =2.15m
Bottom slope at discharge SLOPE =11 deg

Rectangular discharge:

Discharge cross-section area AO =1.3m"2
Discharge channel width BO =2m
Discharge channel depth HO =0.65m
Discharge aspect ratio AR =0.325
Discharge flowrate Qo0 =2.2m"3/s
Discharge velocity uo =1.69 m/s

Discharge temperature (freshwater) =22 degC

Corresponding density RHOO0 =997.7714 kg/m"3
Density difference DRHO =20.2286 kg/m"3
Buoyant acceleration GPO  =0.1949 m/s"2
Discharge concentration Co = 80 micro-g/I
Surface heat exchange coeff. KS =0m/s
Coefficient of decay KD =01/s

DISCHARGE/ENVIRONMENT LENGTH SCALES:
LQ =1.14m Lm =877 m Lbb =40.26 m

LM =4.09m
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UNSTEADY TIDAL SCALES:

Tu =0.2229 hours Lu =39.35m Lmin=2.57m

NON-DIMENSIONAL PARAMETERS:
Densimetric Froude number FRO = 3.59 (based on LQ)
Channel densimetric Froude no. FRCH =4.76 (based on HO)

Velocity ratio R =7.69

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:

Toxic discharge =yes

CMC concentration CMC =25 micro-g/l

CCC concentration CCC =15 micro-g/l

Water quality standard specified = given by CCC value
Regulatory mixing zone =yes

Regulatory mixing zone specification = distance
Regulatory mixing zone value =250 m (m”2 if area)

Region of interest =2000m

FREKAAIAAKRARAIRAAAAAIAAKAAAAAIAAAAAIAARAARAAIAXAAAAAIAkAhAAhhhhhhkhihrrhdhhiiihhkhiiiihhiiixdx

**

HYDRODYNAMIC CLASSIFICATION:

*hkhkkhkhhkhkhkkkhhkhkhkkhhkkhhhkhkhkhhkkhrhkhkhkhrhkrhkhhrrhkhhhrhkrhkhkhhrhkhhkhihrrhhihihihhhkhihiiiihiiix

**

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
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Origin is located at water surface and at centerline of discharge channel:
0 m from the right bank/shore.

Number of display steps NSTEP = 20 per module.

NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has no regulatory
implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge ¢ = 0 micro-g/I

Dilution at edge of NFR s=0
NFR Location: Xx=0m
(centerline coordinates) y=0m
z=0m
NFR plume dimensions: half-width (bh) =0 m

thickness (bv) =0 m

Cumulative travel time: 0 sec.

Buoyancy assessment:
The effluent density is less than the surrounding ambient water
density at the discharge level.
Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards

the surface.

PLUME BANK CONTACT SUMMARY:

Plume in unbounded section does not contact bank in this simulation.

UNSTEADY TIDAL ASSESSMENT:
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Because of the unsteadiness of the ambient current during the tidal
reversal, CORMIX predictions have been TERMINATED at:
x=290.22m
y =180.52 m
z=0m.
For this condition AFTER TIDAL REVERSAL, mixed water from the previous
half-cycle becomes re-entrained into the near field of the discharge,
increasing pollutant concentrations compared to steady-state predictions.
A pool of mixed water formed at slack tide will be advected downstream
in this phase.

wxkRoossessos TOXIC DILUTION ZONE SUMMARY

*hkkhkkhkkikhkkhkhkikkikikkhkhkkhkkiikikiik

Recall: The TDZ corresponds to the three (3) criteria issued in the USEPA
Technical Support Document (TSD) for Water Quality-based Toxics Control,
1991 (EPA/505/2-90-001).

Criterion maximum concentration (CMC) =25 micro-g/I

Corresponding dilution =32

The CMC was encountered at the following plume position:

Plume location: X =9.55m
(centerline coordinates) y=34.26m
z=0m
Plume dimension: half-width (bh) =12.59 m

thickness (bv) =0.82 m

Computed distance from port opening to CMC location = 35.56 m.
CRITERION 1: This location is within 50 times the discharge length scale of
Lg=1.14m.

+++++ The discharge length scale TEST for the TDZ has been SATISFIED. ++++++
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Computed horizontal distance from port opening to CMC location = 35.56 m.
CRITERION 2: This location is beyond 5 times the ambient water depth of
HD =5.65 m.

++++++++++ The ambient depth TEST for the TDZ has FAILED. ++++++++++

Computed distance from port opening to CMC location = 35.56 m.
CRITERION 3: This location is beyond one tenth the distance of the extent
of the Regulatory Mixing Zone of 300.66 m in any
spatial direction from the port opening.

+++++ The Regulatory Mixing Zone TEST for the TDZ has FAILED. ++++++

The diffuser discharge velocity is equal to 1.69 m/s.

This is below the value of 3.0 m/s recommended in the TSD.

*** This discharge DOES NOT SATISFY all three CMC criteria for the TDZ. ****
**** This MAY be caused by the low discharge velocity for this design. *****

FRASASAAS A IAIAFHARFF REGULATORY MIXING ZONE SUMMARY

The plume conditions at the boundary of the specified RMZ are as follows:

Pollutant concentration ¢ =18.279970 micro-g/I
Corresponding dilution s=44
Plume location: X=249.71m
(centerline coordinates) y=167.45m
z=0m
Plume dimensions: half-width (bh) =80.15m

thickness (bv) =0.39 m
Cumulative travel time < 0 sec. (RMZ is within NFR)
At this position, the plume is NOT IN CONTACT with any bank.

