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EXTENDED ABSTRACT

Introduction: The discharge of urban and industrial wastewater into aquatic environments,
particularly in coastal areas, poses significant environmental challenges. This study aims to
investigate the pollution status caused by the effluent discharge from the Bandar Abbas
wastewater treatment plant into the "Goursouzan Creek" and to evaluate its impacts on the
adjacent marine environment. Focusing on pollutant dispersion simulation, this research secks
to provide scientific solutions for predicting contaminant movement and mitigating its
destructive effects on the coastal ecosystem.

Material and Methods: The MIKE 21 FM numerical model (developed by DHI) was
employed for hydrodynamic and transport simulation. The modeling process was executed in
three stages: first, a hydrodynamic model of the entire Persian Gulf was developed; then, water
level data from the calibrated regional model were extracted to set up a local hydrodynamic
model for the Bandar Abbas area. Finally, a water quality model was implemented based on
field sampling data and wastewater characteristics (such as turbidity and physical appearance)
to analyze the pollution dispersion patterns.

Results and Discussion: Field observations indicate high turbidity, foam formation, and
unpleasant odors at the discharge point in Goursouzan Creek. Numerical modeling results
confirmed that the hydrodynamic characteristics of the area, including depth and current
velocity/direction, play a key role in pollutant transport. Based on various scenarios (trial and
error), it was found that discharging wastewater near the shoreline or even at points just outside
the creek does not improve the environmental quality of the area due to the average current
patterns.

Conclusion: The findings of this study demonstrate that current wastewater discharge practices
near the Bandar Abbas coast do not meet environmental standards and fail to resolve the
region's pollution issues. Given the hydrodynamic limitations of Goursouzan Creek, it is
essential to consider alternative options, such as relocating the discharge points to deeper
offshore locations with more favorable current conditions, guided by numerical model outputs,
to ensure the sustainability of the marine ecosystem.

Keywords: Wastewater discharge, Goursouzan creek, Numerical modeling, MIKE 21,
Pollutant dispersion, Bandar Abbas.
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Table 1- Description of sampling stations and measurement parameters at each station

b yalyl 51 (o) ko g Joxo _ .
j B o Latitude Longitude ol pl o,
S 5031815590 195 ailee
Soop | 39 5l
IS5 Y PFaghe b 2 27.183409° 56.291474° st )
St Fa¥0e —plel
- Soop
ol S5 Y e che Yoo oy alas s 27.179592° 56.293065° St2 \
odlads (Ges =
DO s 1555 305 5 b 5 dole gl
TN BOD5 pH S5y i e e 27.175674° 56.295078° St.3 Y
P Fe YO —Hy> B
i TP
S Sy : :
o S5 Y ] Sehes - gli> Al 27.176860 56285329 St4 ¥
9 p3se s
o o i
i ; o sy gl Ty v Jolbo 5l e
’ sy e Al By S8 27.173583° 56.286726° st 5
yo Ao - Sl
S0y g bty yo Jolo 3l e _
IS Y ek 2’ ’ aeease  se2on0ax O 5
e e VO - g ontro

\F-f UL"““) f o)La..f: Y 0y90 ‘L}‘?"MP%‘C aollad

V-ay



o) Ken 5 (souad

Ly oud agy @ado ¥ cds L ETOPO sleosls
Jslaz (NGDC) G 5ol (SG53955 sbavosls (o 55 e
A0 kg VYoo ksl wlie 0 NCC b jyo
ool oSG 5l )l Jolgws (Jols oz (510 10 slaosls
ESRI 2006 J>lw ks s )lspn sbaosls o)l 5 ICZM
slojlgale polas (w)lbgeds ol (25 nlo ln
by oy saiai YAAA Jso> 5 Sl Landsat
Bl o yp 4S5 5 eSS

ESRI Jlpz> sleosls dcgoxe 50,5 Jolu bk
pobas 5l esliiwl b e g Conl osl Cawsa
el oals mily o3 ol Jslas g slolgale
355 e a5 g Bl )0 5052 YF ogdleay
L s NGDC cylues ) NGDC ETOPO2 (claosls
slrosls Juls lads laosls a5 ul 1y > auss
5o bools cpl ol slils casly bz ds 4 by
T Bos osly Juld 5wl e Yeof Lo
Wbl 2l (Jsb g oie BB laesl )0
Jolaz 5l Sledbl jibg zd a5 >lg o Ladé aools
loads oolaiwl 9g oy o objo

slagis plod 5l oonl Cuvsas slaosls 4 Joe aSs
Jolss 0,5 ooy 5o L YL 5o eul ol (i Ges
G g G (PlP 0 Fod abass
Siloe GospS 5 Gresdad (19 50 S, aleasd
aSlh slagledl sl oal ools Hlas VO USE o aS
YIXY x VoA ol yo obcelue glls pa;dlasl
3 &y WY U o )Bds ails )0 @opeyie
ol Gl YNIYY legame slp BocpnS ©f >ls
2k bl olads I8 Slasloe 0dgams
ol ool ool Hlas T USE jo a5 ek len SO

