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Executive Summary

Am. Sub. H.B. 119 requires the Director of Health to conduct a survey of boards of
health in this state concerning household sewage treatment system operations and the
failure rates of those systems, and issue a report concerning the survey to the
Household Sewage and Small Flow On-Site Sewage Treatment System Study
Commission not later than June 1, 2008. The operation and failure rate data collected
and presented in this report included a survey of local health district system information,
data collected by Ohio EPA for the Clean Water Act Section 303(D) list, the Total
Maximum Daily Load (TMDL) reports, Ohio EPA enforcement data, areawide planning
agency reports, and state 2000 census data.

Regional meetings were held with local health districts and a survey tool was developed
to facilitate collection of the local health district data. Survey data was reported by 73
local health districts. Of the 73 responses, 67 responses were from county health
districts and 6 responses were from city health districts. Information on household
sewage treatment systems operation and failure rates is also collected by the Ohio EPA
as part of their survey of stream quality and impairment and published in the Ohio 2008
Integrated Water Quality Monitoring and Assessment Report. Another source of
information on operation and failure rates was the Total Maximum Daily Load (TMDL)
reports. TMDL reports provide detailed information on sources of pollution for
watersheds and stream segments, including the presence of specific groups and
numbers of failing systems.

Sewage system failure is typically defined as 1) the inability of the system to accept
wastewater at the rate it was designed for which prevents or limits the use of the
plumbing fixtures; 2) when the wastewater discharge exceeds the absorptive capacity of
the soil, resulting in ponding, seepage, or other discharge of contaminants to surface or
ground water, or 3) when wastewater is discharged from a system causing
contamination of surface and/or ground water. Failure may also be defined as
exceeding state water quality standards. State water quality standards have been
established for bathing beach waters, primary contact water, and secondary contact or
public health nuisance, and establish limits for fecal coliform, E. coli, odor, and visual
manifestations of sewage. The National Pollutant Discharge Elimination System
(NPDES) General Permit for household systems sets effluent quality standards for
physical and chemical parameters. While specific ground water quality standards are
not set for Ohio, ground water quality is generally measured against public and private
drinking water standards. Contamination from sewage systems has been documented
in some areas of Ohio, especially where ground water is vulnerable to shallow
contamination.

Sewage system failure occurs due to a variety of reasons including system age, poor
system siting and design, lack of proper operation and maintenance, and system owner
abuse or overloading. Authority to require operation permits is present in current rules,
however, consistent requirements for inspections and service or maintenance
agreements does not exist. A 2002 survey of local health districts showed that only 8%
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of the 1 million systems in Ohio are currently under an operation inspection program,
with approximately half of the local health districts inspecting at least some system
types within their jurisdiction.

Findings

A review of the Clean Water Act, Section 303(d) report prepared by Ohio EPA shows
that a total of 37 watersheds, and 116 streams and stream segments have been
impacted by urban, unknown and other sources of pollution. Ohio EPA has identified
that these source types are often related to failing on-site and discharging sewage
systems. Thirty-seven final and draft Total Maximum Daily Load (TMDL) reports for
specific watersheds were reviewed, with evaluation of 121 subwatershed units. Of the
121 subwatershed units reviewed, 102 or 84% reported a major source of impairment
as bacteria, fecal coliform or pathogens. In addition, of the 121 subwatershed units
evaluated, 91 (76%) reported that home sewage systems were a suspected source of
impairment. A total numbers of 15,428 failing systems were identified for twenty-three
(23) subwatersheds. Surface water is the most frequently identified impact from failing
systems in Ohio particularly in areas with large numbers of discharging sewage
systems.

The survey questionnaire provided to local health districts requested information for
areas in their jurisdiction on 1) the number of systems and systems failures reported by
county/area with identification of system type, total existing systems, currently failing
systems and systems projected to fail within the next 5 years; 2) principal reasons for
failure with identification of failure types observed and the relative percentage of failure
type for that county/area; and 3) manifestation of the failure with a check of all ways that
failure occurred for that county/area. Local health districts were asked to also provide
an indication of the level of accuracy of the data reported. In Ohio, approximately 100
local health jurisdictions implement a sewage program. For this survey, 73 health
districts reported survey data.