However, the CCC for the toxic pollutant was not encountered within the
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predicted plume region.

FFAASAS SIS IAIHFxA** FINAL DESIGN ADVICE AND COMMENTS

*hkkkhkhkkkkkhkhikhkkhkkhkiikkkk

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.
Extensive comparison with field and laboratory data has shown that the
CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviation).
As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.
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CORMIX3 PREDICTION FILE:

333333333333333333333333333333333333333333333333333333333333333333333333333
33333

CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX3: Buoyant Surface Discharges
CORMIX Version 6.0GTS

HYDRO3 Version 6.0.0.0 October 2009

CASE DESCRIPTION

Site name/label: C-Plant Estuary

Design case: Tidal-1 hour after slack

FILE NAME: C:\Program Files\CORMIX 6.0\Sample Files\Sample3t.prd
Time stamp: Tue Aug 24 16:11:49 2010

ENVIRONMENT PARAMETERS (metric units)

Unbounded section

HA = 565 HD = 565

Tidal Simulationat TIME = 1.000 h

PERIOD= 12.40h UAmax= 0.750  dUa/dt=  0.220 (m/s)/h
UA = 0.220 F = 0.025 USTAR =0.1230E-01
Uw = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 1018.0000

DISCHARGE PARAMETERS (metric units)
BANK = RIGHT DISTB= 0.00 Configuration: flush_discharge
SIGMA = 90.00 HDO = 2.15 SLOPE = 11.00 deg.

Rectangular channel geometry:
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BO 2.000 HO 0.650 A0 =0.1300E+01 AR = 0.325

uo = 1692 Q0 = 2200 =0.2200E+01
RHOO = 997.7714 DRHOO0 =0.2023E+02 GP0 =0.1949E+00
CO0 =0.8000E+02 CUNITS= micro-g/I

IPOLL=1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)

Q0 =0.2200E+01 MO0 =0.3723E+01 JO =0.4287E+00

Associated length scales (meters)

LQ = 114 LM = 4.09 Lm = 877 Lb = 40.26
Tidal: Tu = 0.2229h Lu = 39.347 Lmin = 2573
NON-DIMENSIONAL PARAMETERS

FRO = 3.59 FRCH = 4.76 R = 7.69

FLOW CLASSIFICATION
333333333333333333333333333333333333333333
3 Flow class (CORMIX3) = FJ1 3

3 Applicable layer depthHS = 5.65 3

333333333333333333333333333333333333333333

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

CO0 =0.8000E+02 CUNITS= micro-g/I

NTOX =1 CMC =0.2500E+02 CCC = CSTD

NSTD =1 CSTD =0.1500E+02

REGMZ = 1

REGSPC= 1 XREG = 250.00 WREG = 0.00 AREG = 0.00

XINT = 2000.00 XMAX = 2000.00
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X-Y-Z COORDINATE SYSTEM:
ORIGIN is located at the WATER SURFACE and at center of discharge
channel/outlet: ~ 0.00 m from the RIGHT bank/shore.
X-axis points downstream
Y-axis points to left as seen by an observer looking downstream
Z-axis points vertically upward (in CORMIX3, all values Z = 0.00)

NSTEP = 20 display intervals per module

BEGIN MOD301: DISCHARGE MODULE

Efflux conditions:

X Y Z S C BV BH TT

0.00 0.00 0.00 1.00.800E+02 0.65 1.00.00000E+00

END OF MOD301: DISCHARGE MODULE

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT

Control volume inflow:
X Y Z S C BV BH TT

0.00 0.00 0.00 1.00.800E+02 0.65 1.00.00000E+00

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness

BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory
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S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time

Control volume outflow: SIGMAE= 89.20
X Y Z S C BV BH TT

0.09 654 0.00 1.00.800E+02 0.54 1.85.38660E+01

Cumulative travel time = 3.8660 sec

END OF MOD302: ZONE OF FLOW ESTABLISHMENT

BEGIN CORSURF (MOD310): BUOYANT SURFACE JET - NEAR-FIELD REGION
Surface jet in deep crossflow with strong buoyancy effects.

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness

BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory

S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time

X Y Y4 S C BV BH TT
0.09 6.54 0.00 1.00.800E+02 0.54 1.85.38660E+01

756 30.92 0.00 3.10.260E+02 0.84 11.15 .44725E+02

** CMC HAS BEEN FOUND **

The pollutant concentration in the plume falls below CMC value of 0.250E+02
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in the current prediction interval.
This is the extent of the TOXIC DILUTION ZONE.
22.78 51.16 0.00 3.70.219E+02 0.71 20.12.10693E+03
41.14 68.05 0.00 3.90.203E+02 0.63 28.06.17747E+03
61.61 83.04 0.00 4.10.196E+02 0.7 35.37.25467E+03
83.16 96.43 0.00 4.20.192E+02 0.53 42.10.33561E+03
105.07 108.40 0.00 4.20.190E+02 0.50 48.25.41791E+03
127.84 119.62 0.00 4.30.188E+02 0.47 54.12 .50366E+03
150.98 130.04 0.00 4.30.187E+02 0.45 59.67 .59110E+03
174.02 139.67 0.00 4.30.186E+02 0.43 64.86 .67850E+03
197.66 148.90 0.00 4.30.185E+02 0.42 69.89.76851E+03
221.48 157.66 0.00 4.30.184E+02 0.40 74.71 .85953E+03
245.06 165.87 0.00 4.40.183E+02 0.39 79.28 .94995E+03
** REGULATORY MIXING ZONE BOUNDARY is within the Near-Field Region **
In this prediction interval the plume DOWNSTREAM distance meets or exceeds
the regulatory value = 250.00 m.
This is the extent of the REGULATORY MIXING ZONE.
269.15 173.86 0.00 4.40.182E+02 0.38 83.75.10426E+04
290.22 180.52 0.00 4.40.181E+02 0.37 87.51

