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· Media filters (PBFs) are ...

~ Secondary treatment units
~ Designed to follow primary treatment in a septic tank
~ A passive aerobic system
~ Categorized as “fixed-film” treatment technology

· Example:  Sand filter
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· Wastewater is applied in small doses
· It percolates over media in a thin film
· Organisms on media come in contact with wastewater
· Air is maintained in media pores
· Oxygen is transferred into the thin film and to organisms
· Aeration may be active or passive
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· Organisms are attached to the surface of the media filter
· Wastewater effluent is “micro-dosed” to the filter
· Wastewater is treated as it moves over media surface and 

comes in contact with the organisms
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· At the surface and within the top 6 inches±, 

matter is trapped and the greatest biofilm
accumulation occurs 

· The top zone is mostly responsible 
for solids and organic reduction

· Heterotrophic bacteria are primarily 
responsible for reducing organic matter
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· Oxygen is diffused from the air that fills the 

unsaturated voids into the effluent and biofilms
· After the carbonaceous demand is met in the 

upper levels of the media, autotrophic bacteria 
reduce inorganic constituents (such as ammonia) 
through nitrification (the conversion of ammonia 
to nitrate) in the lower region of the media  
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· Filtration and trapping
· Adsorption
· Biochemical decomposition
· Biochemical transformation 
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· Environmentally sensitive areas
· Soils that are not acceptable for septic tank effluent

~ Low hydraulic conductivity
~ High hydraulic conductivity
~ Inadequate vertical separation

· Systems with large flows
~ To mitigate impact of subsurface dispersal
~ To allow a higher application rate to soils
~ To permit reuse of effluent for irrigation
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· Single pass
· Multiple pass
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cBOD:  5 mg/L
TSS:  5 mg/L
NO3-n:  30mg/L (typically 50% TN reduction)
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cBOD5:  10 mg/L
TSS:  10 mg/L
NO3-n:  30mg/L (typically 50% TN reduction)
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· Natural and mineral media

~ Sand and gravel
~ Expanded shale
~ Cinders
~ Limestone
~ Activated carbon
~ Peat or peat fiber
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· Textile fabric
· Open-cell foam cubes
· Hard plastic
· Crushed recycled glass
· Chipped recycled tires
· Processed slag
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· They are recirculating media filters

~ Like a recirculating sand filter
· They use textile instead of sand or gravel
· They require approximately 1/5 the area of an RSF and       

approximately 1/25 the area of an ISF
· The units arrive as preplumbed “pods” (plug and play)

~ Just add electricity and sewage
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· Doesn’t compact like foam
· Doesn’t vary in quality like sand
· Doesn’t decompose like peat
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· Textile is specifically 

engineered for WWT
· Textile has 2 to 5 times more 

surface area than typical sand 
or gravel (ft2 / ft3 of material)

· The more surface area, 
the more area for bacterial 
colonization

Gravel

Textile

Sand
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· 3 to 5 times the void space of sand
· Allows movement of air for adequate oxygen transfer
· Controls liquid permeability
· Provides more room for inorganic solids accumulation
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· Water is the necessary transport medium by which bacteria 

receive all food
· A greater holding capacity provides a more sustainable 

environment for the bacteria
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· Treats cBOD5 to 10 mg/L 

or better at recommended 
loading rates

· Performance increases as 
loading rates decrease
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· Treats TSS to 10 mg/L 

or better at recommended 
loading rates

· Performance increases as 
loading rates decrease
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· 18 systems in three soil types

~ Clay to silt loam
· Quarterly samples for CBOD5, TSS, Turbidity, NH3-N, 

TKN, NO3N, TN, Cl-, alkalinity, E. coli
· Grab samples taken by commercial laboratories approved by 

Virginia Department of Natural Resources
· Samples taken from ...

~ Processing (recirculation) tank
~ AdvanTex® filter pod effluent
~ Lysimeters
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· Virginia Demonstration Project, 4581 Watersided
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· Virginia Demonstration Project



Media Filters:  What Are They? 6/13/06 #35

���	�
�.����6��,�����*�����
���
· Shale from a gravel filter that 

expanded and cemented together in 
less than a year as a result of 
backwash from a water softener
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1600 CFU/100 mL
110 CFU/100 mL
28 CFU/100 mL
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* October 2002 to present (3rd party).
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* May 2001 to November 2002 (3rd party).
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* May 2001.
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* December 2002 to December 2003.
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* Summer 2001 (2nd party).
** “Use of a Recirculation Textile Filter ” by Roger Shafer.
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* October 2003 to May 2004 (2nd party).
** Jefferson County required testing.
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* August 2003 to present (2nd party).
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* August 2003 to present (2nd party).
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* January 2002 to present (3rd and 1st party).
** Average of all other sites where septic tank effluent is being sampled.
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* August 2003 to present (3rd party).
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* May 2005 to January 2006 (3rd party).
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* November 2004 to December 2005 (3rd party).
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* June 2002 to present (1st, 2nd, and 3rd party).
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· Tension lysimeters installed

