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Uaiial) slasd) z3led) Lpuled) Lisall —(1) Jgaadl

Table 1

Overview of activated sludge models included in this review. Den. PAO, denitrifying PAQ activity included in the model; DR, death regeneration concept; EA, electron acceptor depending; ER

endogenous respiration concept; Cst, not electron acceptor depending

Model Nitrification Denitrification Heterotrophic/ ~ Hydrolysis Bio-P Den.  Lysisof  Fermentation Chemicel P Reactions  State Reference
autotrophic decay PAOs  PAOPHA removal variables

ASML X X DR, Cst EA 8 13 Henze et al. (1987)
ASMI X X ER, EA Cst 12 13 Gujer et al. (1599)
ASMZ X X DR, Cst EA X Cst. X X 19 19 Henze et al. (1993)
ASMZ X X DR, Cst EA X X Cst. X X 21 19 Henze et al. (1999)
B&D X X DR, Cst EA X X EA X X 19 Barker and Dold (1997)
P X X DR, Cst EA X X EA X 2 I7 Erdjanovic et al. (2000)
ASM3bio P X X ER, EA Cst X X EA a I7 Rieger et al. (2001)
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JE) al)laad

:(ZNS04) lijll i8S dalp gy pfiasl) Gfshad
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200 e AN Glual) 0 100 Ml JS Q) 0.6 M ZNnS0,4 Jstase (e 1 Ml capas

6 M NaOH 4Ll 10.5£0.3 1) Lyjis Ph Juaes 235 beakers
(200 rpm L) ddle depw e IMIN 320l daline dyne dalugy cilisall 23 23y -
-1 hsadd cup @l g (30rpm) dsday e ypu 2ie 5 MIN 3245

ers ASEOL ale Aalg 5 Ml Jlaia (30 Ml L) LSlall JSI e5all e conasy

Jaidl COD cilibia el ilidl JISH gjall asdinns -

dasall Jade (e Al el ) ddlayly COD 5 BOD  dallas il ) Jsaadl s

NEYSSY
2011/9/26 gy oawal) Cigpall sbia dise Jllai—(8) (Jgaad)
aa )
Aalleall 2y dalladl Ja Sl
7.5 7.5 PH
27.4 27.6 T
511 595 TDS(mg/L)
13.9 230 COD(mg/L)
6 115 BOD(mg/L)
3.4 38.5 NH4(mg/L)
37 16 NO;(mg/L)
13 85 SS(mg/L)

:BOD ¢lial mass
Soluble BOD=0.6*115=69 mg/I
Particulate BOD=115-69=46 mg/I

: COD c«baj aan
tol s Tlas sa0aall Lmgiall 335 Qs 6 )pa) 2y

Ss=11.73 mg/l = 5.1% of CODtot
S,=18.124 mg/l = 7.88% of CODtot
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Xs= 184.46 mg/l = 80.2% of CODtot
X,= 15.732 mg/l = 6.84 % of CODtot

[68] s LIS Alial) slgal) Pl ) dpeailly

Volatile solids = 75% of TSS = 0.75*85=63.75 mg/I
non-volatile solids = 85-63.75=21.25 mg/I

ole dallae cilbne dadeil STOAT gl s 5laally dadaill Llee 8 adiisall gealiyl

IS (@dlsl) () o sagasall ol Laglis) ahall) Copeall slue dalles daaad dpmdly 73l oy .1
AUl Al all 4358 langll s Ll lianne Hine ilalade Jlasins ef @lldy cagpms
Bl by elya) Jagasi 2

o Aoy Ao sama galinall 4€a (ogind Cun 38l 3l ALeLil) A€l Jsaal) Alseas 3

al LY dalledls 5 Bl elgas aall Capall sl dallae g5l e 58 S Aualal) 3Ll
& ) ddasiall sleal) 2 3ai Ao sama llia JUall Jasns lad LA Aallaall g 4yl dadleadls
<)y (Water Pollution Research Laboratories) sbwll ¢ushi ciladl gilaa Jd (1 lgruag
syl ASALS, ASAL3, ASAL2, ASALL: & ziaill sda s WRCs Bay oyt conial
JAWQ 73 de gana |

Aglladls 3l Sl gl Joadil) 30 S oty difie anelial yyshai 4

Mas) g Aasd) e Aplall dadlaall cilygine ayiis W 4wt )l 1Y) cyiise Glua 5
Lyl Jaadl

Sliia) apeai 38 HLaaY Adhide il 3Klas 6

el o Jlsa¥) 3y LY el Jd Glayidall Jaladal ool ) il 7

Aoa A3y zila g Sua (ASMI,ASALL) 5)sShall ddaaall cpadgad aladin) S
Y dadid) sleally Jexs Al dadleall illans Gadaly o paite cpadsalll (pia (Sly el
ol Jalal) Calall 8083 5 LS (i) s il pom s Al gia - Bl alaiasd gy (5000
A8l AU 3lSkaal) ciludya b deladindy Juad] sldicY dygial) aills miliall 4l ati g
- Adliae Gl gyl ol )
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Uass dadall SSED zi3sas alaiind i Ayseill (asa dadal ASALL z3aill plasind Jla
:[H8JA Tt} L) Saie ) Ly sl

il -

Byhall da

.PH -

(s daie) 432l BOD

.(volatile , non- volatile) Ll 00 dlall 3l
i sV

e ays caiill (mss dadal GENENIC zisad aladiud 2y ASML  alasind Jla 3 Ll
:[68]Aul) dussi ) il

Laall -

Byhall da )

. PH -

((Jea s s (dald Jaie (Jaie) 4iliali COD
.(volatile , non- volatile) \hal 40 dball ofsall

LosdY) -
) Alal) s Aalud) cldinal) (389 duugyiall Ansall pigai ely .2-1-4
:(ASAL1,SSED1)

: BOD &LI\T)LM‘_,’J.G ;Luy&d\ MJ; :\_I_Jsl @..A\ k_y..al\ al.aw..o :\Aﬂ:ux:\.)aucd}u ;L\-\ k_i\)ja;

P e ddaadl ‘_AEA};}A\ dalleal) cililaal we.l} Gae (PR e ddasdl) CJ}A.I -1
1 b WS malinlly alall Process Toolbox
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Wet well 1

Influent 1S-Wely flow mixer 1 Grit trap 1
Q—w— e i

Screen 2 Activat

Blanked off 1
Secondary sedimentation tank 1

Liquid effluent

Screen 1 -

Chlorination tank 1

Thickener 1 :l

Sludge dewatering uﬁ 1

Sludge 1

d sludge aeration tank 1

STOAT X ;\.‘n:\.n ‘E,A L})N\ Aaaal) alic: (22) Jsé

DM Jaay @y ¢ Aallaal) dabye (e Al je JS5 dalall = 3ailly dpasanaill 21 Jlad)- 2
O 38l oy @y input data/name and dimension S Al e Sl
t b WS clideall S o cONnectivity

-
Edit screen : Page 1 of 1 i

Name: [creen ]

Bar spacing (m}: 0.04

Al dpluzdll laddl Aalall clibyl)

Edit wet well : Page 1 of 1 i

Hame:

Model |‘-.Fer5'.i|:| nz2 j

ol il alall el
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Edit screen : Page 1 of

Name:

Bar spacing {m}: I 0.018

Ao gl dlassgiall Apilocadl) dlaall dalald) iyl

Edit Gnt trap : Page 1 of

Mame:

Volume (m3):

Jlyll dilacs 4alall ctilyl)

Edit activated sludge aeration tank : Page 1 of 1 '

Name: .clivated sludge aeration tank 1

Procezs model: I ASALT
Volume (m):
Mumber of stages:

Number of MLSS recycles:

VWastage method
¥ None

{" Continuous rate
™ Variable rate
™ Variable time

Stage from which MLSS is wasted:

Stage in which MLSS iz meazsured:

sl ddaiinal slaall ey dalall culilull
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-

— :
Edit secondary sedimentation tank : Page 1 of 2 Edit secondary sedimentation tank : Page 2 of 2
- — B

I Name: Secondary sedimentation tank 1 I Wastage  |FrSRS-— -
method:

Model. SSEDY Control aeration tank: IActi'.ratad sludge aeration ta j

Control aeration stage: I 1

Mumber of vertical layers:

Surface area (m*):

Depth of tank (mj:

RN

Depth of feed (m). 1.75
—RAS flow
" Rate
{* Ratio
oK gancell Eesetl HKore | Help | oK gancall Easetl HMore | Help |

s il i gas dala) bl

r -
Edit Thickener : Page 1 of

oK Qancell Ee.s.etl hore | Help |

sleall (AfSH o gay Aalal) L)
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OK gannell E&setl fore | Help |

slaal) Caiad oagmy dalal) iyl

Edit Chlonination tank :

Mame:

Volume I[I'Tl:} I 17E

gannell ﬂasetl More | ﬂahl

ainil Giagay sl il
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file/save work JMa (e 4Ll e hay) Jaisy o85- 3
- file/new run P& (e z3saill (o) run dolesy 535- 4

|- -
Mew run {cold start) : Page 1 of 1

Mame of run: |Hun1

Start date and time (dd/mmfyy |2'1."|:|T."2|:|'13 00:00
hh:mm}:

End date and time (dd/mmiyy |23."|:|T."2|:|'13 00:00 N
hh:mm}:

Input timestep (h):

Output timestep (h):

Average sewage temperature (*C): 37

Aol |

BOD removed per unit non-biomazs Vs

removed:
BOD removed per unit biomass removed: 0.5
DK Cancel | Eeset ‘ | Help ‘

(Al ol ladl) (385 Jalall saxilly alall profile Jask fas- 5

. generate profile/advance lialy Jalall Gasll Lagaf e el -

influent Al adaéssy Zyslladl) Uil Janiy edit formula — sinusoidal las -
i pattern ASALLI