Cumulative travel time = 1123.9457 sec

CORMIX prediction has been TERMINATED at last prediction interval.
Limiting distance due to TIDAL REVERSAL has been reached.

END OF CORSURF (MOD310): BUOYANT SURFACE JET - NEAR-FIELD REGION

CORMIX3: Buoyant Surface Discharges End of Prediction File

333333333333333333333333333333333333333333333333333333333333333333333333333
33333
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E. AIIOTEAEEMATA CORMIX - EPTOXTAZXIO ENEPI'EIAX

CORMIX SESSION REPORT:

):9,0.9,9,9.9.9.9,9,9,0.9,9,9,9.9.9,9,9.9.9,9,9,9.0.9,9,9,0.9.9,9,9,9.9,9,9,0.0.9,9,9,0,9.9,0,9,9.0,9,0.¢
1:9,0.9,9,9,0.9.9,9,9.9.9,9,9.9.9.9,9,9,0.9,9,9,0, ¢

CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 6.0GTS
HYDRO3:Version-6.0.0.0 October,2009

SITE NAME/LABEL:

DESIGN CASE: Power Plant-Low tide
FILE NAME: C:\Documents and Settings\katerina\Desktop\Power plant-
low tide.prd

Using subsystem CORMIX3: Buoyant Surface Discharges

Start of session: 09/01/2010--12:55:19

*hkkkkhkhkkhkkkhkhhkhkhkkhkhhkhkhkhkhkkhkhhkhkhkhhhkikhhkhhikhkhkhkhhhkikhkhkhkhhhhkhkkhhiikhhhhihhkhkhkhhiihkhkhiikx

**

SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = unbounded
Average depth HA =77m
Depth at discharge HD =7.7m
Ambient velocity UA =03m/s
Darcy-Weisbach friction factor F =0.0159
Calculated from Manning's n =0.02
Wind velocity UW =2m/s
Stratification Type STRCND =U
Surface temperature =15 degC
Bottom temperature =15degC

Calculated FRESH-WATER DENSITY values:
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Surface density RHOAS =999.1011 kg/m"3

Bottom density RHOAB =999.1011 kg/m”3
DISCHARGE PARAMETERS: Surface Discharge

Discharge located on = right bank/shoreline

Discharge configuration = flush discharge

Distance from bank to outlet DISTB =0m
Discharge angle SIGMA =90 deg
Depth near discharge outlet HDO =3.7m
Bottom slope at discharge SLOPE =30deg

Rectangular discharge:

Discharge cross-section area AO =22 m"2
Discharge channel width BO =10m
Discharge channel depth HO =22m
Discharge aspect ratio AR =0.22
Discharge flowrate Qo0 = 25.000000 m"3/s
Discharge velocity uo =1.14m/s

Discharge temperature (freshwater) =26 degC

Corresponding density RHOO0 =996.7843 kg/m"3
Density difference DRHO =2.3168 kg/m"3
Buoyant acceleration GPO  =0.0227 m/s"2
Discharge concentration Co =11 deg.C

Surface heat exchange coeff. KS =0m/s
Coefficient of decay KD =01/s

DISCHARGE/ENVIRONMENT LENGTH SCALES:
LQ =4.69m Lm =17.77m Lbb =21.06 m

LM =16.32m
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NON-DIMENSIONAL PARAMETERS:
Densimetric Froude number ~ FRO = 3.48 (based on LQ)
Channel densimetric Froude no. FRCH = 5.08 (based on HO)

Velocity ratio R =3.79

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:

Toxic discharge =no

Water quality standard specified = yes

Water quality standard CSTD =3deg.C

Regulatory mixing zone = yes

Regulatory mixing zone specification = distance
Regulatory mixing zone value =300 m (m"2 if area)

Region of interest =3000 m

**

**

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
Origin is located at water surface and at centerline of discharge channel:
0 m from the right bank/shore.

Number of display steps NSTEP = 20 per module.
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NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has no regulatory
implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge ¢ = 2.2626 deg.C

Dilution at edge of NFR s=49
NFR Location: X =888.81m
(centerline coordinates) y =288.22m
z=0m
NFR plume dimensions: half-width (bh) = 137.60 m

thickness (bv) =1.18 m

Cumulative travel time: 2415.7554 sec.

Buoyancy assessment:
The effluent density is less than the surrounding ambient water
density at the discharge level.
Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards

the surface.

PLUME BANK CONTACT SUMMARY:
Plume in unbounded section contacts nearest bank at 1311.01 m downstream.

kR Rk TOXIC DILUTION ZONE SUMMARY

No TDZ was specified for this simulation.