~ Same model as used by 
VA Tech researchers

~ 12" below absorption 
system interface with soil

~ No E. Coli found in 
lysimeters except where
it was also found in 
background samples 
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· Aerobic
NH4

+
Nitrosomonas NO2

-

(ammonium) (nitrite)

NO2
-

Nitrobacter NO3
-

(nitrite) (nitrate)

· Anoxic
NO3

-
Pseudomonas N2 + CO2 + H2O

gas gas
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· 135,000 gpd design
· STEP collection
· 27 AX100 pods 
· Subsurface drip dispersal
· Start-up:  12/2003
· Average effluent characteristics

~ BOD5:  2.4 mg/L
~ TSS:  5 mg/L
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· 13,000 gpd design
· STEP collection
· 6 AX100 pods
· Subsurface drip dispersal
· Start-up:  3/2004
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· 50,000 gpd design
· STEP collection for seasonal 

homes in Northern Michigan
· 24 AX100 pods
· Subsurface dispersal
· Start-up:  3/2004
· Average effluent characteristics

~ TN:  13.7 mg/L
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· 10,000 gpd design
· STEG and STEP collection
· 2 AX100 pods
· Subsurface dispersal
· Start-up:  8/2003
· Average effluent characteristics

~ BOD5:  13 mg/L
~ TSS:  8 mg/L
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· 3350 gpd design
· 225 employees
· 1 AX100 pod
· Subsurface drip dispersal
· Start-up:  3/2004
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· 3350 gpd design
· 225 employees
· 1 AX100 pod
· Subsurface drip dispersal
· Start-up:  3/2004
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· 20,000 gpd design
· Capacity to add subdivisions
· 6 AX100 pods
· Subsurface dispersal
· Start-up:  6/2003
· Average effluent characteristics

~ BOD5:  6 mg/L
~ TSS:  6.4 mg/L
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· 10,000 gpd design
· STEP collection for cabins 

and lodges
· 12 AX20 pods
· Subsurface dispersal
· Start-up:  3/2003
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· 22,000 gpd design
· Popular 200-seat beachfront 

restaurant
· High-strength, highly variable 

waste flows
· 10 AX100 pods
· Seepage pits and subsurface 

drip dispersal
· Start-up:  2/2003
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· 60,000 gpd peak flow
· STEG collection
· 12 AX100 pods
· Uses UV disinfection and 

directly discharges to the 
nearby river

· Start-up:  1/2003
· Average effluent characteristics

~ BOD5:  7 mg/L
~ TSS:  5 mg/L



Media Filters:  What Are They? 6/13/06 #73

#����� ���"��	���
#	�
7"��;�
�����,	��
· 20,000 gpd design
· STEG collection
· Community self-help project
· 16 RX30 pods
· Subsurface dispersal
· Start-up:  5/1999
· Average effluent characteristics

~ BOD5:  1.0 mg/L
~ TSS:  1.3 mg/L
~ TN:  11.9 mg/L
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· 5000 gpd design
· Collection from small 

community/ranger station
· 4 RX40 pods
· Subsurface dispersal
· Start-up:  7/1997
· Average effluent characteristics

~ BOD5:  2.1 mg/L
~ TSS:  1.8 mg/L
~ TN:  23.2 mg/L
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· 1200 gpd design
· Off the sewer and power grid

in the city of Los Angeles
· 3 AX20 pods
· Subsurface drip dispersal
· Start-up:  11/2003

Copyright:  Audubon Society, 2004.
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· 29,000 gpd design
· STEP/STEG collection
· RSF treatment
· Subsurface dispersal
· Start-up:  1989
· Average effluent characteristics

~ BOD5:  3.8
~ TSS:  5.4 
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· All wastewater treatment systems require routine maintenance 

for proper performance
· Watertight tanks are a MUST for all wastewater treatment 

systems
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· AdvanTex® textile filter systems can be installed on small lots 

for individual systems
· AdvanTex textile filter systems can be used for cluster 

development for subdivisions
· AdvanTex textile filter systems can provide high-quality 

effluent with TN less than 20 mg/L for subsurface dispersal



Media Filters:  What Are They? 6/13/06 #79

Solutions for Decentralized Wastewater Treatment

Orenco Systems®, Inc.
www.orenco.com


