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Onlot (On-site) Sewage Systems

Nationally…

• 25% of all households

• 33% of all new 
development

• 4 billion gallons of 
wastewater daily



In Pennsylvania…

• Onlot systems account 
for about one-third of 
all wastewater 
treatment

• Over 1.3 million 
systems









How Does an Onlot System Work?

• Septic Tank - First stage 
of treatment

– Collects wastewater
– Separates:

o Floatable solids (Scum)
o Settleable solids (Sludge)
o Liquid effluent

• Sends effluent to the 
Drainfield - Second 
stage of treatment



Sewage Management Programs

Why manage onlot
sewage systems?



System Maintenance

• Without operation and 
maintenance, systems 
may fail or function 
below their capabilities

• Regular maintenance 
allows all sewage 
systems to function 
better and longer



Nationally...

• Surveys and other data report 
that out of 25 million sewage 
systems:

– At least 25% are malfunctioning 
– At least 10% are in total failure

o Inadequate system design
o System misuse
o Lack of routine maintenance



In Pennsylvania...
• Detailed survey results in 

recent Act 537 plans, 
have reported 
malfunction rates in the 
25% to 60% range



Add Complexity

• Every system (even septic 
systems) need at least 
treatment tank pumping 

But…

• When we look at more 
complex, mechanical 
systems, we see...



Elevated Sand Mounds...
• Pennsylvania study of 

modern sand mound 
systems:
– Of 91 systems evaluated, 

32% were found  to have 
mechanical repair needs:

o Solids accumulation
o Corroded electrical 

connections
o Pump burn out
o Slow pumping rates
o Float adjustment



Whatdaya think of 
these…?



Cost of On Lot Repair

• Clean Water National 
Needs Survey identified 
in Pennsylvania:

– A total of $2.077 Billion 
in wastewater treatment 
needs

of that total need...

– $840 Million (40%) was 
associated with on lot 
system repair



Sewage Management Programs

But are these the only concerns
with sewage treatment?



In which siting standards,
isolation distances and fixed 
system designs are the 
determining factors in the 
system’s usability

Into the Future...

Present:

Standards based Technologies

Future:

Performance based Technologies

In which the quality of the system
discharge to either a stream
or groundwater is the determining
factor in the system’s usability



Performance based Technologies
-- Delaware Valley College Research Project --

Constructed Wetlands
Sand Filtration

(Recirculating, Intermittent, Upflow ) 

At-Grade Absorption Drip Irrigation



48”

Performance based Technologies



• Promise more flexibility 
for remediation and new 
land development

• But are also more 
maintenance intensive

• Must be maintained to 
ensure effluent quality 

Performance based Technologies

48”











And All Too Typically...

• Well was contaminated 
within two years

• Suspected malfunctioning 
septic system

• Woman was made 
critically ill

• Township continues to 
struggle with groundwater 
problems



Sewage Management Programs

• Sewage management is needed to 
assure O&M

• DEP doeshave the legal authority 
to require sewage management 
programs

• Blanket mandate has not been 
effective

• Instead…
– Build expectation for O&M with 

onlot technologies
– Require sewage management 

programs for cause
– Educate to and support sewage 

management program development





Sewage Management Programs

What are sewage 
management programs 
all about?



What is a Sewage Management Program?

“A program authorized by the official action 
of a municipality for the administration, 
management and regulation of the disposal 
of sewage.”

Program to make sure that the operation operation 
and maintenance needsand maintenance needsof sewage 
facilities are beingadequately and adequately and 
consistently consistently met

• Set requirements
• Establish administration
• Education and Notification
• Data collection
• Tracking and Screening
• Enforcement



Sewage Management Programs

Challenge:
• Lots of conceptual information concerning 

the benefits of sewage management
• We know sewage management programs:

– Can improve provision of operation and 
maintenance for onlot systems

– Can improve onlot system performance
– Can extend onlot system life
– Can reduce onlot system malfunctions and 

failures

But…
How do we help municipalities to become comfortable and educated
with implementing effective sewage management programs?



Sewage Management Programs

Challenge:
• Very little useable working data out there 

statewide or nationwide to support 
municipalities in developing sewage 
management programs
– Information that is available is:

o Case study
o Non-Pennsylvania

• Sewage management is a “Black Box”
• Lots of unproven assumptions, myths and 

misconceptions
• Municipalities are afraid to commit



Sewage Management Programs

But…
• We do have working sewage 

management programs in 
Pennsylvania

– We don’t know enough about them
o How can we find out more?
o How can we use what we find to help us in 

our challenge?

Our Answer has been…



Sewage Management Programs

Survey of Pennsylvania’s sewage 
management programs



Sewage Management Programs
Who have we surveyed?