Based on the survey data reported, 23% of the sewage systems installed today are
failing, and 13% are projected to fail within the next 5 years. The southwest region of
the state reported the largest number of existing systems (33%) and the southeast
region reported the least number of systems (15%). Both the northwest and the
southeast regions of the state reported the largest number of failing systems at 26% of
each region’s totals. The least number of failing systems was reported in the central
region. Conversely, the northeast (27%) and southwest (27%) regions reported the
largest number of expected future failing systems, and the southeast (10%) region
reported the lowest expected number of failing systems.

The largest percentage of discharging systems is located in the northwest and northeast
regions of the state. The largest number of on-site systems is located in the southwest
region of the state. Of the total systems reported for the categories cited above, 63%
were reported as on-site systems and 37% were reported as discharging systems.
Assuming a daily discharge of 360 gallons per day for a three bedroom home, then over
61 million gallons of effluent are discharging daily from discharging systems to streams
and waterways.
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The average percentage of reasons for failure reported shows that soil limitations,
substandard or poor designs, space limitations, old system age, no leach lines, and
discharges exceeding public health nuisance standards occurred on greater than 40%
of the sites reported for all regions of the state. Shallow seasonal water tables and
poor operation and maintenance occurred an average of 40% or more in the areas
reported in at least three regions of the state. Other reasons for failure such as steep
slopes, owner abuse, and unapproved systems were cited less frequently for all
regions, but were identified as a more predominant reason for failure in a particular
region most likely due to local conditions.

The manifestations of data reported shows that breakout or surfacing of sewage and
discharges exceeding public health or NPDES standards are the primary consequences
of system failure occurring in Ohio. Some areas of the state, such as southwest Ohio,
reported almost twice the number of areas with discharge failures as compared to the
rest of the state. The northeast and southwest regions also reported surfacing of
sewage as another major consequence of system failure. Impaired or impacted
waterways were identified as a major consequence of system failure in the northwest
and the southwestern areas of the state. Suspected or known ground water
contamination was reported in all areas of the state, but was reported most frequently in
the northwest region.

Other sources of failure data were reported including specific surveys and investigations
by the Northern Ohio Areawide Coordinating Agency (NOACA) and the Toledo
Metropolitan Area Council of Governments (TMACOG). The NOACA study of seven
counties and over 700 systems found an on-site sewage system failure rate of 13 to
20% and that 20-33% of off-lot discharging system had poor water quality effluent with
32 to 63% not meeting water quality standards in the original 1977 sewage disposal
system rules. In 2001, the Toledo Metropolitan Area Council of Governments
(TMACOG) identified 55 critical home sewage disposal areas in 5 counties where
system failures were occurring and corrective action was needed. From 1986 through
2007, Ohio EPA has identified 236 communities where failing systems have caused
either public health nuisances or environmental degredation and administrative orders
to correct have been issued. Sewage permit data reported to the ODH for permits
issued in 2007 showed that 30% of the nearly 7,000 permits issued were obtained for
system alteration or replacement.

An analysis of 2000 U.S. Census data shows that over 1 million homes in Ohio were
constructed prior to 1977 when statewide minimum sewage rules were adopted.
Typical design life expectancies for household sewage systems are 30-40 years.
Systems constructed prior to 1977 will most likely not have permit records, and the
design and construction is unknown. Subsequently, these systems may be more prone
to failure in the near future.

