Influence of Variations in Wastewater on Simultaneous Nutrient Removal in a Pre-Anoxic Selector Attached Full Scale Sewage Treating SBR
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Supplementary Material 
Table S1: Operational and Sludge parameters in 3 MLD SBR plant
	Parameter
	Influent
	Anoxic selector
	Aeration Tank 1
(during Aeration)
	Aeration Tank 2
(during Aeration)
	Effluent (After Disinfection)

	Temperature (ᵒC)
	25.41±6.5
	25.1± 6.3
	24.9±5.7
	24.78±6.1
	24.9±7.02

	DO (mg/L)
	 0.01± 0.008
	0.14± 0.06
	1.5±0.98
	1.4±0.95
	0.08± 0.02

	pH
	7.18±0.35
	7.79±0.2
	7.53± 0.11
	7.49± 0.14
	7.37±0.23

	ORP (mV)
	10±4.1
	-90±-24 
	98±40
	105±45
	45±22

	MLSS (mg/L)
	-
	-
	7189± 2903
	7518± 2852
	-

	MLVSS (mg/L)
	-
	-
	3087± 550
	3740± 934
	-

	SVI (mL/g)
	-
	-
	48± 17
	47± 13
	-







Table S2: SBR Phases of full scale 3 MLD STP (Filling and aeration, settling and decanting)
	SBR Tank 1
	Fill and Mixing (with RAS) / Aeration (2 h)
	Settling (0.75 h)
	Decanting (1.25 h)
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	SBR Tank 2
	Settling (0.75 h)
	Decanting (1.25 h)
	Fill and Mixing (with RAS) / Aeration (2h)
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Table S3: COD fractions in raw wastewater of 3 MLD SBR plant
	Parameters
	Values (mg/L) in raw wastewater
(Average ± standard deviation)
	Methodology (Formulae used)
	Reference

	Influent COD (total) (TCOD)
	401 ± 129
	
	Standard Methods, APHA 2005

	Influent COD (filtered by 0.45 µm) (sCOD)
	140 ± 45
	
	Standard Methods, APHA 2005

	Biodegradable COD (bCOD)
	326 ± 106
	
	Metcalf and Eddy, 2003

	Non-biodegradable COD (nbCOD)
	75 ± 69
	TCOD-bCOD
	

	Readily biodegradable COD (rbCOD)
	46 ± 18
	
	Wentzel et al. 2000

	Slowly biodegradable COD (sbCOD)
	280 ± 95
	bCOD-rbCOD
	

	Non- biodegradable soluble COD (nbsCOD)
	10 ± 6
	sCOD(effluent)
	

	Non- biodegradable particulate COD (nbpCOD)
	64 ± 69
	nbCOD- sCOD(effluent)
	

	Effluent COD (total) (COD(effluent))
	18 ± 8
	
	Standard Methods, APHA 2005

	Effluent COD (filtered by 0.45 µm) (sCOD(effluent))
	10 ± 6
	
	Standard Methods, APHA 2005

	BOD5/ BODU
	0.54 ± 0.03
	
	Standard Methods, APHA 2005

	sBOD5 (filtered by 0.45 µm)/ BOD5
	0.39 ± 0.13
	
	Standard Methods, APHA 2005




Table S4: Processes undergoing different phases of treatment in bio-selectors based SBR (based on Third et al. 2003)
	PHASE 
	PROCESSES UNDERGOING 

	Anoxic Selector/Aerobic Stage 1 
	Acetate uptake, PHB Synthesis (Feast) 

	Aerobic Stage 2- High Aeration
	Nitrification and PHB degradation (Famine)

	Aerobic Stage 3- Settling/Decanting
	Residual PHB degradation and maintenance respiration 



Table S5: Observed microbiota profile and the sludge conditions
	S. No. 
	Microbiota
	Suspended biomass
	Time period of Study-Microscopic analysis
	Conditions when they appear

	1
	Arcella
	+++
	Frequently observed (21 times out of 25 times of sampling) 
	Low DO (1–2 mg/l), satisfactory water quality and occurrence of nitrification in the aeration tank

	2
	Vorticella
	+++
	Often observed (18 times out of 25 times of sampling) 
	Strong against contamination due to the surrounding cilia at its mouth; floc condition is satisfactory about 500–800 micro-m thick and dark brown in color

	3
	Linototus
	++
	Observed (11 times at 25 times of sampling)
	Appears from the time the load was high until condition becomes good

	4
	Aspidisca
	++
	Observed (10 times at 25 times of sampling) 
	DO is low, with a small population appearing at such a time, and then disappearing when the water quality is good and satisfactory

	5
	Rotaria
	+
	Less observed (4 times out of 25 times of sampling) 
	Found in the later stages of our treatment process. Appears when the organic load is low and sufficient dissolved oxygen is present in system.

	6
	Opercularia
	++
	Often observed (13 times out of 25 times of sampling) 
	Appears when treatment and sludge condition is satisfactory if found in large numbers. 

	7
	Filamentous
	++
	Observed (8 times at 25 times of sampling) 
	Multiplies in the aerobic system, leading to sludge bulking sometime when higher in number, depending upon the sludge and reactor volume


*Where, (+) = 5-10 protozoans/mL; (++) = 10-100 protozoans/mL; (+++) = 100-1000 protozoans/mL; (++++) = >1000 protozoans/mL (Chigusa et al., 1990, Bhatia et al., 2017)
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Figure S1: Daily and hourly flow rate in the plant 
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Figure S2: Temporal variation in COD, BOD, and TSS in influent and effluent of 3 MLD plant
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Figure S3: Temporal variation in ammonia, nitrate and total nitrogen (TN) in influent and effluent of the plant
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Figure S4: Effect of (a) available rbCOD/N ratios on the effluent nitrate, and (b) effects of soluble BOD5/ TKN and (c) total BOD5/ TKN on TN Removal % and effluent TN values during SND activity are observed in the 3 MLD SBR plant.
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Figure S5: TP and PO4-P Removal in 3 MLD SBR Plant



Figure S6: Zone-wise PO4-P profiles against pH, DO and ORP

Figure S7: Effect of BOD5: TCOD (5 days BOD to total COD ratio) on TN and TP removal 


[image: ]*Total anoxic time is 60 minutes
Figure S8: Profiles of DO, ORP, COD, Ammonia, Nitrate and Orthophosphate in Anoxic Selector’s compartments of 3 MLD SBR
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