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Introduction

Learning Objectives

When you have completed this Module you will know and understand:

1. A brief history and status of Onsite Wastewater Treatment                                                           

2. Onsite Wastewater Treatment in your State
3. Onsite Wastewater Treatment failures

4. Aeration – ATUs

Module 1 – On-site Wastewater Treatment - Introduction

History and Status
On-site Wastewater Treatment systems have been used in the United States since the beginning of the 20th Century, and after World War II their use became widespread.  There was a time in the middle of the 20th Century when septic systems were considered to be temporary installations until such time as municipal sewage plants could be built.  Building more and more large-scale plants, and extending their reach to cater for the movement of the population from the cities into more urban areas, proved to be too costly, and onsite systems became more and more common and more and more accepted.  Due to continuing financial restrictions and limitations that persist into the 21st Century, many municipal sewage treatment plants are either unable to handle the growth of urban areas, and/or are unwilling to expand the network of sewers to cope with urban sprawl.  
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As a consequence 

“onsite systems now provide more than 40% of the wastewater treatment services to residential areas, communities, shopping centers and commercial businesses throughout the U.S.” (www.nowra.org)





The Summer 2004 edition of Pipeline
 stated that in the United States 


“nearly one out of every four homes and one out of every three new housing starts in the U.S. rely on some form of septic system to treat and dispose of household wastewater” (Pipeline, page 1, Summer 2004, Vol. 15, No. 3, National Environmental Services Center, West Virginia University).

And - 


“The total volume of waste disposed of through septic systems is over one trillion gallons per year, according to a study conducted by the U.S. Environmental Protection Agency’s Office of Technology Assessment” (Pipeline, page 1, Summer 2004, Vol. 15, No. 3, National Environmental Services Center, West Virginia University).







Trends

“Nearly one in four households in the United States depends on an individual septic (onsite) system (referred to as an onsite system) or small community cluster system to treat wastewater. In far too many cases, these systems are installed and largely forgotten - until problems arise.  The difference between failure and success is the implementation of an effective wastewater management program. Such a program, if properly executed, can protect public health, preserve valuable water resources, and maintain economic vitality in a community” (Septic (Onsite) Systems, http://cfpub.epa.gov/owm/septic/index.cfm).
Conventional septic systems
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ATUs
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Decentralized wastewater systems






1. New construction vs. repair






2. More development in remote areas with special environmental issues – lakes, lack of soil depth, etc.





Data

Washington

	Number of homes with on-site systems
	

	Estimated failing systems
	

	Estimated threats to public health
	

	Est. total failing and imminent threat systems
	


* = …% are full-time residences.  Other percentages relate to the … systems. 
3. Regulatory pressures to improve water quality






Sewer Systems vs. On-Site Systems
“EPA concluded in its 1997 Report to Congress that  adequately managed decentralized wastewater systems are a cost-effective and long-term option for meeting public health and water quality goals, particularly in less densely populated areas” (Septic (Onsite) Systems, http://cfpub.epa.gov/owm/septic/index.cfm).
The push for ‘big pipe’ -
	Alternative
	Cost
	Environment
	Reliability
	Permitting
	Homeowner

	Gravity
	4
	1
	1
	1
	1

	Vacuum
	2
	3
	4
	1
	2

	Small Dia.
	3
	2
	3
	6
	3

	LP – Grinder
	6
	5
	6
	1
	6

	LP - Step
	5
	4
	5
	1
	3

	SEPTIC
	1
	6
	1
	5
	5


1= Best Rank, 6=Worst rank

Big Pipe
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What are the trends for the next few years in your state?





System Failures

The US Environmental Protection Agency estimates that on-site systems fail to such an extent that approximately 250 billion gallons of improperly treated sewage is discharged annually.  This affects both surface and ground waters.

