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Chapter 4: Management of Onsite Wastewater Treatment Systems

Introduction and Purpose

Onsite wastewater treatment systems arsigaificant issue for water quality management
planning in Butler, Clermont, Hamilton and Warren countiesndividually, onsite systems
prevent raw sewage discharges andrease propertywalues without costly irfrastructure
Cumulatively,they can degrade water quality, especially in areas where naturditions are
prohibitive to their effective operatigrvigilance is lacking, or devepment density intensds
unabatedFor onsite wastewater treatment systems to be effective, they musiitaired and
inspeced, and sometimesgpgrade or replacd. The purpose of this chapter ic summarize
onsite system impacts, mayganent regulationand alternatives. Potential onsgeodem areas

in Butler, Clermont, Hamilton and Warren count@®e discussed in text and shown on maps
The chapter ends witheemmendations, by others and by OKI.

A clarification of termgs useful here In thistext, the termonsite wastewater treatment system

is synonymous withhousehold sewage treatmesyistem which has the following definition in

the OhioRevised Code (Chapter 3718.01) i any  stmemts\pstem dr pagtaf such a
systemthat receives sewage fromsinglefamily, two-family or threefamily dwelling qThis

definition varies slightly from Section 3701 of the Ohio Sanitary Code, whidtrsréb a

household sewagdisposalsysten. Statehealthofficials consider treatment preferable rteere

disposal) In this text, msite wastewater treatment systegfiers most frequently to a septic
tankleach field system. Thierm septic tankis defined by Section 3701 of the Ohio Sanitary
Code as fAany watertight, covered receptacle d
sewage from a building sewer, and to discharg

Beyond the legal definiti®) onsite wastewater treagmt systemtypically refers to an
underground settling tank and leach fithdt serve a single property parcel or subdivision lot. A

broader, more descriptive definition is offered by Trenton Township, Ohio, which defines

onsite sewage systesns fda septic tank on an individual |
bacteriological process or equally satisfactory process . . . for the treatment of sewage and safe

di sposal o f A Rlamreers Pittibnarylenerican®lanr(ing Association, 2004 he

U.S. EPA definition of an onsite system is more processi ent e d saying it 1is
on natural processes and/or mechanical components that is used to collect, treat, and
disperse/discharge wastewater from @ngl dwel | i ngs Onsite Mvastewater n g s . 0
Treatment Systems Manubl.S. EPA, 2002)

The Toledo Metropolitan Area Council of GovernmefiMIACOG) aptly describes the proper

use of onsite systems: AOnsite s eoseha sewage eat me
on the same property as a residence, rather than at a centralizeitejdffeatment plant which

serves many residences. The purpose of onsite treatment is same as that of centralized
wastewater treatment. Systems should provide adegndteosteffective removal bpollutants

and pathogens from wastewater before sewage effluent enters ground or surface waters. Onsite
sewage treatment should do this in a way that
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In areas with low densitgevelopment, the use of onsite wastewater treatment systems is both
appropriate and efficient appropriate because centralized sewage service is typically
unavailable in sparsely developed areasl &icient because onsite systems are less expensive
than the costly infrastructure expenditures anditafees associated with sewer line extensions

to places with fewer customers per mile. Provided they are properly located, designed, installed,
operated and maintainedngte wastewater treatmergystemsare preferable tothe simpler
alternatives, which are cesspools, privies (i.e., outhoudasyells, straight pipe dischargeer

other rudimentary means of sewage dispustl little or notreatment.

Butler, Clermont, Hamilton and Warren counties aNé lowdensity development areas that use

onsite systems.In 1978, OKI calculated that about 19 percent of the populatidgheentire

OKI region used onsite system®©n-Site Wastewater Treatment Syste@Kl, 1978). In the

late 1980s, OKI compiled series of reports mappirgpncentrations of septic tanks in Butler,
Clermont,Hamilton and Warren countiesThe numbers and concentrations of onsite systems

remain significant in all four counties, butogress has been achieved. TI8¥7 Regional

Water Quality Management Plamamed Morrow, Loveland, Milford and New Miami as
communities that fare fairly concentrated wit
since been provided to all four municipalitiesn the meantime, however, additional as

system concentrations have arigésewhere in all four counties.

The cumulative effect of many onsite systems in a relatigeigll areahas gainedtatewide

attention In its Report to the Household Sewage and Small Flow Onsite Sewage Treatment
System Study Commissi@lanuary 12008),the Ohio Department of Healthr ot e : AThe m
commonly identified impact from failing systems in Ohio has been contamination of surface
water,particularly in areas with large numbers of discharging sewage systems. Several counties,
including Hamilton, Cuyahoga and Trumbull have experienced widespread contamination, and
subsequent enforcement actions resulting in millions of dollars spentemdayg public sewers

tomary areas or direct replacements of failing ¢

The Ohio EPA more recently reported how onsite systems contaminate ground water. In the
2010 Ohio Integrated Water Quality Monitoring and Assessment ReherOhio EPA sited:

A Ov eQ00,0Q0, household wastewater systems, primarily septic tanks and leach fields, are
present throughout the rural and unsewered suburban areas of Ohio. A number of these systems
are improperly located, poorly constructed, or inadequately emagtt, and may cause bacterial

and chemical contamination of ground water which may supply water to nearby wells.
Improperly operating and maintained septic systems are considered significant contributors to
elevated nitrate levels in ground wateriniina bl e geol ogi c settings. o

As noted by the Ohio Department of Hegl@DH), AiVvery porous sand and
allow the rapid transport of sewagent o t he g r o u20@Bwpott ® the togseholfl e r . 0
Sewage and Small Flow Onsite Sewage ffineat System Study Commisgio®and and gravel
deposits are the major components of the buried valley aquifers found to a great extent in Butler,
Hamilton and Warren counties, and to a lesser but still significant extent in Clermont County.
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Figure 41 belowshows how onsite system discharges will eventually reach either suditee
or groundwater. The drawirggiginates from thénsite Wastewater Treatment Systems Manual
(U. S. EPA, 2002) and appears again in the ODH

Figure 4-1: The Fate of Wastewater Discharged into Septic Systems
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As indicated by the figure above, onsite eff]l
report stated, AContamination from sewage SYy¢

into ditches,farm tiles, collector tiles, streams, rivers and lakes. Where shallow perched or
seasonal water is present in the soil, sewage effluent moves downward until the limiting zone or
condition is reached, it then travels horizontally and may reach ditchsseams. In areas

where sewage systems are installed in shallow perched seasonal water tables, sewage can also be
captured by curtain or perimeter drains and transported to nearby ditches and streams. Failing
discharging sewage systems have impactednpaired the recreational uses of water in Ohio,
including wading, swimming, fishing and boat.i

ODHOG6s Bureau of Environment al Heal th describe
Al mproperly designed syst ems athogensvaedrnytriepseto me a b |
enter our ground water. Improperly designed systems in shallow soils, very slowly permeable
soils and saturated soils threaten our surface waters and in many cases create public health

nui sance C Sewagd iTreatmeniSoy st e ms : Ohi o6s Decentra
Infrastructure ODH fact sheet2007)

Surface water pollution by inadequately treateditesystemeffluents canoccurby three routes:

(1) direct discharge, (2) surface ponding accompanied by runoff, and (3)mmovever an
impervious layer until reaching surface wate’ssgessment of Onsite Wastewater Treatment
Systems in Clermont County, Oh@©KI, 1987) Groundwater pollution by onsite effluerdtso

has several pathways. In the OKI region, the predomiralst @&re fine textured, with coarse
soils generally occurring only in or near floodplains. As a result, most groundwater
contamination occurs by overland flow to an inadequately protected well. In isolated places,
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onsite contaminants degrade the grourtdwhy entry througla high groundwater table. Next

to lakes and streams, where pervious sandy soils and high groundwater table both exist, problems
of nitrate infusion have been detectefisgessment of Onsite Wastewater Treatment Systems in
Clermont Couaty, Ohiq OKI, 1987)

Very permeable is a fair degption of conditions overlying partsf the buried valley aquifers in

the OKI region But most of thefour-countystudy areaespecially Clermont County, faces the
opposite challenge. The general safsButler, Clermont, Hamilton and Warren counties are
relatively impervious and thus do not provide an ideal condition to sustain onsite sewage
treatment. Along with the poor soil permeability, several other factors cause problems with this
method of swage disposal. These inclugeolonged soil saturation, improperly designed or
installed systems, excessive sewage loadings, improper maintenance, reduction of bacterial
action by chemical wastes, and ajotg of absorption fields. These conditions cantribute to
seriouswater pollution.

Where onsite system problems cause environmental degradation and public health nuisances,
they also lead to economic woes. Parts of the-¢ounty study area have experienedtht the

ODH said about Ohio neighbawlo ds with failing onsite system
potential for all homes in these areas can drop to a level where residents may be unable to sell
their homes or may not achieve the expected equity gains if they do sell their homes. Resale of
homes in areas with (onsite systems) should not be a risky venture for buyers, sellers, lenders and
realtors. o

Water Quality Impacts of Onsite Wastewater Treatment Systems

The factors determining the impacts of onsite systems on water quality ardexoanul
interrelated. These factors include:

1 potential for malfunction related tmproperdesign, age, operation and maintenance

1 number and density of onsite systems

1 distribution in relation to surface drainagays or underlying sand and gravel aquifers

1 soil limitations
Although this chapter distinguishes surface water from groundwater, it is worth notingethat th
are hydrologically connectedeach influences the other.

OKI is most concerne@bout three types of pollutants frofailing onsite systemsnitrates
phosphorus and pathogertsdere are the reasons why.

Nitrates

In its 2010 Integrated Repqrthe Ohio EPA identifiechitrates fromseptic tanks as a major

source of groundater contamination statewidd he Ohi o EPAG6s 2010 Water
Unit (WAU) summaries indicated that nutrients (including nitrates) were a cause of surface
water impairments in 32 of the 80 subwatersheds in Butler, Clermont, Hamilton and Warren
counties. The WAU summaries also identified onsite wastewater systerhe asurceof

surface water impairments in 9 subwatersheds of Clermont and Warren counties. These findings
show thatonsite systems contribute to nitrate contaminatiobodtf the groudwater and surface

water inthe fourcounty study area
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Nitrate (NOs) is a chemicalcompound of nitrogen and oxygerit is themostcommonform for
nitrogen found ingroundwater Although low levels of nitrates occur naturally in groundwater,
monitoring occasionally finds higher levels that are potentially dangerousatdsn The U.S.

EPA and Ohio EPA use a standard of 10 milligrams per liter (mg/l or parts per million) as the
maximum concentration of nitrate, expressed as total nitrogen, that is allowed in the water
delivered by a public water system. This mandattagdard is a reliable guide for paite wells,

which are more prevalent areaghatdepend upon onsite systems.

Since 1945, health officials have known that high nitrate levels in drinking water pose a risk to
infants because thaitrates may causmetremoglobinemiaor i b | u e Imdrdmg OThes y
convergn of nitrate to nitritein the bloodchangs hemoglobin to methemoglobin and reduces

theb | o ccapabdityto carry oxygen to the tissuesAdults can consume large quantities of

nitrates in drinkingwa t e r or food with no obvious il ef
strong acids and do not promote the growth of bacteria that convert nitrate to the more toxic
nitrite. Infants under six months of age, however, are most susceptible becauseitiesth st

juices are less acidic, allowing the growth of nitrate reducing bactefct Sheet, Nitrates in

Drinking Water Indiana Department of Environmental Management, undated)

Nitrogenis one of the three nutrients essential to plant growithe othe two arepotassiunand
phosphorus In aquatic ecosystems, nitrogen is presshitrate, nitrite and ammonia. It is
usually found in very small amounts in freshwater systellxcess nitrogen can stimulate algae,
causing nuisance growths and composaiochanges in algal communities, wide dissolved
oxygen and pH swings in water, increased turbidity and other negative effamtsmpn Terms
Used in OEPA Water Quality Studies and Rep@tsio EPA, undated) Algal blooms can cause
large 24hour variatios in dissolved oxygen concentrations, which consequently can eliminate
susceptible fish speciedNifrogen and Phosphorus in Streams of the Great Miami River Basin,
Ohio, 19982000 U.S. Geological Survey, 2002)Along with phosphorusexcess nitrogen
caugseutrophicationa condition where dramatic increases in aquatic plant growth are followed
by death, decay, oxygen depletion, and changes in the types of plants and animals that live in the
water body (Saturday Stream Snapshot Parameter Backgrdnfiodmation Greenacres Foundation,
2003)

High nitrite concentrationzan deplete dissoldeoxygen. At concentrations above 10 mg/l,
nitrites aretoxic to warmblooded animalsFailing septic systems are a significant source of
nitrogen, along with wasteater treatment plants, combined sewer overflows, sanitary sewer
overflows, runoff from fertilized lawns and cropland, runoff from animal manure storage areas,
and industrial discharges that contain corrosion inhibitors. Where ducks and geese arg plentifu
their excrement can elevate nitrogen levels in surface wat®edurday Stream Snapshot
Parameter Background Informatip@reenacres Foundation, 2003)

Incompletely treated sewage contains high levels of nitrates, which are highly soluble and easily
contaminate groundwater. A failed septic system can contaminate a nearby well. Septic
discharges to streams endanger downstream drinking water supphesOhio EPA considers

i mproperly operated and mai ncongibutors t elevatep hitrale sy st
levels in groundwater in vulnerable geologic settind®010 Integrated RepqrtDivision of

Surface Water)
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The American Pl anning Association (APA) states
contaminationfrom decentralized sewage disposal poses the biggest risk to human health where
drinking water supplies are drawn from aquifers located in areas with high concentrations of sewage

di sposal Plniagtlsuesfor®@Bite §nd Decentralized Wasteaal reatment2006)
According to the APA report, conventional ons
removing only 10 to 20 percent of the contaminant in 3 to 5 feet of soil above groundwater.

Phosphorus

As one of the three nutrients aguatic plant growth, phosphorus can have much the same effect
on surface water quality that nitrogeaes. High phosphate levels meguse offish kills and
onsite systems are a significant source of phosphofire Hamilton County Soil and Water
Consevation District has foun@dequate phosphorus mmany soils of the regigmmeaning that
additional phosphorus froseptic dischargetends to run ofbr leach outas excess nutriemb

t he regi onos Phoaphaus cycles thmugh tbeecesmvironmehanging form as it
does. In aquatic systeynphosphorus occurs in organic and inorganic forrAguatic plants
require inorganic phosphorus. They convert it to organic phosphorus, which animals need.

In most waters, phosphorus is aquaticplant growthlimiting factor. It is usually present in

very low concentrations because it quickly binds with organic matter and soil particles. Because
it is the nutrient in shortest supply,eeva small increase in phosphorus can set off a chain of
undesiral® events, including accelerated plant growth, algae blooms, low dissolved oxygen, and
the death of certain fish, invertebrates and other aqaatinals. Failing septic systems are a
significant source of phosphorus, along with runoff from fertilized &and cropland, runoff

from animal waste storage areas, disturbed land areas, drained wetlands, water treatment plants,
commercial cleaning operations, and home or car cleaning. Many detergents and cleaning
products contain phosphates because they bitiddivi.

