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Executive Summary 

Conservation development is a well-known vehicle of open space preservation that 
employs a density-neutral development technique whereby the gross density of a 
development is unchanged, but the individual lot size is reduced and lots are clustered 
together in a more compact arrangement.  This compact arrangement allows the remaining 
portions of the parcel to be preserved as contiguous tracts of high quality open space and 
limits reliance on road, bridge and utility infrastructure.  The open space maintained in 
conservation developments may include areas providing flood control, erosion control, and 
water quality protection services including riparian areas, floodplains and wetlands.  

The widespread application of conservation development in the Chagrin River watershed has 
been limited in part by the lack of acceptable options available for wastewater management 
in unsewered areas.  This paper addresses questions surrounding the use of cluster 
wastewater treatment systems for conservation development in unsewered areas.  The 
paper explains Ohio’s current and potential approach to these systems and the management 
options for these systems as their application becomes more common.  

Cluster wastewater treatment is an approach to treating and disposing of wastewater that 
can be used to further the open space preservation goal of conservation development and 
reduce reliance on traditional on-lot home sewage disposal systems.  Cluster wastewater 
treatment is the treatment of the wastewater by processes that provide advanced wastewater 
treatment and dispersal of effluent to the soil.  Using cluster wastewater treatment, rather 
than on-lot systems such as septic tanks with leaching fields, enables conservation 
developments to use smaller house lots, resulting in the protection of more land and 
decreased infrastructure. 

A typical cluster wastewater treatment system includes: 

• Individual household septic tanks to provide preliminary settling; 

• Septic tank effluent filters; 

• Pumped or small diameter gravity sewers to the communal treatment area; 

• Recirculating media filtration; and 

• Dispersion via subsurface drip irrigation. 

Cluster wastewater treatment systems are a common form of treatment in other Midwestern 
states.  Cluster wastewater treatment is cost effective compared to on-lot systems and often 
less expensive than construction of a central sewer system.  The costs associated with a 
cluster treatment system are divided among the homes employing the collective system.  
This results in similar costs to traditional on-site treatment options and lower costs when 
compared to more advanced household sewage treatment systems such as mounds and 
drip irrigation.  When compared to on-site systems, the recirculating media filter of cluster 
wastewater treatment systems also produces better quality effluent.  Finally, the treated 
water is returned to the environment instead of sending it to a distant outfall, as is the case 
with centralized sewer systems.   
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Ohio has lagged in the use of cluster wastewater treatment for the following reasons: 

• Ohio Environmental Protection Agency (Ohio EPA) criteria for acceptable cluster 
system management entities limits these to utilities and  local governments; 

• The Ohio EPA application process is expensive and time consuming when 
compared with local health department procedures for septic system approvals; 
and 

• Early applicants had significant expenditures and little success.  Problems have 
included jurisdiction conflicts between Ohio EPA and the Ohio Department of 
Health (ODH), the Ohio EPA’s unfamiliarity with the technologies involved, and 
the Ohio EPA’s reluctance to permit soil-based discharges for cluster 
wastewater treatment systems. 

However, the regulatory environment in Ohio is changing for several reasons: 

• Both the ODH and the Ohio EPA are expected to promulgate new regulations in 
early 2006 that will clarify their respective jurisdictions and will include criteria for 
designing cluster wastewater treatment systems that discharge to soil. 

• Ohio EPA district staff continue to learn more about cluster treatment systems 
and their major concerns about technical issues have been addressed. 

• Precedents are being established in Ohio for these systems.  Two cluster 
treatment systems have been permitted and a third is under consideration.  

• There are at least three regulated utilities acceptable to Ohio EPA operating in 
Ohio that are interested in managing cluster treatment systems. 

Remaining Challenges 

The significant remaining challenges to the widespread use of cluster wastewater treatment 
systems for conservation development in the Chagrin River watershed are establishing 
entities that will manage these systems, and obtaining the approvals required by the Clean 
Water Act Areawide Waste Treatment Management Plan.  These challenges are explained 
below.  

Management Entities 

There are three generally accepted forms of management entities for cluster treatment 
systems:  homeowners’ associations, utilities and government agencies. 

a. Homeowners’ associations are attractive management entities because they 
are easier to create than utilities and can possess the powers and funding 
authority necessary to properly manage cluster treatment systems.  However, 
many of these powers are dependent on the establishment of the association 
through covenants and/or deed restrictions.  Although homeowners’ 
associations have the potential to be effective management entities, their past 
performance indicates that this potential has not been realized, resulting in Ohio 
EPA only approving management of cluster wastewater treatment systems by 
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homeowners’ associations if transfer or backup by a utility or local jurisdiction is 
secured. 

b. Private and Public Utilities can be a more attractive management entity 
because a lasting corporation is developed when a utility is created and this 
entity is given ownership of the wastewater system, including individual and 
collective facility components.  The oversight in the utility regulating process 
established by the Public Utility Commission of Ohio helps to maintain a solid 
financial basis and a review of the adequacy of the utility’s management.  
Utilities can be created that are specific to cluster wastewater treatment systems 
or utilities can be created that are specific to a certain region. 

c. Government agencies can also be management entities.  The Ohio Revised 
Code provides authority for municipalities, counties and special districts to 
provide sewer service to areas within their jurisdictions.  This service can take 
the form of either cluster wastewater treatment systems or centralized sewers.   

Section 208 

Any new wastewater treatment facilities in the Chagrin River watershed must be consistent 
with the applicable Clean Water Act Areawide Waste Treatment Management Plan, 
commonly referred to as a 208 Plan.  The majority of the watershed falls under the 
jurisdiction of the 208 Plan developed, maintained and implemented by the Northeast Ohio 
Areawide Coordinating Agency (NOACA).  The portion of the watershed in Portage County is 
covered by the 208 Plan of the Northeast Ohio Four County Regional Planning and 
Development Organization (NEFCO).  Although the 208 Plan encourages the evaluation of 
treatment systems, such as cluster wastewater treatment, as alternatives to on-lot systems in 
subdivision reviews, the Ohio EPA will not grant a Permit-To-Install unless the proposed 
treatment system receives the permission of the municipality or the county and is consistent 
with local zoning and building requirements.  The 208 Plan also requires that any new 
treatment system in the Chagrin River watershed be approved by the respective county 
sanitary authority. 

Conclusion 

The outlook for use and approval of cluster wastewater treatment systems for conservation 
development in Ohio is improving.  The new ODH and Ohio EPA regulations to be 
promulgated in 2006 will provide technical guidelines for design of soil disposal systems.  
These changes will bring a more streamlined regulatory and approval process for cluster 
treatment systems.  The 208 Plan developed by NOACA acknowledges that cluster 
treatment systems should be evaluated as an alternative to on-lot systems.  Therefore, the 
initial push for these systems has already begun on a regional basis and Ohio EPA staff is 
gaining experience in cluster treatment systems.  Utilities that are acceptable management 
entities to Ohio EPA are seeking cluster treatment business across the state.  Additional 
efforts are needed, however, to obtain support for cluster treatment systems on conservation 
development from county and local government agencies. 

 



Alternative Sewage Treatment Systems and Conservation Design in 
Unsewered Areas 

Distributed Storm Water Management in the   
Chagrin River Watershed, Ohio  

 1 

1. Introduction 

Conservation development is a density-neutral development technique that sets aside a 
substantial portion of a parcel as protected, high quality open space.  (Figure 1.1 and Figure 
1.2)  This open space may include areas providing flood control, erosion control, and water 
quality protection services including riparian areas, floodplains and wetlands.  In areas where 
central sewers are available, this is achieved by clustering the houses on smaller lots so that 
the open space can be a large block of contiguous land preserved in a natural condition.  If 
central sewers are not available, conservation developments in Ohio have had to reduce the 
amount of open space to provide area for current and replacement septic tank-leaching field 
wastewater systems.  The reliance on septic tank-leaching field wastewater treatment in non-
sewered areas has resulted in less land preservation, more impacts to riparian areas, 
floodplains, and wetlands, and increased infrastructure and impervious areas necessary to 
serve the more spread-out development.  

Many areas of the Chagrin watershed will not have centralized sewers.  As a result local 
governments, landowners and planners have searched for an alternative to the septic tank-
leaching field method of wastewater management on conservation development.  One 
approach, cluster wastewater treatment, has been used successfully in many states but is 
limited in Ohio.  Cluster wastewater treatment uses on-lot septic tanks followed by a 
communal advanced treatment process and disperses the treated effluent to the ground by 
spray irrigation or subsurface drip irrigation. 

Factors that have limited the use of cluster wastewater treatment systems in Ohio include:  

• Developers’ preference for on-lot septic systems 
because obtaining approval requires less time, effort, 
and expense;  

• The lack of cluster wastewater treatment systems in 
use in Ohio that would provide both landowners and 
regulators with state-specific examples; and 

• The Ohio Environmental Protection Agency’s (Ohio EPA) current regulatory 
approach to the review and approval of applications to use these systems. 

Changes that are underway in Ohio wastewater regulations and attitudes, and continued 
experience with cluster wastewater treatment systems elsewhere, are expected to improve 
the regulatory climate for cluster wastewater treatment in the State.  The purpose of this 
paper is to describe the current situation regarding cluster wastewater treatment in Ohio and 
to present alternative approaches to facilitate the use of cluster wastewater treatment for 
conservation development in unsewered areas. 

 

Cluster Treatment 
uses communal 
advanced treatment 
and dispersal of the 
effluents to the 
ground. 
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Figure 1.1. Conservation Development Design 

 
Figure 1.2. Conventional Development Design 

Figures 1.1 and 1.2 illustrate the difference between conventional development and conservation 
development.  The conventional development pattern in Figure 1.2 places the houses on larger lots.  
The conservation development in Figure 1.1 clusters the homes on smaller lots so that 50% or more of 
the overall development area is maintained as protected and unimpacted open space. 
Diagram Source:  http://www.dem.ri.gov/programs/bpoladm/suswshed/condev2.htm 
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2. Wastewater Treatment Alternatives for Conservation 
Developments in Unsewered Areas 

In the absence of central sewers, there are three primary options for wastewater treatment in 
conservation developments:   

• Traditional septic tanks – leaching fields systems; 

• Septic tanks and elevated mounds; and  

• Cluster wastewater treatment. 

The first two options require larger lots to provide space for the active and reserve soil 
treatment areas.  The third option discussed in this report, cluster wastewater treatment, 
allows for smaller lots, greater open space protection, and potentially the least road, bridge 
and utility infrastructure.  When properly sited and designed, all three wastewater treatment 
options provide acceptable treatment, as currently defined by health departments and Ohio 
EPA.  Each of these options is explained below.   

