1. Supplementary material A: Schematic drawing of the two systems at lab scale
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Figure A1l. Schematic drawing of the two systems at lab scale. Two systems were installed in triplicate, which
were located in one common room. The AS system was based on the Wuhrmann process and the
conventional configuration of WSPs consisted of three compartments in series, including an anaerobic, a
facultative and a maturation pond [1].



2. Supplementary material B: The microbial interaction in the two models

Table B.1. Overview of microbial competition for substrates (S) and dependencies through formed products
(P) in the AS model.

Particulate Soluble
+ - 3-
Processes COD COD Acetate | NHs* | NOs- | PO« | O2
Hydrolysis P
(anaerobic/anoxic/aerobic)

Fermentation

Anoxic heterotrophs (HB)

i~}

Aerobic heterotrophs (HB)

Autotrophs (AB)

Phosphate accumulating

organisms (PAO)

Table B.2. Overview of microbial competition for substrates (S) and dependencies through formed products
(P) in the WSP model.

Processes Paticlis | £olTn Acetate | NHat | NOs- | POs3 | O2 | N2 | CHa

COD COD

Anaerobic ponds

Hydrolysis P

Fermenting bacteria (FB) P

Acetotrophic
methanogenic bacteria P
(AMB)
Hydrogenotrophic
methanogenic bacteria P
(HMB)
Facultative and maturation ponds

Anoxic heterotrophs (HB)

Aerobic heterotrophs
(HB)

Autotrophs (AB)

=

Algae growth on NH¢*

Algae growth on NOs




3. Supplementary material C: Initial and influent conditions

The initial and influent concentrations of the components related to COD in below table were
calculated based on their typical fraction of total COD in municipal wastewater according to Henze, ef al.

[2]-

Table C.1. The initial and influent concentrations of the two model.

. Initial Influent Unit
Name Description .. .
condition | condition

Xs Slowly biodegradable particulate COD 31.2 94.5 g COD.m?3
X Particulate inert COD 11.1 26.2 g COD.m?
Xrg Fermenting bacteria 2.67 6.30 g COD.m?3
XumB Hydrogenotrophic methanogenic bacteria 0.45 1.05 g COD.m?3
XaMB Acetotrophic methanogenic bacteria 0.45 1.05 g COD.m?3
XpHA Poly-hydroxyalkanoates 0.45 1.05 g COD.m?3
Xpp Polyphosphate 0.01 0.01 g COD.m?3
Xpao Phosphate accumulating organisms 0.45 1.05 g COD.m?3
Xa Autotrophic bacteria 0.14 1.4 g COD.m?3
Xu Heterotrophic bacteria 2.8 14 g COD.m?3
XaLg Algae 5 0.01 g COD.m?3
Sg Fermentable, readily biodegradable soluble COD 17.83 37.79 g COD.m?3
Sa Fermentation products as acetate 13.37 14.70 g COD.m?3
St Soluble inert COD 5.35 12.60 g COD.m?3
So Oxygen gas 5 5 g O2m?
Snu Ammonium nitrogen 16.35 15.24 g N.m-
Sno Nitrite- and nitrate- nitrogen 0.06 0.08 g N.m?
Spoa Phosphate 2.06 1.91 g P.m?




4. Supplementary material D: Stoichiometric matrix and kinetic rate expression

Table D1. Stoichiometric matrix of the activated sludge model.

Component (i) — Sk Sa Si So SNH Sno Sn2 Spo4 Xs Xt XXPHA XH-0 XH-NO Xxpp Xpao Xas
gCoD. gcop. gCoD. gcop. gN.I” gCoD. gcop. gCop. gCoD. gcoD. gcop. gCoD.
Process (j) | gn.m3 gnm? | gp.m? gcop.m
m-3 m-3 m-3 m-3 3 m-3 m-3 m-3 m-3 m-3 m-3 m-3
Aerobic 1-¢ ¢ o o 1
1 - -
P hydrolysis ! St ! g
Anoxic 1-f, f, 9 9 1
2 - -
P hydrolysis ! St ! g
Anaerobic ¢ ¢ o o 1
3 - -
P hydrolysis ! S ! :
Storage of
p4 Xpria -1 Ypos 1 —Ypos4
Fermentatio . )
ps 0 -1 1 INSF Ipsp
Anoxic 1 lNﬂ -y 1—vy ipj
- Y, ——_H __H |y,
ps | growth of Ya H_ 2.86Yy 2.86Yy FB_ !
HB on Sk — Inxs — lpxB
Anoxic 1 1-Y, 1-Y
p7 growth of s — inxB 2.86Yy 286Y, | ~iPxs 1
HB on Sa
Anoxic v v
PHA PHA
ps | storage of 286 286 -1 —Ypua 1
Xpp
Anoxic
| 1=Yeao| 1-Yero|
po | growth of — inxs 2.86Ypno | 2.86Ypag | ~ lPXB —1/Ypao 1
Xpao
Aerobic 1 1 iNsp ipsp
; NSE _PSE
P growth of A 1- . Yu Yrp 1
H H . .
’ HB on Sk — Inxs — lpxs
Aerobic
p1 1 12 : .
) tc;(];wthsof Y, Ty, | i — ipxs 1
on Sa




1 _—
p1 Growth of 457 Y, 1 - 1
2 AB -3 | =i Ya
Ya — InxB
Aerobic
p1
, storage of —Ypua -1 —Ypha 1
Xep
Aerobic 1
p1
\ growth of 1 — inxs — ipxgp —1/Ypao 1
Xpao Ypao

p1 Decay of 1

5 PHA

p1 Decay of

. HB_O 9, 9, 1-fy fx1 -1

p1 Decay of

- | _HBNO » bl e !

p1

Decay of PP 1 -1

8

p1 Decay of

\ PAO 9, 9, 1-fy fx1 -1

p2

, Death of AB 9, 9, 1- fy fxi -1
Composition matrix

gcob/unit comp. 1 1 -1 0 -4.57 -1.71 0 1 1 1 1 1 0 1 1

g~/ unit comp. insr insy 1 1 1 inxs inxg 0 inxg Inxg 0 inxp inxp
gp/ unit comp. ipsp ipst 0 0 0 1 ipxs ipxy ipxp ipxp 1 ipxp ipxp

91 = inxg — fu X inxg — (fa — 1) X inxs

9, = ipxg — fxu X ipxi — (fu — 1) X ipxs




AP compartment

Table D2. Stoichiometric matrix of the waste stabilization pond model.

