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V ABSTRACT V

As a result of increased environmental awareness and interest in the effective protection
of the environment from pollution, the restrictions have increased on the disposal of
wastewater, and the need to the treatment plants has arisen to treat the wastewater prior to
disposal in water bodies, whether water from either large or small communities. As a result of
the importance of these facilities and cost of material massive construction, operation and
maintenance. In order to facilitate the design process and calculate the initial cost it was issued
some software that helps engineer in the design of the various parts of the station, and in order
to choose the equipments and comparison between several alternatives in objective ways to
choose the most appropriate. Some of these programs are dynamics. It has the ability to
simulate the work of the treatment plant along the time and predict its efficiency and
performance. STOAT is a software that aims to model and simulate wastewater and industrial
wastewater treatment plant, and it is one of the newest technology that uses the latest
developments in process modelling, simulation and a wide range of tools that simplifies the
model building and simulation and give the results in graphics and tables, allowing us to
examine the complex interactions between the various units within the station by interactive
and dynamic methods and this is important for the effective design, operation and management
of wastewater treatment plants. Hence, we take the coastal area as a case study where there are
number of modern wastewater treatment plants of small agglomeration and is being work, as
Kherbet al-Maaze wastewater treatment plant in Tartous. Using STOAT, the study shows a
good efficiency and performance of Kherbet al-Maaze WWTP using (ASM1,ASAL1) models,
and we could build several scenarios like arrival of high pollution load to the station in order to
evaluate and predict its performance.

Keywords: Wastewater Treatment Plant (\WWTP), Modelling, Simulation, ASM1, ASALL.
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Run ASALTAstag Start [17/07/201300.00 End [19/07/201300.00

Stage

00 (mg/l)

lean

17

Kinimum

Maximum

IR

6.1
72
73
0.0
0.0
0.0
0.0
37
77
]
78

o Basgill I Alasal) e Teds i) ore e Aseil) Gagn (B daiall sV S5 A5 Jaadls
Aysgill Ayl syl
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P Aaggil) pass (B Jadal) GaaS YL asadl) A8k it BN gLl 41

el calindl (& Ll sl e Tysedll lagn (& Jaial) eSSV oSl Alppla ity o s
Saill 4yl aass of Jla ) (calculated automatically)daidl cpanS VL oSaill 4yl (6 o la
sallaall ddled il (oS (5535 (specified by user DO=2mg/l) DO-

100
80}
601
Flow {m¥h)
Total S5 (mg/)
40} p A A e e o et 2o R e, Total BOD (mg/)
¥ e v Ammania (mg/)
Y S Nitrate (mgl)
20 | .
s -
i ~
L e

Elapsed time (hours
k) A 3 malipd) oo Wle Jgaal) & ) i) gy Jalada —(6) ad; Ji)
((specified by user DO=2mg/l) Jaiall cpaus ¥l aSaill 48yl yuis) SN gLl 389 ASAL1-SSED1

aSal) 43y g (ASALL-SSED1 )z ilai slaie) Jla 8 galind) ¢ gale Jguanl) a3 il gilill) (adla (8) Jgaal)
(calculated automatically)Jaiall cuaus sl

Flows (meih) T'E::E'I -"|5}5 T”E:QE:,I?D A';:"HZ';"J,E'H Mitrate (mgJT)
Mean 42 08 6.75 1.71 6.9 46.55
Iinimum 0.00 0.00 0.00 0.00 0.00
I aimum 8321 B.74 4.64 3847 54.67
Standard deviation 10.40 1.21 0.65 12.24 13.99
Total mass (ka) 14271 3.500 13.947 Ba.580
Peak load (g/s) 0.190 0.053 0.440 1.281

CpaaS ¥l aSatl) 485k (ASALL-SSEDL)z il alie) Jla b galil (e gle Jguandl a3 A @il padla (3) Jaad)
( DO=2mg/l)Jaiall

