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Poll Question:

What factors will drive the future of Decentralized WWT?

a. Regulatory: The development of new regulations

b. Technology: mfg’s develop new technologies

c. Funding: new legislation to increase investment by 
communities

d.    E&E: an educated public will apply pressure to    
protect the environment

e. Other?



Poll Question 

What do you see as the future of Decentralized Systems?

a. O&M programs, setting up RME’s

b. The future will be limited, sewers are the solution

c. Reuse and recharge

d. Advanced Treatment

e. Addressing CEC’s

f. Other? Look to the Hall (vendor displays)
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• Advanced Treatment
 - Treat what?: N, P, CEC, Pfas, Microplastics

•  To Sewer or not to Sewer
•  Funding
•  Groundwater Depletion (MAR)

•  O&M
•  Convention Center Trade Show 
•  AI, Sensors, Apps, Facility Types, Reuse, 

Other?

Emerging Issues - 
National Perspective



Emerging Issues - National Perspective

Let’s ask the experts: 

Sara Heger, UMN associate professor

Past president of NOWRA, serves on the NSF 
International Committee on Wastewater 
Treatment Systems and chairs Minnesota's 
SSTS Advisory Committee: 

“More technology - to meet new regulations 
and/or for difficult sites and receiving 
environments”



Advanced Treatment – is here

Florida: Miami-Dade, estuaries, springs, 
the Keys

Cape Cod – MA Title 5 revised

Long Island, NY: 360,000 systems

Chesapeake Bay

Hawaii – 88,000 Cesspools

Other Locations? 



Quiz: 

Decentralized Treatment Technologies can treat to the 
same level of treatment as Centralized Systems?

True or False

TRUE! 



US EPA Published four Fact Sheets



Advanced Treatment Technologies

Pre-treatment Units

Aerobic Treatment Unit Fixed Film

Suspended Growth Attached Growth



15,000 gpd, a Series of 

ATU’s & Pump Vaults, to 

community drainfields

Hawaii Military Base

Cesspool Conversions

Community-Cluster 

Systems



Emerging Issues - National Perspective

Ask the Experts: 

Dr. Gary L. Hawkins

University of Georgia 

“PFAS will play a role”



PFAS

What are they? per- and polyfluoroalkyl substances

 What is that? strong carbon-fluorine bond that 
allows them to accumulate over time in the 
environment and our bodies, posing health risks 

“everywhere chemicals” common in the products we 
use every day

US EPA has started PFAS regulations for drinking 
water

Estimated to be more than 9,000 PFAS chemicals



EPA sets 

Pfas 

limits…



Reference: 
https://www.miamiwaterkeepe
r.org/pfas_are_forever_chemica
ls_and_they_re_everywhere

https://www.miamiwaterkeeper.org/pfas_are_forever_chemicals_and_they_re_everywhere
https://www.miamiwaterkeeper.org/pfas_are_forever_chemicals_and_they_re_everywhere
https://www.miamiwaterkeeper.org/pfas_are_forever_chemicals_and_they_re_everywhere


Pfas – long chain compounds

“Forever
Compounds”



Microplastics - Microbeads

What are they? bits of manufactured or decayed plastics

 Where are they? Found everywhere from the Artic to our 
drinking water 

Overall, food intake results in the consumption of up to 52,000 
microplastic fragments per person each year.



To Sewer or not to Sewer?...

Are centralized systems better? 

 What costs more?

 Which Treats better? 

 Which pollutes more?

 Which uses more energy?





CSO’s – Here?



Sewer Mining

Very Site Specific based upon need

Source: Water OnLine, 11-16-15

Sewer Mining: An Unconventional Solution To Water Scarcity



Managed Aquifer Recharge (MAR) 

• Dr. Bruce Lesikar, P.E. TOWA

The Cheap water is gone

Mother Nature is Tapped out: our water resources are 
stressed due to drought, population increase, AG increase

• Water Supply is:

• Life Support

• Economic Viability for industry

• Food Security

• And is critical to maintain health ecosystems



Groundwater Replenishment System 
Orange County, California

• Jan 2008, currently at 100MGD expanding 30MGD

• World’s largest water purification and reuse project 

• 50% is diverted to recharge the Orange County basin 
aquifer and the remaining amount is injected into the 
seawater intrusion barrier

• An example of indirect potable reuse

• The final product is of near-distilled water quality that 
meets or exceeds all state and federal drinking water 
standards. In fact, the treated water is so pure that 
minerals have to be added back into the water to 
buffer and stabilize it



Treatment Process Flow Diagram





Aquifer Recharge: Los Osos, CA

Design Flow: 1.6 MGD

Installed: Summer-Fall 2013

Recharge System: Large Chamber dispersal field 

Issues Resolved: 

•Small lots, outdated systems, code compliant systems 
could not fit, 

•Long history of nitrogen issues. Coastal community, N-
sensitive

•Ocean outfall prohibitive, needed to address saltwater 
intrusion via aquifer recharge



Los Osos Recharge Area



Gold Beach, OR

The Problem: Existing centralized system was experiencing I&I problems. 
This resulted in the plant overflowing, solids carry over and then recharge 
system plugging and then overflowing. 

Options investigated: Ocean Outfall, replace piping, replace recharge system

Solution:

▪ I&I repair program

▪ Replace and expand the recharge fields 



Gold Beach, OR

▪ Design Flow: 2 MGD

▪ Collection System: Existing gravity sewers and lift 
stations

▪ Treatment Plant: Sequencing Batch Reactor

▪ Recharge System: 
• from 9 beds to 21

• 3 separate zones of 7 beds each

• Each zone served by its own pump, this allows for O&M 
flexibility and redundancy 



Gold Beach System



Conclusions: The Future

1. The Decentralized Industry will continue to 
change – Change with it

2. Decentralized can offer the same treatment 
levels as centralized – and possibly offer a 
better cost position 

3. O&M, O&M, O&M – design for it, stress the 
importance to the owner



Thank you - Questions

Dennis F. Hallahan, P.E., Technical Director 

dhallahan@infiltratorwater.com
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