• Washington Township, Franklin County
• Springettsbury Township, York County
• York Township, York County
• Lower Windsor Township, York County
• Middlesex Township, Cumberland County
• Athens Township, Bradford County
• Doylestown Township, Bucks County
• Blooming Valley Borough, Crawford County
• Maxatawny Township, Berks County
• Bradford Township, Clearfield County 



Sewage Management Programs

What data do we collect?
• Municipal
• Development
• Sewage facilities
• Services and activities
• Organizational and administrative
• Resource impacts
• Financial impacts
• Working outcomes
• Peer assistance



Sewage Management Programs

And how can we use it?
Anticipated outputs
• Database

– Case study and trend data

• Working educational products
– Expectations and process flow

– Development options
– Demonstrated benefits

• Clearinghouse
– Working ordinances
– Administrative support documents

• Peer assistance network



Sewage Management Programs
What can we say about these programs?
• Municipality:

– Predominately sewer, limited onlot (1)
– Mixed onlot and sewer (7)
– Predominantly onlot, limited sewer (2)

• Coverage:
– Whole municipality (9)
– Sewage needs areas (1)

• Administrative:
– Municipality operated (8)
– Authority operated (2)

• Local Agency:
– Municipality (8)
– County health department (1)
– County based joint local agency (1)   



Sewage Management Programs
What can we say about these programs?

• Types of facilities covered:

– In-ground beds and trenches (septic and aerobic)

– Elevated sand mounds (septic and aerobic)

– Alternate systems 
• peat-based facilities, modified sand mounds, at-grade beds, 

recirculating sand filter systems, chamber units

– Privies, holding tanks

– Cesspools, seepage pits

– Small flow treatment facilities



Sewage Management Programs
What can we say about these programs?

• Services or activities provided:

– Public or homeowner education (10)

– Pumping of treatment tanks (10)
o Required, fixed schedule

� Three years (8)
� Four years (1)

o Voluntary, fixed schedule
� Five years (1)

– Pumper registration/licensing (8)
o Directly (6)
o Indirectly (2)
o Contracted to SMP (1)



Sewage Management Programs
What can we say about these programs?

• Services or activities provided:

– Observation or Inspection (9)
o Pumper observation (7)

� Formal with reporting (5)

� Informal (2)

o SEO inspection (1)
o SMP inspection and other needed maintenance (1)

– Septage tracking (9)
o Pumping manifest (8)
o Septage management (1)



Sewage Management Programs
What can we say about these programs?

• Services or activities provided:

– Fees or Reimbursements (5)
o Pumping permit (2)
o User fee (2)

� Every three years (1)
� Monthly (1)

o Reimbursement for Pumping (1) 



Sewage Management Programs
What does it take?

• These programs are mainly administrative
– Administration and operation:

o One to three persons (part-time)
o Tracking and billing (computer aided)
o Standard office equipment and mailing materials
o Filing system

– Operating hours:
o Range of 80 to 707 hours per program per year (Avg. 301, Median 192)
o Range of 8 to 687 hours per person per year (Avg. 131, Median 84)

– Costs:
o Start-up - Range of $750 to $30,000 (Avg. $9,324, Median $8,500) 
o Operating - Range of $1,000 to $8,085 per year (Avg. $3,933, Median $2,759)



Sewage Management Programs
What are the issues?

• Most entered into sewage management via sewage facilities 
planning Most needed a push by DEP



Sewage Management Programs

• Most faced resident resistance
– More government; taking control
– Too expensive
– Facilities not malfunctioning

• Resistance thinking becomes compliance thinking
• Resident compliance is high (90% or above)

• Not all problems found can be easily fixed
• Sewage management doesn’t create the problems
• Gives municipality better handle with other onlot systems

• Most municipalities are glad they did it…

What are the issues?

• Most entered into sewage management via sewage facilities 
planning Most needed a push by DEP

And many residents like the programs



Sewage Management Programs

What are the benefits?
• Improves provision of operation and maintenance for onlot 

systems
• Improves onlot system performance
• Extends onlot system life
• Reduces onlot system malfunctions and failures

• A proactive approach to onlot facilities
– Gives municipality location, type and status of onlot facilities
– Gives SEOs better access to facilities
– Gains repairs, upgrades, and performance of facilities

• Helps control and make consistent the activities of the pumpers 
and other service providers



Sewage Management Programs

• Educates property owners

• Improves interactions between residents and the municipality

• Planning tool
– On-going needs survey
– Helps control and make cost effective the need for sewer extension

• Can help to maintain property values
– Provides confidence in onlot performance
– Eases property transfer

• Information from management program helps with grant applications

• Allows the municipality to be in control

What are the benefits?



Sewage Management Programs

• There’s a number of ways to do sewage management

• It takes some effort to develop a sewage management program

• Less difficult and painful than the municipalities expected

• Proactive approach to handling onlot facilities

• Opens up options to addressing sewage needs

• Serves public health and the environment

• Helps preserve individual property values and the community 
character

• Allows the municipality to be in control

• Many residents are finding value in them

Conclusions:



For More Information…
• Pennsylvania Department of 

Environmental Protection
Division of Planning and Permits
P.O. Box 8774
Harrisburg, PA 17105-8774
717-787-8184

– Jim Novinger – Sewage Facilities Planning
– John McHale – Planning Grants
– John Borland – Sewage Management

• Your local DEP office

• www.dep.state.pa.us
DEP Keyword: “Wastewater”