Flawe (mefhy T'E::;”S}S T”E:_:QE:,I?D ’c""c"'l_:;':;:;'ﬁ Mitrate (magdT}
Mean 2123 5.7T2 1.81 2.90 S0.55
Kinimum 0.0 0.00 000 0.00 000
Mazimum 23.21 8.63 4. .55 .41 o4.63
Standard dewiation &.49 1.1 050 3. 095 11.61
Total mass (kg) 13.813 3.335 5.849 104 3328
Peak load (gis) 0152 0052 0.440 1.282

oSl Aallaall A3l Al o 5 Y Aasedll (mes (b daiall SV oSail) Al us )
paas Alla 4l Bl of (S Cua @il palad) bl lahad) (<6 e daid g, Laadl o oS
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Ay e oalae) 3l dad ) 3l Jear o oSe Ll Glass (& 2MO/ls Jaidl eSSV S5
(6 Jsal) Al Labadl e @lld daadle oSa) 6hOUrs Slai ¥ ) Jualdy

A8k st dieg 4 ool dusgill Jabe dmy Al Gags B Jaded cpaessY) giged 5-1
:(DO=2mg/1) 45l s A Jadall Cpaus ¥l aSasl)

Qs g B Jadall cpanss¥) 588 —(7) A Jedd)
platl) 4By sk yaasd disg 4 (5 sl Lisgall Jalpa day
(DO=2mg/l)dusill sags A Jaial) SN L

2 Start | 17/07/2013 00:00 End | 19407420

Stage DO {mgil)

0.1
0.6
1.2
1.6
-0.1
0.0
0.0
0.0
1.5
7.3
7.8
79

gl Gags B Jaiall cpansSs¥) 55 (9) dgaad
(DO=2mMg/l)ausg il (ass (B Jaial) Cpansg¥l aSail) Al ke yaat Nieg 4 (5 slow Aysgall Jalia day

Mean

WMinimum

Maximum

R R L R NN S R S R )

Gaseill Aabl) Ayl e Ters ol se pe Ausedl Glagn (8 daidl) a1 385 il Laadly
gsell ) Alspall ) Yseas
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sassy paldll Generic zisals sl Gasas palall ASM1 (sdy dadial) slaal) cililes ¢y 2
ralil 3 Blslaa (1) a5 AN il

alasiul e adingy Aadiall sleall cililee dndei 3 Ylewind JSY) 2 35all 8 ASMI zisaill o Loy
Jpanll & Al adl) o A5l DA e dg 2l Aasall 7 35al) 138 daela (520 55id COD sl il
AEOU) 3lSlaal) s el 4elatind AplSals closial) willy malinl) (o ledle

At - 10 oo £ 5 G = =
100;
80| |
n
801 I
==== Flow {m*h)
P T L Total S (mgh)
R mam s wessenes Total COD (mgll)
H ' NOWR LGN LN /S I S S O S (U T O O TR S Ancri (oD
‘,0;" '\‘\ .................. R b Lo v TR E SR e - Ao ‘:m;"]:'
" F L St e T
| - :
CV?‘ — D e e At e B B B o
0 10 20 30 40 50 60 70 80

Elapsed time (hours)

ASM1- GENERIC -z iaill Alla 3 galipll (s gule Juanl) o il guiliil) gy bia —(8) ) Sl

(ASM1-GENERIC)g iai slie) Jla b gabinl (e Wl Jguanl) o3 ) guiliil) (adle (10) Jgaadl

.| TotalSS |Biodegradab| Total COD Ammonia ) .
Flow (mh} (maf) e COD (maf) (maf) Mitrate (mgJl}
KMean 41.22 2.38 a.00 1820 7.80 40.38
Kinimum 0.00 0.00 n.oo0 0.00 0.00 n.oo0
Maximum 83.21 303 51 2586 44 42 4520
Standard deviation 6.93 0.37 155 2,76 14.88 16.19
Total mazs (ki) 7274 2442 58.660 23478 123,519
Peak load (g/z) 0.062 0.200 0.457 0.509 1.1
sl b Ll o A L ad (4) Jsaad)
31y sasd CoD
(m*/h)gaxll | (mg/hHTSS | (mg/l)BODs | (mg/l)NH,4 | (mg/l)NO3 (ma/l)
42 13 6 34 37 13.9