A5 sl 3 it 31 Araw
oogaze S iludtuns ool gunased
79> @l woleiel 5 285 Glie )3 oo (Slowlre
c3s i, sbadsle b aled ool JSS,50 55 Jow
3 dsmlona ey Hlie 55 g ool ialsil |, Slonlons
W23 oo Gl Bl (6 pSedar g ) Joe sl Slibee
oslasl cams o ial8l 1) cds aSls 0,5 5, ax S
ayon Bl ojlul S Gl b jiSesS L oass
Slallls oogame (ganaSl 0 ulply og aalss
ol oS Spear Joe sl g el sbml Sl
Golw e Sllos danlol jo 5 00l astice digy ojlasl
@ axgi b aS Conl S5 @ o3V el oas solaul ol 5
odgaze  pdylaxil 5 el gunasis bl
S Gl Sogenr o5 5 XA (Glhle sl g3
wibie ol jo 5Lio g0 SYL cds ] s aS sileass
59 0% a>U onl Gad oy el Ol a8 Gas 5 o
ol &S Shge opl 4 cwl 483 bl s s
O 9 00D Gy ye> cpl e SHop j0 (slesgass
s 4 axg b Slhle j53 05 j0 gunasil
sy Laas I8l o cwl sals 5, 3Loo e
OBl ax B aieS opl 4 U sl 009y (guindSiils oo
e b el ol > ol
19 5l Sy s FeseS (Ply 0 subaSed
3 i sladsle o L cal & ol jiggres

5 (e 9 ok Sy GospS (g )0 Gees (g

ol

oS >lgi 4o Cdo pas del ol g clly winlys

D9 o0
ESRI jl oolawl b« pols asdlas gl oomiw Gos 118
DHI MIKE I3l 6,5 ,54 b (yusso 9 Arc GIS 9.2

3 USKese i 515 sleesls Lo ,5 ags Zero

VEF Gl oF o)l VY 0,90 ccpng shuors pyle aclilad

y.qy



S A Soolay 438 oLl Cur (Seeludg ane Joe leslial

Still water depth [m]

Bl 15- 8
Bl Below -16
[ Undefined Value

Joe (81,59 gy Al —F ISl
Fig. 4 - Hydrographic model grid

Gode Joo gl

Syl addllae jo oud s S 4 Lol (255 sl
Lg ML?!A )‘ o= aS ol 03¢ (GI0g,> c.la.u )‘)3
Yo Lg).:fo)“.b" oK 6‘)—.’ u_"..\.ue ‘_gLa:(_g).:fo)"..\ﬂ
UL“" MLDA iloads MLM ‘GL»_‘B w?u O 0l L,;‘B)M
Cgz 5 ) V (6,505l s MIKE21 HD oo gl
Sl 00 'al.?cﬂ ()‘)4 ub...».u)\' ‘_g\)_)5‘1 J&u)o(ub)}
Dol 0, dlS oo b

63 g5 6ol ol

bsgi 00l (grntay )iz Tobe Olee )] el
@ pY el oad pll Slawe slas ySoslail 5 b o
o,z Vo] [y (5 S oslail oliws aS cl S8
Ub)} u.e‘.’> 9 CA.C-)....J (_ngoo‘\) alag; U'l‘ (5‘)4 13J 9 00y
oBiws slaosls ¥ (gl yuizred il oo uyiws o
P Slts a5 039 LS 50 ez 6 S esll

sl 238,518 (o) 2 990

($ e Joe ol sl a5 AL L5 i 5585 psblen
sl 9031 ol 55 Jao gl allS
oled bkl pl 5l Sy as cul ol eolizul 5,90
L oS Wl Jae 50,5 0,udlS (gl oolatwl 5,90 sl il b
siign 0ol ks 3350 Lulyd b Jas Ll Slyis
d>ye slp oY el Ao sl plubs alple
ol 3BTl 5o (gmay 0590 Sl el oo ol )0
Al 5 yas 6y 28l AL T co i ol s @Sl olal
ol @lp slosl Al ol jo asiis OYolee o Sl
Coled 50 g0l (o) p @Syt (5o 9 s b el )L
e (S 9...0.79 5 U"‘ 5 aS Sl 0oy ul.?u.;‘ )J§.A ).uo‘)l.;
Glauls S el b b o gl Jg canils gyt 53l
05......;\)...,.115 o ).uol)l; 9o U"‘ u.sl).'l.u Sl 009.3.; \)L:)