2.1. Septic Tank and Leaching Field 

To date, most conservation developments in unsewered areas in Ohio have relied on septic 
tank and leaching field for additional treatment systems for wastewater treatment.  The septic 
tank receives all wastewater from the home, provides temporary storage so heavier particles 
settle in the tank, and discharges the effluent to the leaching field 
for additional treatment.  There are many designs of leaching fields, 
but the most common is a series of shallow trenches, usually 18 to 
24 inches below ground, filled with 12-inches of gravel.  (Figure 2.1)  
As the wastewater flows into the trenches (denoted as the soil 
absorption system in Figure 2.1), a layer of bacteria forms on the 
stone and walls and bottom of the trench.  The septic tank and 
leaching field system depends on these bacteria to complete 
treatment of the organic wastes in the septic tank effluent.   

Figure 2.1. Septic Tank and Leaching Field 
Source:  Reference 6 

Less than 13% of 
the soils in 
Cuyahoga, Geauga, 
Lake and Portage 
Counties are 
suitable for septic 
tanks with leaching 
fields. 
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Ohio State University researchers (Reference 1) recommend four feet of natural soil (not fill) 
between the bottom of the leaching field trenches and a limiting layer, such as bedrock or a 
high water table, in order to remove suspended solids, organic matter, bacteria and viruses.  
Less than 13 percent of the soils in Cuyahoga, Geauga, Lake and Portage Counties are 
suitable for traditional leaching fields.  (Table 2.1)  This means that traditional septic tank-
leaching field systems should not be used on the majority of the soils in the Chagrin River 
Watershed.  Other more advanced and more costly systems that may be used on some of 
the soils that are not suited to septic tank-leaching field systems are described in the next 
sections. 

Table 2.1. Soil Suitability for Onsite Treatment Methods 

Percent of Soils Suitable For: 
County Leaching Field, 

Mound, or 
Irrigation 

Mound or 
Irrigation Irrigation 

Not Suited for 
Onsite Systems

Cuyahoga 4.7% 23.7% 66.5% 5.1% 
Geauga 5.5% 33.4% 53.2% 7.9% 

Lake 11.2% 11.8% 58.5% 18.5% 
Portage 12.3% 30.7% 40.0% 17.0% 

Source:  Reference 1 

Properly designed, installed and maintained leaching fields in suitable soils can perform for 
more than 20 years if they are not overloaded with organic matter or excessive flows.  Proper 
maintenance includes pumping the solids (“sludge” or “septage”) from the septic tank at 
regular intervals so the solids do not build up and get carried to the leaching field with the 
effluent.  The frequency of septic tank pumping depends on each household’s usage and 
waste characteristics, such as whether a garbage grinder is used, and the size of the septic 
tank.  Table 2.2 provides general guidelines for tank pumping frequencies based on septic 
tank size and the number of people in the household. 

Table 2.2. Estimated Septic Tank Pumping Frequencies in Years 
(For Year-Round Residence) 

Household Size (Number of People) Tank Size (gallon) 
1 2 3 4 5 6 7 8 9 10 

500 5.8 2.6 1.5 1.0 0.7 0.4 0.3 0.2 0.1 - 
750 9.1 4.2 2.6 1.8 1.3 1.0 0.7 0.6 0.4 0.3 

1,000 12.4 5.9 3.7 2.6 2.0 1.5 1.2 1.0 0.8 0.7 
1,250 15.6 7.5 4.8 3.4 2.6 2.0 1.7 1.4 1.2 1.0 
1,500 18.9 9.1 5.9 4.2 3.3 2.6 2.1 1.8 1.5 1.3 
1,750 22.1 10.7 6.9 5.0 3.9 3.1 2.6 2.2 1.9 1.6 
2,000 25.4 12.4 8.0 5.9 4.5 3.7 3.1 2.6 2.2 2.0 
2,250 28.6 14.0 9.1 6.7 5.2 4.2 3.5 3.0 2.6 2.3 
2,500 31.9 15.6 10.2 7.5 5.9 4.8 4.0 4.0 3.0 2.6 

Note:  More frequent pumping is needed if garbage disposal is used. 
Source:  Reference 6 

If a septic system is poorly designed, installed or maintained, the leaching field can become 
clogged and partially treated wastewater may rise to the ground surface or untreated 
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wastewater may back up into the house, both of which are symptoms of system failure.  
Some common factors leading to system failure include: 

• Under sizing the septic tank or leaching field for the use it will receive; 

• Under sizing the leaching field relative to the capacity of the natural soil to 
handle the flow; 

• Installing the leaching field with un-level trenches or smeared bottom and 
sidewalls; 

• Overloading an older system with more wastes or flow than it was originally 
designed for; and 

• Failing to pump the solids from the septic tank frequently enough. 

Failed septic systems can be public health hazards because the bacteria and viruses are not 
removed if the effluent has not passed through the full leaching depth of four feet.  Failing 
septic systems are also a source of surface water pollution as untreated effluent flows 
directly, or with storm water, to nearby drainage systems. 

Because leaching field failure is a possibility, homeowners are required to set aside a 
second, reserve leaching field area at the time that the septic system is approved.  The need 
to have a second leaching field area available in case the first field fails is often cited as a 
basis for minimum lot sizes.  A study of septic systems by the Northeast Ohio Areawide 
Coordinating Agency (NOACA) in 2000 found that 15 - 23 percent of the inspected systems 
in Geauga, Lake and Portage Counties were failing as evidenced by surfacing effluent.  
(Reference 2)  

2.2. Septic Tank and Elevated Mound 

Elevated mounds, sometimes called Wisconsin mounds, provide 
additional soil-based treatment above the natural soils in areas 
where there would be less than four feet of soil between a leaching 
field and a limiting layer such as bedrock or a high water table.  
Figure 2.2 is a diagram of an elevated mound.  The septic tank 
effluent is pumped to a sand layer in the mound.  The bacteria growing in the sand layer 
provide some treatment of the wastewater.  Mound systems require at least two feet of 
permeable soil to finish treating the effluent.  Table 2.1 lists the estimated percentage of the 
soils in Cuyahoga, Geauga, Lake and Portage Counties that are suitable for septic tanks 
connected to elevated mound systems.  Soil suitability for mound systems ranges from 23 
percent in Lake County to 43 percent in Portage County. 

In reviewing Figure 2.2, please note that Lake County does not use the Ohio State University 
(OSU) mound design shown here but rather the Converse & Tyler Wisconsin mound and the 
Lake County Mound specifically designed to be used on severe sites in Lake County.  
(Reference 27).  

Siting of elevated mounds is more difficult because they should be placed on topographic 
contour lines to ensure they are level.  Therefore, they may require a larger area of the site 
for the primary and replacement mound area than a traditional leaching field.  Mound 
systems will fail for the same reasons that leaching fields fail. 

Elevated mounds 
can overcome some 
site limitations. 
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Figure 2.2. Idealized Rendering of a Biological Mat Mound System 
Source:  Reference 1 

2.3. Cluster Wastewater Treatment 
Cluster treatment systems provide advanced treatment to 
wastewater from multiple homes and disperse the effluent to the 
soil.  Although additional reactions will take place in the soil, the 
soil is not relied upon as a component of the treatment process 
because the wastewater receives additional, advanced treatment 
beyond that provided by the homeowners’ septic tanks before the efflu
soil.  Distribution of wastewater is a means of returning the water 
environment.  

Cluster treatment systems include a septic tank at each house to rem
from the wastewater prior to the collection system.  Depending on
location of the cluster treatment units, one of two collection systems is 

A septic tank with effluent pumping (STEP) system (Figure 2.3) use
wastewater from the individual septic tanks to the treatment site.  U
flexibility in the location of the treatment facilities, and reduces the lim
placed uphill from the treatment works.  If the topography is favorable,
use small diameter gravity sewers (a septic tank with effluent gr
system).  Small diameter gravity sewers can be installed less expen
sewers because the settleable solids have been removed at the septic 

Figure 2.3. STEP System 
Source:  Small Community Wastewater Cluster System
Purdue University Cooperative Extension Service, ID-26
Cluster treatment 
systems use soil for 
effluent dispersal, 
not effluent 
treatment.
ent is released to the 
to the immediate site 

ove settleable solids 
 topography and the 

used. 

s pumps to move the 
sing pumps provides 
itation that houses be 
 it is less expensive to 
avity sewers (STEG) 
sively than traditional 
tanks. 

s, 
5. 
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Cluster treatment 
enhances protection 
of natural resources 
because the 
treatment location is 
flexible. 

The most common cluster treatment method is recirculating sand or 
fine gravel filtration, also termed a bio-filter (Figure 2.4).  By 
recirculating the wastewater through the filter multiple times, the 
organic wastes are largely removed from the effluent along with 
some of the nitrogen.  The effluent from the recirculating sand filter 
is then pumped through a fine particle filter and a distribution 
system to disperse and dispose of the effluent.  Pressurized 
subsurface drip distribution systems are more widely used than 
surface irrigation because they are less intrusive and can be used 
all year-round. 

 
Figure 2.4. Recirculating Sand Bioreactor System 

Source:  Zoeller Pump Company 
http://www.zoeller.com/zcopump/products/onsite/recirculatingmedia.htm 

Note:  For cluster treatment systems, the septic tanks would be at the individual houses.  For 
subsurface pressure drip distribution of the effluent, there would be a filter prior to disposal to limit 

solids from passing to the drip emitters. 

Subsurface drip distribution systems consist of loops of pressurized tubing with drip emitters 
spaced every four feet or so, depending on the soil.  The emitters release the treated effluent 
slowly and intermittently so that unsaturated conditions are maintained and the soil remains 
aerobic.  The emitters are typically set 6 to 12 inches below the ground surface so that the 
effluent is dispersed to the root zone of the overlying vegetation.  (Figure 2.5 and Figure 2.6)  
During the growing season, most of the effluent is returned to the atmosphere through 
evapotranspiration.   

(SUCH AS DRIP DISTRIBUTION) 
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Figure 2.5. Installation of Dripperlines with Vibratory Plow 
Source:  Drip-Tech Wastewater Systems, www.drip-tech.com/PhotoAlbum.html 

Figure 2.6. Typical side trench for supply line, supply header, line loops 
and electric solenoid valve to central zone dosing 

Source:  Drip-Tech Wastewater Systems, www.drip-tech.com/PhotoAlbum.html 
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Cluster treatment 
systems can serve 
conservation 
development in 
areas that are 
unsuitable for septic 
systems. 

Pressurized subsurface drip distribution is used for cluster 
treatment systems in Minnesota and other Midwestern states.  
Subsurface pressurized drip distribution is also being used for 
individual on-lot systems in Ohio on sites that are not suited for 
leaching fields or mounds.  Monitoring of subsurface conditions 
in Ohio, Minnesota, Wisconsin and other cold weather locations 
has found that the drip emitters in a properly designed and 
operated system work well throughout the winter (References 3 
and 4). 

OSU researchers recommend a one-foot distance between the soil surface and a limiting 
condition for drip distribution systems, such as bedrock or high groundwater.  (Reference 1)  
Table 2.1 lists the estimated percentage of the soils in Cuyahoga, Geauga, Lake and 
Portage Counties that are suitable for drip distribution. 