Component (i) — Sk Sa St SNnH Sros Stz ScHa Xs Xt XeB Xawms XHmB
Process (j) | gcoo.m™ | gcop.m?® | gcop.m gn.m3 gp.m™ gnm?® | gcoo.m® | gcoo.m?® | gcoo.m?® | gcop.m?® | gcoo.m® | gcop.m?
p1 Hydrolysis 1—fg fg; 9, 9, -1
1 1—Yrp D5 ipsp 1—Yrp
p2 | Growth of FB - E W YFE.Q E — lpxp W 1
— INxB

Growth of 1 . . 1—Yams
pe AMB - YamB X8 ~ IpxB 4Yamp !

Growth of . . 1 1—Yymp
Pt HMB ~INxB ~ IPxB  8Yump | 4Yaws !
ps Decay of FB 9, 9, 1-fx fy -1
ps | Decay of AMB 9 9, 1— fy fx1 -1
p7 | Decay of HMB 9, 9, 1— fx fx1 -1




FP and MP compartments

Component (i) — Sr Sa So Snu Sno Sn2 Sros Xs Xt Xu-o Xu-No XaL XaB
. gcop.m- | gcop.m- gcop.m- | gecop.m' | gcob.m | gcop.am | gcob.m | gcop.m
Process (j) | gcop.m3 gN.m3 gn.m> gn.m? gr.m3
3 3 3 3 3 3 3 3
Anoxic growth of 1 insp i 1Yy | 1Yy | dpsp ;
P HB on Se Ya Y, VB | T286y, | 286Y, | Y P 1
Anoxic growth of _ i ) _ 1-Yy | 1-Yy )
P HB on Sa Ya ~ Inxs 286Y, | 286Y, | e 1
Growth of Algae 1 ] ) 1
10 —j —i
p on NH: NXALG PXALG
Growth of Algae 1 . .
pi . — INXALG — IpxaLG 1
on NOs + 4.57inxaLG
- inxaLg ipxaLc
p12 | Algal respiration for—1 . . 1
i — fo1 Xinxi —fp1 Xipxi i
Aerobic growth of 1 1 insp ; ipsp i
p13 HB on Sr Yy Yy Y NXB Y PXB 1
Aerobic growth of 1 1
p14 Y., Ty, — InxB — ipxp 1
HB on Sa Yy Yy
457 1. 1
pis Growth of AB 1- N v, e A — ipxg 1
pi6 Decay of HB_O 9, 9, 1-—fx fx1 -1
p17 | Decay of HB_NO 9, 9, 1-fy fx1 -1
p18 Death of ALG 9 9, 1-fy fo1 -1
p19 Death of AB 9, 9, 1—fy fx1 -1
Composition matrix
gcop/unit comp. 1 1 -1 0 -4.57 -1.71 0 1 1 1 1 1 1
g/ unit comp. insk 0 1 1 1 0 inxs inxg inxp inxp inxarg inxp
ge/ unit comp. ipsp 0 0 0 1 Ipxs ipx ipxp ipxp IpxaLG ipxp

9y = inxg — fu X inxt — (fg — 1) X inxs;

9, = lpxg — fr X ipxs — (fr — 1) X ipxs




Chemical reactions in WSPs

Component (i) — Sros Sark XcaoH Xcar X1ss Snu SNH3_aq SNH3 g
Process (j) | gp.m3 molxcos. m? grss.m3 grss.m3 grss.m’ gn.m? gn.m? gn.m?
p20 Precipitation -1 0.048 -2.39 10 7.61
p21 Redissolution 1 0.048 2.39 -10 -7.61
p22 Ammonia balance -1 1
p23 Ammonia volatilization -1 1
Composition matrix
gN/ unit comp. 0 0 0 0 0 1 1 1
gp/ unit comp. 1 0 0 0.10 0 0 0 0
grss/unit comp. 0 0 1 1 -1 0 0 0
Charge 0.048 -1 0 0 0 0 0 0




Table D.3. Kinetic rate expression of the activated sludge model.

Process Kinetic rate expression
Aerobic 0, = (T).K Xs/(Xu + XrB) ] So2
-_ . h. .
hydrolysis ! Kx + (Xs/(Xu + Xpp)) ng + So2
Anoxic Kib, Xs/(Xy + XgB)
. P2 = f(T) Kh-r|H H .
hydrolysis Kio, +So2 Kx + Xs/(Xu + Xpp))
Anaerobic €(T).K Kﬁ)yzd [ Xs/(Xyg + XpB)
: Pz = - Kh- T .
hydrolysis 3 € Ki)yzd +So, Kx+ (Xs/(Xu + Xrp))
Storage of Sa Xpp/Xpao
ps = f(T). qpua- . -Xpao
XrHa * K3 +Sa Kpp + Xpp/Xpao
Kib, KNo Sg
Fermentation | ps = f(T). gfe- ! . . Xy
K, + S0z KNg +Sno KF + Sp
Anoxic 0o = f(T). pyp1 Sp Sk Kio, Sno SnH Spo4
growth Of HB 6 “PHTH: Kg + SF ' SF + SA ' K}-E)Z + 502 ' K]I:IIO + SNO ' KEH + SNH ' KE + Sp04 FHNO
on Sr
Anoxic 07 = £(T). . Sa Sa Kﬁ)z Sno SnH Spo4 X
growth of HB | HKE 45, "Se +Sa K, + S0z KEo +Sno KNy + S KE +Sp0s 0
on Sa
Anoxic Pa
Sno Spoa Xpua/Xpao Kiax — Xpp/Xpao Kb,

storage of Xrp

= f(T).Mp. qpp- -Xpao

KRo + Sno KB + Spos KBiua + Xpua/Xpao Kipp + Kbhiax — Xep/Xpao Kb, + So2

Anoxic 09 = (T). M- lipao. Sno _ SNH . Spoa _ Xpua/Xpao _ K6, Xpno
growth of KRo +Sno Kiu + Sxu Kb + Spos Kbua + Xpra/Xpao Koz + Soz
Xpao
Aerobic _ Sk Sg Soz Snu Spo4
growth of HB Pro = [0t K§ +Sp Sp +Sa K8, +Soz Ky +Snu KP + Spos Ko
on Sr
Aerobic 011 = £(T). . HSA . Sa — Soz — Snu . HSP04 Ko
growth of HB Kx +Sa Sr +Sa Koz +So02 KNy +Snm Kp +Spos -
on Sa
Growth of AB | p1z = f(T). pa. KﬁHSI\fSNH . KSZS(-): Soy’ K‘QS:OSPO4' A
Aerobic _ Soz Spoa XpHa/Xpao Kiax — Xpp/Xpao
P13 = f(T). qpp. PAO