FFASASFAS A IFIAFFARFF REGULATORY MIXING ZONE SUMMARY

The plume conditions at the boundary of the specified RMZ are as follows:
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Pollutant concentration € =3.119104 deg.C

Corresponding dilution s=35
Plume location: X =298.46 m
(centerline coordinates) y =180.46 m
z=0m
Plume dimensions: half-width (bh) = 71.69 m

thickness (bv) = 1.58 m
Cumulative travel time < 2415.7554 sec. (RMZ is within NFR)
At this position, the plume is NOT IN CONTACT with any bank.
However, the specified water quality standard has not been met
within the RMZ. In particular:
The ambient water quality standard was encountered at the following

plume position:

Water quality standard =3 deg.C
Corresponding dilution s=3.7
Plume location: x=351.79m
(centerline coordinates) y=194.42m
z=0m
Plume dimensions: half-width (bh) = 78.87 m

thickness (bv) = 1.50 m

Regulatory Mixing Zone Analysis:
The RMZ specification occurs before the near-field mixing regime (NFR) has
been completed. The specification of the RMZ is highly restrictive.

FrFASAFIAS AR xHFxA*F FINAL DESIGN ADVICE AND COMMENTS

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
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CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviation).

As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.
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CORMIX3 PREDICTION FILE:

333333333333333333333333333333333333333333333333333333333333333333333333333

33333
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX3: Buoyant Surface Discharges
CORMIX Version 6.0GTS

HYDRO3 Version 6.0.0.0 October 2009

CASE DESCRIPTION

Site name/label:

Design case: ~ Power Plant-Low tide

FILE NAME: C:\...ettings\katerina\Desktop\Power plant-low tide.prd

Time stamp: Wed Sep 1 12:55:19 2010

ENVIRONMENT PARAMETERS (metric units)

Unbounded section

HA = 7.70 HD = 7.70
UA = 0.300 F = 0.016 USTAR =0.1338E-01
uw = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 999.1011

DISCHARGE PARAMETERS (metric units)
BANK = RIGHT DISTB= 0.00 Configuration: flush_discharge
SIGMA = 90.00 HDO = 3.70 SLOPE = 30.00 deg.

Rectangular channel geometry:

BO = 10.000 HO = 2200 A0 =0.2200E+02 AR

uo

1.136 Qo0

25.000  =0.2500E+02

0.220
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RHOO = 996.7843  DRHOO0 =0.2317E+01 GP0O =0.2274E-01
CO0 =0.1100E+02 CUNITS= deg.C

IPOLL=1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)
Q0 =0.2500E+02 MO =0.2841E+02 JO =0.5685E+00
Associated length scales (meters)

LQ = 4.69 LM = 16.32 Lm = 17.77 Lb = 21.06

NON-DIMENSIONAL PARAMETERS

FRO = 3.48 FRCH = 5.08 R = 379

FLOW CLASSIFICATION
333333333333333333333333333333333333333333
3 Flow class (CORMIX3) = SAl 3

3 Applicable layer depthHS = 7.70 3

333333333333333333333333333333333333333333

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS
CO =0.1100E+02 CUNITS= deg.C

NTOX =0

NSTD =1 CSTD =0.3000E+01

REGMZ = 1

REGSPC= 1 XREG = 300.00 WREG = 0.00 AREG = 0.00

XINT = 3000.00 XMAX = 3000.00

X-Y-Z COORDINATE SYSTEM:

ORIGIN is located at the WATER SURFACE and at center of discharge
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channel/outlet: ~ 0.00 m from the RIGHT bank/shore.
X-axis points downstream
Y-axis points to left as seen by an observer looking downstream
Z-axis points vertically upward (in CORMIX3, all values Z = 0.00)

NSTEP = 20 display intervals per module

BEGIN MOD301: DISCHARGE MODULE

Efflux conditions:
X Y Z S C BV BH TT

0.00 0.00 0.00 1.00.110E+02 2.20 5.00.00000E+00

END OF MOD301: DISCHARGE MODULE

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT

Control volume inflow:
X Y Z S C BV BH TT

0.00 0.00 0.00 1.00.110E+02 2.20 5.00.00000E+00

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness
BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory
S = hydrodynamic centerline dilution
C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time
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Control volume outflow: SIGMAE= 68.48
X Y Z S C BV BH TT
0.74 2698 0.00 1.00.110E+02 2.06 8.18.23750E+02

Cumulative travel time = 23.7499 sec

END OF MOD302: ZONE OF FLOW ESTABLISHMENT

BEGIN CORSURF (MOD310): BUOYANT SURFACE JET - NEAR-FIELD REGION

Surface jet in deep crossflow with shoreline-attachment.

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness
BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory
S = hydrodynamic centerline dilution
C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time

X Y Z S C BV BH TT
0.74 2698 0.00 1.00.110E+02 2.06 8.18.23750E+02
30.30 65.33 0.00 2.40.467E+01 3.14 21.66.10965E+03
68.92 9258 0.00 2.70.406E+01 2.56 32.22 .21504E+03
110.82 11455 0.00 2.90.376E+01 2.20 41.31.32663E+03
15428 133.26 0.00 3.10.355E+01 1.97 49.43 .44133E+03
198.66 149.71 0.00 3.20.339E+01 1.80 56.88 .55808E+03

243.63 164.45 0.00 3.40.326E+01 1.68 63.82.67641E+03
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287.46 177.39 0.00 3.50.315E+01 1.60 70.16.79191E+03

** REGULATORY MIXING ZONE BOUNDARY is within the Near-Field Region **

In this prediction interval the plume DOWNSTREAM distance meets or exceeds

the regulatory value = 300.00 m.