Other types of treatment commonly used by cluster treatment systems include effluent 
dosing from the septic tanks to elevated mounds for treatment or lagoon treatment followed 
by spray irrigation.  Lagoons also provide the storage volume necessary to hold wastewater 
during the winter and during rain events when it is inappropriate to use spray irrigation.  
Spray irrigation has been used for meadow-type open space and for golf courses.   

Although the treatment processes selected for cluster treatment systems are designed to be 
low-maintenance, they do require some maintenance.  Each home’s septic tank needs to be 
cleaned every 3 to 5 years to remove the accumulated sludge (septage).  The estimated 
pumping frequencies in Table 2.2 apply to the septic tanks in cluster treatment systems.  
Septage treatment and disposal is regulated by OEPA (Part 503 Biosolids Rule) (Reference 
5).  Common means of disposing of septage are land application or discharge to wastewater 
treatment facilities designed to accommodate septage loads. 

Cluster treatment systems usually include a filter between the septic tanks and the collection 
system to keep solids from passing out of the tank.  Septic tank effluent filters typically 
require annual cleaning. 

Cluster wastewater treatment systems have alarms for problems such as pump malfunctions, 
high water levels in tanks and increased dosing pressure resulting from clogged distribution 
lines.  Remote alarms and auto-dialers with alarm codes to alert off-site maintenance staff of 
problems with the system are becoming more common.  The most frequent alarms are for 
pump problems.  The septic tank will hold an extra 24 hours’ wastewater if a homeowner’s 
effluent pump malfunctions.  If the broken pump is not replaced within that time, the tank 
would need to be pumped out like a holding tank or the homeowner would risk a back-up into 
the house if further wastewater were generated.  Some installations provide each septic tank 
with two effluent pumps so that service would not be interrupted if a pump malfunctioned.    

Other typical operation and maintenance activities include the following (not all these 
activities are applicable for all systems): 

• Mowing grass; 

• Inspecting the disposal area for surfacing of effluent; 

• Cleaning dosing tanks and pumping station wet wells; 
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• Recording pump timer and flow data; 

• Exercising valves; 

• Exercising backup pumps; 

• Cleaning the sand filter, if needed; 

• Collecting water quality samples; and 

• Drip irrigation system maintenance, including: 

o Flushing drip lines and laterals; 

o Checking filter screen; and 

o Monitoring system pressure. 

2.4. Costs 

Because the cluster wastewater treatment system is constructed at the same time the 
subdivision is developed, the cost of the treatment system is typically added to the cost of the 
lots.  The cost of a cluster treatment system depends on two major components:  1) the 
collection system; and 2) the type of treatment provided.  Collection system costs include:  1) 
the septic tank and pumping unit (if any) on the homeowner’s lot; and 2) the sewers that 
connect the septic tanks to the treatment location.  Systems with pumps are more expensive 
than small diameter gravity sewer systems.  The cost of the septic tank also varies because 
the more water expected to be used in the household, for example the greater the number of 
bedrooms and bathrooms, the larger the septic tank needs to be to provide adequate settling 
of the wastewater solids.  The per lot cost of the collection system increases as homes are 
spaced farther apart and decreases as the number of houses served increases.  Treatment 
system costs depend on the treatment provided, the infiltration rate of the soil, and the 
amount and nature of automatic monitoring and remote alarm communications included in 
the facility.  Current practice is to include more monitoring and communications features to 
facilitate off-site monitoring of the system status. 

The per lot capital costs listed in Table 2.3 range from $6,000 to $11,000, including the cost 
of the septic tanks on the individual lots.  The costs do not include land acquisition, 
engineering, and regulatory approval costs.  Some costs for individual household sewage 
treatment systems are included for comparison.   

The cost of extending central sewers to serve a conservation development depends on the 
distance the sewer has to be extended, and other factors such as the size and depth of the 
sewer and the nature of subsurface materials.  The greater the separation between the 
houses the more extending central sewers will cost and the greater the distance the central 
sewer is extended to reach the development, the greater the cost advantage of cluster 
treatment.   

As was noted in the descriptions of the treatment methods, less than 13 percent of the soils 
in the four Chagrin River watershed counties are suitable for traditional septic tank and 
leaching field systems, and soils suitable for elevated mound systems are also limited.  
Considering the soil limitations and the likelihood that soils best suited for development are 
the first to be developed, an increasing number of new homes will have to use irrigation-
based treatment methods.  To date, more than 40 individual household treatment systems 
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using recirculating biofilters and subsurface drip irrigation have been installed in Cuyahoga 
and Lake Counties.  As can be seen in Table 2.3, cluster treatment is considerably less 
costly when compared to individual or on-lot biofilter treatment and drip irrigation. 

Table 2.3. Per Lot Capital Costs 

Source* No. of 
Homes Collection Treatment Location Capital Cost / 

Lot 
1 12 STEG biofilter, drip Maryland $9,500# 
2 100 STEP / STEG biofilter, drip Eastern Tennessee $6,000-7,000# 

STEG biofilter, drip $6,000 2 30-50 STEP biofilter, drip Eastern Tennessee $8,000 
3 ## STEP / STEG biofilter, drip Indiana $6,000-10,000 
4 20 STEP biofilter drip Indiana $9,500 
4 7 STEG mounds Indiana $4,700 
4 53 STEP biofilter, drip Indiana $9,000-11,000 

8 1  

Septic tank -
leaching field 
(good soils) 

(rare in Ohio) 

Ohio $5,000 - 7,000 

8 1  Septic tank and 
mound Ohio $13,000 +/- 

8 1  Septic tank, biofilter, 
mound Ohio $15,000-23,000

8 1  Septic tank, biofilter, 
drip Ohio $18,000-23,000

9 1  Septic tank-leaching 
field system Kansas $5,558 

10 1  
Septic tank, 

biofilters, drip 
distribution 

Lake County Ohio $16,000-20,000

# Added $1,500 for homeowner septic tanks 
## Range of costs depends on housing density 
*Sources are listed at the end of this report. 

Table 2.4 presents operating costs for many of the systems listed in Table 2.3.  These costs 
do not include capital cost recovery because developers typically include the capital cost of 
the wastewater systems in the cost of the lots.  The Geauga County Water Resources 
Department user fee is included in Table 2.4 for comparison.  The Geauga County Water 
Resources Department operates package treatment plants, pumping stations and sewers 
serving 6000 accounts.  The Geauga County user fee cited in Table 2.4 does not include any 
amounts for recovery of costs that the County incurs for new construction, major repairs and 
replacements when it assumes responsibility to provide sewer service for an area.  Both on-

Treatment Terms 
STEP – Septic tanks with effluent pumping 
STEG – Septic tanks wit small diameter gravity sewers 
Biofilter – Recirculating media filter 
Drip – Subsurface drip distribution 
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lot system owners and homeowners served by cluster treatment systems would incur the 
septic tank pumping fee every 3 to 5 years.  The cluster system user fees cited in Table 2.4 
do not include septic tank pumping costs. 

Table 2.4. Operating Costs 

Source* Location and Type of Treatment Annual User Fee 

7 Tennessee Wastewater Systems 
STEP / STEG biofilter drip distribution $421 

6 Firestone Trace 
STEP / STEG lagoon wetlands spray $420 

4 Canyonlands Case Study 
STEP biofilter drip distribution $600 

4 Lamb Lake Case Study 
STEG mounds $660 

3 Indiana – general  
STEP / STEG biofilter drip distribution $540 

4 Geauga County, Ohio 
25 package treatment plants $564 

 Cost to pump a septic tank $150-250 
*Sources are listed at the end of this report. 
Note:  See Table 2.3 for Treatment Terms. 

3. Ohio Wastewater Regulations 

3.1. Permitting of New Wastewater Treatment Facilities 

Ohio law splits responsibility for wastewater regulation between the 
local county health departments and the Ohio EPA.  Local health 
departments approve the siting and design of systems serving 
individual homes and systems that serve up to three dwellings on 
an individual lot.  Local health departments approve both land-
based systems such as septic tank / leaching fields and off-lot 
discharging systems that discharge effluent into surface waters or 
drainage systems that lead to surface waters.  The off-lot 
discharging systems are also subject to National Pollutant Discharge Elimination System 
(NPDES) permit program administered by Ohio EPA.  Ohio EPA is currently preparing a 
General NPDES Permit that will apply to new and replacement off-lot discharging systems. 

Wastewater systems serving more than one lot, more than one 
structure, or receiving non-domestic wastewater are regulated by 
Ohio EPA.  These systems are required to obtain a Permit-To-Install 
a wastewater system (PTI).  An application for a Permit-To-Install 
must include engineering drawings and design calculations and be signed by a professional 
engineer.  Because they do not discharge to surface waters, cluster treatment systems do 
not need to obtain a National Pollutant Discharge Elimination System (NPDES) permit in 
addition to the Permit-To-Install.   

Local health 
departments 
approve systems 
serving one to three 
dwellings. 

Ohio EPA permits 
multi-lot systems. 
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There are two categories of small wastewater systems under current Ohio laws.  The 
majority of cluster wastewater treatment systems fall into the second category:  The two 
categories are: 

a. Small Flow On-Site Sewage Treatment Systems are systems that treat less 
than 1,000 gallons per day and dispose of the effluent to the ground.  A local 
county health department may request delegation of responsibility for permitting 
Small Flow On-Site Sewage Treatment Systems from Ohio EPA (per House Bill 
231 of 2005).  If a county health department has been delegated this regulatory 
authority, applicants for Small Flow On-Site Sewage Treatment Systems would 
follow the local rules and regulations and not the Ohio EPA Permit-To-Install 
process.  The Small Flow On-Site Sewage Treatment System provisions will be 
included in the ODH new regulations (discussed in the next section).  For 
example, a cluster wastewater treatment system serving a small number of 
condominiums on a single parcel of land could be regulated as a Small Flow On-
Site Sewage Treatment System if it treated less than 1,000 gallons per day. 

b. Semi-Public Wastewater Treatment Systems are systems that treat less than 
25,000 gallons per day.  Cluster wastewater treatment systems, as discussed in 
this paper, which treat less than 25,000 gallons per day but more than 1,000 
gallons per day, are considered Semi-Public Treatment Systems.  Semi-Public 
Wastewater Treatment Systems are permitted and inspected by Ohio EPA.  
House Bill 110 of 1984 allows local county health departments to sign 
agreements with Ohio EPA to conduct inspections and enforce semi-public 
systems’ NPDES permits.  The Permit-To-Install and NPDES permit, if any, are 
still reviewed and granted by Ohio EPA.  The local county health departments 
take over responsibility for inspections and enforcement after Ohio EPA has 
granted the permits.  With the authority granted under House Bill 110, local 
health departments may refer non-complying entities to the Ohio EPA for 
enforcement or they may use their local nuisance regulations since discharges 
of pollutants that are unpermitted or in excess of permitted amounts are 
statutory nuisances (Ohio Revised Code 6111.04).  Cuyahoga, Geauga, Lake 
and Portage Counties currently have House Bill 110 agreements with Ohio EPA 
and are responsible for monitoring and inspecting the Semi-Public Wastewater 
Treatment Systems within their respective counties. 

