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How to Compare Power Consumption of Residential  
Advanced Treatment Systems
Introduction 
When comparing advanced onsite treatment technologies, power consumption is an important consideration. Different kinds of treatment systems 
consume different amounts of power, and to compare manufacturers’ published power costs, you must know what is included in the calculations. 
This fact sheet explains how to calculate the true power cost of a treatment system and demonstrates that packed bed filter systems (also known 
as “media filters”) consume significantly less energy than suspended-growth aerobic treatment units (ATUs). 

Different Types of Advanced Treatment Systems
Packed bed filters — including intermittent sand/gravel filters, recirculating sand/gravel filters, and AdvanTex® Treatment Systems — use centrifugal 
pumps that run just a few minutes an hour to periodically pump effluent (clarified wastewater) to a bed of treatment media. Intermittent sand filters 
and recirculating sand filters use sand as the treatment media, while AdvanTex Systems use hanging sheets of synthetic textile. Microorganisms living 
on the media digest the organic matter in the effluent, providing treatment. 

Because aerobic (oxygen-using) organisms are responsible for most of the treatment in a packed bed filter, the media must have an adequate sup-
ply of oxygen from the air. To provide oxygen to the treatment media, sand filters draw air through the soil cap, while air circulates in and out of 
AdvanTex Treatment Systems through a passive vent. Since AdvanTex systems use passive venting with no fan, they require only enough electricity 
to intermittently power the filter pump.

Another group of advanced onsite treatment systems, commonly called suspended growth aerobic treatment units (ATUs), maintain aerobic popula-
tions within their treatment units by using a compressor to introduce air into a tank of liquid. Typically, the aerobic organisms are either suspended 
within the fluid in the tank or attached to media submerged in the tank. In most ATUs, a blower must run continuously to maintain adequate dis-
solved oxygen in the liquid and ensure mixing of the solids with the microbes that feed on them. Many ATUs also use a drainfield dose pump. 
Because blowers consume a lot of electricity, operation costs for a suspended growth ATU can be quite high, as the following chart shows. 

Chart 1: Monthly Power Costs for Advanced Treatment Systems1

Packed Bed Filters Suspended 
Growth ATUIntermittent  

Sand Filter
Recirculating  
Sand Filter

AdvanTex® AX20  
Treatment System

AdvanTex® AX-RT  
Treatment System

Filter pump $0.362 $1.442 $1.442 $2.793 —

Drainfield dose pump 2,5 $0.36 $0.36 $0.36 $0.36 $0.36

Feed pump 2,5 — — — — $0.36

Blower — — — — $33.264

Sludge return pump 5,6 — — — — $0.14

Total monthly power consumption $0.72 $1.80 $1.80 $3.15 $34.12

1Three-person household, 150 gpd (568 L/day), $0.10 per kW/h 
2Pump specs: 120 VAC, 12 A, 30 gpm (1.89 L/sec) 
3Pump specs: 120 VAC, 9.2 A, 12 gpm (0.76 L/sec) 
4Blower specs: 120 VAC, 3.8 A, 24-hr/day operation 
5Component may or may not be present 
6Operates 1 hour per month at 120 V, 12 A
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Calculating Power Use and Electrical Costs
The following terms and equations are used in the examples for calculating the power consumption of packed bed filters and suspended growth 
ATUs: 

 Run time = the number of hours per day that the pump runs

 Power usage = = kilowatt-hours (kWh) per day

 Cost per month = (power usage in kWh per day)($0.10 per kWh†)(30.4‡) 

 * Amperage values should be based on the motor’s nameplate Service Factor Max Amps (SF Max A)

 † U.S. national average. For current information on local power rates, go to the Energy Information Administration’s Website, www.eia.gov. States with unusually high  

  power rates include Hawaii, New York, Connecticut, and Alaska.

 ‡ Average number of days per month

Packed Bed Filter Example: 
Simple Pumping System (Intermittent Sand Filter Pump or Drainfield Dosing Pump)
The following calculations are based on a household of three people generating the national average of 50 gallons of wastewater per capita per 
day (3 people × 50 gallons = 150 gpd). Pump model PF300511 operates at 120 VAC and draws 12 A. The operating flow rate for the PF300511 
pump is 30 gallons per minute (gpm). The local cost of electricity is $0.10 per kilowatt-hour (kWh). 

 Run time = = 0.0835 hours per day

 Power usage = = 0.12 kWh per day

 Cost = (0.12 kWh per day)($0.10 per kWh)(30.4 days per month) = $0.36 per month @ 150 gpd

The total system cost will be higher for a system that includes a pump to the drainfield in addition to the pump to the sand filter. If the system 
includes a drainfield pump, use the equations above to calculate the additional cost. 