This is the extent of the REGULATORY MIXING ZONE.

333.16 189.70 0.00 3.60.304E+01 1.52 76.41.91267E+03

** WATER QUALITY STANDARD OR CCC HAS BEEN FOUND **

The pollutant concentration in the plume falls below water quality standard

or CCC value of 0.300E+01 in the current prediction interval.

This is the spatial extent of concentrations exceeding the water quality

standard or CCC value.

379.10

425.24

471.53

517.94

564.47

609.47

656.16

702.91

749.72

796.58

843.49

888.81

Cumulative travel time =

END OF CORSURF (MOD310): BUOYANT SURFACE JET - NEAR-FIELD REGION

201.06

211.62

221.47

230.71

239.40

247.32

255.09

262.44

269.43

276.07

282.39

288.22

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

3.7 0.294E+01 1.47

3.90.286E+01 1.42

4.00.278E+01 1.38

4.10.270E+01 1.34

4.20.263E+01 1.31

4.30.257E+01 1.29

4.40.251E+01 1.26

450.246E+01 1.24

4.6 0.240E+01 1.22

4.70.235E+01 1.21

4.8 0.231E+01 1.19

4.90.226E+01 1.18

2415.7554 sec

82.39 .10345E+04

88.16 .11572E+04

93.73 .12809E+04

99.13 .14053E+04

104.38

109.32

11431

119.19

123.97

128.65

133.24

137.60

.15305E+04

.16521E+04

.17786E+04

.19058E+04

.20336E+04

.21620E+04

.22908E+04

.24158E+04
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** End of NEAR-FIELD REGION (NFR) **

The initial plume WIDTH/THICKNESS VALUE in the next far-field module will be

CORRECTED by a factor 1.12 to conserve the mass flux in the far-field!

BEGIN MOD341: BUOYANT AMBIENT SPREADING

Profile definitions:
BV = top-hat thickness,measured vertically
BH = top-hat half-width, measured horizontally from bank/shoreline
S = hydrodynamic average (bulk) dilution
C = average (bulk) concentration (includes reaction effects, if any)

TT = Cumulative travel time

Plume Stage 1 (not bank attached):

X Y Z S C BV BH TT
888.81 288.22 0.00 4.90.226E+01 1.32 153.77 .24158E+04
909.92 288.22 0.00 4.90.223E+01 1.27 161.94 .24861E+04
931.03 288.22 0.00 5.00.220E+01 1.23 169.89 .25565E+04
0952.14 288.22 0.00 5.10.217E+01 1.19 177.63 .26269E+04
973.25 288.22 0.00 5.10.215E+01 1.15 185.18 .26972E+04
994.36 288.22 0.00 5.20.212E+01 1.12 192.55 .27676E+04
1015.47 288.22 0.00 5.20.210E+01 1.09 199.76 .28379E+04
1036.58 288.22 0.00 5.30.208E+01 1.07 206.82 .29083E+04
1057.69 288.22 0.00 5.40.206E+01 1.04 213.74 .29787E+04
1078.80 288.22 0.00 5.40.204E+01 1.02 220.53 .30490E+04

1099.91 288.22 0.00 5.50.202E+01 1.00 227.19 .31194E+04
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1121.02

1142.13

1163.24

1184.35

1205.46

1226.57

1247.68

1268.79

1289.90

1311.01

288.22

288.22

288.22

288.22

288.22

288.22

288.22

288.22

288.22

288.22

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Cumulative travel time =

5.5 0.200E+01

5.6 0.198E+01

5.6 0.196E+01

5.7 0.194E+01

5.7 0.193E+01

5.8 0.191E+01

5.8 0.190E+01

5.9 0.188E+01

5.9 0.186E+01

5.9 0.185E+01

0.98

0.96

0.95

0.93

0.92

0.91

0.89

0.88

0.87

0.86

3823.0696 sec

233.73 .31898E+04

240.17 .32601E+04

246.50 .33305E+04

252.73 .34009E+04

258.86 .34712E+04

264.91 .35416E+04

270.87 .36120E+04

276.75 .36823E+04

282.54 .37527E+04

288.27 .38231E+04

Plume is ATTACHED to RIGHT bank/shore.

Plume width is now determined from RIGHT bank/shore.

Plume Stage 2 (bank attached):

X

1311.01

1395.46

1479.91

1564.36

1648.80

1733.25

1817.70

1902.15

1986.60

2071.05

Y

0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

Z

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

S C

5.9 0.185E+01

6.1 0.181E+01

6.2 0.177E+01

6.3 0.174E+01

6.5 0.170E+01

6.6 0.166E+01

6.8 0.163E+01

6.9 0.159E+01

7.1 0.156E+01

7.2 0.152E+01

BV

0.86

0.85

0.84

0.83

0.82

0.82

0.81

0.81

0.81

0.80

BH

576.45

597.10

617.25

636.94

656.19

675.05

693.54

711.68

729.50

747.02

TT

.38231E+04

.41046E+04

43861E+04

46676E+04

49491E+04

.52306E+04

.55121E+04

.57936E+04

.60751E+04

.63566E+04
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2155.50

2239.95

2324.40

2408.85

2493.30

2577.75

2662.20

2746.65

2831.10

2915.55

3000.00

Cumulative travel time =

Simulation limit based on maximum specified distance = 3000.00 m.

