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Supplemental Materials
Advanced OWTS technology descriptions 
	Technology descriptions for the Orenco Advantex® AX20 and RX30, BioMicrobics FAST®, and Norweco Singular® systems were taken from Ross et al. (2018).  The Orenco Advantex® AX20 and RX30 systems both utilize a timed-dosed textile media filter.  The textile filters serve as an oxic environment, which allows nitrification to occur.  The AX20 system contains vertically-hanging textile sheets, while the RX30 system’s textile filter consists of horizontally packed textile “coupons.”  Denitrification occurs in the processing tank of both AX20 and RX30 systems, from which wastewater is dosed to the textile filters and recirculated throughout the systems multiple times to optimize N-removal potential.  The processing tank also functions as a primary treatment area in which sedimentation processes promote separation of solids in the wastewater.  The BioMicrobics MicroFAST® system is socially-dosed rather than time-dosed, and utilizes submerged fixed-film activated sludge in order to treat wastewater.  The FAST system consists of two compartments; the first compartment facilitates primary treatment, while the second compartment facilitates both nitrification and denitrification.  Nitrification occurs when air is forced into the tank and creates an oxic environment.  Nitrified effluent moves upward through a corrugated plastic insert in the tank and splashes onto a trough, allowing the effluent to be transferred into an adjacent area where denitrification takes place.  Finally, the three Norweco Singular® models (TNT, 960, and DN) are also socially-dosed systems that utilize suspended growth technology to treat wastewater.  The Norweco systems consist of a three-compartment tank, the first of which facilitates primary treatment.  Nitrification and denitrification occur in the second compartment, which is intermittently aerated.  Intermittent aeration causes the compartment to alternate between serving as an oxic and anoxic environment, thus promoting both nitrification and denitrification.  The third compartment of the Norweco systems is a clarification chamber, in which promotes solids removal from the effluent.  The SeptiTech ® Series D systems are time-dosed systems that rely on a trickling filter for effluent treatment.  The SeptiTech systems consist of two tanks, the first of which is responsible for primary treatment and denitrification.  The second tank contains a non-submerged trickling filter that facilitates nitrification, as well as two pumps; one pump recirculates effluent to the trickling filter, while the second pump recirculates effluent and sludge back to the first tank, where the nitrified effluent undergoes denitrification (Brannon et al., 2017).  
GHG Concentrations Plotted over Time: Site CY02A H-OX (Winter)
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Table S1 Wastewater properties in the anoxic/hypoxic zone (SP-1) and the oxic zone (SP-2) across all technologies and sampling dates. Units are mg/L except for temperature (oC) and pH.

	
Parameter
	SP-1
	SP-2

	
	n
	Min
	Med
	Max
	n
	Min
	Med
	Max

	pH
	41
	5.95
	6.80
	7.91
	46
	3.74
	6.75
	8.51

	Temperature
	40
	9.30
	20.8
	26.0
	46
	8.50
	19.8
	26.7

	BOD5
	32
	0
	0
	400
	37
	0
	0
	100

	Dissolved oxygen
	35
	0
	0
	9.8
	41
	0
	4.32
	9.5

	Ammonium-N
	41
	0.7
	9.1
	107.5
	46
	0
	1.2
	34.4

	Nitrate-N
	41
	0
	1
	56.7
	46
	0
	6.3
	29.8

	Total N
	39
	2.1
	17.6
	83.1
	45
	1.9
	15.8
	61.1



Modeling of Temperature Dependence of Gas Flux
 
The dependence of gas flux on temperature was modeled using a 5-parameter Weibull distribution function with SigmaPlot v. 12.5 (Systat Software, San Jose, CA) using the equation:

f = if(x≤x0-b*((c-1)/c)^(1/c),y0, y0+a*((c-1)/c)^((1-c)/c) * (abs((x-x0)/b+((c-1)/c)^(1/c))^(c-1)) * exp(-abs((x-x0)/b+((c-1)/c)^(1/c))^c+(c-1)/c))

Parameter values for CO2 flux were: a = 14.5, b = 1.1, c = 1.2, x0 = 22.6, y0 = 3.3; parameter values for CH4 flux were: a =19.7, b = 7348.5, c = 33465.4, x0 = 22.8, y0 = 4.9.
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