Permit data for July 1, 2007 through may 1, 2008 shows new household systems
accounted for 65% of all systems installed, household replacement systems were 21%,
and household alterations were 13% respectively of all systems installed. Small flow
onsite systems accounted for 1% of all new systems installed, and alterations and
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replacements to these systems accounted for less than 1% of all systems installed.
Permit data for July 1, 2007 through May 1, 2008 shows that septic tank or pretreatment
to leach line systems accounted for the majority of systems installed at 67% of the state
total. Septic tank/pretreatment to sand mounds accounted for 14%, septic
tank/pretreatment to drip distribution accounted for 3%, NPDES systems (replacement
of existing discharging systems) accounted for 10%, and other system types accounted
for 8% respectively of all systems installed. Permit cost data shows that system costs
ranged from $6,450 for septic tank to leach lines to $22,355 for pretreatment to drip
distribution. State average system costs were very similar to those reported by ODH in
the January 1, 2008 report except that costs for mound systems declined approximately
$2,000, and NPDES system costs declined by about $1,000. Several low pressure pipe
systems were installed during the reporting period at an average cost ranging from
$10,000 to $11,708.

Conclusions and Recommendations

This report concludes that a substantial number of systems in Ohio are failing due to
system age, poor siting and design, reported water quality data and observances by
state agencies and local health districts. Lack of operation and maintenance has likely
also been a significant contributing factor to system failure, and inconsistent operation
inspections are conducted across the state.

ODH recommends proper siting, design and installation of sewage treatment systems to
help ensure the protection of public health and the environment, and protection of the
investment a property owner makes in a sewage treatment system. This will also reduce
the need for public dollars to provide sewage treatment through public facilities in the
future. System designs need to account for site and soil conditions, site limitations,
reasonable expected design flows and waste strength to ensure proper system
performance.

Proactive and preventive approaches 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 ecological
resources are needed. Improved coordination and training for local watershed groups
and other grass roots organizations (green and community initiatives) will help promote
an understanding of the importance of proper sewage system operation and
maintenance to the system owner, and the impact to a community when systems are
not maintained. Local health districts need legal and enforcement tools to ensure that
service contracts for mechanical systems are maintained, and that routine inspection
and maintenance occurs for all systems. Decentralized management of systems
should be supported and encouraged as a public and private sector tool that provides
assistance and support to system owners, offers a cost structure that is affordable, and
helps ensure that systems in a wide range of density configurations are properly
managed.
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Introduction

Amended Sub. H.B. 119, Section 737.12 (B) enacted on July 1, 2007 states:

(B) The Director shall conduct a survey of boards of health in this state concerning
household sewage treatment system operations and the failure rates of those systems.
The Director shall issue a report concerning the survey to the Household Sewage and
Small Flow On-Site Sewage Treatment Systems Study Commission not later than June
1, 2008. Boards of health shall provide, in a timely manner, any and all relevant
information pertaining to the household sewage treatment system program that is
requested by the Director under this division and that the Director determines to be
necessary for completion of the survey.

This report has been prepared by the Ohio Department of Health (ODH) to comply with
the requirements of the law.

Types and Sources of Data Collected

The operation and failure rate data collected and presented in this report included a
survey of local health district system information, data collected by Ohio EPA for the
Clean Water Act Section 303(D) list, the Total Maximum Daily Load (TMDL) reports,
Ohio EPA enforcement data, areawide planning agency reports, watershed groups, and
state 2000 census data.

During the latter part of 2007 and early 2008, ODH conducted regional training
meetings with local health districts and requested comments on the content of this
report, the types of data that should be collected for the required survey, and issues or
challenges related to the data collection for local health districts and ODH. As a result
of those meetings, and consultation with Ohio EPA, a survey for the local health districts
to obtain information on operation and failure rates was developed and is included in
Appendix A. This survey, and accompanying instructions and examples, was provided
to local health districts on March 5, 2008. Completed surveys were requested to be
returned to ODH by May 2, 2008. Two conference calls were scheduled (March 6 and
12, 2008) to discuss the survey and the associated requirements, and respond to
guestions. Information on the survey and forms was also provided at the Midwest
Conference for sanitarians sponsored by ODH in March, and at the regional training
meetings in April. The forms, examples and instruction were also posted on the ODH
website for easy access.

