




• YOWA, a local affiliate of NOWRA
• Established in the early 2000s
• Currently have 115 members
• Volunteer Executive Board

• 3 Regulators
• 7 Manufacturers
• 2 Service Providers
• 1 Non-Profit Water/Wastewater Consultant
• 1 Training Administrator
• NEWEA Management
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Media Filtration for Advanced Organic & Nutrient Treatment in Onsite 
Systems

Evolution of Sand Media/Manufactured Media For Use In MADEP Title 5 
Systems



Overview
Why Media Filtration

Types of Media Filters

Evolution of Media Utilized

Benefits/Drawbacks of Technology

Approved Systems in Massachusetts



Why I/A Treatment

• Situations where conventional systems are 
insufficient
• Proximity to water bodies/sources
• Poorly draining soils
• Small lots unable to accommodate a full-sized drain 

field

• Regulations
• Sites requiring secondary treatment 30/30 BOD/TSS
• Nitrogen reduction 

• Zone II 19 mg/l
• BANRT 10 mg/l



Wastewater Treatment
•Food
•Air 
•Time

Balance these 3 in the 
correct proportions and 
in the correct forms



Two General Types of Treatment: 
Suspended and Attached Growth

Attached growth submerged 
or non-submerged Suspended growth



Oxygen Availability in Air
≈ 275 mg/L oxygen in free air, which directly interfaces with the biomass 
... in contrast to 9 mg/L DO holding capacity of water for oxygen transfer



Packed-Bed vs Trickling Media Filter 

• Both are Components of an Advanced 
Wastewater Treatment System Providing 
Secondary or Tertiary Treatment

• Both Follow Primary Treatment
• Both Utilize Non-Submerged Attached Growth 
• Both Take Advantage of Atmospheric Oxygen 



Packed-Bed Filter Process 
Description
• Single and multiple pass

• Dates to late 1800s
• Developed for small scale flows as 

supplementary septic system components
• Similar to trickling filters, but with lower loading 

rates and higher surface areas
• Media types

• Sand/gravel
• Peat
• Foam
• Textile 



Packed Bed Filter History
• First Used in England in the 1860s and 

Massachusetts in the 1870s
• Usage Waned Until the 1940s In Florida
• Modern-Day PBFs Gained Traction in 

the1980s
• Removal Rates of ~ 90% Organics and ~50% 

Nutrients



Packed Bed Filtration Technology Process
• Component of an Advanced Wastewater 

Treatment System Providing Secondary or 
Tertiary Treatment

• Follows Primary Treatment
• Non-Submerged Attached Growth 
• Utilizes Atmospheric Oxygen 
• PBF Consists of the Following Components

• Container w/Liner for Holding Media
• Underdrain for Removing Treated Fluid
• Distribution System for Dosing and Distributing the 

Liquid to be Treated
• Supporting Appurtenances   





Primary Treatment
Septic tanks

Sized to hold wastewater for extended periods of time

>50% BOD5

Up to 70% TSS

Fats/oils/grease (FOG) sequestering

Mandatory



Simple Yet Complex
Properly sized and configured tanks ensure optimum performance..



Attributes of Packed Bed Filters
• Quick start-up
• Efficient performance with highly variable wastewater 

strengths and flows, including
occasional hydraulic and biologic overloads 

• No release of untreated sewage if a malfunction occurs 
• Consistent trouble-free operation; low maintenance (e.g. 

annual service call recommended;
on-site routine service time 1 hour ±) 

• Ease of maintenance (components should be easily 
accessible and serviceable) 