.Create data file -
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L

— Formulae
Influent pattern m .
i~ Constant Influgnt pattern n B
Influent pattern SBR
" Diurnal -
* Sinusoidal
T — Create data file
Delete formulae Close
r 1
MNew profile

Time

Timestep (hours):

End time (hours}:
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Influent pattern [Influent pattern ASALL]

Flow TS Vulatilg Soluble . Soluble Particulate Earticulate Vulgtib Nun-vlulatile Ammonia
(m3h) (deg. C) pH fatty acids BOD inert COD BOD inert COD solids solids (mgf)
(mg COD/) (ma/l) (mg/l} (ma/l) (mg/l} (ma/l) (mg/l}
Mean: 42.000000] 27600000 7.500000 5.000000 £9.000000 18.124000 46.000000 15.732000 63.750000 21.250000 38.500000
Phase (h): 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Amplitude (%): 50.000000 0.000000 0.000000 50.000000 50.000000 50.000000 50.000000 50.000000 50.000000 50.000000 50.000000
Frequency: 0.262181 0.000718 0.262181 0.262181 0.262181 0.262181 0.262181 0.262181 0.262181 0.262181 0.262181
| 3
Close Save | Savegsl Reset | Help |

.. ¥ Computer » Local Disk (C:) » Program Files

¥ WRc » STOAT » Database

e * Mew folder
vorites Mame Date modified Type Size
Downloads | AsAl TAT VY p 1LY Setup Information QKB
Recent Places £ | asm indu T8 N Setup Information QKB
Desktop | ASMI 45 TAT Ve L8 Setup Information 9 KE
£ | ASMI INDUSTRY TAT V9 e VTV Setup Information 14 KB
Iraries 4k | ASML TAT Y AR TE. Setup Information QKB
Pictures ik | ASMlgrapes AT V19 p +VETA Setup Information 14 KB
Videos 4| ASMIHIG2 TAT /T 2124 Setup Information 14 KB
Docurnents 4 | ASMIHIGH LOAD TAT 800010 Setup Information 9 KB
Music £ asmlaer g4l Setup Information Setup Information 9 KB
%% GRAPES ;"ﬁ',ff:,‘\'qt::'l 4 tatiye|  Setupinformation 9 KE
ymputer | OLIVES T TTITr T ET T Setup Information S KB
Local Disk (C:) | S5BR TAT/ VY 2 11T Setup Information 9 KB
Local Disk (D) g tut T ¥ p TV Setup Information 14 KB
Local Disk (E:) | tutl LRSI 7R T R TR S Setup Information 14 KB
Local Disk (F:) | tut3 TAT W+ o -5TH Setup Information 14 KB
| tutd T AT N p heies Setup Information 14 KB
stwork i | tutdstages TV 12 Setup Information 4 KB
2| tuth T 10N Setup Information 14 KB
i | tuth TAT A+ w1 Setup Information 14 KB
| tutd T N0 m 10TV Setup Information 1 KB
| tutld TAT ¥ p s2i0L Setup Information 14 KB
£ tutll TATNAEL = +1218  Setup Information 10 KB
a tutl 2 P AT e 1T Setun Infarmation 4 KR

File name:  fhinf

Save as type: ’*.inf
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aaal 350 4 Jalall il profile - dalall bl Jaass (Say ALl sshadll PUA (e -
. edit profile ,laaly Jalall gasll el e darcally @iy

F —
Influent profile [C:\Program Files\W RASTOA

Databasze\ASALLinf]

-
Ela_psed Flow Terrreirs \.I’ulatilg Soluble ) Soluble Particulate Earticulate Vula_atile Nnn-v_nlatile J
time (i) (deg. C) pH fatty acids BOD inert COD BOD inert COD =olids =olids
(h (mg COD) (mg/l} (gl (g (g (mg/y (mg/l)
1 0.000000 42.000000 27 800000 7.500000 5.000000 §9.000000 18.124000 45.000000 15.732000 §3.750000 21.250000
| 2 | 24.000000 42182240 27.600000 7.500000 5.021696 §9.295400 18.202640 45.199600 15.800260 54.026620 21.342210
| 3 | 45.000000 42.364480 27 600000 7.500000 5.043350 §9.585780 18.281280 46.399150 15.868520 64.303220 21.434410
| 4 | 72.000000 42 548880 27 600000 7.500000 5.0685081 §9.898110 18.359900 45.598740 15.936770 B4.579770 21.526590
| 5 | 95.000000 42728840 27.600000 7.500000 5.086766 T0.197370 18.438510 45798250 16.005000 54856270 21.618750
| 6 | 120.000000 429105940 27.600000 7.500000 5.108446 T0.4958550 18.517050 45.997700 16.073210 §5.132680 21.710850
L7 144.000000 43.092580 27 600000 7.500000 5130117 T0.795610 18.595650 47197070 16.141400 §5.4085990 21.603000
| 8 | 168.000000 43.274840 27 800000 7.500000 5151778 71.094540 18.674170 47.395350 16.209550 65.685170 21.895060
| 9 | 192.000000 43455750 27.600000 7.500000 5173428 71.393310 18.752640 47.595540 16277670 55.951200 21.987070
| 10 | 216.000000 43638550 27600000 7.500000 5.195065 71.691890 18.831070 47.794600 16.345750 66.237080 22079030
11 240.000000 43.820170 27 600000 7.500000 5.216887 71.990280 18.909450 47.993520 16.413780 §5.512760 22170920
| 12 | 264.000000 44 001660 27.600000 7.500000 5.238253 T2.288440 18.987760 48192300 16481770 55.788240 22262740
| 13 | 288.000000 44 183000 27.600000 7.500000 5.259881 T2.586360 15.066020 48.390900 16.549650 57.063480 22354430
| 14 | 312.000000 44 364170 27 600000 7.500000 5.281445 T2.684000 19.144200 45.589330 16.617550 §7.336480 22445160
| 15 | 335.000000 44 545170 27 800000 7.500000 5.3029%6 73.181350 19.222300 48.787570 16.685350 87.613200 22537730
| 16 | 350.000000 44 725580 27.600000 7.500000 5.324521 T3.478380 18.300320 48.985550 16.753070 §7.887630 22828210
|17 | 384.000000 44906570 27600000 7.500000 5.346021 T3.775090 19.378260 49.183390 16.820720 68.161760 22.720580
| 18 | 408.000000 45.086850 27 600000 7.500000 5.367494 T407T1420 19.456090 49380950 16.888280 68.435550 22.811850
| 19 | 432.000000 45267100 27 600000 7.500000 5.388940 T4.367380 19.533830 49.578250 16.955760 58.708990 22.503000
| 20 | 455.000000 45447000 27.600000 7.500000 5.410357 T4.562530 18.5114560 497752580 17.023150 55.982060 22994020
| 21 | 450.000000 45626640 27 600000 7.500000 5.431743 T4.958050 19.688580 489972040 17.0590440 §9.254720 23.0845810
| 22 | 504.000000 45806010 27 600000 7.500000 5.453097 T5.252730 19.766390 50.168490 17157620 69.526990 23.175660
| 23 | 528.000000 45985050 27.600000 7.500000 5.474416 T75.545540 15.843660 50.354630 17. 224700 59.798810 232688270
| 24 | 552.000000 45.163880 27.600000 7.500000 5.495699 T5.840650 18920810 50.550440 17.291870 TO.0TMTO 23.356720
| 25 | 576.000000 45342350 27 600000 7.500000 5.516946 76.133850 19.9597830 50.755500 17.358520 T0.341060 23.447020
26 600.000000 45.520480 27 600000 7.500000 5.538153 T76.426510 20.074700 50.951010 17.425250 T0.611450 23.537150 -
4 »
Close I Save | Reset | Help |

initial conditions) 4glawy) kg ,ills (calibration data) 3pleedl clbily JAab 8-
tial dit laiy) Ja gyl librat dat el bl Jak o 6
: ) JCE e dalleadl Gililee (e Alage IS dualsl)

| Sewage calibrati lofl

screenings production:

=

Imrerage

Maximum

gancell Ee.setl hore | Help |

2asal) Sladl il 5ylaal cilily
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Initial I Change 1 I Change 2 I Change 3 I Change 4 I Change & I
1 |Change at time [h]: 0.00 0.00 0.00 0.00 0.00 0.00
2 | First pump rate [m&/h): 42.00 0.0a 000 .00 0.00 0.00
3 |Volume to start pump 1 [m¥); B RO 0.0 0.aa (g} 0.an 0.00
4 |%olume to stop pump 1 [mé]: 1.65 (.00 0.00 0.00 0.an Q.00
F_| Second pump rate [mé/h) oo 0.00 000 0.00 0.00
6 |Volume to start pump 2 [mé); 935 0.0a 000 .00 0.00 .00
7 |Volume to stop pump 2 [m¥); 4.40 0.00 000 000 0.00 0.00
2l
Initial data : Page 1 of 3
" -
Initial data : Page 2 of 3
Pump 1 status: OFf -
Soluble organic nitrogen (mg/T):
Pump 2 status: OFf -
Phosphate (mgdl):
Volume (M) 16

Temperature ("C}:

Soluble BOD {mgd):

Soluble inert COD (mgJ):

Ammaonia (mg/l):

Mitrate (mg/l}):

BOD of volatile fatty acids (mag/l}:

18.124

Jdd 1

Qancell Reset | More | Help |‘

Dissolved oxygen (mag/l):

Particulate BOD (mgil):

Particulate inert COD (mg/l):

Volatile solids (ma/l):

Non-volatile solids (mg/T):

Particulate organic N (mg/1):

Viable heterotrophs (ma/l):