storage of Xep

K82 + Soz Kp + Spos Kpua + Xpra/Xpao Kipp + Kiiax — Xep/Xpao

Aerobic pra = (). hpao- = Soz — Snu . PSP04 — Xpua/Xpao Koo
growth of Koz +Soz Kyu + Snu Kp +Spos Kpua + Xpua/Xpao
Xprao
Decay of P15 = f(T).bpua. Xpua
PHA
Decay of p16 = f(T).by. Xy o
HB_O
Decay of p17 = f(T).by. Xy no
HB_NO
Decay of PP | p,o = f(T).bpp. Xpp
Decay of PAO | p;9 = f(T).bpag. Xpao
Decay of AB | p,q = f(T).ba. Xp
Arrhenius | f(T) = 8720

equation




Table D.4. Kinetic rate expression of the waste stabilization pond model.

Process | Kinetic rate expression
AP compartment
. Xs/(Xu + XpB)
Hydrolysis py = f(T).Ky. Ky + X/ e + Xem)) . (Xy + Nny- XpB)
Sg K63 Ko SnH Spoa
Growth of FB po = f(T). ugp- . . . . Xpp
’ Ki® +Sp K3 +Sa Ki +Sno Kih +Snu K5° + Spos
Growth of AMB ps = f(T). S KEs™ KRG" Sk Spos
P TPRAME 45, KGY® + Sop KRG + Sno KAM® + Sy KEM® + Spos "M
SH2 Koy® SnH Spoa
Growth of HMB ps = f(T). tumB- KAVE 45 KAMB 15 KOME 1 S KIVE 4 g .XyMB
H2 Hz2 Ko 02 Kng na Kp PO4
Decay of FB ps = f(T).bgg-Xpp
Decay of AMB P = f(T) bAMB' XAMB
Decay of HMB pz = f(T).bymp. Xump
FP and MP compartments
Anoxic growth of HB 0g = F(T). 1.1 Sk Sp Koz Sno SNH Spo4
on Sr ° T 1S SE +Sa KE, + S0, KHo + Sno Kiy + Sy KB +Spos 0
Anoxic growth of HB 00 = FCT). g Sa Sa K&z Sno SnH Spo4
on Sa ° R S, "SE +Sa KH, + S, KH 4+ Syo KHL + Sy KH 4+ Spg, 7N
Growth of ALG on Snu Spo4
p1o = f(T). f(L). parc- - -XaLG
NH: KNiC + Snu KB“ + Spos
Growth of ALG on — £(T).£(L) Sno Spo4 KR X
So2
Algal respiration P12 = f(T).bfLsG.W.X ALG
02 02
Aerobic growth of Sp Sp Soz Snu Spos
p13 = f(T). py- : . : . -XH.0
HB on Sk Ki +Sp Sp +Sa KG, +Soz Kiw +Snu Kp +Sposa -
Aerobic growth of Sa Sa Soz SNH Spo4
P14 = f(T). py . : . . Xu0
HB on Sa 14 Ki{ +Sa Sk +Sa K, +S02 KNy +Snu Kp +Spos -
S S S
Growth of AB p1s = f(T). pa. AL 2 £ot

. . . A
K +Snu K&, +Soz KB + Spos

Decay of HB_O

P16 = f(T).by-Xu o

Decay of HB_NO

p17 = f(T).by. Xy no

Death of ALG p1g = f(T).barc-Xare
Decay of AB p1o = f(T).by. Xp
Precipitation P20 = Kprg- Spos- Xpeon
Redissolution

P21 = Krgp- Xpep: SALK1/(KALK + Sark)

Ammonia balance P22 = 1% 10pK-pH
Ammonia P23 = Kj[NH;]
volatilization
Arrhenius equation f(T) = T—20




Table D.5. Parameter values in the two models.

Para. | Description Value Unit Reference
Algae (Xac)
HALG Maximum growth rate of algae 2 d! Reichert, et al. [3]
KRS Ammonium half saturation coefficient for algae 0.01 g N.m- Chao, et al. [4]
Kﬁlac Nitrate half saturation coefficient for algae 0.01 g N.m?3 Chao, Jia, Shields,
Wang and Cooper [4]
Reichert, Borchardt,
KALG | Phosphorous half saturation coefficient for algae 0.02 g P.m? Henze, Rauch,
Shanahan, Somlyody
and Vanrolleghem [3]
Reichert, Borchardt,
KALG Oxygen half saturation coefficient for algae 0.2 O2.m? Henze, Rauch,
0z V8 & 8 Shanahan, Somlyody
and Vanrolleghem [3]
Reichert, Borchardt,
baig Decay rate of algae 0.03 dt Shalx_qlae;fs: Iszjicl;,o dy
and Vanrolleghem [3]
Reichert, Borchardt,
bAi% Respiration rate of algae 0.05 d? Henze, Rauch,

Shanahan, Somlyody
and Vanrolleghem [3]

Autotrophic bacteria (X,)

Henze, Gujer, Mino,
Matsuo, Wentzel,

Ya Yield of autotrophic bacteria 0.24 g COD.g'N Marais and Var
Loosdrecht [2]
a Maximum growth rate of autotrophs 2 d! Sah, et al. [5]
Henze, Gujer, Mino,
Matsuo, Wentzel,
Kéz Oxygen half saturation coefficient for autotrophs 0.5 g O2m3 MarZis and VZan
Loosdrecht [2]
Sah, R ,
A Ammonium half saturation coefficient for E_i, ousseau
KNu 0.2 g N.m?3 Hooijmans and Lens
autotrophs
(5]
Henze, Gujer, Mino,
K 9 Phosphorous half saturation coefficient for 0.01 g P.m? Matsu.o, Wentzel,
autotrophs Marais and Van
Loosdrecht [2]
Sah, Rousseau,
ba Specific biomass decay rate of autotrophs 0.015 d? Hooijmans and Lens
(5]
Heterotrophic bacteria (Xy)
H , Gujer, Mino,
Yy Yield of heterotrophic bacteria 0.63 g COD.g! COD enze, Ter, Mno