• Low energy consumption 
• Adequate storage during power outages (normally 24 

hours or more at typical flows) 
• Recoverable and expandable 
• Reliability in providing the level of treated water required 

to final dispersal treatment
processes 



Pros & Cons of Packed Bed Filters
• RPBF Pros

• Utilizes passive 
ventilation

• Consistent high-quality 
treatment

• Full access to 
components for service

• Process Control
• Low power costs
• Able to handle seasonal 

or increasing flows
• Excels in lower flow 

application
• Comparatively easy 

expansion
• BOD5 and nitrogen 

reduction

• RPFB Cons
• Tend to have larger 

footprints
• Most can’t be placed in 

traffic rated areas.
•  Higher initial cost
• Installation/assembly 

tends to be more 
complicated

• Can be difficult to 
blend in aesthetically

• Insect infestation



Trickling Bed FilterProcess 
Description
• Single and multiple pass
• Commonly used in municipal WWTPs before 

activated sludge aeration became popular
• Scaled down for use in small flows applications and 

individual residential systems
• Similar to packed bed filters, but with higher loading 

rates and smaller surface areas
• Media types

• Gravel
• Foam
• Plastic 







Attributes of Trickling Filters
• Simple, reliable biological process
• Suitable in areas where land availability is tight
• Effective in treating high concentrations of organics 

depending on the medium used
• Appropriate for small and medium-sized communities
• Low energy consumption 
• Rapidly reduce BOD in applied wastewater
• Efficient nitrification units
• Moderate level of skill and technical expertise needed to 

manage and operate the system



Disadvantages of Trickling Filters
• Additional treatment stages may be needed for more 

stringent permit limits
• Solids management in the treatment process is 

necessary and can become problematic
• Requires regular operator attention
• Incidence of clogging can be high
• Not ideal for large swings in flow 
• Vector and odor problems
• Snail problems



Intermittent Sand Filters
• Single Pass Using Sand as the Media
• Passively Vented Utilizing Atmospheric Oxygen
• Typical Loading Rate ~ 1GPD/SF Resulting in Significant 

Land Requirement
• BOD/TSS Typically 30/30, Nitrate ~30 mg/l
• Sand Gradation Critical to Performance
• Consistent Performance Difficult to Achieve Due to 

Construction Variability
• 12-72 Doses Over the Media Per Day. 24 Doses Is Typical.





•  



Recirculating Sand Filters
• Multiple Passes Over the Media achieving 10/10 

BOD/TSS ~30 mg/l nitrate
• Passively Vented Using Atmospheric Oxygen
• More Aggressive Loading Rates ~5 GPD/SF
• Design Based on the More Stringent of 

Hydraulic vs Organic Requirements
• Better Utilization of Land Making It a More 

Effective Choice for Commercial/Municipal 
Applications

• Needs Additional Components to achieve 
aggressive permit limits

• 72-100 Doses Per Day to Achieve 5:1 Recirc 
Ratios











DESIGN EXAMPLE

Hydraulic Loading Rate
• 440 GPD 
• 300 mg/l BOD Primary Treated 

Effluent
• 440GPD/4GPD/SF=110 SF RSF

Organic Loading Rate
• 440 GPD
• 300 mg/l BOD Primary Treated 

Effluent
• (300X440X8.34)/1MM=1.1lb BOD
• 1.1lb BOD/.005 lbs BOD/SF=220 SF

Use the greater of the HLR vs OLR
RSF=220 SF Effective HLR=2GPD/SF



















Modes of Operation

• AdvanTex® Treatment Systems available in two different 
modes
• Mode 1:  BOD5 and TSS the primary concern
• Mode 3:  Nitrogen reduction maximized

➢ Two additional discharge modes; A for gravity discharge, B for 
pressure discharge

➢Mode 1A-Organics treatment gravity discharge
➢Mode 1B-Organics treatment pressure discharge
➢Mode 3A-Nutrients treatment gravity discharge
➢Mode 3B-Nutrients treatment pressure discharge

• Important to note all AdvanTex systems are pressure 
time-dosed. Effluent cannot move through the system 
without power.

• Mode determined by local and state regulations















Septitech Commercial









AdvanTex ® Treatment System Family

AX-MAX

AX-100AX-20

AX-RT























Questions?
YOWA/MASSTC I/A Field Training

Jim Healy
President-Yankee Onsite Wastewater Association

Eastern Regional Sales Manager-Orenco Water
jhealy@orenco.com

(339) 222-6025

mailto:jhealy@orenco.com
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