This is the REGION OF INTEREST limitation.

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

-0.00 0.00

7.4 0.149E+01 0.80

7.50.146E+01 0.80

7.70.143E+01 0.81

7.90.139E+01 0.81

8.10.136E+01 0.81

8.30.133E+01 0.81

8.4 0.130E+01 0.82

8.6 0.127E+01 0.82

8.8 0.124E+01 0.82

9.00.122E+01 0.83

9.30.119E+01 0.83

9453.0479 sec

764.26

781.22

797.94

814.42

830.68

846.73

862.58

878.24

893.72

909.04

924.19

.66381E+04

.69196E+04

.712011E+04

.74826E+04

.T7641E+04

.80456E+04

.83271E+04

.86086E+04

.88900E+04

91715E+04

.94530E+04

END OF MOD341: BUOYANT AMBIENT SPREADING

CORMIX3: Buoyant Surface Discharges

End of Prediction File
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XT. AIIOTEAEEMATA CORMIX — EPTOXTAXIO ENEPI'EIAX

(ATA®OPETIKO IMAATOX ATQI'0Y)
CORMIX SESSION REPORT:

):9,9.9,9,9.9.9.9,9,0.9.9,9.9,0.9.9,9,0.0.9,:9,.9,0.9.9,9,9,0.9.9,.9,0,9.9,9,9,0.9.9,9,0,0,9.9,0,0,0.9.9,0.¢
1:9,0.9,9,9,9.9.9,9,9.9.9,9,9.9.9,9,9,9,0.9,9,0,0, ¢

CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 6.0GTS
HYDRO3:Version-6.0.0.0 October,2009

SITE NAME/LABEL.:

DESIGN CASE: Power Plant-Low tide
FILE NAME: C:\Documents and Settings\katerina\Desktop\Power plant-
low tide.prd

Using subsystem CORMIX3: Buoyant Surface Discharges

Start of session: 10/01/2010--15:11:06

*hkkkhkhhkkhkkkhkhkhkhkhkhkkhkhhkhkhkkhhkkhhhkhkhkkhhhkikhkkhhhikhkhkhkhhhkikhkhkhkhhhkhkhkkhhiikhhhhiikhkhkkhkhhiihkhkhiikx

**

SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = unbounded
Average depth HA =77m
Depth at discharge HD =77m
Ambient velocity UA =0.3m/s
Darcy-Weisbach friction factor F =0.0159
Calculated from Manning's n =0.02
Wind velocity UW =2m/s
Stratification Type STRCND =U
Surface temperature =15 degC
Bottom temperature =15degC

Calculated FRESH-WATER DENSITY values:
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Surface density RHOAS =999.1011 kg/m"3

Bottom density RHOAB =999.1011 kg/m”3
DISCHARGE PARAMETERS: Surface Discharge

Discharge located on = right bank/shoreline

Discharge configuration = flush discharge

Distance from bank to outlet DISTB =0m
Discharge angle SIGMA =90 deg
Depth near discharge outlet HDO =3.7m
Bottom slope at discharge SLOPE =30deg

Rectangular discharge:

Discharge cross-section area AO =19.800000 m"2

Discharge channel width BO =9m

Discharge channel depth HO =22m

Discharge aspect ratio AR =0.244444
Discharge flowrate Qo0 =25 m"3/s
Discharge velocity uo =1.26 m/s

Discharge temperature (freshwater) =26 degC

Corresponding density RHOO0 =996.7843 kg/m"3
Density difference DRHO =2.3168 kg/m"3
Buoyant acceleration GPO  =0.0227 m/s"2
Discharge concentration Co =11 deg.C

Surface heat exchange coeff. KS =0m/s

Coefficient of decay KD =01/s

DISCHARGE/ENVIRONMENT LENGTH SCALES:
LQ =445m Lm =18.73m Lbb =21.06 m

LM =17.66 m
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NON-DIMENSIONAL PARAMETERS:
Densimetric Froude number ~ FRO = 3.97 (based on LQ)
Channel densimetric Froude no. FRCH =5.65 (based on HO)

Velocity ratio R =421

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:

Toxic discharge =no
Water quality standard specified = yes
Water quality standard CSTD =3deg.C
Regulatory mixing zone = yes

Regulatory mixing zone specification = distance
Regulatory mixing zone value =300 m (m"2 if area)

Region of interest =1000 m

**

**

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
Origin is located at water surface and at centerline of discharge channel:
0 m from the right bank/shore.

Number of display steps NSTEP = 20 per module.

nnnnnnnn

144



NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has no regulatory
implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge ¢ =1.9661 deg.C

Dilution at edge of NFR s=5.6
NFR Location: x=938.03m
(centerline coordinates) y =294.58 m
z=0m
NFR plume dimensions: half-width (bh) = 141.35 m

thickness (bv) =1.32 m

Cumulative travel time: 2512.5281 sec.