[ @
T
2
T w
e
e
N
s
s

OK I gancell Eesetl ﬂnrel

T
S
=

o il Aalad) Al das pally el ety

Initial I Change 1 I Change 2 I Change 3 I Change 4 I Change 5

I Change & I

Change ¥

Change at [h): 0.00 0.00 0.00 0.00 0.00 0.00
Grit remaove [gd): 0.16] 0.00 0.00 0.00 0.00 0.00

0.00
0.00

0.00
0.00

—

oK I gancell Eesetl Help |

oVl Silimes daaldll Jaaall bl
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Stagel
— Stage 1 1 |Solubls BOD [ma): 4.00
1 |Waolume distribution: 1.000) 2| Ammernia g/ 3550
2 |Feed distnbution: 1.000 3 | Nitrate [mg/l) 16.00
3 | Return activated sludge distribution: 1.000 4 |Soluble phasphate jma/l): 10,00
4 | Minimum Kla [1/h); 2.000 5 | Dissolved axpgen [ma/l): 200
5 | Maximum Kla [1/h): 10.000 E |MLSS [mg): 3000.00
£ |Dizzolved oxpgen zet point [rmgl): 2.000 7 |Wiable autatrophs (mgd): 100.00
7 | Stage where DO iz to be measured: 1 8 |Non-viable autatrophs [ma ). 0.0a
Yiable heteratrophs [mgl): 1000.00
Mon-viable heterotrophs [mg/l): 0.00
Farticulate BOD [mal): 0.00
oK I e | Reset | Help | Biomass P [ma/I) 0.00

OK I Qancell Eesetl Help |

s BOD ally) ullad o (al bl @lldg gl im gy dalall A1) Ja g ully Juscdill il
.95%

FSevege caibeerof U o

SCreenin roduction:
0= p |A1.rerage ;I ¥
Mazimum
QK Cancel | Reset | More | Help |

Fagaill Aanigig) Alaalls ialal) sylad) il
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Process calibration data : PE lofl ‘

Sludge wastage control gain: oo

=

Wastage integral time [h):

ganc:ell E-E:setl flare | Help |

Sewage calibration data @ E lafl ‘

Saturation dissolved oxygen Nitrification rate:
{* Calculated automatically | ' Average
" Specified by user Low
Particulate BOD hydrohysis rate
Saturation dissolved oxygen (modl): I 0 High

Particulate BOD half-rate constant:

Phosphate in heterotrophic biomass (%)

Qanc:ell Eﬁsetl Mare | Help |

Ll mga dalal) s pleall cilily

Iitial | Change 1 I Change 2 | Change 3 I Change 4 I Change & I
1 |Change at time [h]: Q.00 0.00 .00 0.00 0.00 0.00
2 |RaS fow [méeh): 0.00 000 0.00 [0.00 Q.00 0.00
3 |RAS ratio: 052 0.00 .00 0.00 0.00 0.00
4 |Sludge wastage flow [m3Ah); 0.7 n.0oa 0.00 0.o0 0.00 Qo0
5 |Wastage pump run time [k: 24.00 n.0oa 0.00 0.o0 0.00 Qo0
E |Wastage cycle time [h]: 2400 n.0oa 0.00 0.o0 0.00 Qo0
7 |MLSS set-paint [mgl): .00 0,00 .00 .00 .00 0.00

<

oK I ganoell Eesetl Help |

s e il) imgas Aalall Jriil) iy
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Stagel Stage? | Stage3 | Staged | Stageh | Stagef | Stage? | Staged
1 |Soluble BOD (mg/): 4.00) 400 400 400 4.00 4.00 4.00 4.00
2 |Amrmania (mad) 38R0 38R0 38R0 3850 38R0 3850 350 3850
3 |Mitrate [mg/): 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00
4 |Saluble phosphate (mad) 10.00 10,00 10.00 10,00 1000 1000 1000 10,00
5 | Dissolved oxygen [ma/l) 200 20 200 200 200 200 200 200
£ |Particulate BOD (g} 250 250 2580 250 250 250 250 250
7 |Patticulate phosphate (mg/): 0.00 0.00 000 0.00 000 0.00 0.00 0.00
8 |Mined iquor suspended salids (ma): .00 000 000 300,00 300.00 300.00 300,00 &000.00
3 |Mon-setleable [volatie] solids (mgd): 0.00 0.00 000 0.00 000 0.00 0.00 0.00
10 |Viable heteratrophs (maf): .00 000 000 100.00 100.00 100.00 100.00 2000.00
11 |Non-viable heteratrophs (mg/1): 0.00 0.00 000 0.00 000 0.00 0.00 0.00
12 |Viable autotraphs () .00 000 000 10.00 10.00 1000 1000 200,00
13 |Non-viable autatrophs [ma ) 000 000 000 0,00 000 0.00 0.00 0.00
OK | Cancel | Reset | Help |
Gl Co il (gmga Aal &l AlanY) Sl dag
(2 —
Sewage calibration data : Page 1 of 1
——
Correlation
& B
i~ WRe correlation
-~ T— o . .
- - i~ Extended aeration correlation
Process calibration data : P lofl  BNR .
correlation
_ I SSVI@ 35 git 00
Gain: I m
Vesilind velocity (m'h): 915
. N
Integral time: I
g 24 Maximum velocity (m/h): I )
Hindered settling parameter (V'mg}: I 0.00058
Dizcrete parameter (Y'mg): I 0.029
oK Cancel | Heset | More | Help |
Onget of flocculation {mg): I 350

Non-settleable fraction:

oK I gancell Ee.setl More | Help |

s el g a3 el iy
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Operation data

Iritial I Change 1 I Change 2 I Change 3 I Change 4 I Change 5 I Change B I

1 |Change at time [h]:

0.an 0.00 0.00 0.00 0.00 0.00 0.00

0.50 0.00 0.00 0.00 0.00 0.00 0.00

2 | Chlorine dozage [mg/l):

oK I Qﬂncell Eeseil Help |

bewage calibratio

Kill rate {m/g-min ) 0.:

oK gann:ell Ef:setl More | Help |

'é)}ﬁ\ e Lalall .é):.’t"‘d‘} d:\i&'m C’.\Ul,g

-
Process calibration data : PE lofl ‘

% TS in cake:

% Recovery of solids:

Ferric chloride (kg't D'S):

Ferrous chloride (kgit DS):

Lime (kg DS):

Alum (kg DS):

Polyelectrobte (kgit DS):

Qancell Ees.etl Ilare |

sleall Caiad (asan daldll 3yledll cilily
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1
Process calibration data ; Pﬁe lofl

% TS in cake:

% Recovery of solids:

i

Ok Cancel Reset More Help

slaal) (i yasa dalal) 5 ylaal) cilily

Aatall Jef 8 asmsadl rUn L) DDA e TUN Aglany ol ALl <Y S 2ey- 7
This run has been )adeall Llgs ) i Al Llgdll 8 Jaxd dplall dilaal) fags

-(completed

0o Ao sane g AL el Al 5l o ol pladl @il (Cajpal) Lad) stream e Laxaall,
p AU O e leadlin (e ayyi Al ol

- = F

Select determinands to report : Page 1 of 7 Select determinands to report : Page 2 of 7

[~ Temperature ("C) [~ Total P (magil)

[~ pH [~ Total N (mgT)

[V Total SS (mg/ly [~ BOD of volatile fatty acids (mg/l)
[V Total BOD (mg/y [~ Soluble BOD (mg/)

[~ Total COD (mg/y [~ Soluble inert COD (mgd)

¥ Ammonia (mgi) [~ Particulate BOD (mgdl)

[V Mirate (mg/} [~ Particulate inert COD (mg/T

OK I Qancell Eesetl More | Help | OK I gancell Eesetl More | Help |
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Select determinands to report : Page 3 of 7

1 1 O O O O & Tl

Nonvolatie solids (mgil)

Soluble organic M (mgil)

Particulate organic M (mg/1)
Dizssolved oxygen (mg/l)

PHB in viable P remowvers (mg/l)
PHB in nenviable P remowvers (mg/l}

PohyP in viable P removers (mgil)

oK | gancel| Eeset| More

[ o |

P

Select determinands to report : Page 5 of 7

[~ Metal phosphate (ma/l}

[ Alkalinity (mmoll)

[ Total dissolved solids (mg/1)

[ Nitrite (mg/)

[ Soluble metal (maJT)

[~ Glycogen in viable PAD (madl)

[~ Glycogen in nonviable PAD (mgdl)

[ Glycogen in viable G-bacteria (mgJl)

oK | gancel| ﬂeset| More

| |

-

Select determinands to report : Page 4 of 7

[ PolyP in nonviable P removers (mg/lk

| Viable autotrophs (modly

[~ Monviable autotrophs (mgdl)
[~ Viable heterotrophs (madly

[~ Monviable heterotrophs (mgil)
[~ Viable P removers (mao/l)

[~ Monviable P removers (mgil)

[ Metal hydroxide (mgil}

oK | Qﬁncel| Eeset| More | Help ‘

Select determinands to report : Page 6 of 7

[ Glycogen in nonviable G-bacteria (mg/I

[ Viable G-bacteria (mgil)

[ Monviable G-bacteria (mgi)

PHA. in viable G-bacteria (mg/l)

PHA in nonviable G-bacteria (mg/T)

Dizsolved organic carbon (moJ/l)

Soluble nondegradable organic nitrogen (mg/ly

a1 O O O

Particulate nondegradable organic nitrogen (mgJ/1)

oK | gancel| Eeset‘ Kore | Help |
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Select determinands to report : Page 7 of 7

[ {Particulate degradable phosphorus (mg/lj

[~ Particulate nondegradable phosphorus (mg/l)

[~ Soluble degradable org. phosphorus (mg/l)

[~ Soluble nondegradable phosphorus (mg/l)

oK Qancell Reset | More | Help |

) Al apaas ll Al el 0K 3 Je Jasally Lsllaall £15Y) lpiine 20a5 22y- 8
;S IS e dply Jslaa o) cllalade OS5 e gl L bl (g 2y

- S
Select report view : Page 1 of 1 .