Matsuo, Wentzel,




Marais and Van
Loosdrecht [2]

Henze, Gujer, Mino,
Matsuo, Wentzel,

Maxi th rate of heterotroph: 6 d-
Uy aximum growth rate of heterotrophs Marais and Van
Loosdrecht [2]
Henze, Gujer, Mino,
" Fermentation products (acetate) half saturation Matsuo, Wentzel,
Ka . 4 g COD. m?3 .
coefficient for heterotrophs Marais and Van
Loosdrecht [2]
Henze, Gujer, Mino,
- Oxygen half saturation coefficient for Matsuo, Wentzel,
Koz 0.2 g O2m3 .
heterotrophs Marais and Van
Loosdrecht [2]
Henze, Gujer, Mino,
- Ammonium half saturation coefficient for Matsuo, Wentzel,
KyNu 0.05 g N.m?3 .
heterotrophs Marais and Van
Loosdrecht [2]
Sah, R ,
u Fermentable substrate half saturation coefficient E,l, ousseau
Kg 3 g COD. m?3 Hooijmans and Lens
for heterotrophs
[5]
Henze, Gujer, Mino,
- Nitrate half saturation coefficient for Matsuo, Wentzel,
Ko 0.5 g N.m?3 .
heterotrophs Marais and Van
Loosdrecht [2]
K, Inhibition coefficient of oxygen for heterotrophs 0.35 g O2m? Alpkvist, et al. [6]
Henze, Gujer, Mino,
u Phosphorous half saturation coefficient of Matsuo, Wentzel,
Kp 0.01 g P.m?3 .
heterotrophs Marais and Van
Loosdrecht [2]
Henze, Gujer, Mino,
Correction factor for anoxic growth of 0.8 Matsuo, Wentzel,
M heterotrophs ’ Marais and Van
Loosdrecht [2]
Henze, Gujer, Mino,
Matsuo, Wentzel,
D te of heterotroph: 0.4 d-!
by ecay rate of heterotrophs Marais and Van
Loosdrecht [2]
Fermenting bacteria (Xgg)
Yeg Yield of FB 0.053 g COD.g' COD | Langergraber, et al. [7]
Sah, Rousseau,
UFB Maximum growth rate of FB 6 d?! Hooijmans and Lens
[5]
. - Langergraber,
B Fermentable substrate half saturation coefficient )
Ky 28 g COD.m?3 Rousseau, Garcia and
for FB
Mena [7]
Langergraber,
KEB Inhibition coefficient of oxygen for FB 0.2 g O2m? Rousseau, Garcia and

Mena [7]




Langergraber,

KES Inhibition coefficient of Sno for FB 0.5 g N.m?3 Rousseau, Garcia and
Mena [7]
Langergraber,
K& Saturation coefficient of Sxu for FB 0.01 g N.m Rousseau, Garcia and
Mena [7]
Henze, Gujer, Mino,
KEB Phosphorous half saturation coefficient for FB 0.01 g P.m?3 I\I/\I;:i:i(;’ :X;I:Z(:'
Loosdrecht [2]
Langergraber,
brg Decay rate of FB 0.02 d! Rousseau, Garcia and
Mena [7]
Hydrogenotrophic methanogenic bacteria (Xymp)
Yims Yield of HMB 002 | gCOD.g'COD I;aelzi’;‘::iz;l Tg}d
UHMB Maximum growth rate of HMB 1 d I;ilgz::;f;?gf
Hydrogen gas half saturation coefficient for Kalyuzhnyi and
KiE" e HMB 000013 | g COD.m? Fec}iloroviZh 8]
KHME Oxygen half saturation coefficient for HMB 0.215 g O2.m3 I;aelgz::‘zi’; Tg}d
KHMB Nitrogen half saturation coefficient for HMB 0.01 g N.m? Assumption
KHMB | Phosphorous half saturation coefficient for HMB 0.01 g P.m?3 Assumption
bume Specific biomass decay rate of HMB 0.04 dt! I;aelgzi:z; Tg}d
Acetotrophic methanogenic bacteria (Xavp)
Langergraber,
Yamp Yield of AMB 0.032 g COD.g?COD | Rousseau, Garcia and
Mena [7]
Langergraber,
UAMB Maximum growth rate of AMB 0.085 d- Rousseau, Garcia and
Mena [7]
Langergraber,
KAME Saturation coefficient of Sa for AMB 56 g COD. m?3 Rousseau, Garcia and
Mena [7]
Langergraber,
KAME Inhibition coefficient of oxygen for AMB 0.0002 g O2m? Rousseau, Garcia and
Mena [7]
Langergraber,
KAMB Inhibition coefficient of Sno for AMB 0.0005 g N.m- Rousseau, Garcia and
Mena [7]
Langergraber,
KAME Saturation coefficient of Sxu for AMB 0.01 g N.m?3 Rousseau, Garcia and
Mena [7]
Langergraber,
KAME Saturation coefficient of Sros for AMB 0.01 g P.m?3 Rousseau, Garcia and

Mena [7]




bAMB

Decay rate of AMB

0.008

Langergraber,
Rousseau, Garcia and
Mena [7]

Precipitation and redissolution

kPRE

Rate constant for P precipitation

m?3.gl.d!

