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Supplemental B

Capacity in sidestream can be estimated by the volumetric ammonium removal rate (g NH4
+-N/m3/d), which 

can be calculated by dividing the AnAOB net growth rate by the AnAOB yield (g COD/g N) (Eq. B1). The 

AnAOB volumetric removal rate is obtained multiplying the net growth rate  (d-1) with the 𝜇𝑛𝑒𝑡, 𝐴𝑛𝐴𝑂𝐵

AnAOB concentration in the reactor  (g COD/m3).𝑋𝐴𝑛𝐴𝑂𝐵

𝑟𝑉,𝐴𝑛𝐴𝑂𝐵 =
𝜇𝑛𝑒𝑡𝐴𝑛𝐴𝑂𝐵 ∗ 𝑋𝐴𝑛𝐴𝑂𝐵

𝑌𝐴𝑛𝐴𝑂𝐵
(B1)

The AnAOB concentration can be determined by solving an AnAOB-specific substrate mass balance 

for ammonium (Eq B2.) (Metcalf & Eddy, 2003):

𝑋𝐴𝑛𝐴𝑂𝐵 = (𝜃𝐴𝑛𝐴𝑂𝐵

𝐻𝑅𝑇 )( 𝑌𝐴𝑛𝐴𝑂𝐵 ∗ (𝑆𝑜 ‒ 𝑆𝑜𝑢𝑡)
1 + 𝜃𝐴𝑛𝐴𝑂𝐵 ∗ 𝑏𝐴𝑛𝐴𝑂𝐵) (B2)

Where  is the SRT for AnAOB as calculated in Eq. 5 (d),  the hydraulic retention time of the 𝜃𝐴𝑛𝐴𝑂𝐵 𝐻𝑅𝑇

reactor (d),  the influent substrate (g NH4
+-N/m3),  the residual substrate level (g NH4

+-N/m3), 𝑆𝑜 𝑆𝑜𝑢𝑡

 the decay rate for AnAOB (d-1), and  the AnAOB yield (g COD/g N).  Formation of 𝑏𝐴𝑛𝐴𝑂𝐵 𝑌𝐴𝑛𝐴𝑂𝐵

ammonium through hydrolysis was not taken into consideration. Inserting Eq B2. in Eq B1. results in an 

equation independent of AnAOB concentration or yield (Eq. B3):

𝑟𝑉,𝐴𝑛𝐴𝑂𝐵 = 𝜇𝑛𝑒𝑡,𝐴𝑛𝐴𝑂𝐵(𝜃𝐴𝑛𝐴𝑂𝐵

𝐻𝑅𝑇 )( (𝑆𝑜 ‒ 𝑆𝑜𝑢𝑡)

1 + 𝜃𝐴𝑛𝐴𝑂𝐵 ∗ 𝑏𝐴𝑛𝐴𝑂𝐵
 ) (B3)