Buoyancy assessment:
The effluent density is less than the surrounding ambient water
density at the discharge level.
Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards

the surface.

PLUME BANK CONTACT SUMMARY:
Plume in unbounded section does not contact bank in this simulation.

kR Rk TOXIC DILUTION ZONE SUMMARY

No TDZ was specified for this simulation.

FFASASFAS A IFIAFFARFF REGULATORY MIXING ZONE SUMMARY

The plume conditions at the boundary of the specified RMZ are as follows:
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Pollutant concentration € =2.783759 deg.C

Corresponding dilution s=4.0
Plume location: X =300.00 m
(centerline coordinates) y =183.48m
z=0m
Plume dimensions: half-width (bh) = 70.95 m

thickness (bv) = 1.77 m
Cumulative travel time < 2512.5281 sec. (RMZ is within NFR)
At this position, the plume is NOT IN CONTACT with any bank.
Furthermore, the specified water quality standard has indeed been met
within the RMZ. In particular:
The ambient water quality standard was encountered at the following

plume position:

Water quality standard =3 deg.C
Corresponding dilution s=3.7
Plume location: Xx=213.59m
(centerline coordinates) y=15751m
z=0m
Plume dimensions: half-width (bh) =58.32 m

thickness (bv) =1.98 m

Regulatory Mixing Zone Analysis:
The RMZ specification occurs before the near-field mixing regime (NFR) has
been completed. The specification of the RMZ is highly restrictive.

FrFASAFIFS A IAxHFxA*R FINAL DESIGN ADVICE AND COMMENTS

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
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CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviation).

As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.
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CORMIX3 PREDICTION FILE:

333333333333333333333333333333333333333333333333333333333333333333333333333
33333

CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX3: Buoyant Surface Discharges
CORMIX Version 6.0GTS

HYDRO3 Version 6.0.0.0 October 2009

CASE DESCRIPTION

Site name/label:

Design case: ~ Power Plant-Low tide

FILE NAME: C:\...d Settings\katerina\Desktop\Power plant-low tide.prd

Time stamp: Fri Oct 115:11:06 2010

ENVIRONMENT PARAMETERS (metric units)

Unbounded section

HA = 7.70 HD = 7.70
UA = 0.300 F = 0.016 USTAR =0.1338E-01
uw = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 999.1011

DISCHARGE PARAMETERS (metric units)

BANK = RIGHT DISTB=  0.00 Configuration: flush_discharge
SIGMA = 90.00 HDO = 3.70 SLOPE = 30.00 deg.
Rectangular channel geometry:

BO

9.000 HO

2.200 A0 =0.1980E+02 AR = 0.244

uo

1.263 Qo0

25.000  =0.2500E+02
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RHOO = 996.7843  DRHOO0 =0.2317E+01 GP0O =0.2274E-01
CO0 =0.1100E+02 CUNITS= deg.C

IPOLL=1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)
Q0 =0.2500E+02 MO0 =0.3157E+02 JO =0.5685E+00
Associated length scales (meters)

LQ = 445LM = 1766 Lm = 1873 Lb = 21.06

NON-DIMENSIONAL PARAMETERS

FRO = 397 FRCH = 565R = 421

FLOW CLASSIFICATION
333333333333333333333333333333333333333333
3 Flow class (CORMIX3) = SAl 3

3 Applicable layer depthHS = 7.70 3

333333333333333333333333333333333333333333

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

CO =0.1100E+02 CUNITS= deg.C
NTOX =0
NSTD =1 CSTD =0.3000E+01

REGMZ = 1

REGSPC= 1 XREG = 300.00 WREG = 0.00 AREG =

XINT = 1000.00 XMAX = 1000.00

X-Y-Z COORDINATE SYSTEM:

ORIGIN is located at the WATER SURFACE and at center of discharge

0.00
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channel/outlet: ~ 0.00 m from the RIGHT bank/shore.
X-axis points downstream
Y-axis points to left as seen by an observer looking downstream
Z-axis points vertically upward (in CORMIX3, all values Z = 0.00)

NSTEP = 20 display intervals per module

BEGIN MOD301: DISCHARGE MODULE

Efflux conditions:

X Y 4 S cC BV BH TT

0.00 0.00 0.00 1.00.110E+02 2.20 4.50.00000E+00

END OF MOD301: DISCHARGE MODULE

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT

Control volume inflow:
X Y Z S C BV BH TT

0.00 0.00 0.00 1.00.110E+02 2.20 4.50 .00000E+00

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness
BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory
S = hydrodynamic centerline dilution
C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time
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Control volume outflow: SIGMAE= 70.67
X Y Z S C BV BH TT
0.67 27.26 0.00 1.00.110E+02 2.09 7.48 .21597E+02

Cumulative travel time = 21.5974 sec

END OF MOD302: ZONE OF FLOW ESTABLISHMENT

BEGIN CORSURF (MOD310): BUOYANT SURFACE JET - NEAR-FIELD REGION
Surface jet in deep crossflow with shoreline-attachment.