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

kRE‘.D

Rate constant for redissolution

0.6

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

KaLk

Saturation coefficient for alkalinity

0.5

mole HCOs1. m=

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Nitrogen and Phosphorus content

INXB

Fraction of nitrogen in bacteria

0.07

g N. g1 CODsm

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

INXALG

Fraction of nitrogen in algae

0.063

g N. g1 CODaLg

Peng, et al. [9]

inxs

Fraction of nitrogen in Xs

0.04

g N. g1 CODxs

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

INXI

Fraction of nitrogen in Xi

0.03

g N. g1 CODxt

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

inst

Fraction of nitrogen in St

0.01

g N. g1 CODst

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

insk

Fraction of nitrogen in Sr

0.03

g N. g1 CODsr

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

ipxs

Fraction of phosphorus in bacteria

0.02

g P. g1 CODsum

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

iPXALG

Fraction of phosphorus in algae

0.01

g P. g1 CODaLc

Reichert, Borchardt,
Henze, Rauch,
Shanahan, Somlyody
and Vanrolleghem [3]

ipxs

Fraction of phosphorus in Xs

0.01

g P. g1 CODxs

Henze, Gujer, Mino,
Matsuo, Wentzel,




Marais and Van
Loosdrecht [2]

ipxi

Fraction of phosphorus in X1

0.01

g P. g1 CODxi

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

ips

Fraction of phosphorus in St

0.00

g P. g1 CODs

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

ipsp

Fraction of phosphorus in Sk

0.01

g P. g1 CODsr

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Phosphorous accumulating organisms (PAO)

Yprao

Yield coefficient (biomass/PHA)

0.63

g COD.g"' COD

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Ypo4

PP requirement (Sro4 release) for PHA storage

0.40

gP.g1 COD

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

YpHA

PHA requirement for PP storage

0.20

g COD.g' COD

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Hpao

Maximum growth rate of PAO

1.00

4

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

qpHA

Storage of Xrua (base Xrr) rate constant

3.00

g XpHa. g1 Xpao
41

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

qpp

Storage of Xperrate constant

1.50

g Xep. g Xpao d!

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

P
KPP

Poly-phosphate saturation coefficient

0.01

g Xep. g1 Xpao

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

P
KPS

Phosphorous in storage of PP saturation
coefficient

0.20

gP.m?3

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

P
KMAX

Maximum ratio of Xrr/Xrao

0.34

g Xep. g1 Xpao

Henze, Gujer, Mino,
Matsuo, Wentzel,




Marais and Van
Loosdrecht [2]

P
KWP

Inhibition coefficient for PP storage

0.02

g Xep. g1 Xpao

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

P
KPHA

PHA saturation coefficient

0.01

g XrHa. g1 Xprao

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

P
KNH

Ammonium half saturation coefficient for PAO

0.05

g N.m?

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

P
Koz

Oxygen half saturation coefficient for PAO

0.20

g O2m?3

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Nitrate half saturation coefficient for PAO

0.50

g N.m?3

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Phosphate (nutrient) half saturation coefficient
for PAO

0.01

g P.m?3

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Acetate half saturation coefficient for PAO

4.00

g COD.m?

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Np

Correction factor for pupso under anoxic
conditions

0.60

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

bPAO

Specific biomass decay rate of PAO

0.20

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Specific biomass decay rate of Xrp

0.20

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

bPHA

Specific biomass decay rate of Xrua

0.20

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Hydrol

sis

Kx

Saturation coefficient for hydrolysis

0.10

g CODsk.g
CODsum

Henze, Gujer, Mino,
Matsuo, Wentzel,




Marais and Van
Loosdrecht [2]

Kp

Hydrolysis rate

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

HYD
INO

Anoxic hydrolysis reduction factor

0.60

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

HYD
Nfe

Anaerobic hydrolysis reduction factor

0.40

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

HYD
Koz

Saturation/inhibition coefficient for oxygen

0.2

g O2m?3

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

HYD
KNO

Inhibition coefficient for nitrate

0.50

g N.m?3

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]

Other parameters

Tw

Temperature of the pond

29

Sah, Rousseau,
Hooijmans and Lens

(5]

Otw

Temperature coefficient

1.07

von Sperling [10]

Reaeration coefficient

0.3

Sah, Rousseau,
Hooijmans and Lens

(5]

Saturation concentration of oxygen

7.75

g O2m?3

Sah, Rousseau,
Hooijmans and Lens

(5]

Irradiance at surface

900

puE.m?2s?

Kayombo, et al. [11]

Irradiance at depth z

Variable

HE.m2.st!

Heaven, et al. [12]

Light extinction coefficient

13

Sah, Rousseau,
Hooijmans and Lens

(5]

Depth

Variable

Sah, Rousseau,
Hooijmans and Lens

(5]

IK

Saturation constant for the light limitation

198

puE.m2.s?

Kayombo, Mbwette,
Mayo, Katima and
Jorgensen [11]

p1

Fraction of Xi formed during decay of algae

0.1

g CODx.g!
CODaLc

Peng, Wang, Song and
Yuan [9]

p2

Fraction of Xi formed during decay of bacteria

0.1

g CODxt. g1
CODsm

Henze, Gujer, Mino,
Matsuo, Wentzel,




Marais and Van
Loosdrecht [2]

Fraction of St formed during hydrolysis

g CODs1. g
CODxs

Henze, Gujer, Mino,
Matsuo, Wentzel,
Marais and Van
Loosdrecht [2]