3.2. Groundwater Discharge Permits 

In addition to the wastewater treatment permitting described above, cluster wastewater 
systems that dispose the effluent from 20 or more persons per day to soil are subject to 
regulation as Class V injection wells under the Ohio EPA’s Underground Injection Control 
Program (UIC).  Currently, Ohio EPA has granted blanket authorization for Class V wells as 
long as no non-sanitary waste is included in the discharge and as long as the discharge has 
been permitted or authorized by the Ohio EPA Division of Surface Water or the relevant local 
health department (OAC 3745-34-13(A)).  Class V injection well operators have an obligation 
not to discharge any contaminants that may move into an underground source of drinking 
water in concentrations that would violate any drinking water standard or adversely affect 
public health.  The Director of the Ohio EPA has the authority to rescind the blanket 
authorization and require a site-specific groundwater quality impact assessment and 
individual Underground Injection Control permit for a Class V well at any time.  
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The UIC regulations and Class V injection well permits have been used in other states to 
control the groundwater impacts of large cluster treatment systems.  Large cluster treatment 
systems could cause elevated nitrate concentrations in groundwater beneath the soil 
dispersal area depending on the amount of nitrogen in the effluent and the dilution provided 
by the groundwater.  New Jersey and Minnesota, for example, require an evaluation of the 
potential impacts on groundwater nitrate concentrations as part of their Class V injection well 
permit applications.  If the impact is deemed to be too great, the states require that treatment 
to remove nitrogen be provided prior to dispersal of the effluent. 

3.3. New Regulations 

Both the ODH, which sets minimum standards for local county 
health department regulations, and the Ohio EPA are developing 
new regulations for wastewater systems that discharge to the 
ground.  Recently passed enabling legislation, House Bill 231 of 
2005, authorizes and directs the ODH to write new regulations for 
household sewage treatment systems that will result in more 
stringent standards for the siting and design of these systems, 
especially in soils that are not well suited to traditional septic tank-
leaching field disposal systems.  The Ohio EPA has indicated that the new regulations for 
cluster wastewater treatment systems serving multiple lots that use soil for effluent disposal 
will be coordinated with the ODH regulations to the extent feasible and will include similar 
siting and design requirements.  The agencies expect to have final regulations in the spring 
of 2006, although the effective date of some requirements may be later. 

3.4. Ohio EPA Permitting Experience 

Applications for Permits-To-Install for Semi-Public Wastewater Treatment Systems and for 
Small Flow On-site Sewage Treatment Systems in counties that have not received 
delegation are reviewed and approved at the Ohio EPA District Offices.  Ohio EPA reviews 
applications for both the technical aspects of the treatment and the arrangements for 
operation and management of the facility.  Ohio EPA has a strong preference for 
management entities that are individual owners, established corporations such as public 
utilities, or governments.  Other states have approved cluster wastewater treatment systems 
with homeowners’ associations as the management entity; however, Ohio EPA is concerned 
that homeowners’ associations will not be adequate long-term owner-operators.  Specifically, 
the concern is that homeowners’ associations may not have the authority needed to 
adequately replace or upgrade the treatment system as necessary in the future or that 
homeowners’ associations may even disband rather than implement expensive and 
unpopular requirements.  These concerns stem from the negative experiences Ohio EPA has 
had with homeowners’ association management of package treatment systems in the past.   

Ohio EPA District Office staff have approved two cluster wastewater treatment systems that 
have been constructed.   

a. Torch subdivision in Troy Township, Athens County, where 13 homes will be 
served by a lagoon and drip irrigation cluster system.  The homeowners’ 
association is the temporary management entity.  Ohio EPA accepted the 
homeowners’ association as the management entity because the Athens County 
Water and Sewer Department reviewed the plans and indicated that they will 
take over the treatment system after the subdivision is fully developed.  The 

Ohio EPA and ODH 
are preparing new 
regulations for 
systems that 
discharge to the 
ground.   
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Torch Homeowners’ Association articles of incorporation describe the process 
by which the treatment system will be transferred to Athens County.   

b. Firestone Trace subdivision in Bath Township, Summit County, which is served 
by a cluster wastewater treatment system composed of lagoons, polishing 
wetlands and spray irrigation.  This cluster system is temporarily being managed 
by the homeowners’ association.  When the development reaches 150 homes, 
the wastewater treatment system will be taken over by Aqua-Ohio, an existing, 
regulated public utility.  Aqua-Ohio is currently operating the cluster treatment 
system under a contract with the homeowners’ association.  Aqua-Ohio is a 
water utility that is actively entering the wastewater field in Ohio.   

In addition to the examples cited above, a developer in Pickaway 
County is currently discussing a proposed cluster wastewater 
treatment system with the Ohio EPA Central District.  This system is 
proposed to be a recirculating sand filter followed by subsurface 
drip irrigation.  The system would be managed by Ohio Wastewater 
Systems, a recently formed public utility company created to 
manage cluster wastewater systems.   

In the past, Ohio EPA has not had minimum treatment standards or regulations specifically 
addressing cluster wastewater treatment systems.  Each cluster Permit-To-Install application 
was handled on an individual basis and the requirements placed on these systems varied 
between the Ohio EPA Districts.  From a developer's perspective, proposing a cluster 
wastewater treatment system required more application and approval effort, was more costly, 
took longer and was more uncertain than proposing to use septic tank-leaching field 
treatment.  Ohio EPA staff say this will change once the new regulations discussed above 
are in place in 2006.  Past reservations about the technology have been resolved and the 
new regulations will provide design criteria and increased consistency between district 
offices.   

The primary remaining issues for Ohio EPA with respect to approval 
and management of cluster treatment systems are how to 
implement an operating permit for on-going monitoring and 
inspection of cluster systems, such as NPDES permits, and 
assuring that the treatment system is managed by an entity that has 
sufficient powers and that will provide adequate management over 
the long-term.  The operating permit issue will be resolved through Ohio EPA’s various 
permitting authorities.  The concern about long-term management may affect the Ohio EPA’s 
review of proposed cluster treatment systems depending on the cluster system’s proposed 
management.  Ohio EPA has indicated a preference for utilities and governments as the 
management entities, although there are other management arrangements that could 
address Ohio EPA’s concerns. 

4. Management of Wastewater Treatment Systems 

4.1. Types of Management Entities 

The management of cluster and household wastewater systems has received increased 
attention at the federal as well as the state and local levels in the past five years.  

A recirculating 
biofilter with drip 
irrigation is currently 
being considered by 
Ohio EPA. 

Management of 
cluster systems 
remains a major 
concern. 
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Historically, household wastewater systems were viewed as inferior means of treatment that 
would suffice until centralized sewers could be extended to an area.  This view was 
supported by the many instances of failing on-lot systems, many of which were then replaced 
by central sewers with package plants or long connecting sewers to existing municipal 
wastewater treatment plants.  The emphasis of the federal water pollution control program 
was on central collection systems and centralized treatment plants.  Major funding for 
centralized solutions has been available through grants and loans from the federal and state 
governments since 1972.   

Recognizing the immense wastewater rehabilitation and upgrading 
costs associated with centralized sewers and treatment nationwide, 
and the advances in siting, design and operation of household 
sewage treatment systems over the past 15 years, the U.S. 
Environmental Protection Agency (USEPA) submitted a report to 
Congress in 1997 concluding that decentralized wastewater 
management, such as on-lot and cluster systems, was a viable and cost-effective long term 
solution for wastewater management (Reference 7).  Subsequent to the release of the 1997 
report to Congress, the USEPA has committed to providing assistance to upgrade the 
science and technology of decentralized treatment systems, to disseminate information 
about adoption and management of decentralized systems, and to consider decentralized 
treatment options on an equal footing with centralized options in wastewater funding and 
planning.  Among the many products from USEPA’s commitment, three stand out with regard 
to cluster wastewater treatment: 

a. Publication of the “Draft Handbook for Management of Onsite and Clustered 
(Decentralized) Wastewater Treatment Systems” (Reference 8) and a 
companion “Voluntary National Guidelines for Management of Onsite and 
Clustered (Decentralized) Wastewater Treatment Systems” (Reference 9); 

b. Publication of “Cluster Wastewater Systems Planning Handbook” (Reference 
10); and 

c. Creation of web pages on decentralized treatment, including cluster treatment 
(Reference 11). 

The USEPA’s “Draft Handbook for Management of Onsite and Clustered (Decentralized) 
Wastewater Treatment Systems” (Reference 8) categorized management approaches for 
decentralized systems into five models.  They are, in increasing order of comprehensiveness 
and authority: 

1. Inventories and Maintenance Reminders (Homeowner Awareness Model); 

2. Maintenance Contract Model; 

3. Operating Permits Model; 

4. Responsible Management Entity (RME) Operation and Maintenance Model; and 

5. Responsible Management Entity (RME) Ownership Model. 

The USEPA 
supports cluster 
wastewater 
treatment systems. 
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Each of the five models could be used for management of household treatment systems.  
Management Models 1, 2 and 3 provide management in the sense of increasingly proactive 
involvement by homeowners in the operation and maintenance of their systems by a central 
management agency.  Level 1, the lowest level of management, is limited to sending 
homeowners reminders to pump their septic tanks or perform other maintenance depending 
on the type of household treatment system used.  Level 2 is a service contract level of 
involvement, and in level 3, the management entity requires homeowners to obtain operating 
permits as well as installation permits.  Through the operating permit requirements, the 
management agency can enforce operation, maintenance, repair and even upgrading 
requirements against individual system owners.  In levels 1, 2 and 3, the control of the 
household treatment system, such as the septic system, remains with the homeowner. 

In Management Model 4, the management entity takes over the operation and maintenance 
responsibilities for the treatment systems, both household systems and cluster systems.  The 
Management Model 5 entity assumes ownership of the treatment system as well as operates 
and maintains it.  Management Models  1, 2 and 3 do not apply to cluster treatment because 
they do not provide a management entity with the powers needed to operate, maintain, repair 
and fund a communal treatment system and to enforce treatment related requirements on 
the system’s users.  The objectives and basic features of Management Models 4 and 5 are 
presented in Table 4.1.  Management Models 1, 2 and 3 are not discussed because they 
would not apply to the cluster wastewater treatment systems discussed in this paper. 

Table 4.1. Overview of Level 4 and Level 5 Management Models 

Management Model Objectives Basic Features 

Management Model 4 
Responsible 
Management Entity 
provides Operation and 
Maintenance 

Responsible public or 
private entity 
assumes O&M and 
inspection/monitoring 
responsibilities for all 
systems in 
management area. 

• Performance governs acceptability. 

• Operating permits ensure compliance.

• All systems are inspected regularly. 

• Monthly/yearly fees support program. 

• Owner responsible for all costs. 

• Create and maintain inventory of 
wastewater treatment systems. 