— Report view
i~ Graph only
i~ Timeseries data only
i~ Summary statistics only
¥ iGraph and summary statistics;
{~ Timeseries data and summary statistics

Flow graph =cale factor: Ix1 j

OK Qancell Eesetl hore | Help |

csllaal) (Sl 2 sllaall il jelis Gyl sy

LAl bl L s Al JS 8 Ll AL il gladl) s ilaa
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(Jo¥) sl 1-2-1-4

o G zgai ignt (gl) Sa 4 N T e el g (8 dusel e dae iy o sty
fallaall ddled il (S o510 b LS plug flow A completely mixed

Stagel

Stages

Staged

Staged

Soluble BOD [mg/1):

4.00

Amrmaoria [mall):

38.50

Mitrate [mg);

16.00

Soluble phosphate [mg/):

10.00

Dizzolved oxpgen [mg):

2.00

MLSS [mgel):

3000.00

Wiable autatrophsz [magsl):

100.00

OO0 | =) O (O | 00 D (—

Mon-viable autotrophs [mg/):

0.0o0

Wiahle heterotrophz [mol):

1000.00

Maon-viable heteratrophs [mg/l):

0.00

Farticulate BOD [mg#l):

0.0o0

Biomazz P [mg/):

0.00

4.00
38.50
16.00
10.00

2.00

3000.00
100.00
0.0a
1000.00

0.0o

0.0a

0.00

4.00
35.50
16.00
10.00

2.00

3000.00
100.00
n.o0
1000.00

n.oo

n.o0

0.00

4.00
38.50
16.00
10.00

2.00

3000.00
100.00
0.00
1000.00

0.00

0.00

0.00

OK I gancell Eesetl

Help |

e S

Stage 1 Stage 2 | Stage 3 | Stage 4
1 |Wolune distribution: 0.250] 0.250 0.250 0.250
2 |Feed distribution: 1.000 0.00a 0.00a 0.00a
3 |Return activated sludge distribution: 1.000 0.000 0.000 0.000
4 |Minimum Kla [1/h]; 2.000 2.000 2.000 2.000
5 | Mawirmum Kla [1/h) 10.000 10.000 10.000 10.000
£ |Dizzolved oxygen zet point [ma/l): 2000 2000 2000 2000
7 | Stage where DO is to be measured: 1 2 3 4

oK I gancell ﬁesetl Help |
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B g0 land).2-2-1-4

b LS sl asa (8 Jaiall eSSV pSal] Ayl it o s

- —_— -

Process calibration data : Page 1 of 1
TS

II Saturation dissolved oxygen
" Calculated automaticalby I

Saturation dissohved oxygen (mogil): I 7

Sludge wastage control gain: 0.0

Wastage integral time (h): I 24

OK Qancell Ee.setl Mok e | Help |

sl asay paldll (IAWQH#L) ASMIL by dhadial slesd) cilbes oy .3-1-4

t el ol Gagay (eldll Generic g isals

NEW FUN Ailay o583 o5 3adinall gz dlaill a5 pe Jaidh g bl A0 (pae Ly (J5Y) Ayl aiis

Mgally Lisa¥) S5 aials COD o o aaiad Wild (ol @il (alall profile ) dually
: s WS (volatile solids ,non-volatile solids)adlxdll 4Ll

Influent pattern [Influent pattern

Flow Temperature \.-"Dlatil.e ) Soluble Soluble .Particulate Particulate \.-"nl:.atile Nnn—v.nlatile S
pH fatty acids biodegradable nondegradable biodegradable nondegradable solids solids
dE) (deg. C) (mg CODA) con oD con con (mg/l) (mall) (mg/)

Mean: 42.000000] 27600000 7.500000 5.000000 11.730000 18.124000 184.450000 15.732000 §3.750000 21.250000 38.500000|
Phase (h): 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Amplitude (%): 50.000000 0.000000 0.000000 50.000000 50.000000 50.000000 50.000000 50.000000 50.000000 50.000000 50.000000
Frequency: 0.262181 0.000718 0.262181 0.262181 0.262181 0.262181 0.262181 0.262181 0.262181 0.262181 0.262181
4 b

Close I Save | Savegsl Reset | Help |
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IS e (S el G ) sl

,

- —_—————————— =
1 |Wolume frachion: 1.000)
2 |Feed distribution: 1.000
i Egsci':::g_”“m - mﬁl 1 [Ineit solubls COD [madl
5 [Minimum KLa [ 510 2 |Degradable soluble COD [mg/l):
& |KLa setting 1 [17h] 710 3 |Inert particulate COD [mgA):
] e it 2 400 4 |Degradable particulate COD [mg/):
8| Masimum KLa [1/h] 10.00 5 _|Heteratraphs [mg LOD/):
3 |00 Setpant ma/l) 2.00 B | Autotiaphs [mg COD /1)
10 |Nitrate on (ma/l) i 7_|Dissolved oxygen (mg/l:
11 | Nirate off (ma/I) 20.00 sl el Cl e i)
12 D0 on (mg/I: 1.00 e alfmoll| -
13 |00 off [mgl): 200 Soluble degradable organic M [mg M)
14 |00 on 1 [mgd): 1.00 Particulate degradable organic M [mg MA):
15 |00 on 2 [mg) 200 Soluble P (mg P/1):
16 |00 an 2 (g 200 Moreolatile solids [mg):
17 | Aeration on time [h: 080 Temperature ["C):
18 |Aeration cycle time [h): 1.00
19 |00 Control stage: 1
20 |Gair 1.30
21 |Intearal time: 0.50 OK I Cancel | Reset | Help |
OK I Cancel | Reset | Help |

b Lnlid) Bagasdl) 15 Hacalid¥) sall dags ausns g dsall Bplae el ) Joaes cllia
:[68] p A Adleall Crsnns ll3g 27.6 a5 dgiiald) 3)al) danpy ) galil)

H= [ max €XP(D [Trer - T])

w: Maximum specific growth rate

I max - Maximum specific growth rate at the reference temperature

@: Temperature coefficient

Tt . Reference temperature

T: Sewage temperature

S bl Ol af e dalaallads i
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:heterotrophicll aasall gaill Jaea ) danally

heterotrophicl 2asall saill Jre=0.1768*exp(0.0963(27.6-15)=0.4249 1/h

Sewage calibration data : Page 2 of 3

Ammonification temperature coefficient 0065314
(1FCY:

Hydrolysis rate @ 15°C (1/h): I 0 095837
Hydrolysis temperature coefficient (1/°C): 0.108851

COD half-saturation coefficient (mg CODJ): I 20
02 half-zaturation coefficient (heterotrophs) I 0z
{mg Q21

NO3 half-saturation coefficient {mg N/): I 05
NH3 half-saturation coefficient {mg N/): I 1

02 hali-zaturation coefficient (autotrophs) I 0.4
(mg Q21

Hydrolysis half-saturation coefficient (-): I 0.017304

OK I gancell Eesetl More | Help |

Sewage calibration data : Page 1 of 3

F

Sewage calibration data : Page 3 of 3

Hydrolysis temperature coefficient (1/°C):
Heterotroph yield (mg CODVmg COD}: m
Autotroph yield (mg CODVmg NJ: m
Anoxic growth factor (=) I—ug

Anoxic hydrolysis factor (-):

I 0.4
Nitrogen content of biomass (g N/g COD): I 0.085
Nitrogen content of endogenous biomass (g I 0.06
Nig COD):
Endogencus fraction of biomass (g COD/g I 0.08
COD):

oK I gancell Eesetl More | Help |

Heterotroph growth rate @ 15°C (1/h):
Heterotroph temperature coefficient (1/°C): 0.068314

Autotroph growth rate @ 15°C (1/h): I 0.0739

Autotroph temperature coefficient (1/°C): I 0100552

Heterotroph death rate @ 15°C (1/h): I 0.0615

Heterotroph temperature coefficient (1/°C): I 011314

Autotroph death rate @ 15°C (1/h): I 0.014438

Autotroph temperature coefficient (1/°C): 0108851

Ammonification rate @ 15°C (1/h): I 0.005856

oK I Qancell Ee.setl More | Help |




(el il (s ) daally

”
e W |
Stagel | Stage? | Staged Staged Stageh | Stagefb Stage? Staged
1 | Temperature: 27 50f 27.80 27.60 27.60 27.60 2760 27.60 27.60
2 |BOD of volatile fatty acids (mgd): 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
3 | Soluble BOD (mgd): 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00
4 | Soluble inert COD [mg1): 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
5 | Particulate BOD [mg/1): 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00
£ | Particulate inert COD [mgA1): 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60
7 |Volatile solids [mg): B3.75 E3.75 E3.75 E3.75 E3.75 B3.75 E3.75 E3.75
2 | Mon-volatile solids (mg1): 21.25 21.25 21.28 21.25 21.25 21.25 21.25 21.25
9 |&mmonia [mg ) 38.50 38.50 38.50 38.50 38.50 38.50 38.50 38.50
10| Mitrate: (mg#1): 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00
11_| Soluble organic nitrogen [mg.): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 | Particulate organic M [mg/l): 0.00 0.00 0.00 0.00 0.on 0o 0.o0 0.on
13 | Phosphate [ma/l): 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
14 | Dizsolved oxygen [mg/l): 200 2.00 200 2.00 200 200 2.00 200
15 | PolyP in viable P removers [mg/l): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 _| PalyP in non-viable P remavers [ma): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 _| PHB in viable P removers (mogfl): 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00
18 | PHE in non-viable P removers (mg/l): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 _|Viable autatraphs (ma l): 0.00 0.00 0.0 1.00 1.00 1.00 1.00 200
20 | Mon-viable autatrophs [mg/): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21 |Wiable heterotrophs [mg/[): 0.00 0.00 000 50.00 50.00 50.00 50.00 £0.00
22 | Mon-viable heterotrophs [mg#): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.o0
23 |Wiable P remavers [mog-l): 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
24 | Mor-viable P remaovers [mg/l): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
oK | Cancel | | Help |