In small wading streamsvith low flows, total phosphorus levels in excess of 30 to 60
microgramsper liter (ugl or parts per billion)can cause algal blooms and other problems.
(Saturday Stream Snapshot Parameter Background Informdaieenacre Foundation, 2003)

Pathogens

Incompletely treated sewage is a potential source of diseasgng organisms, and until the
late nineteenth century was a common cause of illness in this country. Szwges five
types of pathogeniorganisms that infect peop(208 Plan TMACOG, 2009)

1. bacteria 1 With so many species, bacteria comprésdarge group of singleelled
organisms. The vast majority are harmless and many are beneficial to humans or the
environment. A few species, Wwever, cause diseases with gastrointestinal symptoms,
such as diarrhea, cramps, nausea and vomiting.

2. viruses T S viraseslae onlytalbeanmultidby anside éving cells, plant
or animal. Symptoms from waterborne viruses range fronomstomach flu problems
to fatal liver conditions. Hepatitis A virus can cause liver failure and death. Common
waterborne viruses can multiply in the human intestines before excretion through feces.
Microbiologist Terrence McSweeney has suggestedvinases account for at least 35
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percent of all waterborne outbreaks of disease where the pathogen could not be identified.
(Microbial Contaminants: What are pathogens and where do they acBet Cahape,
On Tapmagazine, fall 1993)

3. pr ot oThaugh usuglly singleelled, protozoare more complex in structure and life
cycle than bacteria or viruse€ryptosporidiumandGiardia are both protozoic parasites
that produce hardhelled cysts to protect them while they are in the environmentgdeutsi
their human or animal hosts. This makes them harder to eliminate by disinfection.
Symptoms from infection include diarrhea, severe dehydration, weight loss and fatigue.
Giarida symptoms can persist for months, or even londeryptosporidiumsymptons
can be controlled in a shorter time, but many experts say it may be an important
contributing factor in the death of AIDS patient®n(Tapmagazine, fall 1993)

4. f u n drhese ofganisms are classified as a kingdom, separate from plants, animals and
baderia. Many species produce bioactive compounds called mycaotosuth as
alkaloids and polyketidefiat are dxic to animals and peopl@Nikipedig 2010)

5. wo r mParasitig vormscan be propagated by inadequately treated sew&@geamon
typesthat afflict humans argound worms, hook worms, pin worms, whip worms and
tapeworms. KatFreeKitchen.com2005)

Sewage pathogens causany human illnesses, including typhoid fever, gastroenteritis, cholera,
dysentery, infectious hepatitis, asceptic meniagind encephalitis.The pthogens are often
transmitted by direct contact with sewage, but the public health risk is even greater by
transmission through contaminated drinking waté8.e wa g e Treat ment Syst
Decentralized Wastewater Infrastruotyy ODH fact sheet, 2007) Surfacing sewage or pooled
effluent from onsite systems can be an ideal breeding place for mosquitoes, including those
known to carry West Nile virus. (ODH fact sheet).

Water quality monitoring for the presence of sewpgthogens usually analygsamples for the
presence of fecal coliform dfscherichia coli(E. coli bacteria. Fecal coliform are indicator
bacteria. They alone generally do not cause diseases, but are present in feces in large quantities,
and are therefe easy to detect.E. coliis a specific species of bacterium that lives in the
intestinal tract of warablooded animals. Fecal coliform had been the most common standard
for detecting sewage bacterial contamination, but Ohio EPA recently conveieddb as the
standard.

Fecal coliform standardgary depending on water use. For drinking water, the standard is O
fecal coliform colonies per 100 millilitersLtQ0 mL). For full body contact recreation (also
known asbathing in surface waters, theastdard is less than 200 colonies per 100G nfir
cattle wateringJess than 1,000 colonies per 100 ;mtor fish and other aquatic life, less than
1,000 colonies per mL. (Saturday Stream Snapshot Parameter Background Information
Greenacres FoundatioB003) For secondarycontact recreatig such as wadinghe standard is
less than 5,0000lonies per 100 mLGhio 2010 Integrated Repo®hio EPA, 2010)

E. coli standards range from 126 to 206lanies per 100 mL foprimary contactrecreation

waters. For shallow, or secondary cahtavaters, the standard 15030 colonies per 100 mL.
The E. coli standards are not triggered by single sampling eventsarediased on seasonal
geometric means. The U.S. EPA recommends that the analysisiehtsusuch as nitrogen and
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phosphorus should also be based on longer term averages. It gives this explanation on a website

titled Frequently Asked Questions about Nutrient Criteria A Nut r i ent s, unl i ke
manifest their effects over an extld period of time, like a growing season or flow year.

EPA would not consider a single sample representative of the lergerconditions that
nutrient criteria are designed to reflect and

Certain bacteria are needed to decomposedwage into a sludgeat settles to the bottom of

the tank and a partially treated effluent thgtically flows to a leach field. Most problems arise
when undesirable pathogens escape from the septic tank to the surrounding environment at
excessive levsl

The survival of onsite sewage pathogens in the environment varies greatly with the species of
pathogen, the saturation level of water, and the presence of food in the form of organic carbon.
Table 41 below shows the wide range of survival times basedrganism and medias it
appears it he Ohi o De p ar Repoetmotthe bldusetblel Séwbdge arsl Small Flow
Onsite Sewage Treatment System Study Commission.

Table 4-1: Survival of Certain Pathogens in Soil and Groundwate(after Salvato, 1992)

Organism Media Survival Time

Coliforms soil surface 38 days (longer in soil)
groundwater 7-8 days

E. coli groundwater 10-45 days

Cryptosporidium moist environment 60-180 days

(soil and groundwater)

Enteroviruses soil 8 days to 1 year

Salmonella soil 1-120 days
groundwater 1570 days

Tubercle bacilli soil more than 180 days

In Chapter 3 of the Onsite Wastewater Treatment Systems Mantmd, U.S. EPA rated
pathogen survival times in different dia, as shown bydble 42 below.

Table 4-2: Typical Pathogen Survival TimegU.S. EPA 2002)

Typical survival time Typical survival time

Pathogen in fresh water & sewage in unsaturated soils
Viruses
Enteroviruses <120 days, but usually < 50yka | < 100 days, but usually < 20
Bacteria

Fecal coliforms
Salmonellaspecies
Shigellaspecies

< 60 days, but usually < 30 gia
< 60 days, but usually < 30 gl
< 30 days, but usually < 10 gka

<70 days, but usually < 20 g&
<70 days, but usually < 20 yla

Protozoa
Entamoeba histolyticaysts

< 30 days, but usually < 15 gka

< 20 days, but usually < 10 g&

Helminths (worms)
Ascaris lumbricoidegggs

many months

many months
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The Ohio EPA considers septic systems to be major sources of not only nitrates and pathogens,
but also oimetals. 2010 Integrated ReporDivision of Surface Water).

With acknowledgment to the U.S. EPA, the American Planning Association also identifies onsite
systems as a source of pollution by metdfs.its 2006 advisory report titledPlanning Issuesor

On-Site and Decentralized Wastewater Treatmentt he APA show fAheavy met a
major types of pollutants found in onsite system sewage. T&bleetbwdescribes the eight major
pollutant types in relatioto treatment ltisbasedoa t abl e i n the APAOGs advi

Table 4-3: Onsite System Effectiveness with Major Types d?ollutants

Pollutant Description Decentralized sewage Pollutant removal for
treatmenperformance conventional systems with
35 feet above groundwater
pathogens Disease causing Good decentralized systemg
microorganisms (viruses, | provide excellent treatment. % |
bacteria, protozoa and Some viruses and parasites 99.9% remova
Helminth worms) survive very long periods.
nitrogen Nutrient createstrophicatiorf Conventional decentralized
in surface waters. ngh systems provu_lle little treatm 10:20% removal
concentr at i o| Some alternative systems
babyo syndr o] provide good treatment.
phosphorus Nutrient creates eutrophica
msu_rfa_c'e waters. . It is typic Gooq decentralized systems 0-100% removal
the limiting factor in fresh w| provide excellent treatment.
systems.
biochemical Amount of oxygen depleteo

oxygen demanc
(BOD)

from receiving waters to tre
waste.

Good decamatized systems
provide excellent treatment.

more than 90% removal

total suspendec
solids (TSS) an|
turbidity

Solids floating in the water
column and their ability to b
light (turbidity). Associated
nutrients, BOD and lack of |
harm the natuiabta.

Good decentralized systems
provide excellent treatment.

more than 90% removal

volatile organic

Hundreds of natural and

For some contaminants, oftg

compounds, gjan?adedp.oltlutants e | very little treatment is provid
hazardous wast sIS;ieer:gEé:a:Ssz ?igr(r)]gs'eeto Some pollutants can damag( more than 99% removal
hous_e_hold h)L/Jman andatural biotag natural biota that are critical
medicines health traditional sewage treatment
heavy metals Pollutants dischadginto For some contaminants, ofteg
(e.g., lead, . . . very little treatment is provid

discharged into onsite syste

Some pollutants can damag( more thaB9% removal

copper) Cause damage to human a : "

natural biota health natural biota that are critical

' traditional sewage treatment

organic Organic matter that, when
precursors of combined with chlorine in
disinfection public water supplies, can f| Good decentralized systemsg more than 99% removal
byproducts suspected carcinogens. providexcellent treatment.

Related to nitrogen,

phosphorus, BOD and TSS
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Onsite System Management

Successful management of onsite wastewater tegdtrslystems relies on wisdoicesamonga
series oenvironmental, mechanical and behavioral variablé®e pe of onsite system escrucial
choice Here are the nine types expounded\ppendix lof Report to the Household Sewage and
Small Flow Onsite Sewage Treatment System Study Comr{@isiobepartment of Health, 2008)

Septic Tank to Soil Absorption Trenches

Basic design
Theseare the most common systemstalled in Ohioas wellas inButler, Clermont, Hamilton

and Warren countiesThey typically havea 1,000 to 2,000gallon septic tankvith one or two
compartmentsnade ofprecast concrete, polyethylene plastic, or fibesylgSometreatmentis
achievedby settling out solids while separatisgum, fats andreases. The partially clarified
effluentdrains by gravity flowto plastic perforated pipes laid in grawednches in the soil. The
trenchesare typically installed 'm 18 to30 inche deep, butlepths of 8 tdl8 inches may be
permitted. Other aggregateor chamber products can be used in place of perforated pipe and
gravel in the trenads The soil servess the primary treatment media to remove the smaller
suspended particles and organicenal. Research confirms that 2 to 4 feet of unsaturated soil
is neededo completely remove bacteria, viruses and protozoans from sewage.

Figure 4-2: Septic Tank to Soil Absorption Trenches
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Figure 4-3: Cutaway View of a Soil Absorption Trench
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Figure 4-4: Alternative Aggregate or Chamber Products

Polystyrene Geotextile Chambaer
Wrapped Pipe Wrapped Pipe

Advantages
These systems are passive, simple, low maintenance and thoroughly .stuthey can

effectively treat sewagat a reasonable purchase price, provist@tconditionsare right.

Disadvantages
These systems require soils that are not seasonally saturated with water to ensure treatment, and

to prevent ponding or nuisance conditions in yar@er time, the soil absorptiamench will
develop a biomadf organic and inorganiparticles, organic nieer and bacterial slimes thaill
eventually clog the trenches and lead to sysfailure. Pretreatmeniof some suspended
particles, organichemicalsand bacteria can help extend trench life.

Operation and Mintenance
Pumping of the septi@ankis neededvery 2to5 years at a cost of abod®50 to $35(¢erevent

Average Regional System CogisSouthwest Ohio
Based on 2007 local health department permits: $6,700 to $8,000
Based on 2007 installer surve$8,000

Pretreatment to Soil Absorption Trenches

Basic Design
This system featusea mechanical pretreatment procdbat reduces the suspended solids,

organicmaterial and bacteria in the effluerRretreatment devices consist of a special septic tank
that is divided into two or morgections to provide for settling of solids and effluent treatment.
Among thebiological processesised for sewage treatment arentinuous flow, suspended
growth aerobic systems (most common), fixed media processingpindal recirculation, and
sequencing batch reactorgerobic conditions are reqed for treatment, smostsystens add
oxygen to theprocess. These systems can substantially redtloe total suspended solids
organic matter, fecal coliforrand other pdiogenic lacteria Some systemeecirculateeffluent

to reducenitrateand nitrogen The treated effluent is discha&d)to a soil absorption trench.

Advantages
A variety of pretreatment usitare availablewith varying costs, performance levels and

operation and maintenance requiremeridsie to thehigh level of pretreatment, the size of the
soil absorption #nch can be reduced by 25 to 30 percémis reducing systerosts. The
significant reduction of fecal coliform can also allow for lesskhéss of soil necessary for
treatment This type of systeroan overcome site limitatiorssich ashallow depth tdedrock or
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seasonal high water tablié.canalso ensure adequateatment when the system is located near
or could impatsensitive waterresironments.
Figure 4-5: Typical Suspended GrowthAerobic Treatment Unit
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Figure 4-6: Fixed Film Pretreatment Unit

Disadvantages
Mechanicapretreatment devicegquire regular maintenance by a qualified serprowider.

Operation and/aintenance
Annual maintenance costs can range from $100 to $250 per Mentenanceneedsvary by
system.Some systems offer or require remote telemetry to monitor system operations.
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Average Regional System Costs in Southwest Ohio
Based on 200Ibcal health department permits: $11,000
Based on 2007 installer survey: $11,200

Sand Mounds with Pressure Distribution

Basic Design

This technologytreatswastewater irareas unsuitable for conventional septic tank soil absorption
systems. Mounds arepressuredosed sand filters placebove, and dis@rging directly to, the

soil. Added teatment ocas through physical, biologicaind chemical means as tvastewater
filters down hrough sand ansoil. Mound systems helpvercome site restrictiorsmsch as slow

or fastsoil permeability, shallow soil over bedrock, @mperched seasonal water tablEhar

three components are a septic tank or pretreatment uait§sjsingchamber, andhe elevated
mound. Somehave one or more pretreatment undsreduce wastestrengthor to reduce the
mound sizing. The dosing chamber follows the septic tank or pretreatment component and
containsa pump toevenly distribute the wastewater over th® u n idfiftration surface The
mound is constructed with a saibver that can support vegetation, and a fabric covered coarse
gravel aggregate g@ravelless product in which a network of small diameter perforatedpgre
placed. The pipes evenldistributeeffluent througtgravel then sand and ultimately soil.

Figure 4-7: Sand Mound with Pressure Distribution
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Source: ASAE, Converseand Tyler, 1998b.