5. Supplementary material E: Uncertainty range and scale factor of the parameters in both models

Table E.1. Uncertainty range of the parameters in both models

saturation coefficient for FB

Name Description Distribution Mean Min Max Unit
A Surface area of FP1 lognormal 130000 123500 136500 m?
by Decay rate of autotrophs lognormal 0.000625 | 0.000313 | 0.000938 ht
barg Decay rate of algae lognormal 0.00125 | 0.000625 | 0.001875 h!
bALG res Respiration rate of algae lognormal 0.0125 0.00625 | 0.01875 h!
bamp Decay rate of AMB lognormal | 0.0003333 | 0.000167 | 0.0005 h-!
bgg Decay rate of FB lognormal | 0.0008333 | 0.000417 | 0.00125 h!
by Decay rate of heterotrophs lognormal | 0.0166667 | 0.008333 | 0.025 ht
bump Decay rate of HMB lognormal | 0.0016667 | 0.000833 | 0.0025 ht
bpao Decay rate of PAO lognormal | 0.0083333 | 0.004167 | 0.0125 ht
bpya Decay rate of Xera lognormal | 0.0083333 | 0.004167 | 0.0125 ht
bpp Decay rate of Xer lognormal | 0.0083333 | 0.004167 | 0.0125 ht
O1w Temperature coefficient lognormal 1.07 1.0165 1.1235 -
Fraction of Xi formed during decay g CODx. g
f 1 1 0.1 0.095 0.105
Pt of algae ognorma CODatc
Fraction of Xi formed during decay g CODx. gt
f 1 1 0.1 0.095 0.105
Pz of bacteria ognorma CODsm
Fraction of St formed during g CODst. g
1 1 0 0 0.005
fsi hydrolysis cgriorma CODxs
Ig Saturation coefficient for light lognormal 198 99 297 UE.m2.s7
insp Fraction of nitrogen in Sr lognormal 0.03 0.024 0.036 g N. gt CODsr
inst Fraction of nitrogen in Si lognormal 0.01 0.008 0.012 g N. g1 CODst
N. g1
INXALG Fraction of nitrogen in algae lognormal |  0.063 0.0504 | 0.0756 gouic
: . : . , gN.g"
inxs Fraction of nitrogen in bacteria lognormal 0.07 0.056 0.084
CODsum
inx Fraction of nitrogen in Xt lognormal 0.03 0.024 0.036 g N. g1 CODxt
inxs Fraction of nitrogen in Xs lognormal 0.04 0.032 0.048 g N. g1 CODxs
I, Irradiance at surface lognormal 1500 1425 1575 UE.m2.st
ipsk Fraction of phosphorus in Sr lognormal 0.01 0.005 0.015 g P. g1 CODsr
ipg Fraction of phosphorus in St lognormal 1.00E-06 5E-07 1.5E-06 | gP.g!CODs
P.g!
ipxaLg Fraction of phosphorus in algae lognormal 0.01 0.005 0.015 (?ODELG
ipxp Fraction of phosphorus in bacteria lognormal 0.02 0.016 0.024 g P. g1 CODsum
ipx Fraction of phosphorus in X1 lognormal 0.01 0.005 0.015 gP. g1 CODxt
ipxs Fraction of phosphorus in Xs lognormal 0.01 0.005 0.015 g P. g1 CODxs
KAMB Saturation coefficient of Sa for AMB | lognormal 56 28 84 g COD. m?
K Acetate half saturation coefficient lognormal 4 5 6 ¢ COD. m?
for heterotrophs
Acetate half saturati fficient
K5 cetatena izr Prz(l;)n coetticien lognormal 4 2 6 g COD.m?
le HCOs .
Kyx | Saturation coefficient for alkalinity | lognormal 0.5 0.25 075 | MOCT
m-3
F table substrate half
KEB ermenitable substrate ha lognormal 28 14 42 g COD. m?3




Fermentable substrate half

KH saturation coefficient for lognormal 3 15 4.5 g COD. m?3
heterotrophs
Kp Hydrolysis rate lognormal 0.125 0.0625 0.1875 ht
Hydrogen gas half saturation
i 1 1 0.00013 | 0.000065 | 0.000195 COD. m*
Kiiz coefficient for HMB ognorma 5 m
Inhibiti fficient of f
Ki, HiHbition costticient of oxygen fot lognormal 0.35 0.175 0.525 g O2.m?
heterotrophs
Kfp Inhibition coefficient for PP storage | lognormal 0.02 0.01 0.03 g Xre. g! Xpao
K¥ax Maximum ratio of Xrr/Xrao lognormal 0.34 0.17 0.51 g Xep. gt Xpao
A ium half saturati
KRy ronitm hatt saturaton lognormal 0.2 0.1 0.3 g N.m?3
coefficient for autotrophs
ALG Ammonium half saturation i
KNk .. lognormal 0.01 0.005 0.015 g N.m?3
coefficient for algae
AMB Saturation coefficient of S for
KNH lognormal 0.01 0.005 0.015 g N.m?3
AMB
KEB, Saturation coefficient of Snu for FB | lognormal 0.01 0.005 0.015 g N.m?
H Ammonium half saturation loenormal 0.05 0.025 0.075 N.m?
NH coefficient for heterotrophs 5 ) ' ) &7
Nit half saturati fficient
KiiMe rrogen hall santa 1on COTHAENT | lognormal | 0.01 0005 | 0015 g N.m?
for HMB
P Ammonium half saturation loenormal 0.05 0.005 0.075 N.m-?
NH coefficient for PAO ogno ] ] ' &7
KALG Nitrate half saturation coefficient for lognormal 0.01 0.005 0.015 ¢ Nom?
algae
KAME Inhibition coefficient of Sxo for AMB | lognormal 0.0005 0.00025 | 0.00075 g N.m?3
KR Inhibition coefficient of Sno for FB lognormal 0.5 0.25 0.75 g N.m?
- Nitrate half saturation coefficient for
Kxo lognormal 0.5 0.25 0.75 g N.m
heterotrophs
KE, Nitrate half saturation coefficient for lognormal 05 095 075 ¢ N.m?
PAO
O half saturati fficient
K5, Xygen et saturation coeticien lognormal 0.5 0.4 0.6 g O2.m?3
for autotrophs
KALG Oxygen half saturation coefficient lognormal 02 01 03 g Orm
for algae
Inhibiti fficient of f
KA® TbIHon coeTREIent Ot OXYBENTOT | lognormal | 00002 | 0.0001 | 0.0003 g O2m?
AMB
KEB Inhibition coeffi;i};:nt of oxygen for lognormal 0.2 01 03 g Orm
KA, Oxygen half saturation coefficient lognormal 02 01 0.3 g Orm?
for heterotrophs
O half saturati fficient
KHMB yeenha fsjr 1;;411;’“ COSCEM 1 Jognormal | 0215 | 01075 | 0.3225 g Onm?
P Oxygen half saturation coefficient ) 1 02 01 03 Onm?
norm . . . e
02 for PAO ognorma g
Phosph half saturati
KA osprorons iath saura’ion lognormal 0.01 0005 | 0.015 gP.m?