Management Model 5 
Responsible 
Management Entity is 
Owner 

• Public or private  
Responsible 
Management 
Entity owns and 
operates all 
systems in 
management area

• Similar to 
centralized sewer 
system service 
approach. 

• Performance governs acceptability. 

• All systems are inspected regularly. 

• Monthly/yearly fees support program. 

• Users relieved of all O&M 
responsibilities. 

• Responsible Management Entity funds 
installation and repairs. 

• Create and maintain inventory of 
wastewater treatment systems. 

(Adapted from Reference 4.) 
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For cluster systems, the communal facilities (i.e., the collection, treatment and effluent 
dispersal systems) are owned and operated by the Responsible Management Entity.  The 
level 4 and level 5 models differ with respect to the facilities on the homeowners’ lots: septic 
tank, effluent filter and pump(s).  Level 5 management entities control and maintain the entire 
system.  Some level 4 management entities assume responsibility for maintenance and 
repair of homeowners’ facilities and some require the homeowner to be responsible for 
pumping their septic tanks and cleaning the tank effluent filters. 

The two most common management entities for cluster wastewater systems in other states 
are homeowners’ associations, generally level 4 management entities, and public utilities, 
generally level 5 management entities.  For new subdivisions, the decision regarding the 
Responsible Management Entity is usually made by the developer with the regulatory 
agency’s involvement during the plan review stages.  The residents agree to participate in   
the Responsible Management Entity by purchasing the lots, with the associated deed 
restrictions and covenants.  Many homeowners’ associations already collect fees for 
community projects and establish rules that members must obey.  Making the homeowners’ 
association responsible for cluster wastewater management is a logical extension of the 
traditional homeowners’ association authority.   

A cluster wastewater utility, per Management Model 5, is a regulated utility, subject to the 
same regulations as private and municipal utilities.  Creating a utility is a much more involved 
process than establishing and incorporating a homeowners’ association. 

Each of these management entities is discussed in detail in the following sections.   

4.2. Homeowners’ Association (Level 4 Management Entity) 

Homeowners’ associations are used extensively as cluster treatment responsible 
management entities in Indiana and Minnesota.  As noted above, although they are not the 
preferred management entity in Ohio, there are two cluster treatment systems in Ohio that 
are managed by homeowners’ associations:   

a. At Firestone Trace, the homeowners’ association is a temporary management 
entity until the subdivision is more  built out and the cluster treatment system is 
transferred to a utility; and 

b. At the Torch subdivision in Athens County, the homeowners’ association 
management is not perceived to be temporary, but arrangements have been 
made for the County to take over the treatment system if necessary. 

Homeowners’ associations derive their authority from deed restrictions and covenants that 
homeowners sign when they purchase lots.  Homeowners’ associations also adopt by-laws 
that may require homeowners to perform actions such as cleaning their septic tanks on a 
specified schedule.  Thus, a homeowners’ association’s authority regarding facilities, 
responsibility for maintenance, and ability to recover costs depends on the powers created in 
the covenants and deed restrictions augmented by the powers the homeowners have 
granted to the association through the adoption of by-laws. 

Lombardo (Reference 10) listed management responsibilities or functions for responsible 
entities for cluster systems as: 
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a. Ownership: 

i. Administration; 

ii. Ownership management; 

iii. Program management for implementation of capital improvements; 

iv. Use regulation; 

v. Regulatory compliance reporting; 

vi. Customer service, billing and collections; 

vii. User-charge system; and 

viii. Financial. 

b. Operations: 

i. Monitoring; 

ii. Maintenance and repair; and 

iii. Replacement. 

In theory, homeowners’ associations can perform all of the above functions.  In practice, how 
well the functions are performed depends in part on the willingness and capabilities of the 
individual who is responsible for them.   

Lombardo’s functions can be divided into several groups.  The first is those functions that 
could be contracted out or performed by the homeowners’ association – particularly the 
routine operations activities.  As an example, Indiana homeowners’ associations usually 
contract out the operation and maintenance of their cluster treatment systems.  Costs are 
funded through regular user charges.  The second type of activities is primarily 
administrative, such as record keeping and reporting, and could be handled by a 
homeowners’ association volunteer or a contract operator.  The potentially troublesome 
functions for homeowners’ associations are those related to money – setting and collecting 
user charges and the relatively infrequent but costly tank cleaning – and what to do about 
those who do not comply.  The success of a homeowners’ association as a responsible 
management entity depends in large measure on whether it has the requisite powers and 
leadership.   

Other than the power and authority issue, some of the advantages and disadvantages of a 
homeowners’ association as a responsible management entity are listed in Table 4.2. 

The greatest concern of regulators is that enforcement will be needed at some time in the 
future and that there will not be an entity to enforce against or that the entity will exist but it 
will not have the means to make the changes.  Among private entities, utilities are preferred 
over homeowners’ associations because they are expected to be more stable, long-term 
entities.   
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Table 4.2. Advantages and Disadvantages of Homeowners’ Associations 

Advantages Disadvantages 

• Homeowners’ association would be 
established regardless 

• Homeowners’ association is the decision-
making body for other matters affecting 
the development 

• Homeowners’ association is the closest 
(of the various management entities) to 
the stakeholders (homeowners) – the 
homeowners’ association gives the 
stakeholders the greatest control over 
how their wastewater is managed 

• Easier to incorporate homeowners’ 
association than to become a utility 

• Lower ongoing administrative costs than 
a utility 

• Homeowners’ association sets user fees 
directly (without hearings, etc. for utility) 

• User fees can be prospective (can set 
funds aside for known future expenses) 

• Homeowners’ association rules can be 
whatever the developer puts in the 
covenants and deed restrictions 
(accepted by people when they buy) 

• Homeowners’ association by-laws are 
adaptable 

• With the right powers the homeowners’ 
association can perform the functions 
needed for responsible management of 
the cluster treatment systems 

• Deed restrictions are static; covenants 
are not flexible 

• Homeowners’ association rulemaking 
procedures may be ineffective if some 
homeowners object 

• Homeowners’ association may be 
unwilling or unable to take unpopular 
enforcement actions 

• Subsequent “generations” of 
homeowners may not be as committed 
to maintaining the cluster treatment as 
the original owners 

• Homeowners’ associations may not 
always have strong, informed 
leadership 

In Ohio, if a management entity disbands or stops taking care of the 
treatment system, the legal responsibility falls to the county to take 
over management of the treatment system to protect the public 
health.  Many counties have been forced to take over such systems.  
The systems are invariably poorly designed, poorly maintained, and 
expensive to operate and maintain.  The developers who installed 
the systems are long gone, leaving the costs of operation, maintenance and repair to the 
residents and the county’s taxpayers.  As an example, the Geauga County Department of 
Water Resources manages 25 treatment plants.  Some of these plants were constructed to 
replace failing on-lot treatment systems and the Department took over the remainder to 
protect the public health from inadequate private treatment systems.   

Counties take over 
if a management 
entity ceases to 
perform adequately. 
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Two examples of homeowners’ associations acting as a responsible management entity are 
described below.   

4.2.1. Case Studies 
4.2.1.1. Lamb Lake, Pitcher Shores 
The Lamb Lake subdivision is located in Johnson County, Indiana, 
south of Indianapolis.  It is a subdivision comprised of seven 3-
bedroom homes in a traditional development pattern. 

Collection System: Septic Tank with Effluent Pumping (STEP) 
Treatment: Individual 1,000 gallon septic tanks and 1,000 gallon dosing tanks 

(with pumps); a common surge/dosing tank at the cluster treatment 
area and two elevated sand mounds 

Disposal: The elevated sand mounds provide both treatment and disposal 
(Figure 4.1) 

Initial Operation: 1996 
Management Entity: Lamb Lake, Pitcher Shores, Section 3 Cluster Septic Corporation 

(This is a corporation owned by the homeowners, not a homeowners’ 
association per se.) 

User Charge: $220 / year 
Capital Cost per Lot: $4,700 
Maintenance: The homeowners are responsible for operation and maintenance of 

their septic tanks and dosing chambers, including cleaning.  The 
homeowners’ association has easements to allow it access to each 
septic tank and dosing tank/lift station for monitoring, pumping and 
maintenance, if required.  The cluster system is operated and 
maintained by the system installer.  The installer maintained the 
system at no charge for the first four years as part of his system 
guarantee.  He has continued to maintain a high level of involvement 
with the system.  The operator now receives $50 per month.  A portion 
of the user charge is placed in a reserve for major system repairs.  
The residents call the operator if an alarm activates.  The system is 
inspected monthly by the Johnson County Health Department. 

Figure 4.1. Lamb Lake Subdivision – Elevated Mound 
(Between the Two White Pipes) 

Reference:  Indiana Capacity Center for Management of Decentralized Systems, Inc., Richard Wise, 
Director.  Material adapted from www.iccmods.org/reports/reports.htm. 

Older cluster 
systems in Indiana 
used mounds. 
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4.2.1.2. Celestine Highlands 

The Celestine Subdivision is located in Dubois County, Indiana.  It is a subdivision comprised 
of eleven 3-bedroom homes in a traditional development pattern.  

Collection System: Septic Tank with small diameter Effluent Gravity sewers (STEG)  

Treatment:    Individual septic tanks; a common surge/dosing tank at the cluster 
treatment area and an elevated sand mound 

Disposal: The elevated sand mound provides disposal 

Initial Operation:  1994 

Management Entity: Celestine Highlands Estates (homeowners’ association) 

 Restrictive covenants created a sewage 
escrow account – residents’ user charges in 
excess of actual operating costs were to go 
into a sewage escrow account until it 
reached $15,000, at which time the user 
charges would be reduced to the actual 
operation and maintenance cost.  The 
developer also contributed $1,000 per lot sold to a sanitary trust fund, 
the interest from which could be used for operation and maintenance 
and the principal could be used for emergency repairs.  If the principal 
fell below $11,000 the homeowners’ association could assess lot 
owners to replenish the fund. 

User Charge: $180 / year 

Capital Cost per Lot: Not provided 

Maintenance: The homeowners are responsible for operation and maintenance of 
their septic tanks, including cleaning.  The homeowners’ association 
bylaws required that tanks be cleaned once every three years; pumps 
and electronics were to be monitored weekly.  (Figure 4.2)  The 
homeowners’ association did not have authority to maintain the septic 
tanks.  In 1999 the Dubois County Health Department received a 
complaint that wastewater was leaking from the mound and other 
problems.  (Figure 4.3)  Upon inspection the County Health 
Department noted that the septic tanks needed to be cleaned.  In 
September 2000 and again in March 2001, the County Health 
Department inspected the site and noted that wastewater was leaking 
from the mound as well as other problems.  In effect the system failed 
within 10 years from lack of maintenance.  The subdivision is now 
connected to a regional sewer. 

According to the Indiana Capacity Center for Management of Decentralized Systems 
(ICCMODS) report, a representative of the local health department stated, “The onsite 
system design and installation were done in accordance with Indiana regulations.  The 
developers even had an effective management plan that was funded.  The problems resulted 
from the management plan not being followed and an onsite cluster failure resulted.” 