Diad) puaad pdaa (e dasal) ) a8 Slha dipa 35y oalysl .4-1-4

Influent 2

Wetwell 1
Influent 1 Screen 1

Screen 2

Grittrap 1

—u

v

way flow mixer 1

ok Lo 385 Aaaall z3gai ol -

Blanked off 1

Secondary sedimentation tank 1

iquid effluent 1

Activated sludge aeration tank 1

2-way flow mixer £

Chlorination tank 1

—d

Thickener 1

ludge dewatering unit 1

Sludge 1

Sla dipa 329 Ul A STOAT I &y A dugyaall dasal) jualic —(20) Js&
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:(ASM1,GENERIC) aieill i) Al Aladinly o it

paill Cilsa ay @l g Al el DAL o et e Lol (uit ARl Clgladll o
& XS ‘“_e.».aj\ 8 pall sluar dpe luall oLl C)A oo aanll) el sdgd snaall

[24 e liall sLd) lioalga

Cadill COD Total
(m*/h) (mg/l)
87.5 1190 524 333 90

Al Al slpall oDl ) duailly

BODs(mg/l) | TSS(mg/l) | NH,(mg/l)

Volatile solids = 75% of TSS = 0.75*333=249.75 mg/I
non-volatile solids =83.25 mg/I
o#8 J2 eliall il alall profile & lead ) & ) COD ehal ) duill
[[24] Al ) (S
Ss=1011.5 mg/l = 85% of CODtot
S=11.9 mg/l = 1% of CODor
Xs=107.1mg/l = 9% of COD+or
X;=59.5mg/l = 5% of COD+or

Influent pattern [Influent _

Flow TrmeE e anatilg . Soluble Soluble lParticuIate Particulate angtile Nnn-\r.nlatile AT
(mai) (deg. C) pH fatty acids biodegradable nondegradable biodegradable nondegradable solids solids (maf)
(mg CODM) coo coo coo coo (mgyT) (modT)

Wean: 87.500000 27.000000 7.000000 5.000000 1011.500000 11.800000 107.100000 59.500000 249750000 83250000 B0.000000
Phase (h): 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Amplitude (%): 50.000000 0.000000 0.000000 50.000000 50.000000 50.000000 50.000000 50.000000 50.000000 50.000000 50.000000
Frequency: 0.262181 0.000718 0.262181 0.262181 0.262181 0.262181 0.262181 0262161 0262161 0262161 0262161
1 »

Close | Save | Savegsl Reset | Help |

Lelall olall zhe (e Al i) b Aallaall Jalie b Ldaa) & 3l COD elial o W
A0 AR DA (e el am Eigle (6 385 Canny s Ll oludlls
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Ll iy il g e i) 4D Galii,
COD=(87.5*1190+42*230)/87.5+42=878.65 mg/I
BODs=391.35 mg/I
SS=252.57 mg/I

NH,=73.3 mg/I
Sl Al ez all a5 U COD ¢ lial ola s
Ss=687.25 mg/I
S,=13.92 mg/i
Xs=132.19mg/I
X;=45.3mg/I
S Al algall efial ) dsnally
Volatile solids = 75% of TSS = 0.75*252.57=189.43 mg/I
non-volatile solids =63.14 mg/I
Allad G Gaal il 4 gl (i sad Ailaiy¥) Juaeiil) il 3 Lealadiad oy A COD elial o
: ) <8l e (55 90% & (asall 4 COD A )
Ss=68.725 mg/I

Xs=13.22mg/l
X,= 4.53mg/I

S,=1.392mg!
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dsmay o o Jlatl slaly JAl 3Bl clie 34 a3 2012/5/26 fly - 5-1-4
dﬁagadgﬁqgc,\,\ugg\,%ﬁ)CODﬂ@b [ ﬁémw\@\@b gl dlgan
oA gdal) 8 L) ady pidl) duilga) (g 4 Tl Ao Ladiely au Al (sl

ASM1-) Ul adiniug A Bl Laldd) cluldl sha) e cig il USad ol Eua
:(Generic

T=20.4 « Total COD=489 mg/I

PH=7.5 « BOD5=195 mg/I

TSS=182 mg/I

A Alall Ssall ehal S dailly

Volatile solids = 75% of TSS = 0.75*182=136.5 mg/I

non-volatile solids =45.5 mg/I

: ) <2l e COD sl
Ss=24.94 mg/I

S,=38.53 mg/I

Xs=392.18mg/I

X,=33.45mg/I

:BOD ¢lpal mass

Soluble BOD=0.6*195=117 mg/I
Particulate BOD=115-69=78 mg/I
rdniill A0y Jag il 8 e hal) o8 ad 65 80% & COD Ally) dllad of aalsiily
Ss=5 mg/I

S,=10 mg/I

Xs=78mg/I

Xi=7mg/l
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1055 95% & BOD  allj) e of (ial il

Soluble BOD=6 mg/I

Particulate BOD=4 mg/I

JCa ey 206 sl (g5l Canna il A pill A5 Ay ALl Al ()6 e (gyine
: Sl

T Blanked off 2
3-way flow mixer 1 Blanked off 1 =
R Activated sludge aeration tank 1 . :
i /1 Actiyated sludge aeration tank 2
. : T Chilorination tank 1
Influent 1 Screen 1 Wet well 1 Screen2  Grittrap 1 £ _:

Secondary sedimentation tan 0 Liquid sfiuent
Secondary sedimentation tank 2

i 1 Sludge 2
Thickener 1 i.ldge dewatering unit 1
Sludge 1

sl Guaiy ggd Silage Alls 3 STOAT ) iy b A aal) Aaaal) jualic —(21) J8&
: ) JSal) e COD shial ad (1585 80%  Aladll cuilS 13) Ay p5ll Al Al yall b
Ss=1 mg/I
S;=2 mg/I
Xs= 15.6mg/I
X;=1.4mg/l
27.3 gsis0a SS 1 85% & SS Al Adled o (il
FOsS
Volatile solids = 20 mg/I

non-volatile solids =7 mg/I

20 ¢ shall dap s z3sail) il Jani
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:(Sequence Batch Reactor) SBR g sl sl.6-1-4

2-way flow nmiixer 1 Wet well 1

o
D ys == ' Liquid effluent 1

Influent1  Screen 1

Screen 2 Grit trap 1 SBRtank 1 U

Sludge 1

Chlorination tank 1

SBR illa b STOAT ) &y (b deugjaal) dasall jualic— (22) Jsd

Zilailly 38S Apapaaill ala) e dldlaall o SBR 3ansl pasaaill sladl) puag a5
) ISl e dallaall dlud) Jalyall b sadiadl)

i L ]
Edit SBR tank : Page 1 of 1 ‘

I
I
Model: |w&: BOD

Number of layers:

Pl

Maximum volume: {m):

Minimum volume {m);

Area (me)

Wastage layer:

Cancel
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Initial I Change 1 I Change 2 I Change 3 I Change 4 I Change 5 I Change B I Change 7 I Change 8 I C
1_|Elapsed time (h]: 0.00] 0.00 0.0 0.00 0.0 000 0.00 0.0 0.00
2 |Maximum KLa [1/h): 10.00 0.00 0.0 0.00 0.0 n.oo 0.00 0.0 0.0
3 |KLa zetting 1: 700 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
4 |KLa zetting 2: 4.00 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
5 | Minimum KLa [1/h): 200 0.00 0.0 0.00 0.0 000 0.00 0.0 0.00
6 |'anoxic fil KLa [1/h): 0.00 0.00 0.0 0.00 0.0 n.oo 0.00 0.0 0.0
7 |'Aerobic fil' KLa [1/h): 2.00 0.00 0.0 0.00 0.0 0.on 0.00 0.0 0.00
2 |00 Setpoint [mg/l): 200 0.00 0.0 0.00 0.0 000 0.00 0.0 0.00
9 |Mitrate on: 10.00 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
10| Mitrate aff: 20.00 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
11 |00 ore 1.00 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
12 |00 off: 200 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
13 |00 okl 1.00 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
14 |00 on 2 200 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
16 |00 on 3 200 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
16 _|Decant flow 1 (mikh): 250.00 0.00 0.0 0.00 0.0 000 0.00 0.0 0.00
17_|\wWastage flow 1 (mih): 10.00 0.00 0.0 0.00 0.0 n.oo 0.00 0.0 0.0
18 | Decant fow 2 [mih): 0.00 0.00 0o 0.0o0 0.0 [ i] 0.00 0o 0.0
19 |Wwastage flow 2 [mikh): 0.00 0.00 0.0 0.00 0.0 000 0.00 0.0 0.00
20 | Metal zalt concentration [mag/l): 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00
21| Metal salt Aorate (mh): 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
22 | Start of zalt addition (h]: 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.00
23 |Cessation of salt addition (h): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 3
oK I Cancel | Reset | Help |