FaMa i Lo il il e gealindl (e lgule Jpnmnll 5 ) il ad o ) il Jaads
gl Aanall - 3baill o3
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Fan A0 MDA Soge ST/ HTIODN0 G A U
100;
8ot !
£~
Bk
60: ¢ .. = A
o e - Fiow (m*/n)
| = A > - Total SS (mg!)
40t} oreat 00RO P 27 TR Ko R P et i MM i s roapmest 30 SR~ xceer Total COD (mgl)
e Mg P L e o IR FE < fmiacasn Ammenia (mgi)
T e L ST S T TR (LT - Nitrate (mg#)
20%: N
' .
= o T
Ql’ et 24 < -+ =3
0 10 20 30 40 50

Elapsed time {hours)

diypa galibly ASM1- GENERIC -z il dla A malip) (1 Yle Jguaal) a3 ) giliil) gy Jabia —(9) ad) Joil)
M\M&mww\&\ ‘a.\lég.cu.m

Flow (mh) TE::EIIHS}S E"Ul'j:géﬂ[fﬂb TUE:;ED ‘ ":“("r:;:;'ﬂ Nitrate (mgil)
Mean B1.51 .30 14.07 26.85 19.27 30.92
Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 83.21 7.45 50.30 5258 72.82 47.41
Standard deviation 11.89 1.20 7.55 .15 25.05 18.69
Total mass (kg) 25.698 57.351 109.484 78.584 126.071
Peak load (g/s) 0.172 1.163 1215 1.683 1.096

diya Jalibly (ASM1-GENERIC)z i alais) Jla (b galisll ¢ lgule Jguandl a3 Al giliil) padle (11) Jgasd)
ial) jpard ghan o Abaal) ) pald o lia
s Jil dgihic ad a5 (SS=6Mg/l 5 COD=25 mg/l) clsiahlll ad (11) Jsaadl e Laadls
Al V) Caghll eda i 8 Ahad) s o1 Alled e Jy L dieliall

tquial) juan! aiaaa (e daaadl ) a0 Sla ipa 353y palil . 1-2
) 4 Aalall Ao lall sladdl Cipen fias g yrall Al (e (ol ciall yuael pioas Ssmy (ngiiin
i DA e Aand) o3 el sl (ASML) Gl zisadl alasinl 20l gy ¢ dugyiall Al
{[8] eyl (e e liall 038 iy aasiid Cum Lo Joanios 3 el

gl slaicly CODA Alal) ol Ageall Laaall L) 4fle Gl Algas Jgay die .2-2
:[9](as: 28) slaadl jas (g glows BLSLaall (3 JLid) aa (ASM1-Generic)
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Nl St VOMOTLINON T NENVR) IDON 2 7!4‘ e WY MO
100
|
80|
l
601
— Flow (m%h)
— Total SS (mgf)
40 . - —  Total COD (mg/l)
e Ammonia (mg)
20 \ Nitrate (mg/l)
0= ——— -
0 100 200 300 400 S00 600 700

Elapsed time (hours)

Ugas Jsagg ASM1- GENERIC - ibail) Alla 3 galipd) cha Wule Jguaal) o3 ) quilisll griagy Jakaia —(10) o8y JSiil
Lasdl) ) Alle el

il Algan Jguags (ASM1-GENERIC)g iai slaie] Jla 8 gealipll (3o gule Jgaanl) o3 Al geilill) (adla (12) Jgand)

Aaadll uJ\ 3\,\31.9
Total 55 Total COD Ammonia .
Flowe (mih} (mgh) (mg) (mg) Mitrate (mgJl}