Farsighted financial 
arrangements – but 
the system failed 
due to inadequate 
maintenance. 
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Figure 4.2. Celestine Subdivision – System Control Panel 
Reference:  Indiana Capacity Center for Management of Decentralized Systems, Inc., Richard Wise, 

Director.  Material adapted from www.iccmods.org/reports/reports.htm. 

A contributing factor to the inadequate management of the system may have been the lack of 
oversight from regulators.  The county staff person also stated that she did not know if the 
local health department or the state permitting agency had the authority or responsibility to 
make certain that the responsible management entity was formed and the management plan 
followed.  

Figure 4.3. Celestine Subdivision – Elevated Mound 
Reference:  Indiana Capacity Center for Management of Decentralized Systems, Inc., Richard Wise, 

Director.  Material adapted from www.iccmods.org/reports/reports.htm 
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4.3. Utilities (Level 5 Management Entity)  

Utilities are Level 5 Responsible Management Entities because they typically own the entire 
treatment system, including the septic tanks and pumping stations on homeowners’ lots.  
Utilities are granted authority to serve specific geographic territories.  In Indiana, utilities have 
been formed for individual cluster treatment systems.  In Tennessee, a series of county-
specific utilities have been created to manage cluster treatment systems in the respective 
counties.  In Ohio, two types of statewide utilities have indicated interest in owning and 
operating cluster treatment systems.  These are traditional private water utilities and a utility 
company created specifically to own and operate cluster treatment systems.  Examples of 
the different types of cluster treatment utilities will be presented after a general discussion of 
utility characteristics.   

In Ohio utilities are created through application to the Public Utility Commission of Ohio 
(PUCO).  This requires up-front expenditures for a lawyer and accountant.  Once formed, the 
utility takes ownership of the entire collection and treatment system, including the individual 
septic tanks and pumps.  The private utility is required to go through the state utility 
regulatory agency rate-setting procedures in order to establish and modify the user charges.  
The state rate setting procedures include a review of the utility’s income and expenditures 
and so provide an opportunity to ascertain whether the utility is maintaining the infrastructure 
and operating properly.  The rate setting process also provides an opportunity for public input 
regarding rate requests.   

In addition to the utility start-up costs, there are periodic required reports and financial filings.  
Many of the filings with the public utility commission require the assistance of a lawyer or 
accountant, and the paperwork burden, even for routine actions, can be significant.  A 
potential problem is that the utility rate setting process is retrospective only.  A utility cannot 
increase rates to generate funds for an approaching expenditure.  It can only recover the 
costs of the expenditure after the fact (plus a regulated amount of profit if it is a for-profit 
utility).  On the other hand, the state regulatory agency staff reviews submissions and will 
advise the utility regarding the rates it needs to remain solvent.   

Many of the advantages and disadvantages of utilities are discussed in the following section, 
which is written to contrast utility management with homeowners’ associations. 

4.3.1. Cluster Wastewater Treatment System Utilities 

A private utility for a cluster treatment system is similar to a 
traditional wastewater utility.  The utility owns the collection and 
treatment works, operates and maintains the system, and charges a 
user fee to the customers.  Cluster wastewater utilities may be 
either for-profit or non-profit, depending on whether a third party or 
the users, respectively, own the utility.   

Some of the advantages of a utility compared to a homeowners’ association are: 

• Utility ownership of the system avoids reliance on homeowners to maintain 
septic tanks and other system components on their property.  The main purpose 
of forming a utility is to have a single entity responsible for and accountable for 
the entire system; 

In Indiana, utilities 
are formed to own 
and manage 
individual cluster 
treatment systems. 
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• There is a regulatory process for dealing with non-paying customers, including 
assessment of penalties in addition to recovery of amounts owed, and 
disconnection if necessary; 

• The utility operates like a business, for example: 

o Less encumbered by personal relationships than homeowners’ associations; 

o Budgets and decisions are at “arm’s length” distant from the homeowners; 

o Clear identification of the person in charge; 

o Utility leadership likely to change less often than 
homeowners’ association leadership; 

o Business-like practices expected – less potential 
friction than with responsible management entities 
that are closer to the residents (e.g., less likely to 
be challenged over business decisions);  

• There is a perception that a utility is less likely to default on the wastewater 
treatment responsibilities than a homeowners’ association.  This is substantiated 
in part because the utility regulatory agency reviews and critiques the utility’s 
accounts on a regular basis; and  

• Going through the process of forming a utility indicates a level of seriousness 
about the wastewater management system. 

Some of the disadvantages of utilities are: 

• More up-front costs. 

• More paperwork with required reporting and on-going accountant costs; 

• More effort required to revise user fees; 

• Capital costs are required to be funded up-front from borrowing, which may be 
difficult for small utilities and expensive for users if the borrowing involves large 
finance costs that need to be recovered through the rates; and 

• Enforcement process against non-paying customers is governed by state 
regulations and cumbersome. 

A case study of a cluster utility operating in Indiana is provided below. 

Utilities provide an 
independent 
corporate structure 
and regulatory 
oversight. 



 

 26 

4.3.1.1. Case Study – Canyonlands Cluster Utility 

Floyd County, Indiana (near New Albany, IN – across the Ohio River from Louisville) 

Subdivision with 21 4-bedroom homes on 96 acres – conservation subdivision.  

Collection System: STEP and STEG 

Treatment: Individual 1,250-gallon septic tanks with effluent filters and 
recirculating sand filter (36’ x 72’) (Figure 4.4) 

Disposal: Subsurface drip irrigation (11,256 lineal feet of drip line spread over 
approximately one-half acre) (Figure 4.5) 

Initial Operation: 2000 

RME: Canyonlands Homeowners, Inc., the homeowners association 
became a private utility regulated by the Indiana Utility Regulatory 
Commission 

User Charges: $600 / year 

Capital Cost per Lot: $9,500 

Maintenance: The utility maintains the septic tanks.  The Canyonlands restrictions 
and protective covenants require that septic tank cleaning is to be 
performed once every three years.  The homeowners are responsible 
for cleaning the effluent filters.  The utility also provides educational 
materials to the residents so they understand the cluster treatment 
system.   

 
A certified operator has been hired to operate and monitor the 
treatment system.  He visits weekly to observe system operation and 
monthly to prepare the system report that is submitted to the utility.  
He exercises pumps and valves and records pump readings.  An auto 
dialer pages the operator if there is a problem with the system 
between his visits.  The dialer pages him with a numeric code that 
describes the nature of the alarm.  The effluent quality just before the 
subsurface drip irrigation system is monitored monthly for the first year 
and quarterly thereafter for the first five years.  The effluent is tested 
for pH, Biochemical Oxygen Demand (BOD), total suspended solids, 
ammonia and phosphorous.  An onsite monitoring well is also 
monitored for total nitrogen and nitrates. 
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Figure 4.4 Canyonlands Subdivision – Recirculating Sand Filter 
 

Figure 4.5. Canyonlands Subdivision – Drip Irrigation Field 

4.3.2. Regional or State-wide Private Utilities 

Whereas a cluster treatment utility is often a non-profit entity, regional and statewide utilities 
typically are for-profit entities.  Regional utilities have been created to serve specific counties 
in Tennessee.  This is essentially a case of a county sanitary authority contracting out cluster 
treatment systems to a single entity.  Statewide utilities serve multiple jurisdictions 
throughout the state.  In addition to the advantages and disadvantages presented with 
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respect to cluster treatment utilities, some of the advantages and disadvantages of regional 
and statewide utilities are: 

• Advantages of regional and state-wide utilities: 

o It is in the for-profit utilities’ self interest to construct and operate the system 
properly because the utility regulators take such issues into account in 
setting the profit margin allowed; 

o Readily expands to serve multiple subdivisions to increase income – 
Advantages of serving multiple subdivisions include economies of scale in: 

 Contracts with contractors; 

 Administrative functions; and 

 Cost savings in travel when maintenance staff combines trips for routine 
maintenance. 

o Quick accountability; and 

o Lower charges because fixed costs are spread across more users. 

• Disadvantages of regional and state-wide models: 

o User charges include the utility’s profit as well as the cost of operating the 
treatment system. 

4.3.2.1. An Example of a County-wide Utility 

The Pickney Brothers, an on-lot system contractor in Tennessee, has created for-profit 
cluster wastewater utilities on a county-by-county basis.  The respective county sanitary 
agencies have contracted non-exclusively with the Pickney Brothers’ county utilities to 
provide wastewater service for cluster developments in their counties.  Developers wanting 
to construct a cluster-type development in that county then contract with the Pickney 
Brothers’ utility for wastewater service.  The Pickney Brothers created a separate utility for 
each county so the utility’s finances will reflect work for that county only and will therefore be 
more transparent at rate setting rulemaking.  

Contract operation of public wastewater systems by private entities is an accepted, though 
not common role for private entities.  The Pickney Brothers’ utilities carry the concept a step 
further.  The Pickney utilities acquire ownership, and perform operation, maintenance and 
monitoring of one category of wastewater treatment systems in the county, namely cluster 
treatment systems, under contract with the county wastewater authorities.  Permitting is the 
responsibility of the developer.  In Tennessee, cluster treatment systems are permitted by 
the Tennessee Department of Environmental Conservation.  

A part of the contract between the county and the Pickney Brothers’ utility is an agreement of 
the standards that will apply for cluster treatment systems in the county.  The benefit to the 
Pickney utility is the pre-approval of the treatment components and design criteria on a 
countywide basis.  The benefit to the County is the knowledge that the county’s standards 
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are being implemented by a standardized design with consistent operation, maintenance and 
monitoring by the utility.  The utility then contracts with the developers to construct the 
treatment facilities, install the collection system, and connect the individual homes.  

When a Pickney Brothers county-level utility becomes the 
responsible management entity for a proposed development, it 
requires the builders to purchase the on-lot system components 
from a list of approved components (i.e., approved by Pickney 
Brothers).  A Pickney Brothers-approved installer does the 
installation work.  By controlling the design, materials and 
installation, the Pickney Brothers utility ensures quality control over 
the facilities and installation and, because the pretreatment, collection, treatment and 
disposal/dispersion are standardized, the outcome is a known effluent quality.  

The Pickney county-level utility then operates the treatment system.  Because it is a utility, 
and assumes ownership of the collection and treatment system (with appropriate 
easements), it has no difficulties with access, inspection, repair and replacement.  The utility 
has standard utility authorities (and limits) for dealing with non-paying customers. 

The Pickney Brothers’ utility benefits from the active involvement of the county regulating 
agency.  The county monitors that the Pickney Brothers utility will uphold the agreed-upon 
standards.  The county collects the user fees, which provides the force of the county 
collection process in the event of nonpayment by a customer.  In the event that the county 
does need to take over a system, a portion of the monthly service charge is placed in a 
reserve fund to cover the county’s costs.  The contract between the county and the utility 
grants the county authority to take control of the systems if the utility does not fulfill its 
obligations. 