Advantages
Mound systems enable the use of some sites that would otherwise be unsuitabigdonchor

at-gradeonsite systems due to seasonal perched water or other site limitalio@satural soil
used in a mound system is thgpemost horizon, which is typically the most permeable. A
mound system does not have a direct discharge tgrthend, streamer other bodies of water
Construction dsturbance is minimized becaugée excavations requiredin the mound area.
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Disadvantages
The st is somewhat higher due to specialized construction, matér@adsportation costand

possible engineering design feesxtieme care must be taken not to damtgelimited usable
soil usually found at mound system sitetieTsizeand shape ofelevation ofmound systems
above the natural grade may present some concerns relasge gpading, landscapingnd
aesthetics

Operation and Maintenance

Suggested anmaliinspection ot h e mo u n dnechanisal compdrents attee flushing of
its distribution pips to remove bieslimes will cost $150 t&300 annually. Pumping of the
septic &ink is neededvery 2to5 years at a cost of abo3p to$350 perevent

Average Regional System Costs in Southwest Ohio
Based on 2007 lothealth department permits: $10(8
Based o 2007 installer survey: $22,500

Peat Biofilter with Soil Absorption

Basic Design
A peat filter produces seconddeyel treatment of septimnk effluent by filtering it through a

layer of sphagnum peat before sending it to the soil absorption systeeat is partially
decomposed organic material with a higlaterholding capacity, large surface area, and
chemical properties that make it effiwe in treating wastewatetJnsterilizedpeat is also home

to a number of different microorgams, including bacteria, fungnd tiny plants. These
characteristics make peat a reactive and effective filtee peat is contained in modules placed
above ground or aground level. Wastewater flows into a septic tank where the large solids
settle out. The liquid effluent either gravity flowsr in some models, is pumped in doses to the
peat filter where it is pretreated and delivered to the soil giigmm systenfor final treatment.
Depending on the installed depth of the peat filter, a dose pump may be required to lift effluent
to thesoil absorption systemWith gravity flow to the filter, wastewater may pond on top of the
peatand compress ityeducing thewastewaterflow through the filter. A pressure distribution
systemdistributeswastewateevenly overthe peat surface, allowing rapid infiltration.

_Figure 4-8: Peat Biofilter with Soil Absorption
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Advantages
Due to the high level giretreatment, the size of the soil absorption trenchheareduced by 25

to 30 percentthus reducing system costshe reduction of fecal coliform can also allow for less
thickness ofsoil necessary for treatment, and one or two foot soil depth coatditbeused to
help overcome site limitations such as bedrock or seasonal high water table.

Peat's high catioexchange capacitgts ithold positively chargetholeculesincluding ammonium,
metals, pesticides, some orgamioleculesand possibly viruseslt is an effective filtefor seasonal
or intermittenfoadings Treatment capacity can be expanttedughmodular design.

Disadvantages
Peat filters requirenore maintenance than conventiosaptic to soil absorption trench&he

treatment medihas a limited usefuife of 10 tal5 years and has to beplaced with new media
dependingon the use.

Operation and Maintenance

A maintnance contract is recommended becdahsesystem may require quarterly to yearly
maintenance Maintenance includes inspecting all components and cleaning and repairing when
needed. The peatmodule(s) are lownaintenance and require no annual pumping or
backwashing.They should be raked annually to bregkany biomat that may be forming and to
level the media. Because of the high organic content of peat, the filter mediat be
periodically replaced.Life expectancy of the peat media in a filter is estimated to be ten to
fifteen years. Daily running costs for a peat filter are based on theratjpem of a small
submersible pump, and average less than one gmlamonth for an individual home (2002).
Overall operational costs of $200 $00 per year include pumping, repamgintenanceind
electricity.

Edimated Statewide System Co@to permit data was collected for this system type.)
$10,000 to $15,000

Single Pass Intermittent Sand Filter/Bioreactor

Basic Design
Single pass intermittent sanittdrs (ISFs) are fixedilm biological treatment unitsWastewater

is applied in intermittent doses to a bed of sand or other suitable médeawastewater first
receives primary treatment irsaptic tank or an aerobic treatment unit, and then is pumped from
a screened vault in the septic tank or separate doesnkgto he watettight lined sand bed or
module where it is evenly distributed ovbe top of the sand filter bed or alternative media.
wadewater passes throudjie filter medig treatment imccomplished by physical, chemical and
biological actions. The maitreatment is accomplished by the microorganistieched to the
filter media. Teated wastewater is collected in underdrée®w the filter andtransported to a

soil absorption systemISFs are designetb have the pretreated wastewater gassugh he

filter mediabed once. With proper design and media sizing Frédacebiochemical oxygen
demandtotal suspended soli@sd fecal coliform.
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Figure 4-9: Single Pass Intermittent Sand Filter/Bioreactor
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Advantages

Intermittent sandilters (ISFs) are simple in design and relatively passive to operate because the
fixed-film process is very stable and few mechanical components are lggdtlow variations

after equalization in a septic taake not a problem because the residual peaks and valleys are
absorbed in the pressurization tank or in the dastpartment of the preding septic tank.A
malfunctioning ISF backs up rather than release poorly treated effluéBEs tolerate
fluctuationsfrom negligible flow to very high flows This makes therappropriate foseasonal

use. Construction costse moderately low, anti¢ labor is mostly manual.

Disadvantages
Priceis somewhahigher than thabf a conventional systewhue to cost of sand media, pump(s)

and possible engineering design feeRequired land aremay be a limiting factor. Regular
minimal maintenance iseeded If properfilter media are not available locally, costs could be
higher. Premature clogging of the filter median result from exceeding design loading rates.

Operation and Maintenance

Intermittent sind filters require annual maintenancehaligh the complexity ahaintenance is
generally minimal. Most operation and maintenance involves monitoring the influent and
effluent and checking the dosing equipment periodicdlymps and controls should be checked
every 3 months, and theeptic tak or aerobic unit should be checked for sludge and scum
buildup and pumped as needdeumping of the septiank is neededvery 2to5 years at a cost

of about 50 tdb350 perevent Theservice contraatosts $150 t&300per year.

Esitmated StatewidB8ystem Cost(No permit data was collected for this system type.)
$7,000 to $15,000
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Septic Tank/Pretreatment to Low Pressure Pipe

Basic Design

A low pressure pipe (LPP) system is a shallow, pressosed soil absorption systenit is
designedto eliminate problems such as clogging of the $mim localized overloading,
mechanical sealing of the soil trench during construction, anaerobic conditionsaduminoous
saturation, ora perched seasonal water tabl8everalfeaturesare designedo overcomesite
challenges including: shallow placement, narrow trenches, presdoseng with uniform
distribution of the effluentjesign based on loading, resting andeeation between dose¥he
main components are a sepfnk or an aerobic unia dosing chamber (a submersible effluent
pump, level controls, a high water alarm, and a supalgifold), and small diameter distribution
laterals with small perforations (holes). The septic tank is where large solidsnaveed and
primary treatment ecurs. Partially clarified effluent then flows by gravity from the tank to a
pumpingchamber, where it is stored until it reaches the level of the upper float control, which
activates the pump with each dgs®viding 5 to10 times the lateral pipe volum&he level
controls can be set for a specific pumping sequence, or tosdg, which allows moreéme for

the soil to absorb the effluent under leasurated conditions. The pump turns off wieéftuents
recedeto the level of the lower float controlThe pumpingchamber is usually sized to provide
excess storage of at least one deg|zacityin case th@ower faik or the pump malfunctios.

Figure 4-10: Septic Tank/Pretreatment to Low Pressure Pipe

Small diameter pressurdistribution

Septic Tank F;um ing Tank J]
i — /// 3
U Cleanout

Effluent Pump

Advantages
Shallow placement of trenches promotes evapotranspiration and enhteaotesal growth.

Improved distribution through pressurized laterals disperses the effluent more uniformly
throughout the entirgrain field. Periodic dosing and resting cycles enhance and encourage
aerobic conditions in the soilShallow, narrow trenches reduce site disturbances and minimize
loss of permeabilityhroughsoil compaction The drain fieldcanbe placedipslope of the home

The problem of peak flows associated with gratég conventional septic systems is overcome.

Disadvantages

Cost is higher than those of conventional systems due to specialized construction and possible
engineering desigfees. In some cases, the suitability could be limited by the soils, perched
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seasonal water table, slopgnd space characteristics of the location. A potential exists for
clogging of holes or laterals by solids or roots.

Operation and Maintenance

A propely designed and installed LPP system requires very little ongoing maintenance.
Pumping of the septicank is neededvery 2to5 years at a cost of abou3h tdb350 perevent

Some solidsnay accumulate at the end of the lateral lines, which should be flushed out once a
year. Turnups installed at the distahds of laterals facilitate this procesBhe axnual service
contract, if requiredgosts$100to $300.

Esitmated Statewide Systgbost (No permit data was collected for this system type.)
$8,000 to $25,000

Drip Distribution System

Basic design
Drip distribution gstems are installedt avery shallowlevel in the soil, at the surface of the

ground or on top of éed of sand, depending on the specific limiting conditions on the property.
They are pressurized to ensure ewdistribution of wastewater into the soilThey ug small
diameter tubing with pressure compensating emitters to apabtewater uniformly ovean
infiltration surface. The systemis typically split into at least two zones amebrks on the
principle of timed micredosing to maintain aerobmoil conditionsand improved wastewater
treatment Drip systems can help overcommblems caused hyneren wastewater distribution
such aghe surfacing of wastewater in the distribution field, sewage odorsthadnuisance

Figure 4-11: Drip Distribution System
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Advantages
Drip systems treat sewage and distrikthie effluent in smaller doses hey can be installed on

wooded lotsand challenging terrainsThe micretimed dosingesses the likelihood of failure
and creating a public health nuisanc&he optionto split the soil distribution component into
two or more zones allows the usé multiple smaller suitable areas, thus increasing
probability of making the propertgt buildable.

Disadvantages
Drip distribution systems require angming service contraatith periodic inspections. They

are one of the most expensiveste systems

Operation and Maintenance

Pumping of the septiank is neededvery 2to5 years at a cost of abol3p tdb350 perevent
Most drip systems neethspectiontwo to four times a year to monitor flow, flushing and
performance, depending spstem configurationThe areragemaintenance cost is $3p@r year.

Average Regional System Costs in Southwest Ohio
Based on 2007 local health department permits: $30,000
Based on 2007 installer survey: $25,000

Spray lrrigation System

Basic Design
Spray irrigation is an efficient way to nourish plants and apply reclaimed wastewater to the land

The wastewatehowever must be treated to a very high lewelfore sprayingo protect public

health and reduce odorsTreatment is achieved through tlumse of septic tanks to waste
stabilization ponds, or througmechanical pretreatment and disinfection systemafter
treatment, filtration, and disinfection, the effluent is sent updessure throughains and lines

of the spray distribution system ategset times and rates. Vegetation and sadroorganisms
metabolize most nutrients and organic compounds in the wastewater during percolation through
the firstseveral inches of soilThe cleaned water is then absorbed by deeped vegetation, or

it passes through the soil to tlggoundvater. The irrigated area must be vegetated and
landscaped to minimize runoff and erosion.

Figure 4-12: Spray Irrigation System

Spray irrigation system serving a threedroom
home at The Ohio State Universigricultural
Center near London, Ohio.
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Advantages
Spray systemsan provide uniform distribution to plants and eliminate discharge to streams.

Spray irrigation is sometimes permitted for sites previously considemeditable for onsite
systemssuch asareas with slowly permeable soilgasonal perched watehallow depth to
groundwater or bedrock, or complex topographie€dpray irrigation saves on potableater
because the wastewater is used for irrigatidhove-ground spray systegomponents are easier
to inspectcontroland service than subsurface drip irrigation components.

Disadvantages
Coss arehigher than those of conventional systerhew temperaturemay preclude the use of

spray irrigationduring winter seasonThe wasewater may need to be stored in holdiagks

during the coldest period of the year, because plant growth is limited and the nitrogen in effluent
discharged duringhis time will be mineralized and unavailable for plant uptal&tes near
surface water roshallow groundwater often arestricted, especially when these are used as
drinking water sourcesDepending on the level of treatment, spray systgemerate aerosols
Therefore, regulations may require large separation distances or buffer zoneskbaspray
systemsnappropriate for small lotsMinimum setbacks of as much as 50 feet of forested buffer

or 150 to 500 feet fromeighboring residences and water sources are not unusual.

Operation and Maintenance

On a monthly basis, the owner should walk over the spray areahamuk for ponding of
effluent, bad odors, damage to spray heads, sagdigjuids, vegetation problenas surface soil
collapse. On quarterly tdiannual basis, the system should be chededprope spray
sequence, pump functioand liquid levels. Annual tests are needed determine treatment
levels. A management contract with an approved operator or operdiiong also suggested.
Operation and maintenance are estimated at $38800 annuallybut may be less depending
on the type of pretreatmeunsed.

Esitmated Statewide System Cd$to permit data was collected for this system type.)
$15,000 to $20,000

Constructed Wetland

Basic Design
Constructed wetlands are narechanicapretreatment systengesigned to capitalize onatural

wastewater treatmenprocesses involving wetland vegetation, soils, and their associated
microbial assemblages They prereat wastewater byfiltration, settling, and bacterial
decomposition in a nataklooking lined marsh. Flow systemsdirect effluents through a
permeable subsurface mediutherebymanagingodors and other nuisance problem$he
mediaqtypically soil, sand, gravel or crushedck - greatly affect thesy st emo6s . hydr a
Treatment systems are typically constructed in basirchannels with a natural or constructed
subsurface barrier to limit seepagehe components of a complete system incladgeptic tank

for primay settling of the wastewater; one or more bermed tainmed cells that contaian
impermeable liner, gravel substrate, mulch and wateving plants and a distribution system.

A constructed wetlands typically used as @retreatmentomponent before discharge tsail
absorption system.The overall sytemreducesbhiochemicaloxygen demandtotd suspended
solids and fecal coliform. Constructed wetlandbeave not been approved statewide for soil
absorption or soil depth credits.
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Figure 4-13: Constructed Wetland
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Advantages
Under the right siteonditions, constructed wetlands can be an affordalateiralalternative to

conventionalwastewater treatment systemBheyare generally simple to buildequire little or
no energy to operat@rovide effective secondasffluent treatmentand genetly do not emit
odors Wetlandsare passive systems that do not require much routine maintenance.

Disadvantages
Constructed wetlands are sgpecific Expert design and additional calculations to determine

the economics are advised.Becauseyearround flow is necessary to sustain the plants,
constructed wetlands are rayipropriate for seasonal residencéscolder climateslarger cells
are needed for freeg@evention design, anefficiency will be compromisedOn step slopes,
cut andfill may be necessary to keep the effluent flow slow enoughpfoper absorption.
Wetlands potentially have alow initial startup period before vegetation is adequately
established every yearBurrowing animals may pose a threafll external source®f flow,
including precipitation, affect sizing of these systems.

Operation and Maintenance

The overall operational costs of subsurface flow constructed wetlands range from $800 to
per yearwhich includes pumping theeptic tank, repairs, maintereand electricity. Wetlands
should be routinely inspectddr any phnts that are invasive, noxioos fibrous. Pumping of
the septicdnk is neededvery 2to5 years at a cost of about $50Q0 peryear.

Esitmated Statewide System Cqdto permitdata was collected for this system type.)
$6,500 to $7,B80, plus the cost of the soil absorption area
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Oof the nine typesthoef fsiyrsstte msy desgtridetdank to
predominatesn Ohio. The Ohio Department of Healtlworked with local health districts to
collect information from January 1 tdovember 30, 2007, on nearly 6,000 sewage treatment
systems installed.BetweenJanuary 1 and June 30, 2007, 87 percdrihe systems installed

were septidankto soil absorption systems; 10 percent were elevated mound systems; 3 percent
used goretreatment component to help reduce the vertical separation distance fessestieain 1
percentused dip distribution systems; Yercentwere authorized dischargingplacement
systemsand 4 percentvere reported as unknowrBetween July 1 and November 30, 2060,
percentof the systems were s@&ptank to soil absorption; 12 percarged pretreatment prior to

soil absorption; 10 percent used elevated sand moungercgnt used drip distribution; 6
percentwereauthorized dischangg replacement systems; and 10 pereesie reported as other.