Mean 44 27 4.958 47.19 1.56 15.67

Minimum .00 0.00 0.00 0.00 0.00
IMaximum 83.21 503 23.19 2598 17.58

Standard deviation 11.15 1.35 563 4.2 331

Total mass (kg) 150280 1413121 44 457 455 2803

Peak load (g's) 0181 1.225 0.343 0.403

S cidanal elal 8 28 JIA dgag L) e Le dasal (e sl Gaxl) 3 CODJ dyllall all Laadls
D) Gl & lahlll Al Al sda Caps Aaaall sda elaf 3 i A ligle Jsaa
PAallaall dullad ()5S (S (5 (8l il Ay ogil] Al Al je ALl Liad 13)

Lpgall ilase agagg dbaall ) Adle &gl Algan Jguag Jla B galisall (o Lgale Jgmanl) o A @ilill) (aila (13) Jgaad

e silly
Total 55 Total COD Ammonia .
Flows {m=/h} (Mg (mgiT) gy Mitrate {mgJ/1}

Mean 4259 1.71 12.30 18.31 3.04

Minimum 0.00 0.00 0.00 0.00 0.00

M a=imum 8274 285 23.33 27.54 5.63

Standard dewiation 2568 0.83 5.69 2.84 2.80
Total mass (kg) 4. 500 20281 45.735 6.656
Peak load (g/s) 0.055 0.454 0.633 0.140
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)J\.ﬂ\ (o s)éa._:

bl dikaial) 8 el ZulSull Cileanil) b sl Cijeall ol Aallas cillans 3lSkaag dades

3o CODJI e cacaias) ) ciallaall ddlad (o Chivn Capuils dyseill 4 dlsje dilia) of Jaadls
Al s3a Jie da b aclus ) Jolal) aal s 12mg/l ) 47mg/l
slaal) z3sals (Sequence Batch Reactor) SBR gisai aladia) ¢m 45,413

S RAN|

3 cdalled) dgleal Al aal ddiag SBR alaiy dadiall sleally dadbea) alas g 4)ally L 13)
o ppnal) L) Cilaanil) 3 Lageads dalled) Llee 3 Allailly Lola@) ylall 2a] SBR Hlai ey

800
200|
600|
s00|
400|
300|
200|
mui

’ ‘. | e
[ e L —ed el 0 e A e

0

allii alasiuly ASM1- GENERIC -gilaill lla b galind) o lgale Jguanll o3 ) quilisl) griagy Jaaia —(11) a8, Jiil

10

20

¥y

L
—Tw

il

30

Elapsoed time (hours)

SBR

\
-

40

B VS

80

Flow (m'/h)
Total 88 (mgn)
Total BOD (mgh)
Ammaonia {mgh)
Nitrate (mgh)

SBR PLEJ aus:»...\ Ja ‘_,3 le Jsanl) Al gﬂ\ C.ul.’ul\ uadla (14) Jeaadl
Flow (mh) T'E::; ﬂS}S T”E:;SD T”E:;I?D A?n:;:;'a Mitrate (mgd}

Mean 40,52 1877 0.37 0.37 3.50 4.20

Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 250.00 743.58 13.23 13.23 35.30 38.21
Standard dewviation 93.36 107.04 1.91 1.91 9.41 1128

Total mass (ka) 229 958 4.524 4.524 47.730 53746

Peak Ioad (g/s) 51638 0.818 0.818 2531 2854

dipa (alydly (ASM1-GENERIC)z il aliie) Jla & malial) (e gole Jgand) a3 Al miliil) gadda (11) Jgaad)
M\M&uﬂww\u}\ ?J@gel.'\m

