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• Lake communities faced with need to 
properly manage wastewater
– Nutrients directly impact water quality
– Pathogens contaminate drinking water

• Basic Options
– On-site wastewater management system
– Centralized sewer system

• Both have advantages and disadvantages
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• Conventional sewers used in cities
– Rely mostly on gravity to convey flows
– Large trunk lines direct wastewater to 

plant
– Lift stations used to move wastewater 

uphill
– Large treatment plant, treated effluent 

discharged to receiving system
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• For lake communities, conventional septic 
systems most common means of treating 
wastewater
– Relatively cheap
– Easy to construct/maintain
– Constructed on individual scale
– Often work fine for site conditions 

encountered in lake front setting
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Two main components -

• Septic Tank - Typically concrete, water-tight, 
500 – 1,000 gallon capacity. Collects raw waste, 
allows settling of solids, separation of grease 
and initial bacterial digestion of organic wastes

• Disposal/Treatment Field – Effluent (water & 
digested waste) sent from tank to the “leach 
field”.   Soils within the field renovate waste, 
remove bacteria and dissipate volume
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• Easy and relatively cheap to construct (+)
• Can easily remove bacteria (+)
• Can effectively remove phosphorus* (+)
• Operations compromised by elevated water table, 

shallow depth to bedrock, steep slopes (-)
• Don’t effectively remove nitrates (-)
• Take up space (-)
• Need to be maintained (-)
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• In PA OSWS defined as conventional, alternative 
or experimental (affects level of permitting)

• PA open to non-traditional wastewater treatment 
systems

• Many alternative systems well suited for lake 
setting 
– More compact 
– Better volume dissipation 
– Advanced level of treatment/renovation
– Good for retrofit or upgrade of failing system
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• The following are considered 
“conventional” under PA code

• Only require local approval, w/out need for 
additional information
– In-ground trench
– In-ground seepage beds
– Subsurface sand filters
– Elevated sand mounds
– Spray irrigation
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• Approved at local level under special alternative 
procedures
– Individually Designed Composting Toilet
– Peat Based System
– Free Access Gravity Sand Filter 
– Leaching Chambers 
– Greywater Systems
– Steep Slope (12-15%)Elevated Sand Mound 
– Non-Infiltration, Evapotranspiration Bed Contained 

Within a Greenhouse 
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• Centralized wastewater (sewer) system -
wastewater conveyed via large pipes to treatment 
facility 

• Rely mostly on gravity to move waste from house to 
collection system and finally to treatment facility

• Lift stations used to move wastewater over hills or 
across areas with limited topography

• Can get tricky in lake communities. 
– Slopes
– Shallow depth to bedrock
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• Tertiary systems have high nutrient removal (+)
• Eliminate pathogens, use chlorination or UV (+)
• Can manage large quantities of wastewater (+)
• Operations not compromised by elevated water 

table, shallow depth to bedrock, steep slopes (+)
• Expensive to build and operate (-)
• Require a lot of land (ROW for pipes,land for 

treatment facility(-)
• Can alter lake’s hydrology (-)
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• Hybrid of on-lot and centralized systems
• Major cost of system is associated with 

construction of the treatment facility and related 
infrastructure 

• Also need to factor in cost to operate/maintain 
treatment facility  

• Also there are major costs when retrofitting 
existing sites with excavation/repaving of streets, 
installation of sewer lines and hook-up of homes 
to sewer lines 
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• Septic Tank Effluent Pressurized 

system
– Alternative to gravity based centralized 

system
– Still convey collected waste to a treatment 

facility 
– Effluent limited to “pre-treated” liquid 

waste stream
– Well suited for lake communities

�+%�	�������

• Much less expensive to construct than 
conventional gravity based sewer system

• STEP systems convey liquid waste only 
via small diameter pipes, set at relatively 
shallow depth, and can follow surface 
contours

• Less excavation and no need for large 
pump stations = lower construction costs
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• Effluent conveyed to a standard septic tank
• Tank used to trap solids and retain sludge
• Liquid effluent gravity fed or pumped to a second 

tank, and then pumped periodically to collection 
system

• STEP systems well suited for retrofitting of existing 
community
– No need to alter home
– Retain existing septic tank
– Minimizes amount of site disturbance (homes and roads)
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• Similar to STEP but waste “pre-digested” by 
grinder pump

• Wastewater goes to a grinder pump tank where it 
is ground into a liquid and then pumped to  
pressurized pipe system 

• Do not need to retain septic tank 
• Typically require more power to run than STEP 

systems because of liquefaction of waste and 
volume/consistency of processed waste
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• Disposal of treated wastewater
– Discharge to surface water
– Discharge to groundwater

• Communal leaching field
• Created wetland
• Drip irrigation
• Spray irrigation
• Deep well injection
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On-site 
� Relatively cheap to construct
� Effective level of treatment
� Low maintenance needs/costs
� Water budget maintained (minimal net loss
� Confounded by site conditions
� Poor nitrate removal / phos removal variable
� Needs to be maintained
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Centralized
� Reliable and effective level of treatment
� Not impacted by site conditions
� Tertiary systems with VG nutrient removal
� Expensive to build and operate
� Needs specialized maintenance
� Requires a lot of land
� Can disrupt lake’s water balance
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• Know where your septic tank and drain field are 
located. 

• Protect your septic system by not compacting the 
soil (don’t park over leach field, don’t pave over 
leach field) 

• Don't plant trees and shrubs as roots can invade 
perforated laterals

• Maintain good cover of grass or shallow-rooted 
plants over field, will aid in dissipation of effluent 
without impacting laterals.
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• Soil in lake communities less than optimal both 
for renovation and dissipation of effluent.

• Lack of maintenance and hydraulic over loading 
two biggest causes of failures

• Potential health risks 
– Pathogens in drinking water
– Elevated nitrate in drinking water
– Chemical (cleaning products, pharmaceuticals, volatile 

organics, etc.) in drinking water
– Mosquitoes breeding in “soggy fields

• Nutrient loading to lake and associated increases 
in algae blooms.
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• Have tank inspected and pumped 3-5 
years (depending on amount of use). 

• Practice water conservation; decreases 
hydraulic load to leach field. 

• Don’t use additives (yeast, etc.). Basically 
ineffective, some can actually impact 
groundwater or  environment (e.g., 
degreasers).
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• Don't flush non-degradable materials (cooking grease, 
plastics, diapers, cigarette butts) down toilet/drain. 

• Don’t use a garbage grinder/disposal unit; significantly 
increase the accumulation of solids in septic tanks, 
vegetative material difficult for bacteria to decompose. 

• Never flush or empty household hazardous wastes down 
toilet/drain.  Strong acids or bases, petroleum products, 
solvents, paints, and pesticides can ruin leach field and 
contaminate groundwater. 

• Be careful with pharmaceuticals, can end up in drinking 
water, increasingly big unknown health threat.
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• For lake front community, water conservation 
important consideration.

• Less water into system = less stress on leach 
field.

• Use flow restrictors on faucets and showerheads, 
low flush toilets/appliances, repair all  leaks.

• Space out peak water usage, avoid surges or 
spikes (e.g. don’t do all laundry on a single day). 

• Keep off of leach field; no impervious, no deep 
rooted trees, no parking, etc.

+��
��1	2 3������
�4

Stephen J. Souza, Ph.D.
President 
Princeton Hydro, LLC
Suite 1, 1108 Old York Rd.
P.O. Box 720
Ringoes, NJ 08551
908-237-5660 (p)
908-237-5666 (f)

ssouza@princetonhydro.com
www.princetonhydro.com