 Of the entire planet’s water only 3% is freshwater.  66% of that is frozen.  The remaining third, or only 1% of the earth’s total water is available as freshwater for human use.  In one way or another this freshwater eventually goes down the drain.  The quality of the water going from the drain and back into the planet’s hydrological system is critical and becomes more so with every passing day. (Adapted from “Leading the way with the most environmentally safe, cost-effective and sustainable wastewater treatment & water recycling choices” A White Paper published by the Florida Onsite Wastewater Association, www.fowaonsite.com).
Why do Septic Systems Fail?







What are the most common failures or repairs you have to deal with?







How are these failures repaired?  

What is the estimated cost of these repairs?  

What is the time required to make these repairs?  What is the profitability of these repairs?








How can we prevent failure?






Aeration
Why ATUs?



Aerobic systems first appeared in the 1950s but they were little more than a standard system with an aerator added.  They were used where standard septic systems could not be used.  These early models were noisy, there was much odor associated with them, and many of their owners complained about the maintenance associated with them.  Efforts were made to rectify the major problems with these original systems to the point that today’s ATUs are 



“pre-engineered and operate at a high level 

of efficiency”
(Decentralized Systems Technology Fact Sheet Aerobic Treatment, United States Environmental Protection Agency, Office Of Water, Washington, DC., page 1, September 2004).

Inevitably some form of certification of these units was mandated and the NSF Standard 40 for Individual Wastewater Treatment Plants was developed and refined.  This Standard applies to systems with capacities up to 1,500 gallons per day.  


The NSF Standard 40 relates to the EPA’s Secondary Treatment Guidelines for either a Class I or a Class II treatment system.  A Class I system requires specific treatment results for three parameters.  They are – BOD, suspended solids and pH.  Class II criteria stipulate that no more than 10% of the effluent BOD5 values should exceed 60 mg/L amd that TSS values do not exceed 100 mg/L. 

Standard septic systems are not suitable for every lot.  

“two-thirds of the land area in the U.S. is estimated to be unsuitable for the installation of septic systems” (Pipeline, page 1, Winter 1996, Vol. 7 No. 1, National Environmental Services Center, West Virginia University).

What are the conditions in your region that prevent the installation of standard septic systems?





ATUs are installed, therefore, because conventional systems are prohibited.  Conventional systems are prohibited in some areas because –

1. Insufficient depth of soil above water table

2. Soil composition is unsuitable

3. Failure to achieve BOD/TSS and N discharge requirements.

What does it cost a homeowner to replace a standard system with an ATU?









Aerobic Treatment Units Pros and Cons

	PROS
	CONS

	Can Provide a higher level of treatment than a standard septic tank
	More expensive to buy and operate than a standard septic system

	Can help protect valuable water resources where and when standard septic systems are failing
	Requires a source of electricity

	Can provide an alternative on sites where standard septic systems cannot be used
	Includes mechanical parts that can fail

	May extend the life of the drainfield
	Requires more routine maintenance than a standard septic tank

	May lead to the need for a smaller drainfield
	Can be upset when there are sudden heavy loads or if neglected

	
	May release more nitrates to the groundwater than standard septic systems
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Summary

· Onsite Wastewater Treatment Systems are very much a part of the ‘landscape’ and this is no less the case in your region
· Standard septic systems fail and there is good data for new permits and failure rates for your state
· Standard septic system failures and land that is unsuitable for these units led to the introduction of the ATU   

· ATUs have their advantages and their disadvantages
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� Pipeline is published quarterly by the National Environmental Services Center at West Virginia University, P.O. Box 6064, Morgantown, WV 26506-6064 and online at www.nsfc.wvu.edu


� Adapted from – Greely & Hansen (2007).  Evaluation of collection alternatives : Alternative wastewater systems study.  City of Cape Coral, Florida, Department of Public Works.


� Adapted from Pipeline, Winter 1996, Vol. 7, No. 1 page 2.






© Advanced Aeration, Inc.  2009

Page 9