Dilos,S i 8l S g 00gs puaie Jo

VECF i) o o )lod T¥ 0,90 g sbaoms pole anlilad

V-af



o) Ken 5 (souad

&l o Joo g oud (5 63l Gyl 32 Cas o 9 G093 W31 Y i Gl 6yl] (Siused slaas i adS Y Jgus
Y9 ol

Table 2- Summary of statistical correlation indices between measured and modeled tidal level results and current velocities for
stations 1 and 2

Station Parameter Number of Evaluated Data CcC RMSE (m)
1 Current Speed 22694 0.754 858
2 Water Level 12912 0.939 0.1581
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Fig. 5 - Depth of local model range on the coast of Bandar Abbas
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Fig. 7 - 3D view of the seabed topography off the coast of Bandar Abbas

%2 624 %025 5020 w27 5629 %029 500 %1 s 33 e 5035 03
oot

Obwn Juad ;0 0w pdy duxo alizio (2195 50 Ol adss (6,105 51 -A &

Fig. 8 - Impact of effluent discharge on different areas of the receiving environment in the winter
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Fig. 9 - Impact of effluent discharge on different areas of the receiving environment in the spring
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Fig. 10 - Impact of effluent discharge on different areas of the receiving environment in the summer
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Fig. 11 - Impact of effluent discharge on different areas of the receiving environment in autumn
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Fig. 13 - Calculated minimum water depth of the study case
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Fig. 14- Average speed of tidal currents in the study area
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Fig. 15 - Predominant direction of tidal currents in the study area

\F-f UL"“’“‘) f o)l.o..f: Y 090 s‘)ay‘;a.‘;upy.: aollad
REC



St Slaoba al5s o)) Cua (Seslusg nea Jas jleslinul

OB alss gl g5 ddlaie pl 45 20 0 ylis
.Amosadud‘)s)hY“‘ dﬂla}'lgg)&éléd...l:u"
o a- Jdg ks .Sl ol Cowddy mls 4 4z L
G dg) s L oMol alss Oyge jo LA, 00 dilaie
g E OFYNIY-F Clae ;0 o Yoo Job
L plp cdale e cpyiin b sble ;o NYVASYYY P
F8 i y0 a5 jsblen cenl pid j0 0 S (oo o/ - AA
O9eolSdg gy iwgny E985ds (ALl flage A aliS
chale Ol egas s st 13 Wil goa- i8IS clale
Geb Sbioe am SIS sl 2 p S oo o M0 - AD
Jizl je53e cbale 0 5L 50 L OECD  pasls
ol a8 0oy ply lame (05 Si8gygie 5 Sl g
).b &d}f}: uJL‘> olfa.;.{b as w‘ ‘5\.840 &)“’J" alsis
el oais ooly las g IS o adss e oLl

™~

Wyrge @oy Gilwand @I 0 & pl 4 g L
53 9 Sogll olidl pls 1o o 3950 b0 slaojle
Wiogs o ol adale g Sogdl b 35 a3 iuljEl azs
Jsb b plpogd aid )3 ,las o syl as glalols Jslas gy
4 B s el jen alas g8 Al (Sigse
U5 4 s bume w3l i s ales Sl alold
6 e ]y 55 (Sogll 055 3,15 (5525 (VbosS

ol dwles sy, 5> UL >
2 Gee g Dby 6580 5 siladse Sloyd 4 4z L
Jolo 5l sy Yoo alold b oogasms Jolo >y
i dibaie a8l o G 4 lake o laisTay
L olal dais > ol o s ol ool s i
P 0l e b FEree (23 )0 olay alss Uyl
lrools (gl adss ul g3le o uls cruioran o)ls |l )3
Jliol ()2 9 aoe odighass OO 39250 iy
3k 5 LOECD (asls (wlul p adlaie (09 Sd9 5

S Vooe &gl s 1 ol 40l o 10 8- Jodg S (paSiloo —1F JSC

Figure 16 - Average chlorophyll-a in the effluent discharge mode with a 2000 meter pipeline
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2 Depth

3 Temperature

4 Transparency

3 Chlorophyll-a
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"NO3

8 NH4

? Total Coliform

10 Fecal Coliform

11 Biological Oxygen Demand (BOD)
12 Dissolved Oxygen
13 P04
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