coefficient for autotrophs




Phosphorous half saturation

ALG 1 1 0.02 0.01 0.03 P.m?3
Kp coefficient for algae ognorma g
AMB Saturation coefficient of Sros for
Kp lognormal 0.01 0.005 0.015 gP.m3
AMB
KEB Phosphorous half saturation ) 1 0.01 0.005 0.015 P
ognorma . . . m
i coefficient for FB 5 B
Phosph half saturati
KH osphiorous hath sattiration lognormal 0.01 0005 | 0015 g P.m?
coefficient of heterotrophs
Phosphorous half saturation
HMB 1 1 .01 . .01 P.m3
Kp coefficient for HIMB ognorma 0.0 0.005 0.015 gPm
Phosphate saturati fficient f
KE OSpRate safua TOR coeTiaent o 1 Jognormal 0.01 0.005 | 0015 g P.m?
PAO
XrHa. gt
Kby PHA saturation coefficient lognormal 0.01 0.005 0.015 & ;HA &
PAO
K Phosphate (nutrient) half saturation ) 1 0.01 0.005 0,015 X 1 x
ognorma . . . . g
pos coefficient for PAO 5 § e g7 rao
Poly-phosphate saturati
KEp oy-phospate satiitation lognormal 0.01 0005 | 0015 g P.m?
coefficient
k Rate constant for P precipitati I 1| 0.0416667 | 0.020833 | 0.0625 meg
ate constant for P precipitation ognorma . . .
PRE precip & Fe(OH)s.h!
P Phosphorous in storage of PP
Kps . . lognormal 0.2 0.1 0.3 g P.m?
saturation coefficient
KR Reaeration coefficient lognormal 0.00375 | 0.001875 | 0.005625 m.h!
KrED Rate constant for redissolution lognormal 0.025 0.0125 0.0375 ht
CODsr. gt
Kx Saturation coefficient for hydrolysis | lognormal 0.1 0.05 0.15 8 8
CODsm
k, Light extinction coefficient lognormal 13 104 15.6 -
K, Vertical eddy diffusivity lognormal 0.05 0.025 0.075 m2.d"!
Maximum growth rate of
Ha lognormal | 0.0833333 | 0.066667 0.1 h-t
autotrophs
Harg Maximum growth rate of algae lognormal | 0.0833333 | 0.041667 | 0.125 ht
UAMB Maximum growth rate of AMB lognormal | 0.00354167 | 0.002833 | 0.00425 h!
Upg Maximum growth rate of FB lognormal 0.25 0.2 0.3 ht
Maximum growth rate of
Uy lognormal 0.25 0.2 0.3 h-
heterotrophs
UHMB Maximum growth rate of HMB lognormal | 0.0416667 | 0.033333 0.05 ht
Upao Maximum growth rate of PAO lognormal | 0.0416667 | 0.033333 0.05 ht
Correction factor for anoxic growth
Nu lognormal 0.8 0.64 0.96 -
of heterotrophs
C tion factor for hydrolysis b
TNhy orrection fac c?r oy ITO ysisby lognormal 0.1 0.08 0.12 -
fermenting bacteria
Correction factor for under anoxic
Np . lognormal 0.6 0.48 0.72 -
conditions
pH pH lognormal 7.8 3.9 11.7 -
Storage of XeHa (base Xrr) rate ) | 0125 0.0625 0.1875 g XpHa. g1
ognorma . . .
dpua constant 8 Xpao h!
g Xep. g1 Xpao
qpp Storage of Xrrrate constant lognormal 0.0625 0.03125 | 0.09375

ht




Da Air density lognormal 1.2 0.96 1.44 kg.m-
PALG Algal density lognormal 200000 160000 | 240000 g.m?3
P Water density lognormal 1000 800 1200 kg.m-
px Bacteria density lognormal 200000 160000 | 240000 g.m?
Sedgy Sediment layers in FP1 lognormal 12 0.6 1.8 m
Y, Yield of autotrophic bacteria lognormal 0.24 0.12 0.36 g COD.g' N
COD.g!
Yaus Yield of AMB lognormal |  0.032 00256 | 00384 | & c ODg
COD.g?!
Yeg Yield of FB lognormal | 0053 | 005035 | 005565 | © - ODg
COD.g"!
Yy Yield of heterotrophic bacteria lognormal 0.63 0.5985 0.6615 & co Dg
COD.g?!
Vi Yield of HMB lognormal 0.02 0019 | 0021 g8
COD
COD.g
Yoo Yield coefficient (biomass/PHA) | lognormal 0.63 05985 | 06615 | 8 c ODg
COD.g!
YpHa PHA requirement for PP storage lognormal 0.2 0.19 0.21 & CODg
PP requirement (Sro4 release) for
1 1 0.4 0.38 0.42 P.g' COD
Yros PHA storage ognortma RN
Table E.2. Scale factor of the state variables of the AS model. According to Brun, et al. [13], the scales were
chosen to be equal to the mean concentration in the different compartments. .
Aerated Anoxi
Name Description erare noxie Unit
compartment compartment
Sa Fermentation products as acetate 1 1 g COD.m?
Sk Fermentable, readily biodegradable soluble COD 5 1 g COD.m?
SnH Ammonium nitrogen 20 15 g N.m?
Sno Nitrite- and nitrate nitrogen 20 15 g N.m?3
Sros Phosphate concentration 5 2.5 g P.m?3
Xs Slowly biodegradable particulate COD 40 10 g COD.m"
Table E.3. Scale factor of the state variables of the WSP model. According to Brun, Reichert and Kunsch [13],
the scales were chosen to be equal to the mean concentration in the different compartments. .
i AP FP MP i
Name Description Unit
compartment compartment compartment
Sa Fermentation products as acetate 30 10 1 g COD.m?
Fermentable, readily biodegradable
S 18 10 5 COD.m?3
' soluble COD & m
Snu Ammonium nitrogen 50 42 25 g N.m?
Sno Nitrite- and nitrate nitrogen 1 1 g N.m?3
Sros Phosphate concentration 8 6.5 6 gP.m3
X Slowly biodeg(l':elocigble particulate 30 15 5 ¢ COD.m?




6. Supplementary material F: The list of parameters in the Figures 1-4

Table F.1. List of parameters in the Figure 1

Para. Description Value Unit
ba Specific biomass decay rate of autotrophs 0.015 d?!
by Decay rate of heterotrophs 0.4 d!
bpao Specific biomass decay rate of PAO 0.20 d?!
bpya Specific biomass decay rate of Xrua 0.20 d!
bpp Specific biomass decay rate of Xrp 0.20 d!
KR Acetate half saturation coefficient for PAO 4.00 g COD.m?
Kfbp Inhibition coefficient for PP storage 0.02 g Xrr. g1 Xpao
K&y Ammonium half saturation coefficient for autotrophs 0.2 g N.m?
KA, Oxygen half saturation coefficient for autotrophs 0.5 g O2.m?
KA Phosphorous half saturation coefficient for autotrophs 0.01 g P.m?
Kb, Oxygen half saturation coefficient for PAO 0.20 g O2.m?3
KEua PHA saturation coefficient 0.01 g Xeua. g1 Xpao
KB Phosphate (nutrient) half saturation coefficient for PAO 0.01 g P.m?
KEp Poly-phosphate saturation coefficient 0.01 g Xep. g1 Xpao
Y, Yield of autotrophic bacteria 0.24 g COD.g!'N
Yy Yield of heterotrophic bacteria 0.63 g COD.g!' COD
Ypao Yield coefficient (biomass/PHA) 0.63 g COD.g'! COD
Ypua PHA requirement for PP storage 0.20 g COD.g'! COD
Ny Correction factor for anoxic growth of heterotrophs 0.8 -
np Correction factor for pp,g under anoxic conditions 0.60 -
Ha Maximum growth rate of autotrophs 2 d!