Approximately 100 local health district jurisdictions in Ohio implement a sewage
program. A total of 73 local health districts responded to the survey. Of the 73
responses, 67 responses were from county health districts and 6 responses were from
city health districts. Not all city health districts conduct a household sewage program
depending on the extent of public sewers in their jurisdiction. Table 1 shows the
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distribution of responses by region and Table 2 shows the listing of counties that
responded to the survey.

Table 1. Distribution of survey responses by region.

Region/Response

Number responding/total
counties in region

Percent responded

Northwest 20/24 83%
Northeast 13/15 87%
Southeast 13/23 56%
Southwest 14/16 87%
Central 8/10 82%

Table 2. Listing of local health districts providing a response to the survey.

Health District Survey Health District Survey Response
Response

Adams County No Lorain County Yes
Allen County No Elyria City Yes
Ashland County Yes Lucas County No
Ashtabula County Yes Madison County Yes
Conneaut City Yes Mahoning County Yes
Athens County Yes* Marion County No
Auglaize County Yes Medina County Yes
Belmont County Yes Meigs County Yes
Brown County No Mercer County Yes
Butler County Yes Miami County No
Carroll County No Monroe County No
Champaign County Yes Montgomery County Yes
Clark County Yes Morgan County Yes
Clermont County Yes Morrow County No
Clinton County Yes Muskingum County Yes
Columbiana County Yes Noble County Yes
Coshocton County No Ottawa County Yes
Coshocton City Yes Paulding County No
Crawford County Yes Perry County No
Cuyahoga County Yes Pickaway County Yes
Darke County Yes Pike County No
Defiance County Yes Portage County Yes
Delaware County Yes Preble County Yes
Erie County Yes Putnam County Yes
Fairfield County Yes Richland County Yes
Fayette County Yes Shelby City Yes
Franklin County Yes Ross County Yes
Fulton County Yes Sandusky County Yes
Gallia County Yes Scioto County No
Geauga County Yes Seneca County Yes
Greene County Yes Shelby County Yes
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Health District Survey Health District Survey Response
Response
Guernsey County No Stark County Yes
Hamilton County Yes Summit County Yes
Cincinnati City Yes Akron City Yes
Hancock County Yes Barberton City Yes
Hardin County Yes Trumbull County Yes
Harrison County No Tuscarawas County Yes
Henry County Yes* Union County Yes
Highland County Yes Van Wert County Yes
Hocking County Yes Vinton County Yes
Holmes County No Warren County Yes
Huron County Yes Washington County No
Jackson County Yes Wayne County Yes
Jefferson County Yes Williams County Yes
Knox County Yes Wood County No
Lake County Yes Wyandot County Yes
Lawrence County No Marion City
Licking County No
Logan County Yes

*data not included in tables for this report
The results of the local health district survey are described in the Survey Results and
Analysis section of this report.

Information on household sewage treatment systems operation and failure rates is also
collected by the Ohio EPA as part of their survey of stream quality and impairment and
is known as the Ohio 2008 Integrated Water Quality Monitoring and Assessment
Report. Each State is required by Section 303(d) of the Clean Water Act (33 U.S.C.
1313), to submit a prioritized list of impaired waters to U.S. EPA for approval (the
"303(d) list"). The list indicates the waters of Ohio that are currently impaired and may
require Total Maximum Daily Load (TMDL) development in order to meet water quality
standards. The report indicates the general condition of Ohio's waters and identifies
waters that are not meeting water quality goals. Prepared in accordance with federal
guidance, the report satisfies the Clean Water Act requirements for both Section 305(b)
water quality reports and Section 303(d) lists of impaired waters. The report describes
the procedure that Ohio EPA used to develop the list and indicates which areas have
been selected for TMDL development during FFY 2009 through 2010. The report may
be found at
http://www.epa.state.oh.us/dsw/tmdl/2008IntReport/20080hiolntegratedReport.html#Se
ction%20A. The Section 303(d) list of impaired streams was reviewed to determine
areas where failing sewage systems were identified as one of the sources of
impairment.