No low pressurgipe or spray irrigation systems were installéehr the entire reporting period,

over 95 percendf the sytemswereinstalledfor households; the remang 5 percent wersmall

flow systemsat businesses, churchesd community buildings.New installations totaled 85
percent of all systems installeti? to 13 percentvere replacement systepand?2 to 3 pecent

were not reported(Report to the Household Sewage and Small Flow Onsite Sewage Treatment
System Study Commissi@hio Department of Health, 2008

The differenttypesof onsite systemshow thatdesign isa major factor for onsitenanagement.
Other factorsalso come into play. For water quilimanagement planning, the Ifajor
management factors are:

Age

Design

Siting

Installation

Operation

Maintenance

Repairg Upgrades or Replacement

Cost

. Regulation

10. Enforcement

©CoNogO~WNE

Brief description®f each management facfotlow.

Age
As onsite system technologyontinue to improve, the age of the onsite system becoares
increasingly importanfactor. Systems installed before 1%@ more likely to be deficient because
regulationsand standards were lacking at the time of their constructibhe year1977 is a
breakpoint becaushdtis whenOhio first enaad onsite legislatianOn the federal level, 1977 was
the year when the Clean Water Act was amended to induce improvementstenfunding and
design. Regionally, 1977 was when OKI issued Regional Water Quality Management Blan
which pointed out onsite systems as a significant water quality management ©seieOhio
Department of Health addressed the issue of Dbe
systems installed prior to 1977 are likely functioningdispose( ODHG6s emphasi s) o]
effluent, the unknown question is how many are likedating sewage effluent to a reasonable
degree to prevent public health impacts and migration of pathogenic bacteria and pharmaceuticals
and other chemical s SuwveynuHodsehaldeSeveagedlreament Systdmsa t e |
Operation and Failure Ras in Ohio(2008)
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Age is also a factor because older onsite systeawe smaller capacities. Many households have
since increased water usage, sending more sewage tosir@der obsolete septic tankgth
undersizedobsoletdeach fields

Design lifeis the main reason that age is factor. The Ohio Department of Health clearly explained

this reason in itSurvey of Household Sewage Treatment Systems Operation and Failure Rates in
Ohio(2008): 1" As with any mechanical @ fomgphomeeansewager pi e
treatment system has a design life. . Sewage treatment systems should be designed to ensure
sustainability and may average8® year s of operation or (ferhaps
the older onsite systems in the DEgion average 35 years of functionality, the systems installed by

1975 are at the end of their useftd.| This involveghe systems of hundreds of thousandseaiple,

even aftermaking allowances formajor onsite upgrades and replacement or cenédlisewage

service extesions. Table 4 below givesanidea of the number of people in Butler, Clermont,
Hamilton and Warren counties who may be relying on-aged septic systems. apppeared itOn-

Site Wastewater Treatment Syste@isl, 1978.

Table 4-4: Population Served by Onsite Wastewater Treatment Systems and Sewers in 1975

County Total Population Total Onsite Percentage Onsitg Total Sewered
Butler 248,490 67,090 27% 181,400
Clermont 117,340 58,000 50% 59,000
Hamilton 964,620 67,520 7% 897,100
Warren 106,990 61,990 58% 45,000
Total 1,437,440 254,600 18% 1,182,500

In its Survey of Household Sewage Treatment System©hio Department of Healthapped the

number of houses by county built prior to 1979 in-naumicipalities to give amdication of home

age, and thels onsite system age. Butler, Hamilton and Clermont counties were all mapped in the
highest category for number of older houses built. Each of the three counties had 13,636 or more
houses built before 1979 in the unirmanated areas that are much more likely to use onsite systems.
Warren County was mapped in the second highest of four {ageseategories, meaning it had

7,612 to 13,365 houses builtinrmoru ni ci pal i ties before 1979. Th
four-county study area has a statistically significant number of older homes with onsite systems that
may beat or near the end of their useful lives.

Design
Onsite system agand design are inteelated. TheKI regionfacessimilar design issue® those
oftheTMACOG( gr eat er Tol edo) region, A3hepotéflechi Vh
longevity of an onsite system depends on its proper design for site and soil conditions. With a
preponderance of sledraining soils and higher water tables in tegion, systems can fail due to a
l ack of e f f lInul®78,t OKldaddaessadadgsgn éamprovements by describing four
categories of Adevel opments in onsi,the fourr eat me
categories are still applicable

1. Load Relucing Technigues Such techniques reduce the hydraulic or organic loading on the
treatment system. Chemical, inerating and composting toilets amditer conserving
shower heads and toilets are examples.
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2. Onsite Treatment TechniguésThese techniquesnprove or replace the traditional septic
tank with more efficient treatment units. Liquid effluent can be discharged to surface water
or land. This category includes aerobic systems with or without tertiary filters, septic tanks
with tertiary filters, aaerobic digestion and membrane filtration, and fixed media treatment
for greywater. (The OKI region already had some of these units in 1978.)

3. Soil Absorption System ImprovemerfitSuch improvements include mounds, field clusters,
evapotranspiratiofwhich is not often used locally because in most years the region receives
more inches of rain than is lost to evapotranspirataurlicate fields and hydrogen peroxide
rejuvenation of the onsite system.

4. Modified Collection Systemis These are nansite treatment devices per se, but offer useful
alternatives to onsite treatment. The prime techniques for modified collectignasity,
smalldiameter gravity, vacum and pressure collection netwsrthat feed into small flow
treatment plants, wbi will be further explained later in this chapter.

In section 4.6.2 of itOnsite Wastewater Treatment Systedenual (2002), he U.S. EPA
recommends the following design considerations:

Volume1 Septic tanks must have sufficient volume to prowdeugh hydraulic residence time to

allow sedimentation. Minimums of 6 to 24 hours have been recommended, though actual residence
times can vary from tank to tank because of differences in geometry, depth and inlet/outlet
configurations. Sludge and scuieaaffect the residence time, reducing it as solids accumulate.

Geometryi The sept i c-towidimr&tié and liquedndgpthralienportant considerations.
Tanks with lengtho-width ratios of 3:1 or more will reduce shaitcuiting of raw wasteater
across the tank and improve suspended solids removal.

Compartmentalizatioi Compartmentalizedanks or a connected series of tanks are better at
removing suspended solids. All compartments should be vented.

Inlets and Outlet$ The drop from inleto outlet across a tank should be at least 2 to 3 inches to
ensure that the building sewer does getflooded and obstructed during high sewage flows. A
clear space of at least 9 inches should be designed above the liquid depth (outlet level)Xoo allow
scum storage and ventilation.

Tank Access Septic tankaccess is necessary fpumping septage, inspecting inlet and outlet
baffles, and servicing the effluent screen. Access ports or manways should reach ground level and
have covers, ideally ondsat lock.

Construction Material$ Septic tanks smaller than 6,000 gallons are typically premanufactured,;
larger ones are constructed in place. Though fiberglass and plastic tanks are gaining popularity for
ease of shipping, concrete tanks are less susceptible to collapse and flGiatited steel tanks are
fading from use because they corrode easily. Concrete is the material for most tanks built on site.

Watertightness Infiltration of clear water to the tank frosources including thbuilding storm
seweror groundwater increasdle onsites y s t leydndulc load and can upset the treatment
process. Exfiltration threatens groundwater quality with partially treated sewage and can lower the
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liquid level below the outlet baffle, causing treatment processes to be fouled with Gciigoing

leaks also can cause the tank to collapse. -Hugtty, preformed joint sealers should be used to
achieve a watertight seal over a wide range of temperatures without shrinking, hardening or
oxidizing.

Section 5.2 oft h e U. SOnsiteEMaAuadrecommends adaptation tilese desigronditions
regional geologic and hydrologic featyrdewn gradiensoils used for treatmentharacteristics of
the wastewater to be treateegulatory requirementand characteristics of tipeoposedank site.

Vertical separation distance between absorption field lines and underlying receptors is a key
consideration in onsite system design. The C
shown below in Tablé-5:

Table 45: Vertical Separation Distances Rcommended by Ohio Department of Health

Receptor Relative Risk Vertical Separation Distance Needed
no limiting condition low minimum of 18 inches

seasonal perched water table | low to moderate 18 inches

groundwater or high 36inches

drinking water source

fractured bedrock or high 36 inches

karst limestone

coarse sand and gravel high 36 inches

SourceReport to the Household and Small Flow Onsite Sewage Treatment System StudipBoad&sion,

Ohio EPA recommersda variety of design practisein its Interim Onsite Sewage Treatment
System Guidance Docume(@EPA, Division of Surface Water, May 2008)t proposeshe
foll owing as AOhio EPA&6s opinion of w hoa t des
(onsite sewage treatment sysjem

1 Shalow placement of th&eench or infiltration surfac@ess than 2 feet below final grade)

1 Organic loading comparable to that of septic tank effluent at its recommended hydraulic
loading rate
Trenches planned parallel to surface contours
Narrow trenches (lssthan 3 feet wide)
Timed dosing with peak flow storage
Even distribution of wastewater over the infiltration surface
Multiple cells to provide periodic resting, styctapacity and space fi@pairs or replacement

= =4 =4 -4 -9

AThe designer shoausl dmaantyt eanfptt e da haJ dntdriene at ur e
Guidance Documeratdvisesi Addi t i onal concepts to consider w

1 A minimum of 1:1 ratio of lineal feet gravity leach line to Igak per day (gpd).
Unfiltered effluentshould have 2:1 ratio in seke soils receivinghore than 200 gpd

1 A storage capacity of at least 2.5 times the average daily flow, with 1,000 gallons as the
minimum recommended capacity

1 A dualcompartment septic tapkr, in some cases, two singlempartnent tanks

1 Septic tank effluent filters, especially where no other pretreatment is provided
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1 Tankage pumping and inspection schedules should be addressed on detailed design plans
for the grease interceptor, septic tank or dosing.tank

1 Onsite systems handlingore than1,000 gpd should inecporate pressure distribution,
though dosed gravity distribution may be recommendedh proper justification
Pressure distribution should be the only option for systems handling 2,500 gpd or more.

1 Equalization may be alwed to justify smaller soil dispersal areas for systems with

uneven flow distribution throughout the operation of the system

100 percent replacement area

Any gravity leaching lateral should not exceed 100 feet in length

Trenches should be plannas high a possibléo maximize the usable soil for treatment

Gravelless technology may be used instead of aggregate, but no reduction in soll

distribution area should be permitted

1 A grease interceptor and pretreatment component are strongly recommended for any
onsite system that will have restaurant strength wastewater that is high in biological
oxygen demand or total suspended solids
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The American Planning AssociatiGAPA) offers guidance for improving onsitiesign inPlanning
Issues for OtBite and Decentraded Wastewater Treatmg®PA Report Number 542Vayne M.
Feiden and Eric S. Winkler, 2006l states the following features are most important for designing
effective onsite systems:

Provide an opportunity for treatmenEvery onsite system has sotype of physical and chemical
filtering and biological activity. Faan inground system, most tteaent occurs between the sewage
discharge point (leach lines) and the groundwater.

Maximize interaction between sewage disposal and the most active dablomie. This typically
means maximizing interaction with native soils above the groundwater. Biological treatment is the
single most important aspect of decentralized sewage treatment.

Reduce groundwater mounding under the systearmost systems, ilmeans controlling discharge

rates so the sheer volume of sewage being discharged in any one place does not overwhelm the
capacity of the ground between the system and groundwater to effectively treat and dispose of the
sewage and does not lead to grousi@r levels rising under the system.

Provide dilution of sewage dischargéThe wider effluent is spread out on a site, the greater the
mi xing and dilution between the effluent, rain

For quick reference purposés?A ReportNumber 54Zompareghe four designfeatures above to
ninedesign stepsThey are tabulatdad Table 46 on the next page
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Table 4-6: Steps and Features for Improved Design of Onsite Systems

Design Features (right) Maximize Provide Reduce Dilute discharge
interaction with| opportunity | groundwater | (especially for

Design Steps (below) biological zone| for treatment| mounding nitrogen)

Vertical distance to groundwater 6 é (3 é

Vertical distance to ledge 6 6 6 é

Permeable soils (percolation rate) 6 f)

Distance from environmental receptors é

Distance from discharge points (e.g., d é

Long and thin system design o) 0 0 0

Leach field parallel with contours o) 0 0 0

Shallow leach field 0 0 0 0

Even distribution of effluent 0 0 0 0

Siting

In its fact sheet tittedknow How to Select a Home Sitag Ohio Department of Health offers
practical advice on finding a proper site for an onsite sydigrspect the lot with your contractor

to confirm that the site and soil conditions will not caasg unexpected costs during sewage
system construction.. . Isolate the area designated for your sewage system by roping or fencing
the area to keemonstruction traffic from destroying the soil needed for absorption of
wastewater. Remember that sewaggystems cannot be located under driveways or sidewalks.
Ensurethat future development such as swimming pools, out buildings, and room additions
adhereo the sewage system isolation distantes.

Ideally, onsite system locations should be planned inrdanoce with DRASTICa nationally
standardized system fgollution potential mappinghat ratesthe relative vulnerability of
different areas to groundwater contamination. In collaboration with the University of Cincinnati
and Wright State University, ¢hOhio Department of Natural Resources has prepared separate
DRASTIC maps and reports for Butler, Clermont, Hamilton and Warren countidsese
planning tools show where it is safer or riskier to conduct land disposal of waste byproducts,
including onsitesystem effluent DRASTIC is an acronym that stands for these rating factors:
depth to groundwater

netrecharge

aquifer media

soil media

topography

impact of the vadose zone media

hydraulicconductivity

= =4 -4 -8 _9_9_-2
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The U.S. EPA provides extensive guidarae howto properly locate onsite systems. The
Onsite Wastewater Treatment Systemagnual includes asite evaluationchecklist for the
following surface features:

benchmark description

assigned elevation

property boundaries

surface water features

existing or prposed structures

existing or proposed water supply wells

existing or proposed wastewater systems

utility locations

soil investigation points

location of suitable soils area

contour elevations

slope aspect and percent

proposed system component locations

other significant features

=2 =2-0_-9_9_9_95_42_29_29_2_-2_-2-_-2-

TheManud &ite evaluation checklist incledthesesubsurface features:
depth and thickness of strong textural contrasts
depth to seasonal saturation

depth to perched water table

parent material

soil formation factors

depth b bedrock

type of bedrock

depth to permanent water table

groundwater flow direction

groundwater gradient

A -A_A_Aa_A_Aa_a_a_2_49

In its Report to the Household and Small Flow Onsite Sewage Treatment System Study
Commissionthe Ohio Department of Healtecommends extensive site evaluation, saying:

fiSite and soil evaluations are the fundameim@sis for ensuring that systedesigns will
effectively treat sewage, prevent or minimize ponding in yards, and promote system
sustainability for 3640 years or moreA careful site evaluation should include consideration of

the landscape, slope, vegetation, drainage, erosion andnatheal features.Site evaluations
should identify specific risk factors such as the presence of fractured bedrock or other sensitive
conditions. Detailed site soil descriptions through the use of hand augers or test pits are
necessary to clearly deteine the presence of limiting conditions such as seasonal perched water
table, bedrock, fragipans or thick clay layers such as denseCuhsistent evaluation of soil
conditions through the use of a standardized form will help ensure uniform systemmperte
statewided

Ohi o HiReAird ©Onsite Sewage Tadment System Guidance Documesatys the site
evaluation should determine but not be limited to:

1 property setbacks

1 any existing tankage or soil absorption units on the site
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low lying areas

trees, roks, etc. that would block placement of the onsite system

any disturbed area

contour and elevation of the site

any existing or proposed buildings, side walls, driveways, paved areas or other hardscapes
locations of streams, wells, or other features thad teée avoided

= =4 =4 -8 98 -9

Landscape position is vital to properly locatingasite system. Figure-#4 belowillustrates
how slope shapes affect fage flow pathways andydraulic load on thabsorption fied. The
drawingsare fromthdJ . S. @rRik\Wastewater Treatment Systems Manual.