This model would also work in Ohio, although it is the Ohio EPA who sets the standards and 
approves the cluster treatment systems, not the county wastewater authority. 

Some of the advantages specific to countywide utilities are: 

o Standardization – easier for inspection and monitoring; 

o Relieves sewer authority of some routine, bureaucratic tasks; 

o Shifts costs onto users if the sewer authority is funded from general tax 
revenues; and 

o Spares the sewer authority from having to develop specialized knowledge on 
the operation and maintenance of cluster treatment systems. 

Some of the disadvantages specific to countywide utilities are: 

o Potential for loss of competition (and higher costs) if the (Pickney-style) 
county-wide utility doesn’t approve new suppliers and contractors; and 

o User charges are increased to provide a profit margin for the utility. 

It is in the utility’s 
long term self 
interest to require 
high-quality 
construction. 
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4.3.2.2. Statewide Private Utilities 

Statewide utilities are subject to the public utility commission 
regulations as described above.  Aqua-Ohio and Ohio-American are 
Ohio subsidiaries of national municipal drinking water utilities that 
have indicated a general interest in providing wastewater services.  
Aqua-Ohio’s regional director said that Aqua-Ohio would be 
interested in providing wastewater treatment for additional cluster 
developments besides Firestone Trace.  (Reference 15)  In addition, Ohio Wastewater 
Systems is a recently formed wastewater treatment utility operating statewide that was 
established by the Pickney Brothers.  Ohio Wastewater Systems specializes in cluster 
treatment systems.  Greg Powell, a representative of Ohio Wastewater Systems, expects 
that developers who want Ohio Wastewater Systems to provide cluster wastewater treatment 
for their developments will be required to construct treatment systems similar to those used 
and required by the Pickney Brothers’ Tennessee utilities, including recirculating bio-filters 
and subsurface drip irrigation.  (Reference 16) 

Instead of creating their own management entities, developers may sign agreements for 
wastewater management services with existing utility companies, such as those discussed 
above, on a development-by-development basis.  The utility then files with the Public Utility 
Commission of Ohio for a Certificate of Public Convenience and Necessity.  This Certificate 
is an exclusive grant of authority to provide wastewater services in a defined service area.   

4.4. Public Sector Wastewater Management Entities 

The Ohio Revised Code (ORC) provides authority for municipalities, counties and special 
districts to provide sewer service to areas in their jurisdictions.  The main reasons for 
creating a public wastewater management entity have included:  

• To protect a water supply recharge area; 

• To maintain desired rural-type development (as an alternative to extension of 
centralized sewers); 

• To replace failing on-lot systems; and  

• To take over poorly performing package treatment plants.   

Municipalities and townships have the authority to establish sewer utilities or to contract with 
another utility or corporation for provision of sewer services.  Home Rule authority enables a 
municipality or Home Rule township to provide wastewater service directly, i.e., as an 
administrative department of the government. 

There are several mechanisms, in addition to home rule authorities, for providing sewer 
service under the Ohio Revised Code.  The organization, governing authority and specific 
details vary depending upon the Title and Chapter utilized for creating the utility. 

• ORC Chapter 6101 outlines the establishment of conservancy districts that can 
be created to provide sewer services.   

Multiple utilities are 
interested in 
managing cluster 
treatment systems 
in Ohio. 
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• ORC Chapter 6115 provides for the creation of sanitary districts by the courts.  
The creation of a district under this Chapter must be initiated by a petition signed 
by “five hundred freeholders, or by a majority of the freeholders, or by the 
owners of more than half of the property, in either acreage or value, within the 
limits of the territory proposed to be organized into a district.  Such a petition 
may be signed by the governing body of any public corporation lying wholly or 
partly within the proposed district…”  (ORC 6115.05) 

• ORC Chapter 6117 gives the County Commissioners the ability to establish, 
consolidate, modify and maintain one or more sewer districts in the county 
pertaining to sanitary and drainage systems.   

• ORC Chapter 6119 addresses the establishment of regional sewer districts to 
provide for the collection, treatment and disposal of wastewater in and out of the 
district. 

Districts created under ORC 6101 and ORC 6115 only have authority to charge for the sale 
of water to corporations or residents of the district.  They can also raise money through 
taxes.  If water supply is provided as well, then the cost of the wastewater services could be 
billed as part of the water rate.  Districts created under ORC 6101 and ORC 6115 are not 
well suited for providing wastewater management.  Districts created under ORC 6117 and 
ORC 6119 have broader authority to provide and charge for wastewater services.  Examples 
of ORC 6117 and ORC 6119 districts are provided in the next sections.  

If a township that does not have Home Rule authority elects to develop a plan for sewer 
services to be wholly provided by the township, the plan would have to be presented to the 
county and all municipalities and districts that may have future service areas overlapping 
territory included in the plan.  These entities could object to the plan, in which case the 
township may have to prove that it could provide the services more expediently and with no 
substantial increase in cost to the users. 

The main advantages and disadvantages of involving the public sector in management of 
cluster wastewater treatment systems include:   

• Advantages of public sector responsible management 
entities: 

o Lower charges because fixed costs are spread 
across more users if the public management entity 
manages multiple cluster treatment systems; 

o Can manage on-lot systems and package plants as 
well as cluster treatment systems; 

o Facilitates conservation development because developers won’t have to 
create homeowners’ association corporations or utilities in order to obtain 
cluster wastewater treatment service; 

o The government can use proactive provision of sewer services as an 
incentive for private developers to conform to its comprehensive plan; 

County sewer 
agencies have the 
ultimate flexibility to 
use sewers, on-site 
or cluster treatment 
to serve an area. 
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o Reduces pressure to extend centralized sewers because developers will 
have an alternative method of providing wastewater management; and  

o Reduces concern that the responsible management entity will go out of 
business. 

• Disadvantages of public sector responsible management entities: 

o By making it easier to set up cluster treatment systems, developers may 
propose smaller subdivisions so that the responsible management entity 
ends up managing more, smaller treatment systems than would have been 
proposed if the developers had to set up and fund the responsible 
management entities themselves; and 

o Increased government bureaucracy. 

The advantages cited above envision a more proactive role by county sanitary agencies than 
has traditionally been the case.  Sewer utilities typically view their role as service providers.  
They provide wastewater service to those who need it.  Sewer utilities typically do not look to 
expand their service areas by serving new development unless directed to do so by political 
or regulatory pressure.   

The four counties in the Chagrin River watershed have existing county sanitary agencies.  
These agencies currently manage package plants and in some cases small regional 
centralized systems.   

4.4.1. Public Sector Wastewater Management Entity Case Studies 

4.4.1.1. Geauga County Sewer District: An Example of an ORC 6117 Sewer District  

The Geauga County Department of Water Resources includes an ORC 6117 sewer district 
and an ORC 6103 water district.  Geauga County began providing wastewater services in the 
1950s.  Wastewater responsibilities were moved from the County Engineer to the 
Department of Water Resources when the ORC 6117 sewer district was created in 1969.  
The Department reports to the County Commissioners.  

The Geauga County Sanitary Engineer is responsible for the enforcement of the rules and 
regulations established by the Board of County Commissioners for the construction, 
maintenance, protection and use of sewers and sewer improvements in the county, including 
the establishment and use of connections of systems.  

The Geauga County Department of Water Resources serves 6,000 accounts with 25 
wastewater treatment plants, 35 pumping stations and over 130 miles of sewers in 10 
Townships covering 250 square miles.  There are 38 employees.  Most customers are 
charged the same user fee.  Some users pay a surcharge for debt retirement for their 
treatment system.  The sewer district has authority to levy special assessments for subsets 
of users. 

One of the treatment plants operated by the Department of Water Resources could be 
considered a cluster wastewater treatment system although it has standard gravity sewers.  
In the early 1980s, the U.S. Department of Agriculture Rural Development Authority worked 
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with the Department to provide a low-technology treatment system for the homes near Lake 
Aquilla, in Claridon Township.  The system includes two deep aerated lagoons with 90-day 
storage followed by soil disposal by overland flow distribution.  All of the other treatment 
plants managed by the Department are not considered cluster treatment systems because 
they discharge treated effluent directly to a watercourse, as opposed to the soil. 

Most of the Department’s treatment facilities are replacement facilities that were turned over 
to them.  The Department’s present policy is that the current owner of the facility must make 
repairs or upgrades required by Ohio EPA before the Department will accept it.   

The Geauga County Department of Water Resources is the Designated Management 
Agency for all areas of Geauga County that are not in existing facility planning areas under 
the 208 Plan.  See Section 5.1 for a discussion of the 208 Areawide Waste Treatment 
Management planning process and the role of Designated Management Agencies.  
(References 17 and 18) 

4.4.1.2. Jefferson Water and Sewer District: An Example of an ORC 6119 Regional 
Water and Sewer District 

The Jefferson Water and Sewer District was formed in 1989 under Ohio Revised Code 6119.  
The district serves only Jefferson Township in northeastern Franklin County.  The district’s 
five member governing board is separate from the Township Trustees, but they work 
together closely.  The District originally owned and operated its own wastewater treatment 
plant, but it is now connected to the Columbus regional sewer system by a master meter.  
The sewer district has had a policy of not extending sewers unless a majority of residents 
along a street requested service or to serve an approved new development.  Jefferson 
Township has required a minimum of 35 percent open space in new developments since the 
early 1990s.  The measured growth rate has been supported by the policies of the sewer 
district.  In recognition of this, one of the Community Values cited on the Jefferson Township 
web page (Reference 19) is to:  

“Protect, promote and preserve the abilities and activities of the Jefferson 
Water and Sewer District, financially and otherwise, because of its integral 
and vital role in ensuring that the Township is and will continue to be a 
sustainable Green Community with the desired community character.” 

Jefferson Township and the Jefferson Water and Sewer District are an example of a 
township and a sewer district working closely together to achieve the Township’s vision of 
future development.  (References 19 and 20) 

5. Wastewater Management Planning and Cluster Treatment 
Systems 

5.1. Section 208 Areawide Waste Treatment Management Plans 

Typically, wastewater planning has been an exercise to identify the future service areas of 
centralized sewer systems, with areas not included in the facility planning areas left for on-
site systems.  The possibility of using cluster treatment systems for conservation 
development provides an impetus for more proactive planning of the non-central sewered 
area.  Plans can include conservation development in critical natural resources areas without 
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208 Wastewater 
planning leads to 
limitations on new 
treatment systems. 

regard to the availability of sewers, and without assuming that large lots will be needed for 
primary and reserve soil disposal areas.  