Stagel Stage2 | Staged | Staged | Stageh | Stageb | Stage? | Staged
1_|Soluble BOD (mgd): 4.00) 4.00 4.00 4.00 4.00 4.00 4.00 4.00
2 | Particulate BOD [mal): 250 250 250 250 250 250 250 250
3 |Ammania [rmgdl): 2850 250 2850 2850 3850 3850 3850 JBE0
4 | Mitrate [rg1): 1E.00 1600 1E.00 1E.00 1E.00 1E.00 1E.00 1E.00
5 | Phazphate [mg): 0.00 0.00 0.oo 0.00 0.00 0.00 0.00 0.00
E |Dizgolved oxpgen [mg#): 200 200 200 200 2.00 2.00 2.00 2.00
7 |MLSS [mg/): 4400.00 4400.00 4400.00 4400.00 4400.00 4400.00 4400.00 4400.00
g |Wiable autatrophs (mg/): 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
9 | Monviable autotrophs [rmg/): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 _|Yiable heterotrophs [mg/l): 100,00 100,00 100.00 100.00 100.00 100.00 100.00 100.00
11 | Monviable heteratrophs [mg#): 000 0aa oan nan 0.00 0.00 0.00 0.00
12 | Temperature [C): 27.E0 2760 2760 27.60 27.60 27.60 27.60 27.60
13 |Wolume () 700.00 700,00 700.00 700.00 700.00 700.00 700.00 700.00
0K I LCancel | Eeset | Help |
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:adaa Dl
Al &l e SBR 3y o688
T I I SN 3_1&54_"1/9& -
Aol 2.5 sl (Laith A5 ol ) Jelis
Gele 1.5 3ad cuuy
(SBR 550 (e siall 138 3 Chaat slaal) Josd dylee ) Aol | 5ol Jucd

;g dsadll (sensitivity analysis)issbwal)l Jllas ¢ ja) . 7-1-4

sy 4 Agleall z3saiBylee Sl e ST ) aaly il A s isensitivity analysis
:JUal) Jasw e process i streams - dalall cliall o ST

dalall (10-9-8-7 m/h  a &lldg) (casill de s vesilind velocity Sl A o st
CJM\ é&i\.“ L;A Total SS jTOtal COD :LA:@ Lf Lﬁ};m\ L_\:\.a.u‘)ﬁ\ U C.Jj.u 'é)g\:.a <l bLu
Sl Jsal e

E =

— Input
— Parameter — Type — Element —Walues
&1 " Mone Mame ISecondar_l,l zedimentation tank 1 Start

2 " Stream Stage I Step

{* Process Stap
Farameter

I‘-.-"esilinl:l welocity

— Output
—Warable

{* Steam Name | stieam 10 stream 10, Total COD [mgd]
ztream 10, . Total suspended zolids (o)

" Process Stage I ;I

~ Diisplay Determinand ITu:utaI sugpended solids [masl) ;I

% Time seres
Remove

" Phase plat

k. | Eancell Help |
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sl Gass g isais ASALL

ndiial) slaally (alad) J6¥) Zasall) ) dpailyy .1-5
A Jei) e @il 6985 SSED 38lgal

Agsal) alls Al ) ()i Cun 535300l BOD ehal ad e ASALL gz 3saill acing
Glsiahls ) Ayl (ASML zisaill & Jall 8 LS) COD uls BOD a8 e Sy
210 59 Gilsaall b mage sa LS (g4l

RAun A54L1 Start | 17/07/201300:00 End |19/07/2013 00:00 P B Time | 1740722013 00:00
100 ................................................................................... ...................................
801 T S :‘ ..................................
................................................................................... 2 D Dmnoanaas sadhaaaanaanas s aanaanaasaaaaan)
gl
60 ............ T f ‘1 ................................
............ LT _..T.'.T.'_'T..‘._.'.T_'_'.f.f.'.._'_‘.f.f.'.._'_..f.'f.'._'_...ff.'_'_...Tff:_T..Tff'f.._...T.'f'_.,_...ff._ — == Flow(m¥h)
¥ B Total 55 (mg/l)
T o s Buounoirbmhivh i b i b bbb b fbopeoag.  oooooo Total BOD (mal)
I, S S Ammonia (mg/l)
e >;[ T T T T S Nitrate (mg/l)
d
20,578 _
g N T T C—
(o] SSLELLE P T T T T T T Ty
0 10 20 30 40 50
elapsed time (hours)
ASAL1-SSED1 GSL&S\ Ala u.a Tl (e gale Jgand) al g_'d\ il g Jalaia —(23) Jead
(ASALl-SSEDl)GSLd aladis) Jla ‘_,a Tl (e gale Jgaad) g.'d\ il (adda (9) Jeaadl
.| Total 55 Total BOD Ammonia . .
Flow (mh} (mall) (mafl) (ma/l) Witrate (mg/Th
Mean 4123 5.72 181 2580 50.56
Winimum 0.00 0.00 n.00 n.00 0.00
WMaximum 83.21 8.53 455 3841 54,88
Standard deviation 8.48 1.1% 0.60 8.95 11.81
Total mass (kg) 13.913 3.335 5.849 104.388
Peak lpad (g/3) 0.182 0.052 0.440 1.252
i) (gl o5 ) el o8 (10) Jsaad
) aas | | | | cob
(m*/h)e (mg/HTSS | (mg/HhBODs | (mg/l)NH; | (mg/I)NO; (ma/l)
42 13 6 3.4 37 13.9
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s Gl il a G on W dia Gams 10 59 odsanl a8 G 1)) DA e
ASALL z3sall das S Jiny Lo dasall 530 (10 Gagdall asll (s zalinad) (g lile Jsaaal
Vg yaall dasall

Aagil) dglee Jgean iy Lo a3l )90 ae LigeY) 385 (il Al Jabdd) (DA (e Jaadl
el 35 iy Loaens 4df Jaadl o Uiy LS ¢l e BOD (il Liaffy cdallaall o L 3
&5 ((oararadll B0 Canim)  alacY) 0 ) deaad oVl Gaal) fay sSlall dlee e e
Ofidaae 35ay e Jy 1y (42M%h)  ceresill ol dad v LYy (=la ) ) age
Adasall ) 5200y il Jgmy ) Gl s a5y Layys calapll il b Jascdiil) a8 5SS
el sl o elia Cipa sl L)

el ol Gaga) AL cilidal) B Ligal) 3855 s

S gyt A0 Al ik 8 ) el auity SSEDT (g9l s sill Gasa 3 5ai ()
Al ladal) ol Cpeca WiseY) 385 G s

s Gupall Lt il B Lisal) 385 i (11) Jsaad

Fun ASALT Start | 17/07/2012 00:00 End | 19407720132 00:00

Stage Ammonia (mgdl)

2.5
2.4
1.9

Mean

1.4
23
3.2
4.2
S.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
38.4
38.1
3Tz
348
37T
38.4
3B8.5
3B8.5

Minimum

Maximum

[=RERE RO R RN TR S R - R R RS R SRR P S R - R BRI SRR AR ] B

LD Guapall ALY clidall A Ligad) 5858 —(24) Jsal

i Lo Ly 3mg/l ) 38.5 Mg/l 1) dallaall dlee A LigaY) 385 (alis Jaadls
Aalld) dlee o8 8 da il ddee Jgaan
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e 4 1 00 dasglll Gasn (b Lggl) dabe 235 iy Uad 1) oY) selped. 1-1-5
Aad jiliu (i gy (plug flow Y completely mixed ¢ @8 g58 Jagad )

-
: dadleall
Run ASAL1/stac Start | 17/07/201300:00 End | 19/07/203 00:00 B 0| | Time |17/07/2013 00:00
100
1) ER It A R— S S (0 siesieni N SR MR S— :
i \ : : : I I : :
8 i : : : J 0
A L..... @080808006ha 06 0 BRGRG 0803 0aaaE 06 aEaRGRE foaa aanas Lo D) Baononanasnaaamheasaeaanaananafaasasesaanas
oo o | ; e . ; === Flow ()
| R : : L k o Total SS (mg/l)
407 L, T At el Bk SO i ;ﬁ i B s Total BOD (mg/l)
oD I S . S— s - "\____f‘. ..... 1‘1_;.;.'*\ - Tt Ammonia (mg/l)
y : : : : : figh j &t foo ———— Nitrate (mg/l)
S | o
. B B B coomoanoumotbosmoRcosaoRaotg paronsanpons0s haamser Liaho fuo B ookt ooce
0" ;~’~f...\. _____________________________________________________________________________ i / ‘ MV
10 s 20 30 ; 40 ; 50
T T T p— e Elapsed.time (hours)........... I S ST
ase) ¥ galsndl 385 ASALIL-SSEDI giladll Alla A malisel) (1 Wgle Jguand) o A gilill) pilagy Jakada —(25) Jsill
(4= 42563 Gags (B Ayggl) Jalsa
Tl (e Lgale Jpaaall i A il (adle (9) Jsaal Tl (e Lgale Jpaall i A il padls (12)Jsea)
456 Jala 239 (ASALL-SSED1) g ilai aais) Jla 5¢8d) Jalse 2355 (ASALL-SSED1) g ilas alais) Jla b
1 sl Agoad) Gaaga A 4 g3l Lysgil) Gaga
; Total 55 Total BOD | Ammaonia .
. Total 535 Total BOD Ammonia g . Flow (mih) i N \ Mitrate (mo/1)
Flow (meih} (mafl) f— (mafl) Nitrate (mgil) {mgd) {mo/) {mog/1)

Mean 4123 577 181 2490 50.55 Mean 4393 6.47 1.36 238 3288
Minirmum 0.00 0.00 0.00 0.00 0.00 Iinimum 0.00 0.00 0.00 0.00 0.00
Maximum 232 283 455 3841 C4 88 Maximum 2341 11.76 448 38.34 4381