Figure 4-14: Landscape PositionFeatures and Absorption Field Siting Potential

Slope shapes described in two directions: (1) up and down
(perpendicular to the contour), and (2) across the slope (al
horizontal contour). In either direction, the three possibilitig
linear. (2) convex. or (3) concave. Arrows showosmddics. f

Best Fair Poor

linear/convex

concavdinear concavéconvex concave/concave

Best siting potentladear/linear, convex/linear, concave licaasel
parallel flows acrdise absorption field or infiltration system are
Fair siting potentialear/convex, convex/convex, concave/cony
because additional trench length may not be possible later.

Poor siting potentladear concave, convex concameave/concav
because converging flows could overload absorption field hyd
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Underlying soils with a high organic content are not suitable, nor are soils with large boulders or
massive rock edgesThe Manual advises placemerudf the septic tankn accessible aredsr
septage removabut away from depressions where water can collect

In its Report to the Household and Small Flow Onsite Sewage Treatment System Study
Commissionthe Ohio Department of Health gageven recommmations for sitingonsite
systems.They are shown below verbatim:

1. Requirement for a site and soil evaluation for new system installations or replacements
(soil evaluation waived where lot conditions dictateloffdischarge due to size, etc.)

2. Local health districts should be provided the option of using trained local health district
staff for site and soil evaluations or the use of trained professionals, with recognition of
national or state certifications of such professionals.

3. Proactive approache® system siting in subdivisions or other developments with
consideration of local planning, zoning, availability of existing or projected sanitary
sewers, and support for innovative system siting practices such as conservation
developments. Local healtdistricts should be proactively involved in review of
proposed subdivisions.

4. Local consideration of sensitive hydrogeologic or watershed conditions as related to
higher density system areas.

5. Requirements for soil based systems for new lots, with systemeingieeasonable
isolation distances from properties, and water resources.

6. Continue the use of the General NPDES permit and allow discharging systems where
existing onlot or off-lot systems have failed, and the only option is a discharging system
that meés effluent quality standards.

7. Continue prohibitions on discharge to high risk conditions such as sinkholes and dry
wells, discharge to water resources without NPDES authorization, sanitary isolation radii
of public water supplies, etc.

The Ohi interEnPFOAgtes Sewage Tatnent System Guidance Documestommends a
professional site evaluation that addresses but is not limited to these soil characteristics:
1 depth to limiting condition
1 nature of limiting condition
1 soil classification per U.S. Deparent of Agriculture nomenclature
1 estimated permeability of soil horizons that will be used for soil absorption
1 estimated linear loading rate of theil
AA | imiting condition is defined as any condi
treame n t and/ or di sper s alnteronfGuidaace Deacuerntielr i, ndi tsitnagt €
conditions include: o
seasonal high groundwater
groundwater
sand/gravel lenses
bedrock
fractured bedrock
compacted soils (impervious layer)

E
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Installation
Ohio EPA listed theseinstallation tips inA Guide for OnrSite Sewage Disposal Systems
(Division of Surface Water, 2000)

1 The onsite system must be installed in accordance with a permit to install. Ohio EPA
Astrongly recommends t hat Rebisered Sasitarel drat i on
Professional Engineer | icensed in the Stat

1 Tile fields in clayey type soils should be excavated only during dry periods, so tile field
line side walls are not smeared sfalso known as glazing).

1 No grading is generallpermitted in the area of the tile field or area reserved for future
replacement tile field.

1 Never allow any structure, parking, vehicular traffic or storage over any part of your
onsite system or within 10 feet of the tank, filter, bed or tile field.

1 Surface water and groundwater should be diverted around the onsite system to avoid
overl oading of the soil s drainage capaci:t
to shed rainwater, exposed to full sun, and planted with grass.

1 Do not plant any shale-rooted trees such as willows or soft maples near the onsite
system because their roots could invade the tile lines and clog the system.

1 Do not set up discharges of any of the following to the onsite system

heat pump cooling water
roof water
foundationdrains

cistern overflow

surface drainage

water softener discharge
garbage disposal wastes

O O0OO0OO0OO0OO0Oo

The Ohi dnterinlPOn$its Sewage Treatment System Guidance Docuyrwrntes the
following |ist of installation fAprohibitions:
9 Curtain drains should not bestalled to overcome site restrictions. If groundwater is an
issue, the installation of an ygpadient drain is acceptable.
1 Soil absorption systems should not be installed in hydric.sd8sils that no longer
maintain those anaerobic conditions may dseeptable for onsite sewage treatment
systems, if a soil scientisbofirms adequate aerobic conditions to provide treatment.
1 The soil dispersal portion of the treatment system should not be installed anlés a
certified soil scientist determinege fill soil has proper structure and features.
1 Aside from effluent filters, a pretreatment component should not be installed in the septic
tank i f it reduces the tankds storage capa
1 Installation of the soil treatment and dispersal components sheudohibited when the
ground is frozen or saturated.

Whil e t he @lde for OBRSReASewage Disposal Systerasommended an onsite

isolation distance of at lea%D feetf r oany sfructure, parking, vehicular traffic or storage

t he age . ceyedtinterim GGuidance Documemt e c o mmends t he fdAsoil é
should not be located with2zD feeto f any occupied building. o Bot
clean water connections to the onsite system, and the more recent document alsts prohib
industrial wastes. The industrial waste prohibitions include but are not limited to:
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beauty shops (chemical rinse, wash bowls)
dental offices (surgical and medical wastes)
medical offices (surgical and medical wastes)
animal care facilities (chemic#ka dips)
funeral homes (embalming fluids)

slaughter houses (animal fluids)

vehicle maintenance areas with floor drains

=4 =4 =4 -8 -9 _9_-°

TheU. S. @&rBit& Wastewater Treatment Systems Mamagkhe followingnstallationtips:

Bedding and backfilling Rest the tank on a uniform bearing surface. A level, granular base is ideal.
Underlying soils must be capable of bearing the weight of the tank and its contents.

Sealing joints All joints must be made watertight during installation, including tsedtions and
covers, inlets, outlets, manways and risers. Backfilling should not proceed until the sealants have
time to set up. After the joints have cured, a watertightness test should be conducted.

Preventing IbtationT If the tank is placed whereissaturation can occur, tank floatation is possible,
particularly when the tank i s e nflptatigndevice€onsul t

The Ohio Department of Health heed®&eporitetheU. S. E
Household and Small Flow Onsite Sewage Treatment System Study ComrttigsiGibH
recommends fit hllg reapgnieed antl demetoped bestastandards of practice for
sewage treatment system installations, especially those practices that are profecitee

conditions, soils and replacement areas, and those practices that ensure proper installation for
system sustainabi |l it MorespedficallyythesODH eeport neaoranterds t i 0 n
A t Bubmittal of design plans and minimum design plantents, and the requirement for as

built drawings or similar information to ensure records of actual system installation
specifications are maintained for future troubleshooting, system diagnostics or @epairs.

The ODH web page for homeowners providesgiical advice how taleal with onsite system
installers. It recommends obtaining quotes and bids from registered contractors, which are listed
by the local health districts. Always obtain a written contract@mdpare contractor services.
Discuss allthe installation steps and try to observe as much installation as possible. Document
the installation process with a series of photographs.

Operation
The Ohio Department of Health offers these tips on the wise operation of an onsite system in its

2001 fact sheet titlenow Your Household Sewage System
1 Learn about youonsitesystem. Obtain a sketch and keemperational record.
1 Keep your septitank cower accessible for inspectiondeanng. Install risers if needed
1 Conserve water to avoid overloading the system. Pilgmgpair leaky faucets or toilets
and install water saving devices.
T Dondét wuse septic tank &dodotthdlpvaedsan be hardmills e pr
to system operation.

1 Eliminate or reduce the use of a garbage disposal. The addedwilaétad to extra
maintenance requirements.

Page |433



1 D o nu3d yar toilet or garbage disposal liketrash can. The following should never b
disposed in an onsite system: coffee grounds, dental floss, disposable diapers, kitty litter,
sanitary napkins, tampons, cigarette buttsdooms, fat, grease, @k paper towels.

1 Never pour any of the following down the toilet or drain: chemicals nelesa paints,
varnishes, thinnerpesticidesor automotive fluids. Harsh chemicals can kill beneficial
bacteria that treat wastewater.

Ohi o EPRidedos OnSite Sewage Disposal Systeaffers much of the same operational
advice with these added tips: whatnot to dump down the drain: plastics of any form, caustic
liquids, kerosene, table scraps, rubber products, sand and grit, or toilet cleaners that are placed in
the bowl. For laundering, th&uide recommends the washing of full loads in front logd
washers. Do not wash all clothes on a single day, but spread the loads through the week to allow
the absorption field time to work. Do dishes by hand whenever possible, using soap and a trickle
of hot water. Save the dishwater for those times wiréndishes really stack up.

The U.S. EPAgoes even further in listing items that can pollute water resources or upset the
onsite systemb6s bi ol OrpiteWadtewater Beatmene Systemp Maouale s s .
adds the following as suspeatleaners, cosmetics, deodorizers, disinfectants, laundry products,
photographic products, preservatives, soaps and medications (prescriptionthe@oemter).

Maintenance
The most important maintenance task is periaditk pumping by a registered septage hauler
approved by the local health departmenthe Ohio Department of Healtand Ohio State
University Extension Servicrecommend the pumping frequescéowrbelow in Table 47.

Table 47: Recommended Pumpindg-requencies, Based on Tank Size and Number of Users

Tank Size Number of People Living in the House

(gallons) 1 2 3 4 5 6 7 8
750 9.1 4.2 2.6 1.8 1.3 1.0 0.7 0.6
1,000 12.4 5.9 3.7 2.6 2.0 1.5 1.2 1.0
1,250 15.6 7.5 4.8 3.4 2.6 2.0 1.7 1.4
1,500 18.9 9.1 5.9 4.2 3.3 2.6 2.1 1.8
1,750 22.1 10.7 6.9 5.0 3.9 3.1 2.6 2.2
2,000 25.4 12.4 8.0 5.9 4.5 3.7 3.1 2.6
2,500 31.9 15.6 10.2 7.5 5.9 4.8 4.0 4.0

Pumpindg-requency in Years

The U.S. EPA recommends that tanks should be pumped when sludge anacsaomlations
exceed 30 percent of the tank volume or are encroaching on the inlet and outlet baffle entrances.

l nspection is another i mportant mai ntenance t
least once a yearon it Guide for OnSite Sewage Disposaéystemsthe agency also
recommends that septianks should not be washed or disinfected with detergents, chemicals or
additives after pumpinglf the onsite system has a flow diverter in the distribution box, the flow

should be alternated every six to twelve months. Do not cover the distribution box with earth.

Onsite Wastewater Treatment Systems Mafw&. EPA, 2002) adviseperiodic inspections for
threeonsite performance factors:
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Sludge and scum accumulatioingf the sludge layers rise to the bottom of the efflueipipe,

solids can be drawn through the effluent port and transported into the infiltration field, increasing
the risk of clogging. Likewise, if the bottom of the thickening sludge layer moves lbaer t
effluent T-pipe, oils and other scum material can be drawn into the piping that discharges to the
infiltration field.

Structural soundness and watertightriegdter septage has been pumped from the tank, interior
tank surfaces should be inspected ¢oacks, holes and other signs of deterioration, such as
pitting and delamination. The presence of roots indicates tank cracks or open joints.

Baffles and screerisThe baffles should be observed to confirm that they are in proper positions,
secured welto the piping or tank wall, clear of debris, and not cracked or broken. If an effluent
screen is fitted to the outlet baffle, it should be removed, cleaned, inspected for irregularities and
possiblyreplaced.

TheOho Depart ment of theaseloftalproactye andpreeentidesappiioach to
managing sewage treatment systems that combines public education, local health district
involvement, local planning and management factors, and consideration of area risks to sensitive
water or ecologicalaesources dODH also recommendseliance on théisystem manufacturérs
recommendations for proper system operation a
contracts wher e r ecomm&epdreaatheHgusehdideandrBeadl &rlbwa c t u r
Onste Sewage Treatment System Study Comm;js3ioH, 2008)

Repairs, Upgrades or Replacement
Local health districts can provide sound advice on whether a repair, upgrade-soalell
replacement is necessary to achieve adequate wastewater treatmente denNedctors are
eager to do the work. For the improvement to actually happen, the systiéenowner must
find thejob to be both necessary and affordable. This can be challenging.

The Ohio Department of Health acknodgges the issue of affordability It recommend
system repair be the first option considered for correcting a failing system, and when that is not
possible, then consideration of options for s

stepwi s e appr oac h @emettahraptacemdnt opaltesatiofii Systeanrcomponents as
appropriate for site conditions to allow the system owner to gradually upgrade the existing
failing system and mini mi ze ReportetdtheaHoesehslds st e m
and Small Flow @site Sewage Treatment System Study Commi§3i2id, 2008)

Cost
According to Appendix lof Report to the Household Sewage and Small Flow Onsite Sewage
Treatment System Study CommisgiOhio Department of Health, 2008he cost of an onsite
system inSouthwest Ohio ranggrom $6,700 to $30,000 per unit 2007, based orhetype of
system chosenHigher prices compel onsibteiyersto choose a system more by price than by the
systembs expected performance at its intended

Cost is a key considerah for the replacement of failing onsite systems. The Ohio Department

of Heal th recognizes that repl acement ncan p
property owner s, and can i mpact the affordahb
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ODH st ates: ACurrent research indicates that
level have no discretionary funds for household repairs such as replacement of a failing sewage
system. Using socioeconomic data from the 2000 Ce¥did calculates thahe percenageof
nortmunicipal householdsarningless than 200 percent of the pdydevel ranges from 14.62

percent in Warren County to 18.37 percent in Clermont CoudBH tabulated the statistics for

all 88 counties of Ohio iM\ppendix 3to the Survey of Household Sewage Treatment Systems
Operation and Failure Rates in Ohi¢ODH, June 2008) Table-8 below extracts much of
ODH6s demographic data for Butler, Clermont,

Table 4-8: Households and Poplations Outside of Municipal B oundariesEarning
Below 200% of the Poverty level in Butler, Clermont, Hamilton and Warren counties

County | Number off Populatiof Population Courgl®v| Population PcelBw | Avg. Medianl Avg. Medial
Household 200% Povertevel 200% Povertgvel Household | Household
Value Income
Butler 47,144 163,204 27,803 17.04 % $88,159 $52,649
Clermont] 31,873 105,388 19,361 18.37% $74,438 $51,630
Hamilton| 47,681 145,728 22,673 15.56 % $93,175 $58,521
Warren 28,185 106,358 15,551 14.62% $75,863 $55,352
Totals 154,883 | 520,678 85,388 16.40% $82,909 $54,538

& hasic average of the four figures above
NOTEResearch indicates that households earning belowptrec?§0&vel ladiscretionary furtdseplaca failing sewage system.

