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1 model set-up and functional guilds calcaulation

Functional guilds including AOB, NOB, PAOs, and DPAOs were quantified with rate equations

and parameter values from Simba# inCTRL ASM matrix as shown below:
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Where:

A

Ha0B = maximum specific growth rate of AOB (d-1)=0.9

SnHx = concentration of NH4" + NH; (mgN/L)

Kntx.a08 = AOB half saturation coefficient for (NH4* + NH3 ) (mgN/L)=0.7
S02 = concentration of dissolved 0, (mgO,/L)

Ko2,008 = AOB half saturation coefficient for dissolved O, (mgO,/L)=0.25
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S04 = concentration of dissolved PO (mgP/L)
Kpoa,ane = nitrifier nutrient half saturation coefficient for PO, (mgP/L)=0.001
Saik = concentration of alkalinity (meq/L)

K41k.008 = AOB half saturation coefficient for alkalinity (meq/L)=0.5

bAOB,OZ ~ maximum specific aerobic decay rate of AOB (d-1)=0.17

bAOB,NOx ~ maximum specific anoxic decay rate of AOB (d-1)=0.1

SN03 = concentration of dissolved NO;™ (mgN/L)
SN02 = concentration of dissolved NO; (mgN/L)

Knox.ano = nitrifier half saturation for anoxic conditions (mgN/L)=0.03

2’AOB,ANA ~ maximum specific anaerobic decay rate of AOB (d-')=0.05
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Where:

N

HNoB = maximum specific growth rate of NOB (d-1)=0.7

Knoznos = NOB half saturation coefficient for NO,” (mgN/L)=0.1

K02,808 = NOB half saturation coefficient for dissolved 0, (mgO,/L)=0.1

Knpx.ang = nitrifier nutrient half saturation coefficient for (NH4*+NH;)- (mgN/L)=0.001

K41k,n0B = NOB half saturation coefficient for alkalinity (meq/L)=0.5

bNOB.OZ ~ maximum specific aerobic decay rate of NOB (d-1)=0.15
bNOB.NOx ~ maximum specific anoxic decay rate of NOB (d-1)=0.07

bNOB.ANA ~ maximum specific anaerobic decay rate of NOB (d-1)=0.04
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Where:

N

HpA0 = maximum specific growth rate of PAOs (d1)=0.95

XpHA = concentration of polyhydroxyalkanonates-PHAs (mgCOD/L)

Xpao = concentration of PAOs (mgCOD/L)

Kpha = nalf saturation coefficient for PHA (mgCOD/L) =0.1

Koa,0n0 = OHO and PAO .1 catyration coefficient for dissolved O, (mgOy/L) =0.05

Kyhx, oo = OHO and PAO nutrient half saturation coefficient for (NH;+NH,") (mgN/L) =0.001

Kpos,pao = PAO ha1 saturation coefficient for PO,* (mgP/L) =0.15

K1k = PAO paif saturation coefficient for alkalinity (mgN/L) =0.1
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Where:

Nanox,p40=PAQ anoxic growth factor=0.33

Kno2,0n0 = PAO and OHO half saturation coefficient for NO,~ (mgN/L) =0.05
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Where:

Knos,0m0 = PAO and PAO half saturation coefficient for NO;~ (mgN/L) =0.1



Specific PHA storage rate from VFAs by PAOs (d!):
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dpao,pHA= PHA storage rate by PAOs (d-!) =6

Where:

=0.01

Kppro = polyphosphate half saturation for storage (mgP/mgCOD)

concentration of volatile fatty acids (mgCOD/L)

SVFA

1

VFA half saturation for storage (mgCOD/L)

KSTORE,VFA

2 Ammonium oxidation rate under various scenarios
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Figure S1. Ammonium oxidation rate under various scenarios