Profile definitions:
BV = Gaussian 1/e (37%) vertical thickness

BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory

S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction efects, if any)

TT = Cumulative travel time

X Y Z S C BV BH TT
0.67 2726 0.00 1.00.110E+02 2.09 7.48.21597E+02
32.17 69.03 0.00 2.60.426E+01 3.39 21.56.10856E+03
72.68 97.26 0.00 3.00.365E+01 2.80 32.32.21587E+03
116.63 119.89 0.00 3.30.336E+01 2.42 41.61.33026E+03
162.21 139.08 0.00 3.50.317E+01 2.17 49.92 .44817E+03
208.72 155.87 0.00 3.60.301E+01 1.99 57.56 .56843E+03

** WATER QUALITY STANDARD OR CCC HAS BEEN FOUND **
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The pollutant concentration in the plume falls below water quality standard

This is the spatial extent of concentrations exceeding the water quality

** REGULATORY MIXING ZONE BOUNDARY is within the Near-Field Region **

In this prediction interval the plume DOWNSTREAM distance meets or exceeds

or CCC value of 0.300E+01 in the current prediction interval.

standard or CCC value.

255.85 170.86 0.00 3.80.289E+01 1.86 64.69 .69049E+03

the regulatory value = 300.00 m.

This is the extent of the REGULATORY MIXING ZONE.

Cumulative travel time =

END OF CORSURF (MOD310): BUOYANT SURFACE JET - NEAR-FIELD REGION

303.40

351.28

399.40

447.72

497.92

546.52

595.23

644.02

692.89

741.82

790.80

839.84

888.91

938.03

184.41 0.00

196.79 0.00

208.19 0.00

218.75 0.00

228.90 0.00

238.05 0.00

246.63 0.00

254.69 0.00

262.29 0.00

269.47 0.00

276.25 0.00

282.68 0.00

288.78 0.00

294.58 0.00

4.0 0.278E+01

4.1 0.268E+01

4.2 0.259E+01

4.4 0.251E+01

4.5 0.243E+01

4.7 0.237E+01

4.8 0.230E+01

4.9 0.224E+01

5.0 0.219E+01

5.1 0.214E+01

5.3 0.209E+01

5.4 0.205E+01

5.50.201E+01

5.6 0.197E+01

1.77

1.69

1.63

1.57

1.53

1.49

1.46

1.43

141

1.39

1.37

1.35

1.33

1.32

2512.5281 sec

71.42 .81405E+03

77.84 93893E+03

83.99 .10650E+04

89.92 .11921E+04

95.85 .13248E+04

101.41

106.81

112.07

117.21

122.23

127.15

131.97

136.71

141.35

.14538E+04

.15837E+04

17144E+04

.18458E+04

19779E+04

.21107E+04

22441E+04

.23780E+04

.25125E+04

152



** End of NEAR-FIELD REGION (NFR) **

The initial plume WIDTH/THICKNESS VALUE in the next far-field module will be

CORRECTED by a factor 1.12 to conserve the mass flux in the far-field!

BEGIN MOD341: BUOYANT AMBIENT SPREADING

Profile definitions:

BV = top-hat thickness,measured vertically

BH = top-hat half-width, measured horizontally from bank/shoreline

S = hydrodynamic average (bulk) dilution

C = average (bulk) concentration (includes reaction effects, if any)

TT = Cumulative travel time

Plume Stage 1 (not bank attached):

X

938.03

941.13

944.22

947.32

950.42

953.52

956.62

959.72

962.82

965.91

969.01

Y
294.58 0.00
294.58 0.00
294.58 0.00
294.58 0.00
294.58 0.00
294.58 0.00
294.58 0.00
294.58 0.00
294.58 0.00
294.58 0.00

294.58 0.00

Z

S C

5.6 0.197E+01

5.6 0.196E+01

5.6 0.196E+01

5.6 0.195E+01

5.6 0.195E+01

5.7 0.195E+01

5.7 0.194E+01

5.7 0.194E+01

5.7 0.193E+01

5.7 0.193E+01

5.7 0.193E+01

BV

147

1.47

1.46

1.45

1.44

1.43

1.42

1.42

141

1.40

1.39

BH

158.19

159.47

160.76

162.03

163.31

164.57

165.83

167.09

168.34

169.58

170.82

TT

.25125E+04

.25229E+04

.25332E+04

.25435E+04

.25538E+04

.25642E+04

.25745E+04

.25848E+04

.25952E+04

.26055E+04

.26158E+04
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972.11

975.21

978.31

981.41

984.51

987.61

990.70

993.80

996.90

1000.00 294.58 0.00 5.80.189E+01 1.33 182.95.27191E+04

Cumulative travel time =

294.58

294.58

294.58

294.58

294.58

294.58

294.58

294.58

294.58

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

5.70.192E+01 1.39

5.7 0.192E+01 1.38

5.7 0.191E+01 1.37

5.80.191E+01 1.37

5.80.191E+01 1.36

5.8 0.190E+01 1.35

5.8 0.190E+01 1.35

5.8 0.190E+01 1.34

5.8 0.189E+01 1.33

2719.1057 sec

172.06

173.29

17451

175.73

176.95

178.16

179.36

180.56

181.76

.26261E+04

.26365E+04

.26468E+04

.26571E+04

.26675E+04

.26778E+04

.26881E+04

.26984E+04

.27088E+04

Simulation limit based on maximum specified distance = 1000.00 m.

This is the REGION OF INTEREST limitation.

END OF MOD341: BUOYANT AMBIENT SPREADING

CORMIX3: Buoyant Surface Discharges

End of Prediction File

333333333333333333333333333333333333333333333333333333333333333333333333333

33333

154