Requlation
The Ohio Department of Healtlecommends new onsite system regulations, but recognizes it

will take time for them to prove effective. In its fact sheet titBmlvage Treatment Systems:

Ohi o6s Decentralized tWaestGDHatsaysl,nfirMesw riuawue
immediately address the existing systems in Ohio. Over a period of time, failing systems will be
identified through property transfers, nuisa complaints or operational inspections in those

| ocal health districts that conduct such prog

ODH, Ohio EPA and local health districtd glay roles in the regulationf onsite systems in
Butler, Clermont, Hamilton and Wamecounties. Their interwoven responsibilities will be
further explained in a later section of this chapter.

Enforcement
The U.S. EPA advisesthitan onsite wastewater compliance &
be based on reasonable and scientifioddifensible regulations, promote fairness, and provide a
credible deterrent to those who mig0nsite be i n

Wastewater Treatment Systems Mantla,agency says a corrective action program should:
1 Establish a procegsr reporting and responding to problems (e.g., complaints, inspections)
1 Define conditions that constitute a violation of program requirements
1 Establish inspection procedures for reported problems and corrective action schedule
1 Develop a clear system forssuing violation notices, compliance schedules,
contingencies, fines or other actions to address uncorrected violations
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TheOnsite Manuabkays enforcement procedures can include:

Response to complaints

Performance inspections

Review of requiredlocumentation and reporting
Issuance of violation notices

Consent orders and court orders

Formal and informal hearings

Civil and criminal actions or injunctions
Condemnation of systems or property
Correcting system failures

Restriction of real estate traawtions (e.g., placement of liens)
Issuance of fines and penalties

= =4 4 4 4 45 -4 2 - 43 2

fiSome of these approaches can become expensive or generate negative publicity and provide
little i n terms of positive outcomes i f publ
filnvolvement of stakeholders in the development of the overall management program helps
ensure that enforcement provisions are appropriate for the management area and effectively
protect human health and water resourceStakeholder involvement generally sses
restoration of performance compliance rather than more formal punitive approachesA f oc u s
on performance requiremeritsp | aces greater responsibilities
service providers (site evaluator, designer, contractorpgmee r at or ) , and system

Overall, a successful onsite system management program will avoid these 12 pitfalls pointed out
by the U.S. EPA in 1986:

1. Failure to adequately consider s#gecific environmental conditions (site evaluations)
2. Codes that tvart system selection or adaptation to difficult local site conditions and that
do notallow the use of effective innovative or alternative technologies

Ineffective or nonexistent public education and training programs

Failure to include water conservatiand reuse

Ineffective controls on operation and maintenance of systems

Lack of control over residuals management

Lack of program monitorig, evaluation, includingystem inspection and monitoring
Failure to consider thgpecialcharacteristics and requmentsof commercial, industrial
andlarge residential systems

9. Weak compliance and enforcement programs

10.Lack of adequate funding

11.Lack of adequate legal authority

12.Lack of adequately trained and experienced personnel

© N AW
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Because septic tarlkach field systemsapsorption fieldsyvere the most common type ofte
treatment systems used in much of the region when suburban development was at its peak, OKI
compiled a series of maps on the suitability of different soils for this type of systems in 1987.
For Butler Clermont, Hamilton and Warren counties, the maps identify three groupings of soils:

1 Generallysuitablefor septic tankeach field systems provided the systems are properly
installed ad maintained

1 Generallyrequire modificationsto septic tankeach field systems, such as an operational
second leach field or an oversized leach fidibdificationsare usually required because
o slowsoil permeabity absorbdess than 0.6 inch per houa the upper 4 inches of soil
0 a asonally lgh water tableomes within 3 feet of the surface.

1 Generally unsuitable for septic tankeach field systems but may be suited for an
alternative type of onmte wastewater treatment systenfCurrent alternatives include
pretreatment to soil absorptidrenches sand mounds with pressure distributiqreat
bio-filters with soil absorptionor septic aink andoretreatment to low pressure pipe
T h e smsuithbgitpis usually due to
o shallow bedrock withid feet of the surface
0 steep slopes of usuallg percent or more
0 extremely poor drainage resulting from a combination of seasonally high water table

and slow permeability in a lolying area
o the potential for groundwater contamination because permeability exceeds 6 inches
per hour in the upper 4 inchef soil

Please note that these groupings amspecific to conventional septic tankeachfield systems,

s do nd indicate where alternative orsite systems could be used; the groupings are also not
intended to replace sitespecific investigationsOKI consulted with the Soil Conservation
Service (now called the Natural Resources Conservation Service) and health department in each
county to develop the threeay classification system.

OKI based its soikuitability ratings oncounty soil surveys comgled in different yearsby
different crews using courigpecific characterizations. As a result, the four soil swretared
much in common on limiting factors, bshowed slighwvariations in how thoskmiting factors
were characterized by the soil gey scientists. Here are the limiting factors, county by county:

Butler County
flooding

filtration

limited depth to limestone
permeability or percolation

ponding

slope

slippage

rocks at shallow depth

wetness or high water table

possibility of groundwatecontamination

= =4 =88 _49_9_98_4._-4°._-2
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Clermont County

subject to flooding

moderately slow, slow or very slow permeability

moderate depth to bedrock, oabw depth to rock, or very stony surface layer

slope

seasonal high water table

possible pollution hazard to streams, Bkgprings or shallow wells where permeability
is rapid in the substratum

Hamilton County

floods

poor filter (coincides with other counties
percolates slowly

ponding

depth to rock

slope

slippage

wetness

Warren County

somewhat poorly, poorly, or very poorly drained

subject to flooding

limited depth to limestone

moderately permeable; or moderately slow, slow or very slow permeability
subject to ponding

X feet to rock, or limited depth to bedrock

slope

possibility of undeground water contamination

E R N ]

=4 =4 -8 -8 _-4_-5_°5_2

= =4 =4 -8 _8_9_95_-2°

The Ohi o Department of Health identified tho
onsite systems because of extremely poor drainage. These soils have both seasonally high water
table and slow permeability. Althougtater could be pumped away from the absorption field,

the soils are not recommended because the pump could suffer mechanical failure.

Although the potential for flooding is a factor in determining soil suitability for onsite systems,
this characteristichas not been used to classify soils in the soil surveys because flooding
frequencies cannot be generalized for soil types. The use of dams and reservoirs for flood
control makes this characteristic even more unpredictable.

The generallyunsuitable class includes soil survey categories of alluvial land (Clermont
County), riverwash (Butler and Clermont counties), gravel pits (Butler, Hamilton and Warren
counties), muck (Warren County) and replacement topfills (Butler and Hamilton counties). The
generallyrequires modificationclass includes cut and fill land (Clermont and Warramges).
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OKlI 6s maps on the suitability of soils for
suitablesoils cover the least amount of land area in each of the four costugisd Rounded
figures for all three classes of sailitability areshownin Table 49 on the next page
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Table 4-9: Percent of Land Area in Three Classes of
General Soil Suitability for Onsite System Absorption Fields

County Suitable Requires Modification Unsuitable
Butler 10% 50% 39%

Clermont 5% 54% 40%

Hamilton 18% 46% 36%
Warren 6% 60% 32%

Figures 415 through 418 are maps of soil suitability foseptic tankdeach field system#n
Butler, Clermont, Hamilton and Warren counties. OKI reassessed, updated and converted the

paper maps of 1987 into geographic information system (GIS) layers for this water quality
management plan updatelhe work was done in collaboration withe Ohio Department of

Natural Resources, Division of Soil and Water Resources.

Figure 4-15: Suitability of Soils for Septic Tank-Leach Field Systens in Butler County
Please note that these soil groupings are not intended to replacesgéeific investigatios.

Suitability of Soils for Septic Tank-Leach Field Systems in Butler County
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Figure 4-16: Suitability of Soils for Septic Tank-Leach Field Systens in Clermont County
Please note that these soil groupings are not intended to replacespéeific investigations.

Suitability of Soils for Septic Tank-Leach Field Systems in
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Figure 4-17: Suitability of Soils for Septic Tank-Leach Field Systens in Hamilton County
Please note that these soil groupings are not intended to replacespéeific investigations.

Suitability of Soils for Septic Tank-Leach Field Systems in Hamilton County
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Figure 4-18: Suitability of Soils for Septic Tank-Leach Field Systens in Warren County
Please note that these soil groupma@re not intended to replace sigpecific investigations.

Suitability of Soils for Septic Tank-Leach Field Systems in
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Besidesunsuitablesoils, other general siting restrictions include flood hazards, wetlands and the
proximity of drinking water wells Floodways and 10Qear floodplains are generally unsuitable
becausdloods hampeonsi t e system operation. This fact
suitability maps. Wetlands are suitable for onsite systems becaukey typically overlie

hydric, saturated, seasonally high water table or slow permeability Sdiks solation distance

between an onsite system and a public water system iselsially regulated. It also is a good
precaution for private wells, whidknd to be most common in areas with onsite systems.

Onsite System Regulation

State and local governments jointly regulate onsite wastewater treatment systems iffi@hio.

Ohi o Department of He al t h regulatdry dOtles docaEle#dth s har e
departmerg geographically divide the local regulatory duties, typically by caudiy health

districts Such is the case in Butler, Clermont, Hamilton and Warren counties.

Asi de from t he U. S.dispgadalAhé ansiteralel ot federalgoversnep isa g e
mostly guidance.Since1992, Ohio EPA has been delegated federal authority to issue National
Pollutant Discharge Elimination System (NPDES) general permits for onsite sysBynsate

law, the Ohio Department of Health arlde Sewage Treatment Systems Technical Advisory
Committee are also charged witthe authority to review and approve household sewage
treatment systems(NPDES web page, Ohio Department of Health, Nov. 1, 201&¢neral
NPDES Permit OHKO00001 allowdocal boards of health that have memorandura of
understandingMOUSs) with the Ohio EPAto determine eligibility or coverage under the permit.
General NPDES Permit OHL0O00OO@iakes the Ohio EPA responsible for determining eligibility
or coveragen places wherdocal boards of health do not have MOU®Shis is pursuant to
Amended Substitute House Bill No. 11@eneral Permiti Household Sewage Treatment
SystemsOhio EPA web page, Nov. 1, 2010)

In Ohio, state regulations have recently changed and are scheéouedso again. Substitute
Senate Bill 110 became effective on Sapber 17, 2010. Sonw its provisionstook effect on

that date, while other provisiongll be implemented through administrative rutesbeadopted

by Ohi obds Publ i oonéfthanlJantary C @ALAllexisting sewage treatment
system approvaland special device approvals authorized by the Director of Health remain
approved until new rules are adahteThe General Household NPDIP&rmit for replacement
discharging systas still applies. fproved systems and required steps for system approval have
not changed. Ohio Department of Health is working with local health districts, the regulated
community and stakeholders to establish a rules advisory committee to asstwelibhpment

of rules, as authorized under Ohio Revised Code Chapter 3zd4®&.and Rule Informatigrweb
page, Ohio Department of Health, Nov. 1, 2010)

Onsite systenprovisions of the Ohio Resed Code (ORC) are implementdgdoughrules of
the Ohio Administrative Code (OAC)The OAC regulations apply only to onsiteastewater
treatmentsystems under the jurisdiction of local health departmerdsto systems that are
classified as senpublic because they serve businessdllowing partcipation in Ohio
Department of Health publimeetingsfor onsite system policiesh¢ Toledo Metropolitan
Area Council of Governments (TMACOG)staff summarizedstate and localpolicies aml
associatedregulabry criteria in Chapter 5 ofthe TMACOG Areawide Water Quality
Management PlafJune 2010). Thse summaries are the mef Table 410 on the next page

Page |45



Table 4-10: Onsite System Policies and Criteria in Ohio

Onsite System Policy

State Regulatory Criteria

minimumlot size for newonsitesystems

In addition to isolation distances, the lot is requir
to have room for a complete replacement syster

septic tankdesign criteria

The health district reviews a site and soil evalua
to determine the feasibility, conditions, and
limitations of a proposed onsite sewage systém.
health districinstallation permiis required before
a new or replacement system is installed.

OAC specifies tank size, layout and plumbing
details. It also sets criteria for soil absorption,
percolation, leahing tile fields, curtain drains,
leaching pits, and subsurface sand filters.

OAC requires 4oot vertical separation between

the bottom of a soil absorption system and bedr
Leaching systems using absorption and percolati
shall not be installed vetmesoil permeability, texture
or structureis unsuitable for internal drainage.

off-lot sewage discharge

Onsite systems that dischartgeatedeffluent off

lot to surface waters are permitted primarily as
replacements where soil absorption systemsiaire
feasible. The discharges must comply with NPO
regulations and water quality standards.

home aerators

As treatment devicethat dischargeffluent off lot
to surface waters, home aerators may be used ¢
as replacement systems that meet NPDES.rifes
home aerator by itself is unlikely to meet NPDESY
effluent quality standards.

operation and maintenance

An operation permit requires the owner to have
service contract if the onsite system is subject tg
NPDES permit. Principal responsibility for

operation and maintenance lies with the owner.

inspections

The health department must inspect and approv
the onsite system before its distribution tiles are
covered or the system receives sewage.

abandonment

All septic tankcontentamust be removed by

registered septage haulers. Tops of tanks must
removed, at least one side collapsed, and filled {
ground surface with suitable material. The owné
must naify the health district of abamlonment.

variances

The local board ofiealh may grant variances in
cases whergzgulations cause a hardshgpovided
the variances do not defeat the spirit and generg
intent of the regulationsvVariances may also be
granted for experimental systems, provided the
health department approves thregsed design.

septage disposal

Onhio has no state regulations on septage dispos
County health departments may issue regulation
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TMACOQ® #Areawide Water Quality Management Plafso summarizedhe onsite system
regulatory responsibilitiesharedamong the Ohio Department of Health, Ohio EPA and local
health departmentsljstricts or boards. Table¥lbelowi s based on TMACOGOS

Table 4-11: Onsite System Types and Regulatory Responsibilities in Ohio

System Type Defining Criteria Treatment Effluent Discharge Regulatory
Capacity Agencies
household sewagq Serves 1, 2 or 3 family | No criterion: None: soil absorbs and | Ohio De. of

treatment system

residential dwelling

determined by
soil capacity to
absorb and treal
effluent

treats effluent

Health and local
board of health

discharging
household sewagg
treatment system

Serves 1, 2103 family
dwelling. Permitted
only where onsite soil
absorption is not an
option and systems are
on lots created before
1/1/07.

No criterion, but
limitedto 1, 2

or 3 family
residential
dwelling units.