208 Plans are prepared by regional planning agencies, or by Ohio EPA for areas not 
included in designated areawide planning agency plans.  Completed 208 Plans must be 
approved by the governing board of the regional planning agency, by the Governor of the 
state, and then by the Administrator of the USEPA to become effective.  208 Plans can be 
revised at any time.  Revisions or amendments are developed by the 208 planning agency 
and become effective through the same approval process.  (Reference 21) 

Wastewater prescriptions stating how wastewater will be managed 
in each sub-area of the region are established for all parts of the 
208 planning area.  The 208 Plan delineates the areas that will be 
served by each of the existing or planned future wastewater 
treatment plants in the planning area.  Areas that will be served by 
on-site systems are identified.  Additional prescriptions may be 
developed, such as areas where the type of service is undeclared, or types of wastewater 
service, such as cluster treatment, for which other approvals are required.  In addition, a 
narrative may be prepared to provide additional guidance to Ohio EPA in determining 
whether a proposed wastewater treatment facility is consistent with the 208 Plan.  Once a 
208 plan is approved, the Ohio EPA will not approve a wastewater treatment Permit-To-
Install for a facility that is inconsistent with the 208 Plan.  

Almost the entire Chagrin River watershed is in the NOACA 208 planning area.  The 
southernmost portion of the Aurora Branch that is in Portage County is in the Northeast Ohio 
Four County Regional Planning and Development Organization (NEFCO) 208 planning area.  
NEFCO coordinated planning for this area with NOACA.  The facility planning areas and 
areas identified to be served by on-lot systems are shown in Figure 5.1. 

The NOACA 208 Plan, which was updated and approved by NOACA in 2003, includes 
several provisions addressing cluster wastewater treatment systems.  The plan addresses 
cluster treatment systems in the narrative providing criteria to judge consistency with the 208 
Plan:   

Criterion 2:  Communal systems are inconsistent with the Water Quality 
Management Plan (WQMP) in areas identified as to remain served by on-site 
systems without the expressed permission of the resident municipality in 
incorporated areas, or the County in unincorporated areas, and must be 
consistent with local zoning and building requirements of the municipality or 
township in which they are to be located.  

Communal systems include cluster treatment systems.  This provision states that cluster 
systems will be considered to be consistent with the 208 Plan only if they are approved by 
the municipality or county in which they would be located, and only if the development that 
would be served by the cluster treatment system is consistent with local building and zoning 
requirements. 
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Figure 5.1. Chagrin River Watershed Community Plans for Wastewater Treatment 
(References 22 and 23) 
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The 208 Plan also recommended that Ohio EPA 

“…should compare the likely impact of HSDS [Household Sewage Disposal 
System] performance in proposed subdivisions versus the impact of package 
plants in currently unsewered areas given the likelihood that HSDS are in 
many cases permanent installations.  Further, the Ohio EPA should mandate 
the consideration of alternative semi-public or public sewage systems when 
performing subdivision review.” 

Thus the 208 Plan for the NOACA area supports the evaluation of 
cluster wastewater treatment systems as an alternative to on-lot 
systems, but leaves the decision of whether to permit the use of 
cluster treatment systems to the local community. 

The 208 Plan also created Designated Management Agencies 
(DMA) for the areas not included in the facility planning areas.  
Geauga, Lake and Portage Counties are the Designated 
Management Agencies for the areas designated to be served by on-lot treatment in their 
counties.  Being the Designated Management Agency provides an additional level of control 
over wastewater management in the county because Ohio EPA will not grant a Permit-To-
Install to a new wastewater treatment plant in an area without the approval of the area’s 
Designated Management Agency. 

5.2. Cluster Wastewater Treatment Systems and Local Planning 

If conservation development is implemented without prior planning 
and development standards, the result may be subdivisions in areas 
where subdivisions were not expected or wanted.  This has been 
the experience in some areas of Tennessee, where otherwise un-
buildable lots (i.e., lots that could not support on-lot treatment 
systems) became buildable because there was land suitable for a 
cluster wastewater treatment system nearby.  (Reference 24) 

There is no question that strong local planning and zoning are needed to achieve a 
community’s vision of future development.  These can be combined with planned programs 
of infrastructure improvements, identified natural areas to be preserved as land is developed, 
performance requirements such as storm water regulations, and ongoing meetings with 
stakeholders to communicate and mold the community’s vision.  Wastewater planning can 
complement the desired land use planning by enabling conservation development in non-
sewered areas served by cluster wastewater treatment and denying proposals for treatment 
for development that is not consistent with the plan.  Conservation development with cluster 
wastewater treatment protects open space, minimizes infrastructure costs and preserves 
rural values.  A county sanitary agency can implement a land use and wastewater plan by 
constructing, or assuming operation of, cluster wastewater treatment systems in areas 
designated to be developed with significant amounts of protected open space.  

In addition to local planning and zoning, communities in the Chagrin River Watershed that 
are concerned that accepting cluster wastewater treatment will result in unwanted treatment 
systems and unwanted development have the added protection of the Section 208 Plan as 
discussed in Section 5.1.  NOACA sees the 208 Plan as supportive of conservation 
development with cluster wastewater treatment.  (Reference 25)  If the local community has 

Designated 
Management 
Agencies can veto 
new wastewater 
treatment systems 
within their areas. 

County planning 
and sewer agencies 
can work together 
to achieve the 
County’s vision. 
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zoned an area for 1 acre or larger low density lot size in order to preserve natural resources 
and minimize infrastructure costs, NOACA would certify a conservation development with 
cluster wastewater treatment that provided the same overall density, including the open 
space, as consistent with the 208 Plan.  For this to work, however, the community must have 
based the justification for their minimum lot size on preserving natural resources and 
controlling infrastructure costs, and not solely on the needs of on-lot treatment.  NOACA 
would declare a similar housing development and cluster treatment system without the 
dedicated open space to be inconsistent with the 208 Plan if the purpose of the community’s 
zoning is to preserve natural resources and control infrastructure costs because higher 
density development would defeat these purposes.  (Reference 25) 

Cluster wastewater treatment systems for conservation subdivisions in Geauga, Lake and 
Portage Counties must be approved by the respective county sewer authority as the 
Designated Management Agency.  In the past, county sanitary agencies have been saddled 
with expensive, poorly performing and hard to manage package plants by developers eager 
to build and pass on responsibility for these systems to the government agency.  
Understandably, past experience predisposes county sanitary agencies to view treatment 
systems proposed by any management entities other than governments negatively.  County 
planners who are versed in the advantages of conservation development will need to work 
with county sanitary agencies to coordinate land use and wastewater planning.  If county 
sanitary agency directors are unwilling to approve creation of cluster wastewater treatment 
systems within their management areas, it may be possible to identify provisions, such as 
creation of an escrow account, trust fund, bond or similar financial instrument to cover 
replacement of treatment units or major future repairs that would address the concerns of the 
county sanitary agencies. 

The greater the awareness of the advantages of cluster wastewater treatment and 
conservation development, the easier it will be to obtain approval from the public and 
government agencies.  Although experience with cluster wastewater treatment is limited in 
Ohio, other agencies in other states have embraced cluster wastewater treatment.  The 
Pickney Brothers are making a multi-state business creating utilities to manage cluster 
treatment systems.  The same treatment processes, such as recirculating filters and drip 
irrigation, have been installed on more than 40 individual house lots in the Cleveland area.  
(Reference 26)  These applications will increase the experience with the treatment processes 
involved, which will help cluster treatment gain acceptance with agencies that are not familiar 
with these technologies. 

The Section 208 planning powers to control unwanted wastewater treatment can also block 
new conservation developments that would use cluster treatment.  Therefore it is important 
that planners work closely with county wastewater providers to create a working relationship 
toward common goals.   

6. Conclusions 

Clustering houses in a conservation development enables a larger portion of the 
development to be preserved as contiguous, high quality open space and limits road, utility, 
storm water and other infrastructure.  Cluster wastewater treatment is an option for the joint 
treatment of the wastewater from such developments by processes that provide advanced 
wastewater treatment and dispersal of the effluent to the soil.  Cluster treatment is relatively 
low maintenance and cost competitive with on-site systems, produces a better quality 
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effluent than septic tanks and returns the treated water to the environment instead of sending 
it off-site in a sewer.  Cluster wastewater treatment systems are a common form of treatment 
in other Midwestern states.  The Ohio EPA has limited the use of cluster treatment systems 
in Ohio.  However, new Ohio EPA regulations to be promulgated in the spring of 2006, 
together with increased staff knowledge of cluster treatment, will result in a less costly 
Permit-To-Install application process and the approval of more cluster wastewater treatment 
systems.  

The two key issues in obtaining Ohio EPA approval, assuming a sound technical design, are 
the proposed management entity for the cluster treatment system and the local approvals 
needed under the 208 Areawide Wastewater Plan.  Ohio EPA has indicated that utilities and 
governments are acceptable management entities.  Developers wishing to designate another 
entity, such as a homeowners’ association, as the management entity will need to 
demonstrate that the homeowners’ association has the powers needed to manage a 
wastewater system and that the management entity will still be an effective management 
organization many years in the future.  The chances of approval are increased if a developer 
secures a commitment from a government or utility to take over the treatment system in the 
event the homeowners’ association does not provide adequate management.  As of August 
2005, there at least three utilities interested in managing cluster treatment systems in Ohio. 

The 208 Areawide Plan prepared by the NOACA and NEFCO and approved by the local 
governments as well as Ohio EPA, imposes several limitations on the construction of new 
wastewater treatment systems in the Chagrin River watershed.  The 208 Plan requires that a 
new cluster treatment system obtain the “expressed permission” of the county or municipality 
in which it would be located.  The 208 Plan also requires that the treatment system be 
consistent with the local zoning and building requirements.  In addition, for Geauga, Lake 
and Portage Counties, the 208 Plan requires that the county sanitary agency agree to the 
creation of any new wastewater treatment system in its Designated Management Area.  Thus 
the 208 Plan and local planning and zoning provide multiple protections against unwanted 
treatment systems.  The approvals required by the 208 Plan also make clear that new 
treatment works, such as cluster wastewater systems for conservation development, need 
the active support of local planning and wastewater authorities.   

After considering the information presented in this paper, the potential for the implementation 
of cluster treatment systems to the Chagrin River watershed can be determined.  Given the 
soil types in the watershed, approximately 13% of the soils are suitable for traditional septic 
tank-leach field systems.  More advanced and more costly treatment will be required for 
household treatment systems in areas with less suitable soils.  Cluster treatment systems 
therefore provide an increased opportunity for wastewater treatment in non-sewered areas.  
With respect to costs, the costs associated with a cluster treatment system are divided 
among the homes employing the collective system.  This arrangement can result in similar 
costs to traditional on-site treatment options and lower costs than more advanced household 
sewage treatment systems such as mounds and drip irrigation.  When comparing system 
costs, it is also important to note that these more advanced systems will become increasingly 
common with the finalization of ODH’s new regulations in 2006. 

With respect to the regulatory issues, the overall regulatory climate in Ohio is changing, a 
change that will bring with it a more streamlined regulatory and approval process for cluster 
wastewater treatment systems.  The 208 Areawide Plan developed by NOACA has already 
acknowledged that cluster treatment systems should be evaluated as an alternative to on-lot 
systems.  Therefore, the initial push for these systems has already been established. 
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