Standard deviation 8.49 119 0.60 5.96 1161 Standard deviation 274z 326 083 832 16.40
Total mass (kg) 13.913 3.335 5.849 104.388 Total mass (kg) 17484 3108 8.103 79.853
Peak load (g/s) 0.182 0.052 0.440 1.262 Peak load (g/s) 0.272 0.078 0.824 u.e7?

iallad) 4l 8 1,5 s Y plug flow Y completely mixed e sl alsi i
Ladl of S Gam (12 59 galgaall) \ede Ulias Al 8l oy WA (5l (g Glld Jaadlg
Ladl of o€ W& 32mg/l ) 50 e il s Al Al 8 il 5S35 6 )
s LB lela 6 Badd Gy (aipe Apadae Y1 Al LY oy a8 Jas 3 il
Upemss Bl o3a (A ppilele (fidiime s i L) 3Saall diee DA (93] 30 il

- (el gz o) Cipaall olaal dialia iy
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Aol pags o Asgill Jalie gl 1529 daggdl) Gasa (B daial) paassY) £ s

e Alla 1 8 Buseill mgn (b Jaial) (eSS 385 Gl o malind) PUA e gl
Sl e Jaid) annS Y 2 3ga (06K Aysgill (mgn o Auseill Jalie 4 35as Dliad YA

Liggd) Gags B Jalall s ) 305 —(26) Jead

:Aéjtd\

Liggl Gaga A Jadal) Cuamsg¥) 5u$5 s —(13) Jgaad

RunASAL1/dstac Start |17/07/2001300:00 End | 19/07/2013 00:00 b

Stage DO (mgJly

Mean 1.7

6.1

T2

7.3

Minimum 0.0

0.0

0.0

0.0

Maximum 37

7.7

7.9

B P = e 2 P = e R

7.8

Aol AV Alasall e Ty a3l gpe e Ausgill Gmsn (8 i) a8 5 s Bl

gl Al Ayl Y Yems

D sl Gaga B Jadal) (S oYL aSadl) A8y e SEY gl 2-1-5

gl & hLall aal e Guseill ass 8 Jaiall aneS YL A8l Ayl sy i
Ol ) (calculated automatically) Jaiall GaauS VL aSaill diph (6<5 of Hla (g el
talled) e il (aS 4555 (Specified by user DO=2mg/l) DO aSxill ik aaai o
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Start | 17/07/201300:00 End | 19/07/2013 00:00 : I M| Time | 19/07/2013 00:00

Elapsed time (hours)

100
80 : ,ll ,'l
L (e 0 LSS
: y I
) ¥
e ;_,,______;_l__._:_l__-f,,,v,,,,,,
il T yod
PRGNS NI [ oyl S SRy W S S W S—— f——— y—
40} FEzT T
i Tl :
20; Dooangezd ~] .
‘ e :
- e
) = onooroonond faooooooooooiErmmnpaooooboooonoonoodhoonnoonrnodoonooonooofonnooooooofooooonnoonohonooon
0 10 20 30 40

50

((specified by user DO=2mg/l) Jaiall cpausS ¥l aSadl 45y )k

el (e Wale Jguaal) a3 Al milidl) (adla (9) Jgaad)

(ASAL1-SSED1)z il slaisl Jla b
( DO=2mg/l) Jaiall cpausSs¥l aSal) 45,5k

el (e Wale Jguanl) a3 Al il (adla (14) Jgaadl
asaill &&y g (ASAL1-SSED1) g ikai slaie) Jla &
(calculated automatically)Jaiall ¢Syl

- - == Flow (m%h)

Total SS (mgl)

""""" Total BOD (mg/l)

=== Ammonia (mg/l)

=== = Nitrate (mg/l)

J;g:.)g.'.l:d\ sulid) 389 ASALI1-SSED1 G:ﬂ.ﬁﬂ\ FAIPN gé bl (e gale Jgmanl) a8 Al ailill) gy Jalais —(27) Jedd)

Flow (m/h} TUE::Q' ﬂs}s T”E:;ED A'E::E:;"’ Nitrate (mg/l) Flow (m*/h) TE::QI f}s TUEE:;ED Ar("r:;?,g'a Nitrate (mgfl)
Mean 41.23 5.72 1.61 280 50.56 Mean 42.08 6.75 1.7 6.91 45.55
Minimum 0.00 0.00 0.00 0.00 0.00 Minimum 0.00 0.00 0.00 0.00 0.00
Maximum 83.21 8.63 455 38.41 5458 Maximum 83.21 874 464 3n47 54 67
Standard deviation 849 1.18 0.60 .95 11.61 Standard deviation 10.40 1.21 0.65 1224 13.99
Total mass (kg) 13913 3.335 5.049 104.388 Total mass (kg) 14.271 3.600 13.047 58.580
Peak load (g/s) 0.182 0.052 0.440 1.262 Peak load (g/s) 0.150 0.053 0.440 1.261

Ll e olly daadla (Say) 6hours
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ST Anllaall Aleal dasal) (& 5 Y Lasedl) Gass (A Jaial) GiaanSSVL oSl dipla s
& Al Baadl o oSy s c@aally (alal) bl aladed) OS5 e Ladd gl Jaad o oS

G Y G Jeay of (S Basedl lasn 3 2MO/e daid) sV 585 aaas Alls
Do Y i) Jealds @iy ipe adacl Gl
((27 Sy Sl




aSatl) A8y yaat dicg 4 (5 gl Ayggall Jalpe 230y Ayogil) (aga (B Jatal) Cpaedlg¥) g dgad
:(DO=2mg/1)duseill (s (& Jadall CpamsS YL

Lol (aga (B Jadall (S ) 38 55 -(15) Jsaad)
pSail) 43yl yaa die g 4 (5 g Ay gll Ja) ja

(DO=2mg/l)d; s (2 ga (& Jalal) (s WL

Jun 2 Start | 17/07/203 00:00 End | 13407/200:
Aun3 Start | 17/07/2m3 0000 End 13/07/2m30e00 | P] 1| 8| Time [100772m13 0000 ]

Stage DO (mgd)

0.1
0.6
1.2
1.6
-0
0.0
0.0
0.0
1.5
7.3
7.0
7.8

WMean

Minimum

Maximum

RN R o R N R RN R SR L)

Lsgll paga B Jadell cuaesS ) a5 (28) A8 Jsd)
pSatl) 4y ke yaat dicg 4 (5 ghay duggall Jala 2320
(DO=2mg/l) gl Lasa A Jaiall S NL

Bl Al e ey el e e dusedl) men b Jatal) eSSV 585 el Jaadls
Aasgll (1Y) Aayall ) Ygims G gl

Generic gisais dusgill pagay paldll ASM1  gds dhdial) slaadl cililes £y .2-5

ralil 3 5Slae (a) pa 5 SN Gl (agay Galdd)

Adinyy Ahadiall sleadl Cillee dadei 8 Ylexind SV z3gaill 58 ASML #3saill of Lo

P o A ydall dlasall 7 3saill 138 s D 520 5y COD sl cilily alasil e
eDaY Aalatin) Al Al all) Gn 5 el O ledle Jpeandl 5 Al il o A5ldl)
;48U 38 kaad) il
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Run A5M1 Start |18/07/201300.00 End | 21/07/2013 00:00 F| W W Time | 18/07/2013 00:00

100
- T '
: : : i
50 NN SO SN NSNS SO S S— 1
: : Lo : : : : =7~ Flow (mh)
P A T A : Total SS (mg/l)
L T sl S S S S Eridmigiibonond D e Total COD (mgl)
i oot : : : : : : : : : : : S Ammonia (mg/l)
f RN SRS NN UUURNE P s i St S S ST S === Nitrate (mg/|)
20’ LN : : : :
_‘:-—; E ..\‘ -
0 10 20 30 40 50 60 70 80

Elapsed time (hours)

ASM1- GENERIC -gitaill Qs 3 galigall (e Wale Jguand) a3 Al guilill) gda gy habada -(29) Jil)

(ASM1-GENERIC) g ilai i) Jla 3 gealipal) (e gule Jguanl) o3 i) qiliihl (aila (16) Jsaad

.| Total55 |Biodegradab| Total COD | Ammonia |, . '

Flowe (m/h) (ma/l) & COD (mafl) (mal) Mitrate {mg/ly
Mean 4122 238 &.00 19.20 780 40.38
Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 83.21 303 9.1 25.86 4442 4920
Standard deviation 693 0.37 135 3.76 1483 16.19

Total mazs (kg) 7274 24.421 58,660 23476 123.519
Peak lnad (g/3) 0.062 0.200 0457 0.509 113
il lguld a3 Al Sl ad (10) Jaad)

3/hY 241 COD

(m?*/h)gaxl | (mg/hTSS | (mg/HBODs | (mg/l)NH,4 | (mg/)NO3 (ma/l)

42 13 6 3.4 37 13.9

22 Lo Aggsall ailll Gy alindll (e lgle Joandl & Al i)l ad G el ) Baadl
gl Alanall - 3ail) 038 des Sl
tind) juarl alaa (e ddasall A a8 Sla dpa 3529 oalsiél :3-5

daclial) slidll Capa A g A g yal) dasdll (e wyll inll ,):"“’QJ uas dgag U i
o3 ¢laly 5l (ASMI) Gilll 23 sl alasiid AlSa) gyt 1 g paall Adasall ) 43 dualal
el (e deliall 3a il Crardind G Lgle Joanin il iUl a8 DA (e daadl)
:[24]
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Fun ASM1TINDUS Stat | 19/07/2013 00:00 End | 21/07/2013 00:00 b | B Time 13/07/201300:00

80

GO e

- —-—=-  Flow (m%h)
Total SS (mg/l)
""""" Total COD (mgfl)
=== Ammonia (mg/l)
—————— Nitrate (mg/l)

40155

200

50

Elapsed time (hours)