Effluent is discharged
off site. New or

replacement systems ar
subject to NPDES rules|

Discharges that existed
before 2007 are not
covered by the OEPA
General Permiat this
time. Discharging
systems may be require]
to upgrade on property
transfer, inspection,
complaint responser
compliance with Storm
Water Phase || NPDES
illicit discharge detectior]
and elimindion rules.

The local health
district signs a
Memorandim of
Understanding
with Ohio EPA
The district may
assist homawners
with access to
coverage under
the General
NPDES Permit for,
Household Sewag
Treatment Systems

small flow onsite
sewage treatmen

Onsite sewage system
not qualifying asa

Less than 1,000
gallons per day

None: soil absorbs and
treats the effluent

The local board of
health may tag&

system household system onauthority for
(SFOSTS) because it serves SFOSTSs.
multiple dwellings or a
business
semipublic Sewage treatment Less than Treated effluent is Ohio EPA.
disposal system | system not servedyta | 25,000 gallons | usually discharged off | The local board of
(package plant) | public sewage system.| per day site toa stream or storm| health may

It is necessary where soi
wondt accon
onsite system. Most are
extended aeration
treatment plants.

sewer. Effluent quality
is subject to NPDES
requirements.

contract with Ohio
EPA to assume
oversight of semi
public systems

larger package
plants

Same as senpiublic
package plants, but
larger

25,000 or more
gallons per day

Treated effluent is
usually discharged off
site to a stream or storn
sewer. Effluent quality
is subject to NPDES

requirements.

Ohio EPA
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As shownin Table 411 on the preceding pag#®cal health authorities have several options to
regulate onsite systems. Local boards of health also may regulatesilgeation of whether a

public sewer is available and accessible. Such a designation can require a building owner to tap
into a neavy public sewer, rather than continue to use onsite treatment. The Ohio Revised Code
states that sewers under the authority of county commissioners are accessible if the sewer line is
within 200 feet of a building foundation. Local boards of health nsagbéish more stringent
accessibility distance rules.

To describehow local health departments regulate onsite systems in Southwest @Kilio,
interviewedsupervisory staff at the four health districts serving Butler, Clermont, Hamilton and
Warren counties Findings are summarized below.

Local Requlatory Oversight

All four county health districts regulate household sewage treatment sSy&#3nsSs)with

moderately different approachespnorities, procedures and standards. Thit be expected.

When the Ohio Department of Health suresylocal boards of health in 200& found that
Butl er County Health Department relies on Ohi
Clermont County General Health Districtctallamilton County Public Healttelyon t he st at e
2007 HSTS regulations. Warren County Combined Health District relies on a combination of
state regulations for its base code.

Butler County Health Department requiresa homeowner with a lot under 5 acres to proade
HSTS site plan witlobservationdy a professional soil scientisOnce the site plan is approved
and theonsitesystem is installed, the health departmespects it. Thelepartment also inspects
systems 12 months after installation or pesreiited work. Discharging $T'Ss or alternative
systems get annual inspections, for which there is a fee.

Clermont County General Health District has performed basic system assessments for
existing HSTS since the mid980s Routine assessments are conducted every 19 months for
sydems with electrical components (such as pumps and floats) and every 38 months for gravity
flow systems. While the health district still finds the occasional aerobic treatment unit, the
majority of the systems are gravity and soil absorption systemssygtkms installed after 1977
were issued an operation permit when neis part of the basic system assessment prqgtem

health district provides an HSTS ownemeaw operation permit and a repam any system
deficiencies When onsite ystems for newconstruction are designed by outside desigribes

health district reviews the designs to ensure that they meet state and local regulations.

Hamilton County Public Health (Hamilton County General Health Distridtps an operation
permit program for HSTSand sempublic sewage treatment systems or commercial systems
that treat up to 25,000 gallons per d#&erobic systems are a more serigugblem in Hamilton
County than soil absorption system3he aerobic systemsere often poorly designedhere
they distarged of§ite directly to ditchesor common collector lines Based on visual
inspections, about 18% ttie aerobic systemare found to be failingIf effluent samplesvere
taken, the failure ratevould increaseven when the systems are mamgd. On a yearly basis
Hamilton County Public Healttnspecs semipublic systemsAnnual inspections also occur for
roughly 10,000 mechanicaHSTSs, such asaerobic and mound systems. Every 5 years
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Hamilton County Public Health inspeaten-mechanichsystems which flow by gravifysuch as
leach lines or sand filter systems. The district does additional inspections when adasne
rooms or when a real estate agent requests the oversight for a property.trénsfall, the
district conducts about3,000 inspection®f individual systems gear ofthe 19000 HSTS
located in their jurisdiction, which does not include Cincinnati, Norwood, Indian Hill,
Sharonville or Springdale.

Warren County Combined Health District evaluated subdivisions and gapproved them for

soil absorption systemas appropriatebefore 2007. Since themewer rules require that both a
registered soil scientist anithe realth district review soils prior to lot approval. Before
constructionand installation of a soil absorption HSTS, the district makes site visits to review
approval status and determine where on a lot to locate the system based on the soil survey. The
district also reviews designs for HS§SA construdbn permit is then sued. Health distt

staff visit the site againo inspect installation of the system and to require construction
corrections as neededbince 1986the district has done followp inspections starting one year

after installation, for the purpose of issg and maintaining operating permitsitially these
operating permit inspections were conducted every year; now they are conducted every three
years. Unlike some other health districts, the Warren County Combined Health Dikiastnot
providerealestate transfer inspections.

Onsite System Failure

Butler County Health Department considers an HSTS to be failing when:
1 visual inspection shows sewage on the ground
1 sewage badkinto the homeor
1 a nuisance complaint pinpoints a malfunctionsygtem.

Some onsite failures in Butler County are uncovered by optional redé essirveyswhich can
be requested byhe lendes. The health department encourages those e nuisance
complaints to puthemin writing but will acceptverbal complairts from anonymous sourse
The sandardcomplaintprocedure igo visit the site wthin two business days. A judgment call
is made hout whether return visitis necessary.For examplea snow meltmay change the
systembs per f or manplairtrespdnsdeer t he initial

Clermont County General Health District typically identifies &iling HSTS through nuisance
complaints or site visits System failures are found in abdi8% of the routine inspections
Where failure indicates the need f@pairs or replacement, the health district will give the
homeowner options and then design the chosen optionedace homeowneexpenss.
Homeowners whaannot afford a full replacement must have a Sewage Nuisance Abatement
and Remediation Plan (SNARP) he health district develops thanwith stefs to mitigate the
impact ofhomeowneexpenditure®y spreading costs over a longer time peri&thasingllows
homeownes to save fundior the next step if the failure reoccurs.

Clermont CountyGeneral Halth District investigates any nuisance complaints received in
writing from members of the publiclt also will acceptuisance complaints on the telephone if
they are from locabfficials such as police, firand township officials. The site visits and
invesigations usually occur withitwo to four days of thecomplaintsubmittal If the remedy to
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fix the system is simple, the health district requests it during the site visit. If the remedy is more
complex, then a SNARP mube developed.

Hamilton County Public Health identifies mostdiling HSTS throughits operation permit and
nuisance complaints or inspection prograrsa typical year18% of the systems inspected for
operation permits fail to meet the operational criteria used to determine system compliance.
Additionally, the health district will get 300 t@l00 onsite system nuisance complaints a year

from citizens. About 75 percendf the complaints including anonymous complaintsyrn out to

be valid Complaints can also be filedoreth di stri ct 6s website. Al
anonymous ones, trigger an inspection witfive business days.f the inspectionconducted

under the operation permit or nuisance complaint progreweals a problem, the health district
issues a notice of violatiahe next business dayJsually 30to 45days araggiven to correct the
problem. If the problem is not resobd withinthat timeframeor no progress has been made,
then the homeowner i s sent a warning |l etter
after the preecutorial warning letter, the absermfeprogresswill trigger a summons fothe
homeowner Less thamnepercentof the cases resulting fromuisance omplaints oroperation

permit inspectios end up going to court.

Warren County Combined Health District identifies mostHSTS failures throughnuisance
complaints or site inspection®ca@sionally it discoverdailuresby chance.The health district
investigates alhuisance complaints received, including anonymous complaints. Most come into
a central complaint telephone number and are subsequently tra&deal.inspection occurs
within three daysof the compaint. If a problemis confirmed, the health district prepares a
repair evaluatiorand sendshat tothe propertyownerby both certified and nooertified mail.

The mailings includea notice of violationgiving the owner30 days to correct the problem.
Thirty days after notification,hie health department makes a return vidit the problemis
unsolvedor progress is insufficienthe health districti s sueslagy X0 coluthet 6 | et
problem persistsfter anotherlO days and another sitesiti the health @trict can ask the county
prosecutor to pursue the cagerosecution is rare, having happened perhaps twice in 10 years or
less tharonepercent of the time.

Onsite System Challenges from a Water Quality Perspective

Butler County Health Department finds achallengein the number of geviously approved
onsite systemen soilsthat areunsuitable fombsorption fields. Too many systems lack required
modifications or aré@nadequately designed for the sdileey occupy The health department
finds thestatd s cer t i f i cat i egisteradsantariarsrtae baaisetulsbecduserthe r
requirementsvere upgraded tencourage soil training

Clermont County General Health District considers stormwater runoff to be the biggest
problem with onsite systems because it transgmlisitants from failing systems todrainage
ditch or waterway The health district has discerned a lakhomeowner understanding about
how anHSTS functims what types of maintenance are neededl who (thehomeowney is
responsible for ensuring that maintenance tasks are accomplishetjor effort is needed to
educate homeowners and the general public about the water quality impacts ef HSTS
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Hamilton County Public Health also sees public education @se ofthe biggest challenge

The health district want sndersandilatofalinggHSEsaredaah e d o't
significant environmental and public health problem and that maamee is a homeowner
responsibility. District staff perceivean overwhelming lack of public awareness étilg sense

of urgency, creating a great need for public educati&nding is critically needed for the
homeowners who want to do the right thimgt lack the financial resources for onsite system

repairs or replacemen

Warren County Combined Health District saysthe biggest water quality challenge fisot

knowi ng whada 6sLocaal t healitthatWarréenf Gounty hds®re tha

14,000 onsite systemmubject tograndfatheing exemptionsunder existing Ohio law, so the

health d s t r i mdpectctreem Grnlessomplains are made The impact of these systems on
Warren Countyos groundwater aimkmbwn.s uLikd there wat
colleagues in neighboring counties, Warren County health officials sdask af homeowner
awareness of their responsityiito maintain and operate onsite system. The health districasees

great need for public education.

Local Resources for Enforcin@nsite System Requirements

Butler County Health Department hasthreesarntarians to enforce its requirements for HSTSs.
Permit revenuebelpsupport the program.

The Ohio Revised Cod®RC)requires a notice of violatiotmatallows at least 20 days to pass
before further action.Butler County health officialgenerallyissue two notices of violation
before they askthe Butler CountyBoard of Healthto issue an order. the Board of ealth
Order does not generate compliantkee board may seek helpfrom the Butler County
Prosecutor's Office. 1201Q the Butler CountyBoard of Health voted to ask tHerosecutos
Office for enforcement assistance in two casesarfcompliant discharging aerobic system

Clermont County General Health District relies on astaff ofthreetechniciango conductmost

of theroutine basic system assessments. A stafifvefsanitarians and an administrator do the
remaining HSTS work, such as evaluating system designs, responding to complaints and
designing compliance plan®©ne staff member handlp®st of the complaints. Application and
permit fees cover most of the cosfsthe inspectionsemedial design and abatement planning.

To construct a new HSTS, the application fee is $400 and the germdtall fee is$325. The
application fee for &ewage Nuisance AbatementddRemediation Plan (SNARP) $10Q An
indepement consultant would normally charge $1,200 to $1,400 for the same services that
Clermont County General Health District performs as part of the SNARP prodegermit to

do SNARP repairs costs $105 for each phase.

In Clermont County, decond visita afailing onsitesystem triggers a notice of violation from

the sanitarian. If a third visit confirms a continuing violation, @lermont CountyBoard of

Health declares the system a public health nuisance. If a violation exists after four visits, the
Boardof Health can refethe case to th€ElermontCounty Prosecutor s offic

Hamilton County Public Health employs D staff members in itavater quality division
Technicians are used to perform initial inspections of HSTS for operation permits. Registered
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sanitarians employed within the division inspect nuisance complaints, enforesomgiaint
cases, review or design new/replacement systems and perform otksrrdguired under Ohio

Law. Additional stormwater personnel are used to complete work required by stormwater
regulations of the Clean Water Act. One division director and a supervisor oversee the daily
operations of the division. An annual operatiorddpet of about $Imillion is generated by
permit fees collected for onsite systemspections private water systeminspections anda
contractwith the Hamilton County Stormwater District.

Warren County Combined Health District partly funds its HSTS$rogram with general tax
revenues and local ég which are collected for onsitsoil surveyg, systeminstallatiors and
operating permits.

Interactions with Septage Haulers, Wastewdieatment Providers and Government Agencies

Butler County Health Department interacts with septage haulers at least once aayehgives
HSTS information tovastewater treatment providers on requé3heon-one nteractiors with
employees of the Butler Soil & Water Conservation District and the Butler County Storen Wat
District occurin the context of reviewingermitapplications.

In collaboration with the Butler County Storm Water District, the Butler County Health
Department is assembling geographic information system (GISjHaépinpointonsite systems
throughout the county. The three primary data soui@ethis laborintensive GIS initiative are

1.t he heal t hlistadfe,f08 aetobmesysterdss

2.t he heal t hlistelaf gihertypesoé angité systems

3.the Butler County Aadled ofi dsptdiac @ fomr ptaax eb i

Clermont County General Health District registers and inspects septage haulers annually; they

must carry a bondThe healthdistrict has regular and extensive consultathith the Clermont

County Sewer Departmée about where centralized sewagervice is needed and where new
treatment facilities should be located to deal with concentrations of failing $1STS
Communicationwith the Clermont Soil & Water Conservation Distristusually generated by

onsite systendrainage complaints The health district is very involved in Phase Il stormwater
managemenplanningand provi des information about HST S
Stormwater Department.

Hamilton County Public Health registers and inspects septage eeulnnually. The health
district has been working with the Metropolitan Sewer DistifcGreater Cincinnatio identify
Ahot spot o areas Wwheg is espedatiyt needédi ZAedddtsesenvest r s e
prioritizes the top 20 areas where sewen®e neededbased on social, emenmental and
economic factors. @rall, 122 areas have been identified where sewers or improvements are
needed. The health distrialsointeracts withthe Hamilton County &l & Water Conservation
District (SWCD), partularly on drainagecomplaintsaboutseptictank discharges TheSWCD
hasprovided training tdhealth district personneln soil issues. The health distrids become
integral to HamiltonG@ unt y 6 s P h a smeanagemenglanming amd doeseconttagork
for theHamilton County rm WaterDistrict. The contract work includes:

1 mapping B00stormwateoutfalls over the past 5 yeassith more mapping in progress

1 sampling 15000f the mapped outfallslong walkable streams
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pursung enforcemenactionsagainst illicit discharges

inspectingstormwater discharges from governmented facilities

preparing storiwater management plans for the governniecitities

locatingand mappingegpt i ¢ systemsd di scharge points

= =4 =4 -4

Warren County Combined Health District registers and inspects septage haulers annually;
they must carry a bondThe district does ongoing strategic planning and communication with
the Warren @unty Water and 8wer Department and th&/arren County Regional Planning
Commission about ptdem areas where centralized sewer service is needed and where new
treatment facilities should be located to deal with concentrations of failsge systems
Consultations are conducted with the Warren County Soil & Water Conservation District
(SWCD) about onsite drainage, pond and ponding issuedhe health districiencourages
property owners to use theSWCD as a resource for drainage issud¥arren County health
officials alsocommunicate periodicallwith the Warren County Storm Water Distrias issues

of mutual concern arise.