Table F.2. List of parameters in the Figure 2

Para. Description Value Unit
ba Specific biomass decay rate of autotrophs 0.015 d?!
by Decay rate of heterotrophs 0.4 d?!
bpp Specific biomass decay rate of Xrp 0.20 d-!
KR Acetate half saturation coefficient for PAO 4.00 g COD.m?
Ky Hydrolysis rate 3 d!
Khp Inhibition coefficient for PP storage 0.02 g Xep. g1 Xpao
KH, Oxygen half saturation coefficient for heterotrophs 0.2 g O2m?3
K4 Phosphorous half saturation coefficient for autotrophs 0.01 g P.m?3
KH Phosphorous half saturation coefficient of heterotrophs 0.01 g P.m?3
KEua PHA saturation coefficient 0.01 g Xeua. g! Xpao
KB Phosphate (nutrient) half saturation coefficient for PAO 0.01 gP.m?
KEq Phosphorous in storage of PP saturation coefficient 0.20 g P.m?3
dpp Storage of Xrprate constant 1.50 g Xer. g1 Xpao d-!
Yy Yield of autotrophic bacteria 0.24 g COD.g'N
Yy Yield of heterotrophic bacteria 0.63 g COD.g'' COD
Ypao Yield coefficient (biomass/PHA) 0.63 g COD.g'! COD
Ypua PHA requirement for PP storage 0.20 g COD.g'! COD
Ypoa PP requirement (Sro4 release) for PHA storage 0.40 gP.g! COD
NHy Correction factor for anoxic growth of heterotrophs 0.8 -




a Maximum growth rate of autotrophs 2 d?!
Uy Maximum growth rate of heterotrophs 6 d!
Table F.3. List of parameters in the Figure 3

Para. Description Value Unit
by Specific biomass decay rate of autotrophs 0.015 d!
barg Decay rate of algae 0.03 d-!
bamg Decay rate of AMB 0.008 d:
brg Decay rate of FB 0.02 d?
bume Specific biomass decay rate of HMB 0.04 d!
bpao Specific biomass decay rate of PAO 0.20 d?!
bpya Specific biomass decay rate of Xrua 0.20 d?!
bpp Specific biomass decay rate of Xrp 0.20 d!
fr2 Fraction of Xi formed during decay of bacteria 0.1 g CODx1. g CODsym
KHMEB Hydrogen gas half saturation coefficient for HMB 0.00013 g COD. m?3
KRS Ammonium half saturation coefficient for algae 0.01 g N.m?
KALE Nitrate half saturation coefficient for algae 0.01 g N.m?
KAME Inhibition coefficient of oxygen for AMB 0.0002 g O2m?
KH, Oxygen half saturation coefficient for heterotrophs 0.2 g O2.m?3
KpRre Rate constant for P precipitation 1 md.g'.d!
YumB Yield of HMB 0.02 g COD.g' COD
Lk Saturation constant for the light limitation 198 pME.m2.s?
k. Light extinction coefficient 13 -
Qin Flow of the influent 3.4 L.day!

Table F.4. List of parameters in the Figure 4

Para. Description Value Unit
ba Specific biomass decay rate of autotrophs 0.015 d-
barg Decay rate of algae 0.03 d?!
bamp Decay rate of AMB 0.008 d!
brg Decay rate of FB 0.02 d-
bums Specific biomass decay rate of HMB 0.04 d?
insF Fraction of nitrogen in Sr 0.03 g N. g7 CODsr
inxg Fraction of nitrogen in bacteria 0.07 g N. g1 CODsm
ipsk Fraction of phosphorus in Sr 0.01 g P. g1 CODsr
ips Fraction of phosphorus in Si 0.00 g P. g1 CODs
ipxaLG Fraction of phosphorus in algae 0.01 g P. g1 CODaLc
ipxp Fraction of phosphorus in bacteria 0.02 g P. g1 CODsum
ipxs Fraction of phosphorus in Xs 0.01 g P. g CODxs
KRG Nitrate half saturation coefficient for algae 0.01 g N.m?
KALG Phosphorous half saturation coefficient for algae 0.02 g P.m?
YumB Yield of HMB 0.02 g COD.g' COD
Qin Flow of the influent 3.4 L.day!




7. Supplementary material G: 20 parameters contributing the most on the variability of model outputs
and model uncertainty

Table G1. Importance rankings (§™%9") of the top 20 parameters in the AS systems.

Rank Parameters smsar Rank Parameters gmsar
1 gep 1.77 11 np 0.27
2 Yrao 1.75 12 Kn 0.25
3 HA 1.09 13 bnu 0.23
4 Yu 0.65 14 Kx 0.22
5 brao 0.55 15 brr 0.21
6 YrHa 0.48 16 K, 0.20
7 UH 0.43 17 brua 0.19
8 Kbia 0.37 18 Thy 0.17
9 Ya 0.33 19 qPHA 0.14

10 KH 0.32 20 ba 0.13

Table G2. Importance ranking (6™%9") of the top 20 parameters in the WSP systems.

Rank Parameters smsar Rank Parameters smsar
1 LALG 5.57 11 Ya 0.85
2 Ix 3.23 12 pH 0.90
3 Otw 2.81 13 HLAMB 0.35
4 k: 2.18 14 nu 0.27
5 Tw 2.94 15 K, 0.30
6 Qin 2.21 16 inxs 0.21
7 Yrs 0.98 17 JUFB 0.22
8 Yu 1.26 18 KH 0.13
9 fp2 1.08 19 baic 0.16

10 YHmB 0.91 20 ba 0.13
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