Sl dipa yalibly ASM1- GENERIC - zilaill Alla 8 galis) (1 lgle Jguanl) a8 A1) quiliil) mlags bahia (30) Jail
@\MM@M!&!(.AG

pld o lia U ua (a1 g (ASM1-GENERIC) gilal dbais) Jla (b el sl (o gl Jguaall a3 (Al il padda (17) Jsaad)

al) jpean! ghuas (a Aaall )
Flow (m/h) TE::E'I j;s E"”li&ggﬂgﬂb T”E:QEI?D ‘ AE:;E'E Nitrate (mg/l)
Mean 8151 .30 14.07 26.85 19.27 30.92
Minimurn 0.00 0.00 0.00 0.00 0.00 0.00

Masximum 83.21 7.45 50.30 5258 7282 47 41
Standard deviation 11.89 1.20 755 6.15 25.05 18.69

Total mass (kg) 25693 57.351 109.434  |78.584 126.071
Peak load (g/s) 0.172 1.163 1215 1683 1.006

L deliall o2a Jid dihic af 45 (SS=6mg/l 5 COD=25 mg/l) i)l ad LD
Al iV Cagylal eda Jie 8 Adasall o3 o1d) Alad e Oy

z i alaie|y CODA Al asall dal) ddasal) P e &igli Agan Jguay Aic :4-5
:[9](1as: 28) slaall jue Josbua 5lSlaall (ha) JLiS) aa (ASM1-Generic)
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Run2 Start | 15/07/20130000 End | 16/08/2013 00:00 F{O0| B Time | 13/07/2013 00:00

100

Flow (m3h)
Total SS (mg/l)
Total COD (mg/l)
Ammonia (mg/l)
Nitrate (mg/l)

0 100 200 300 400 500 600 700

Elapsed time (hours)

&1s8i Ugan Jgeasg ASM1- GENERIC - gilaill dla b galip) ¢ha lgule Jguanl) i il guilill) priagy Jabada— (31) sl
Uaadl) ) Alle

il Algan Jyuags (ASM1-GENERIC) g iai slaie) Jla 3 galipll (e lgule Juanll i A gililll gadle —(18) Jsaadl

Laaal ) e
Flow (m®h) T'E::E'I ”5}5 T”E:QEI?D AE:;:;'E Nitrate (mg/l)
Mean 44.27 4.93 47.19 1.58 15.67
Minimurm 0.00 0.00 0.00 0.00 0.00
Maximurm 83.21 3.03 53.19 29.93 17.58
Standard deviation 115 1.35 563 421 3.31
Total mass (kg) 150,280 1413121 44457 459,308
Peak load (o/=z) 0131 1.226 0.343 0.403

dasall elal & 8 JIR ssa Ll i e Adaadll (e zlad) 8l 8 CODA dgllall adl) Laads
@l 3 ljiahlll Alal ) 4l oda Capsg Adasall o3 o1 3 il A gl Jsaay Ll
owl

Antlaal) Allad ()5S (S gy (55301 illy 4y 5gall A0 Al je AdLaly Lid 1)

Gusgll Cyin s dsagg Aiaall ) Alle gl Algan Iy Jla b galipl) (oa Lgule Jguanl) 43 ) il padla —(19) ol

Gaasilly
Flows (mesh) TEEE'I ﬂs}s T”EE:QEI?D ’c‘r("rg;lr;'ﬂ Nitrate (mg/l}
Mean 42 69 171 12.30 18.31 3.04
Minimurm 0.00 0.00 0.00 0.00 0.00
Maximurm 3274 285 23.33 2754 9.63
Standard deviation 2568 0.88 6.69 884 2.80
Total mass (k) 4.500 29281 45735 6.656
Peak load (g/s) 0.066 D.454 0.633 0.140

COD dad cocabds) Cua dalleall didlad o Crivn G illy 40 gl Al Al e ddlia) ()] Jaads
A o3 Jie o e aclus Al Jslal) aal a5 12mg/l A 47mg/l o
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slaall z3sad s (Sequence Batch Reactor) SBR gisa aladdial o 43)Eal).5-5

AN

Aalead S @hlal) S SBR Ui s ddadinal) sleadly dadbeall sl o 45 laally Liad 13)

b Aaliy g dalledl ddee 8 Alledlly Lpla@Y) @hlall aal SBR ol ey G dalladll
13 el 40l Claanil)

Run SBR Stat 17/07/201300:00 End | 19/07/2013 00:00 F| | W Time |17/07/2013 00:00
800
700
600
500
= === Flow (m%h)

400 Total SS (mg/l)
300 P Total BOD (mg/l)

BRI S o b i iy } W T Ammonia (gl
200 ]t\ ! ,I‘ ,l\ ,\\ = Jl\ ,\l —— == Nitrate (mg/l)
100 ’ ‘\ ?rf i ! |\ 1' v b3 o ‘\ 'r 1

. cacaflogbel S, W\ poe B8 B P

0 1220 lersg, N Lt s Zal)
0 10 20 30 40 50

Elapsed time (hours)

SBR allaj aladiuly ASM1- GENERIC - zileill Alla 3 galind) ¢ha lgale Jsmanl) ai i) gilisl) qraagy Jabda— (32) Jedl)

Wgle Jgaanll o ) it adla (16) Jgaad

Uaziall slaal) aliai aladia) Ja 8

lgale Juanll o3 A il (adla (20) Jsead

SBR alli aladiad Jla 4

Flow (n?ih) Tz:g' jf’ Plodegrsad T”E::gfl?n A'E:g”f:;'a Nitrate (mg/) Flow (m/h) TE::Q' jﬁf’ T”E: ;ED T”Efﬂ' ;jl?n A?ﬂ:’;ﬂ'a Nirate (mg)
lMean 4122 2,33 .00 19.20 7.80 40.33 Mean 40.82 18.77 0.37 0.37 3.90 430
Winimum 0.00 0.00 0.00 0.00 0.00 0.00 Winimum 0.00 0.00 0.00 0.00 0.00 0.00
Waximum 83.21 3.03 an 25.86 4442 49.20 Waximum 250.00 743.58 1323 13.23 35.30 38.21
Standard deviation 6.93 0.37 1.55 576 14.88 16.19 Standard deviation 8336 107.04 191 1.8 941 1128
Total mass (kg) 7274 2442 58660 23.476 123519 Total mass (kg) 229.958 4.524 4524 47739 58.745
Peak load (g/s) 0.062 0.200 0.497 0509 143 Peak lnad (0/s) 51638 0918 0.919 2521 2554

alls L3l Tas Apie 350n ) Ailedl) Adliall Ssally Lisa) Gl BOD dad aléas) laadls
sl 8 SBR Al o) ey Lo Lggall asill ae llXS5 dniiall slaall alas 3 lgile llas A
Aslled) Llee 8 Gegall il
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;¢ Asaill (sensitivity analysis)dsulawaldl Sl ¢)a).6-5

G Aalendl Zisaisyplee el o ST ) aaly 8l A w3 :[10]sensitivity analysis
t Qb)) Jasw e s process o streams = dalal) cufiahull e ST 1 aal;

ialall (10-9-8-7 mih iy ellg) (sl deyuvesilind velocity b duhay st
oWl Gasll é Total SS sTotal COD dad 8 (solll cumuill (mga 7 3gad Byalaa eyl
pdull gl e

W Sensitivity analysis ==
stream 10: Total COD (mgdl}
29

28

27

- wm oo
W
= w oo

=

stream 10: Total COD (mg/T)
varying P = Vesilind velocty:

Laaall e gAY Bl L5 Total COD 4ad b 55l vesilind velocityd g isall dsulua giags lada —(33) Jea

< Total COD i cassil 10m/h A 7m/h e vesilind velocity e salyy of Jaadls
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"4 Sensitivity analysis

stream 10: Total suspended solids (mg/l)

44

42

40

38

36

34

32

3.0

28

26

24

22

ey =

]

10 20 30 40 50

stream 10: Total suspended solids (mg/l)
varying P = Vesilind velocity:

Aaaal) e gladl @8 A Total SS dad 3 35554l vesilind velocityd z dsaill dsulua piagy abada —(34) Joil)

4.4 0 TSS 4ad cuatil 10 m/h ) 7m/h o= vesilind velocity 4 sab) off Jasdu
Aallad) dullad fueas Sy 3 mg/l )
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ralaliingy)
:ASALL ddasial) sleelly Galad) 5V z3sall Y dually o

el (s alindll (e lgle Jsandl S Al Glild) o G aad) il LBl o
5anill 28U 3180l by elaY zdgall 13 aladind 40K e Jay Lo gy pail
Gl e ae Dbl 038 sy
o il 3 LigdY) 35 of Adaadle oSy alSlaad) il saalie A e
BOD S5 (amidi) 385 cdajiill Lee Jpms i Lo 3mg/l Y Ly 40mg/l
Img/l 1SS 5 Lys2mg/l -
O Lo lapuin ilinl) Ly ae§ aiall sleall aasa 8 dysgill Jalpe 2o 33l o)
idld 3 %Y oplug flow g5 ) JelS zhe e B8 cll g i of e
- goaly JS Aallall
55 o (DO=2mMO/)  duseil) piagn (A Jaiall annS VL el Ayl aaas )
pSaill dapla paat)  allad) G sl Gualls ¢ aly JSI Aallaal) Adlad 8
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ABSTRCT

As the result of increased environmental awareness and interest in the effective
protection of the environment from pollution, the restrictions has 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 aims to
model and simulate wastewater and industrial wastewater treatment plant, and it
iIs 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 Almaaze wastewater treatment plant in Tartous. The study shows by
using STOAT, a good efficiency and performance of Kherbet Almaaze WWTP
using (ASM1,ASAL1) models, and we could to 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,ASAL1
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