(pump nameplate voltage) (pump nameplate amperage*)(run time)

1000 W per kW

(150 gpd)

(30 gpm)(60 minutes per hour)

(120 VAC)(12 A)(0.0835 hours per day) 

1000 W per kW
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Packed Bed Filter Example:
Recirculating Pumping System (Sand Filter Pump or AdvanTex AX20 Filter Pump)
The following calculations are based on a household of three people generating the national average of 50 gallons of wastewater per capita 
per day (3 people × 50 gallons = 150 gpd). Pump model PF300511 operates at 120 VAC and draws 12 A. The pump recirculation ratio for the 
PF300511 pump is 3:1*, and the pump operating flow rate is 30 gpm. The local cost of electricity is $0.10 per kilowatt-hour.

 Run time = = 0.33 hours per day

 Power usage = = 0.475 kWh per day

 Cost = (0.475 kWh per day)($0.10 per kWh)(30.4 days per month) = $1.44 per month @ 150 gpd

Add $0.50 per month for each additional person generating 50 gallons per capita per day. Orenco’s AdvanTex AX20 Treatment System is rated for 
flows up to 500 gpd, and the average amount of wastewater generated by a residence is between 150-250 gpd (based on 50 gpd per resident). 
Operating a system with an average flow of 250 gpd amounts to a monthly electrical cost of $2.44. 

The total system cost will be higher if the system includes a pump to the drainfield. Calculate the additional cost of a drainfield pump using the 
Simple Pumping System Example on page 2.

* The pump recirculation ration is 3:1. In other words, four gallons are pumped through the system for every gallon that is discharged, or the wastewater is pumped  
  through the system four times before discharge.

Packed Bed Filter Example: 
Recirculating Pumping System (AdvanTex AX-RT Filter Pump)
The following calculations are based on a household of three people generating the national average of 50 gallons of wastewater per capita per 
day (3 people × 50 gallons = 150 gpd). Pump model PF150311 operates at 120 VAC and draws 9.2 A. The pump recirculation ratio for the 
PF150311 pump is 3:1*, and the operating flow rate is 12 gpm. The local cost of electricity is $0.10 per kilowatt-hour.

 Run time = = 0.83 hours per day

 Power usage = = 0.92 kWh per day

 Cost = (0.92 kWh per day)($0.10 per kWh)(30.4 days per month) = $2.79 per month @ 150 gpd

Add $0.50 per month for each additional person generating 50 gallons per capita per day. Orenco’s AdvanTex AX-RT Treatment Systems are rated 
for flows up to 500 gpd1, and the average amount of wastewater generated by a residence is between 150-250 gpd (based on 50 gpd per resi-
dent). Operating a system with an average flow of 250 gpd amounts to a monthly electrical cost of $4.65. 

The total system cost will be higher if the system includes a pump to the drainfield. Calculate the additional cost of a drainfield pump using the 
Simple Pumping System Example on page 2.

* The pump recirculation ration is 3:1. In other words, four gallons are pumped through the system for every gallon that is discharged, or the wastewater is pumped through  
 the system four times before discharge.

1 Data based on AX20-RT flows. AX25-RT systems are rated for flows up to 625 gpd.

(150 gpd)(4*)

(30 gpm)(60 minutes per hour)

(150 gpd)(4*)

(12 gpm)(60 minutes per hour)

(120 VAC)(12 A)(0.33 hours per day) 

1000 W per kW

(120 VAC)(9.2 A)(0.83 hours per day) 

1000 W per kW
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Suspended Growth Aerobic Treatment Unit Example
The U.S. Environmental Protection Agency’s Decentralized Systems Technology Fact Sheet: Aerobic Treatment (EPA 832-F-00-031, September 
2000) says of ATUs, “Power requirements are variable, but range between 2.5 to 10 kWh/day.” The following calculations are based on an ATU 
using a Gast blower operating at 120 V and 3.8 A. The blower runs 24 hours per day. Typically, the blower will run continuously regardless of the 
actual daily flow volume being treated. To assess the cost for a particular system, input the actual voltage and amperage of all pump and blower 
motors, as well as their daily run time, into the power usage equation.

 Run time = 24 hours per day

 Power usage = = 10.94 kWh per day

 Cost = (10.94kWh per day) ($0.10 per kWH) (30.4 days per month) = $33.26 per month @ 150 gpd

The total cost of operating an ATU system will be higher if the system includes a pump to the drainfield, a surge tank pump, or an activated sludge 
recycle pump. The additional costs of each of these additional pumping systems can be calculated using the Power Usage and Electrical Costs 
Equation on page 1.

(120 V)(3.8 A)(24 hours per day) 

1000 W per kW