Lnial) slaal) alil aladiin) Ja A Wole Jomaal) a3 ) glisl) padla (10) Jgaad

Flow (m#/h) TE::E'I ﬂg}s E"”f:g?g“ T”Ef;gfl?n' A'EE;E'E Nitrate (mg/l)
Mean 4122 238 8.00 19.20 7.80 40.38
Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Masximum 83.21 3.03 9.11 25.86 44.42 49.20
Standard deviation 6.93 0.37 155 576 14.88 16.19
Total mass (ka) 7.274 24 421 58,650 23.476 123.518
Peak load (g/s) 0.062 0.200 0.497 0.509 1.131

wil) o Al Tas Alpe agan L) Al Glall sally Lised) G, BOD dad (mlisil Ladl

liah s 8 Aagiall sheal) JUai b Tos Alpie Wl e e i) idadiall sleal) i i lggle Ulas )
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Lo sl adll o Gy (oY) HLEAY oy s2e oo Al Amgie Hlelay Jadh ol @Y Joadl 1aa oSy
Aslledll ddee 5 dagall Jiladl aaf 8 SBR ol off i

cilasilly claliinay)
ralaliiiuy)

:ASALL ddaiidl sleally alad) J5¥) z3saill Auaillye

e du b il 4l ae malipll (e lle Jomal) & Al Gl o n aall @l Jaadie
el ye g el 038 ahy 5ill Zaa D HLaall uluh el z3saill 13 aladin) 44l<y)

S L 40mg/l e (miad) 8 Lasd) 585 of daade (Sa ¢ slSlaal) milii saalie DA (e @
Tmg/l I SS 5 L 2mg/l ) BOD S5 (miadl 85 cdajil) flee Jsmn iy L 3Mg/|

3 o e Ju Lo et i) Ly el dlasiadl sleall Gasn (8 Gasgil dale ae 335 o @
- geals JSG Aalladl) Allad 8 55 Y plug flow g5 ) JalS 230 (e B8 50

Aalled) Aled 8 55 o (DO=2MQ/) dyseil) prass 8 daiall CpansS YL aSaill dipl et ) @
b 4 5a (DO= aSatll Al yaad paey DO = oSail) Ayl voad) ollall G dnsl) Bl ¢ eaaly ISy
BISlaal (o) £ (3o Aol 32 ey Al Aelu 25 2ny IV (e calie) GRS Alaye 3 ALy ISV
il Alaye 3anl) alud Al Al 4 Wl oJadill pumy 8 oUsSS Galayl) il 8 sl o e 1
Aol Al ye lgs 3 Lo (o 31Saall () 2 (e Aol 35 5550 2y Lo 52alg 50 alac )

ASM1 J 73 aill Aol

z3salll 138 adie) 3y el adll we i) (e lede Joanll & S 2l o anl) Colal jels <
.COD luld e cilasbaal) g cam 463 slSlaall clulya ¢)ya) B

sar Al malipdl ekl 28 Cuial) jeac delia o Aailill eliall Cipall slie Jsnas Jla 3 %
Alad e il o dy Lo ddeliall o3 Jid djahic o a5 (SS=6mg/l s COD=25 mg/l) el
Al Y Caglall sda 8 s daadll o2 6l

COD iad o <y (COD=489 mg/l) adlall Caghill Ugen Jums Jla 8 318kl Cleha) o)
COD af cilas leusdi Sy Casmsilly 563l 4B Al s Siilly 50 Mg/l ) Jusin lad) 38
Loyys il 138 Jla 8 ddasd) oda elal ladl 3 aeluy lal ey 12mg/l ) dusi oladl sas) b
cbbAll Jaadl Ma3Y (g)a] Jola pa 43)lie AplS4)

sleall 2y dallaall A mid 4l 0 SBR saag dadidl sleall cldee Jlaiialy <&l o
daleal) ddiall Mgalls igeY) K, BOD dad (alids) Laa gl Siad (il olal) 41)3) dllad ) ALYl daslal)
le St gindiiy Al 3Slaally dadell Golead LD dmgiall 35 e L dan Agde agaa )
Aubal) Lyl ad il Lo ol lagli) 5 o)A dadlas cillass
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