The Ohio Department of Health hasmmarizedthe regulatory oversightracticesof county
health districts throughout the staf€able 412 below showsselected findingsrom Appendix4

to the Survey of Household Sewadreatment Systems Operation and Failure Rates in Ohio
(Ohio Department of Healt2008

Table 4-12: Survey Results of Interim Regulations Adopted by the
Health Districts of Butler, Clermont, Hamilton and Warren Counties

County | Base| Installer| Installer System Separation Sall Sall Site Plan,
Code| Bonding| Testing Sizing Distances Evaluation| Depth Layout Plan,
(in feet) Credit | AsBuilt Drawing
Butler | 1977 yes yes Tyler Table 1 geasonal soil yes installer,
2 lighly impermeal]  scientist designer
406 bedr
Clermon| 2007 yes no Modified 206 VSEC soil yes installer
Tyler Table 46 t o b| evaluator
Hamiltor] 2007| yes no county soils 26 VSEC soil yes installer,
loadingratey 36 t o r € evaluator designer
and bedrock | & designel
Warren | mix yes no county soils 00 s eag healthdist] yes installers
loading rate 46 bedy| &sail
& Tyler Tabl scientist

Tyler Tableatabulatederies of hydraulic wastewater loading ratgship Eall Tyl&001p a r t  inferimCbwa@gdpesal Rules
VSDvertical separation distance

Clustered Sewage Service

A simplified approach to wastewater quality management plantyipigally present two
options for sewagservice:
(1) tap into a public sewenetwork thatcollects sewagé&om urbanized or urbanizing areas
and delivers it via a system of sewer pipes to a centralized wastewater treatment facility
(2) purchase andnstall an onde wastewater treatment system the sewagegenerator,
which is typically a haisehold oismall businese a sparsely developed area beyond the
reach of a centralized sewage service utility
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An increasingly viable third option for sewage service, especially in lower density developments,

is the creation of a clustereskwage systemThe U.S. EPA definesawlst er ed system
wastewater collection and treatment system under some form of common ownership that collects
wastewatefrom two or more dwellings or buildings and conveys it to a treatment and dispersal
system located on a suitable site near the Ildweh g s or \IbluritarydNatiogak . 0 (
Guidelines for Management of Onsite and Clustered [Decentralized] Wastewater Treatment
SystemsU.S. EPA, 2003)Also known assmall communitysewage systems|usteredsystems

have gained more attention through the efforts of the National Small Flows Clearinghouse and
National Environmental Services Center, which fareded bythe U.S. EPA. As describedn
Alternatives for Sewering Unsewered Arddenderson and Bodwell Consaly Engineers LLP,

1998 gmall community systems fit into three main categories:

Alternative Collection Systems

This category typically includes small diameter pressure and gravity sewers. In contrast to the
heavy pipes of conventional gravity flosewers, this technology uses lightweight polyvinyl
chloride (PVC) pipes buried at shallow depths. The approach offers significant cost and
construction advantagesaneas with:

1 sparse population arldng sewer lengths between houses
1 hilly terrain
1 subsuface challenges, such high groundwaterseasonal water table siallow bedrock

Pressure sewers can be used with or without septic tanks, depending on the community. Gravity
flow sewers are an option where the topography allows, but must be usesepiith tanks.
Gravity and pumped effluent systems have been combined in hybrid collection systems that may
eliminate lift stations.

Natural Treatment and Disposal Systems

Natural systems depend primarily on soil, plants and sunlight to treat wastelmateost cases,

such systems cost less to build and operate than mechanical treatment alternatives, which use
more energy. Examples of natural systems are

constructed wetlands

lagoon systems

subsurface disposal systems

intermittent sand filters

recirculating fine gravel filters, whicarecost competitive undeir00,000 gallonper day
land application by irrigation, whictioesnot need stream discharge permits

E

Mechanical Treatment Systems

These combine biological and physical processes intoottezall sewage treatment train.
Examples include ext en tiekihg fdtersrandtvariatios, sSequencinga ge p
batch reactorsand oxidation trenches. Mechanical treatment systems can provide high quality
effluent and require less ldrthan natural treatment systems.

According toAlternatives for Sewering Unsewered Aredgsteredsystems can make sense not
only for i sol ated communities, Abut al so com
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availability of a regional systemwhic may be at or near clThebasti t vy,
type of treatment system for a small community depends on many variables, including:

nature, source and quantity of sewage

collection, treatment and disposal options

capital, operational and maintenance costs vgmsjscted revenues amdidgets

more subjective factors, such as constructability, expandability, regulation and timing
appropriate management model, which is addressed in Tdlde 4

E

Table 413 on the nexpageaddressedecentralized wastewater management modetziginates
from Handbook for Managing Onsite and Clustered (Decentralized) Wastewater Treatment Systems
(U.S. ER, 2005)
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Table 4-13: Decentralized Wastewater Management Models

Typicalapplications

| Program description

| Benefits

| Limitations

Homeowner Awareness Model

Areas of low environmental
sensitivity where sites are suif
for conventional onsite systen

1 Systems sited and built bag
on prescribed criteria

1 Maintenance reminders

1 Inventory of all systems

9 Codecompliant system

1 Ease of implementation

1 Inventory of systems that is
useful for tracking and area
planning

1 No compliance identification
mechanism

1 Sites must meet siting
requirements

9 Cost to maintain database

Maintenand@ontract Model

1 Areas of low to moderate
environmental sensitivity wi
sites are marginally suitablg
conventional onsite system|
due to small lots, shallow s
or lowpermeability soils

1 Small cluster systems

1 Systems properly sited and
constructed

1 More complex treatment opt
(mechanicdipmeclusters)

1 Service contracts must be
maintained

1 Inventory of all systems

1 Contract tracking system

9 Lower risk of treatment sys|
malfunctions

fHomeowner 6s
protected

1 Difficulty tracking and enforg
compliance due to reliance ¢
the owner or contractor to re
a lapse in services

1 No mechanism provided to
assess the effectiveness of {
maintenance program

Operating Permit Model

9 Areas of moderate
environmental sensitivity, S|
as source water paiton
zones or bathing water cony
recreation areas

1 Systems treating higtength
wastes, or largapacity
systems

1 Performanceronitoring
requirements

1 Engineered designs allowe
but may provide prescriptiv
designs for specific sites

1 Regulatorgversight by issui
renewable operating permi
that may be revoked for
noncompliance

1 Inventory of all systems

1 Tracking and operating per
and compliance monitoring

1 Minimum for figpacity systen

1 Systems can be located in
more environmentadysitive
areas

1 Regular compliance monitg
reports

1 Noncompliant systems
identified and corrective
actions required

1 Less need for regulation of
large systems

1 Higher level of expertise ang
resources for regulatory
authority to implement

1 Requires permédking systen

1 Regulatory authority needs
enforcement powers

Responsible Management

ERNEDperation

1 Areas of moderate to high
environmental sensitivity wi
reliable and sustainable sys
operation and maintenance
required (Sole Soukepiifers,
source water protection zor|
critical aquatic habitats]
outstanding value resource
waters)

9 Cluster systems

1 System performance and
monitoring requirements

1 Professional O&M services|
through RME (public or pri

1 Regulatory oversighisisying
operating or NPDES permi
directly to RME, while systg
ownership remains with
property owner

1 Inventory of all systems

1 Trackingystem for operatin
permit & compliance monitg

1 O&M responsibility transfe
from the system owner to 4
professital RME that holds
the operating permit
Problems identified before
malfunctions occur

Onsite treatment in more
environmentally sensitive
areas or for treatment of-hi
strength wastes

One permit for a group of
systems

f
f

il

1 Enabling legislation might be
necessary to allow RME to H
the operating permit for an
individual system owner

TRME must have
approval for repairs; might b
conflict if performance probils
are identified and not correc

1 Need for easement or right ¢
entry

1 Need for oversigiitRME by
the regulatory authority

Responsible Management

Entity Ownership Model

9 Areas of greatest
environmental sensitivity,
where reliable managemen
required. Includes Sole Sot
Aquifers, source water
protection zones, critical
aquatitabitats, and
outstanding value resource
waters

Preferred management
program for cluster systems
serving multiple properties
under different ownership

1 Establishes system performd
and monitoring requiremen

1 Professional manageroéatl
aspects of decentralized sys

1 RMEs own or manage
individual systems

9 Trained and licensed
professional owners/operat

1 Regulatory oversight throug
NPDES or other permit

1 Inventory of all systems

1 Tracking of operating perm
and compliance monitoring

Hih level of oversight if
system problems occur
Model of central sewetage
reduces risk of noncomplia
Treatment in environmenta
sensitive areas

Effective planning and
watershed management
Potential conflicts between
user and RME removed
Greatst protection of
environmental resources a|
homeowner investment

il
f

1 Enabling legislation or formg
of special district might be
required

1 Might require significant fina
investment by RME for
installation or purchase of
existing systems or compon

1 Need for oversight of RME b
the regulatory authority; mig
limit competition

1 Homeowner associations m
not have adequate authority
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The U. S.Handbdblk s Managing Onsite and Clustered (Decentralized) Wastewater
Treatment Systenaso includes aframework for exploringhe management issues of onsite and
clustered wastewater treatmefithe framework follows in Table #4:

Table 4-14: A Framework for Exploring the Management
of Onsite and Clustered Wastewater Treatment Systems

Issue Questionsd be addressed

Time 1 At what point will the planned management program structure be sustainable?
frame | If the program is sequentially implemented, when will each sequence be completed?
1 When will the management program be fully operational?

Service | 1 What areas or which systems will the managemestpr@gram

area 1 Are these areas compatible with a local public jurisdiction that would have the necessary powers to r|
effective and sustainable?

1 Do specific subareas need different managpreashesystem designs, staffing, regulatory controls)?

Purpose| 1 What public health and water resource problems will be addressed?
1 What monitoring and measurements should be made to verify success?

Structure  Can existing entities be modified dutielin@ partnership to provide management, sewiesnew entity b
needed?

1 Should the management program be limited to decentralized wastewater treatment, or should other
wastewater infrastructure be included?

9 How will therogram elements of the management program be staffed and administered?

T Will formal agreements, ordinances, or other legal mechanisms (articles of incorporation, public char
create the structural elements of the program?

Authority  Which systems will be under the jurisdiction of the management program?

and 1 Will the onsite treatment systems be privately or publicly owned?

liability | q How will futusgstems be planned, designed, installed, operated, maintained, inspected, aratesffaired

1 What is the relationship between the management program and the regulatory authority?

1 What formal agreements, ordinances or other legal mechanisms (e.g., with system or property owne|
implement each element of the program?

1 How withe program be funded through its planning, construction and operational phases?

The Ohio Department of Healthas recognized decentralized wastewater management as an
alternative to centralized sewage service or onsite sewage treatment.Sunvégof Household

Sewage Treatment Systems Operation and Failure Rates in Obid states @A Decentr al i
management offers a public and private sector tool that provides assistance and support to system
owners, offers a cost structure that is affordable, Faids ensure that systems in wide range of
density configurations are properly managed. 0O

Potential Problem Areas

As thedesignated water quality management planning agency for its region, OKlpleasecty
trackedpotential problem areas for onsite siewater treatment systems. Though it does not
have regulatory, police or proprietary powers over onsite systems, OKI collaborates with county
health districts conservation districtssewer districts watershed groups and others help
identify and addessthe places where onsite systethieaten or degrade water qualitfrom a
regional perspective, the three key indicators to potential problem areas are:
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1. Where water quality monitoring, assessment and evaluation programs indicate wa
pollution byonsite systems

2. Where the soils or other natural characteristics are unsuitable for most onsite systems

3. Where onsite systems are concentrated in relatively dense patterns

For the first indicatoof potential problem area®KI refers often to the wor&f the Ohio EPA,
especially

1 integrated biennial water quality monitoring and assessment reports

1 biological and water quality studies

1 total maximum daily load reports

Other sources of useful water quality data include the U.S. Geological Survey, U.S. EBA, Ohi
Department of Natural Resourcé€io Department of Healthocal health departments, soil and
water conservation districts, stormwater districtswer districtsJocal universities, watershed
groups, consulting firms and member local governme@&l alsoworks with two volunteer
stream monitoring programs to gain a better understanding of potential problem areas.

For the second indicatarf potential prblem areas, OKI first worked with the Soil Conservation
Service (now the Natural Resourdg@gsnservation Service) and local health departments to map
three general categories of soil suitabiliby bnsite systems. OKI latezviewed and updated its
soil suitability maps in collaboration with the Soils Information Manager for the Ohio
Department of Natural Resource$he updated maps are shown as Figur&S through 418.

The categories of soil suitability are explaineddxt that precedes the four maps.

For the third indicator of potentigroblem areas, OKd¢onfess with county health districtand

sewer districts Asresidentialdevebpment spreadsr intensifiesand centralized sewage service
reaches out to some hut all suburbanizing areas, the locationsmdite system concentrations

change. This compels OKb periodically update and refine its gepatial data about onsite

system concentratonsSuch wor k began more than 20 year s
distribution of onsite systems is indicative of potential water quality probleviibere onsite

systems are concentrated, their location is of special concern because their high densities
potentially contribute to surface and groundwater contamination.n Eviadividual systems

function properly, the cumulative effect of multiple systems in a limited area may degrade water
guality, creating nui sance @nsite Wasteweder Taeatthenp 0 s S i
Systems in Clermont County, Oh@KIl, 1987)

Currently, OKIl 6 s g e o Gl ideantifies any place witn 4Q0ioomMmore s y S t €
onsite systems per square mile as an area with a high concentration of onsite sistehad.

standard, Hamilton County clearly has the most land area abvieye onsite system
concentrations in the fotoounty study area. Butler County has the second largest land area with
onsite concentrations, followed distantly by Warren and Clermont countféater quality
management planners find it useful to analyzg&itersystem concentrations in relation to stream
impairments, watershed boundariesyastewaterfacility planning area boundaries, political
jurisdictions and a variety of natural featurdsgures 419 through 422 show the locations of

onsite system concentrations in Butler, Clermont, Hamilton and Warren counties in relation to
thesurface waters each county.
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Figure 4-19: Butler County Concentrations of Onsite Wastewater Treatment Systems
in Relation to Surface Waters

Butler County Concentrations of Onsite Wastewater Treatment
Systems in Relation to Surface Waters

2o Areas with High Concentration Of Onsite Systems
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Figure 4-20: Clermont County Concentrations of Onsite Wastewater Treatment Systems
in Relation to Surface Waters

Clermont County Concentrations of Onsite \Wastewater Treatment
Systems in Relation to Surface Waters

e

Areas with High Concentration Of Onsite Systems
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Figure 4-21: Hamilton County Concentrations of Onsite Wastewater TreatmenSystems in
Relation to Surface Waters
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