Another source of information on operation and failure rates was the Total Maximum
Daily Load (TMDL) reports, also prepared by the Ohio EPA. These reports are
established under Section 303(d) of the Clean Water Act (33 U.S.C. 1313), and focus
on identifying and restoring polluted rivers, streams, lakes and other surface
waterbodies. A TMDL is a written, quantitative assessment of water quality problems in
a waterbody and contributing sources of pollution. It specifies the amount a pollutant
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needs to be reduced to meet water quality
standards (WQS), allocates pollutant load
reductions, and provides the basis for taking
actions needed to restore a waterbody. While the
scope and content of the TMDL reports have
evolved over time, they provide detailed information
on sources of pollution for watersheds and stream
segments, including the presence of specific
groups and numbers of failing systems. The TMDL
reports can be accessed at the Ohio EPA website
at
http://www.epa.state.oh.us/dsw/tmdl/index.htmI#TM
DL%Z20Projects. A summary of the sewage
systems failure and operation rates from the TMDL
reports is contained in the Survey Results and
Analysis Section.
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Factors Affecting System Failure

Sewage system failure is typically defined as 1) the inability of the system to accept
wastewater at the rate it was designed for which prevents or limits the use of the
plumbing fixtures; 2) when the wastewater discharge exceeds the absorptive capacity of
the soil, resulting in ponding, seepage, or other discharge of contaminants to surface or
ground water, or 3) when wastewater is discharged from a system causing
contamination of surface and/or ground water.

Definitions of failure related to State Water Quality Standards

Sewage system failure is also related to the presence of a public health nuisance or
having a discharge to surface or ground water that exceeds a water quality standard.
Am. Sub. H. B. 119 Section 120.02 (K)(3) provides a definition of public health nuisance
which states:

(3) For purposes of this section, a public health nuisance shall be deemed to exist
when an inspection conducted by a board of health documents odor, color, or other
visual manifestations of raw or poorly treated sewage and either of the following applies:

(a) Water samples exceed five thousand fecal coliform counts per one hundred
milliliters (either MPN or MF) in two or more samples when five or fewer samples are
collected or in more than twenty per cent of the samples when more than five samples
are taken.

(b) Water samples exceed five hundred seventy-six E. Coli counts per one hundred
milliliters in two or more samples when five or fewer samples are collected or in more
than twenty per cent of the samples when more than five samples are taken.

Water quality standards are defined for recreation, public water supply, and for
discharging systems that meet the National Discharge Elimination System (NPDES)
General Permit No. OHKO000001. Systems that discharge effluent to the ground
surface or waterways that exceeds these standards are also an indication of failure.
Ohio EPA water quality standards define bathing and primary water contact standards
as defined in Ohio Administrative Code Chapter 3745-1-07 (B)(4):

(a) "Bathing waters" - these are waters that, during the recreation season, are
suitable for swimming where a lifeguard and/or bathhouse facilities are present,
and include any additional such areas where the water quality is approved by the
director. Water bodies assigned the bathing waters use designation are not
necessarily indicated in rules 3745-1-08 to 3745-1-30 of the Administrative Code
but include local areas of those water bodies meeting this definition.

(b) "Primary contact” - these are waters that, during the recreation season, are
suitable for full-body contact recreation such as, but not limited to, swimming,
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canoeing, and scuba diving with minimal threat to public health as a result of
water quality. In addition to those water body segments designated in rules
3745-1-08 to 3745-1-32 of the Administrative Code, all lakes and reservoirs,
except upground storage reservoirs and those lakes and reservoirs meeting the
definition of bathing waters, are designated primary contact recreation.

(c) "Secondary contact” - these are waters that, during the recreation season, are
suitable for partial body contact recreation such as, but not limited to, wading with

minimal threat to public health as a result of water quality.

These standards are linked to the determination of recreation use impairment status

identified in the Ohio 2008 Integrated Water Quality Monitoring and Assessment Report.

The linkage of the methodology to the Ohio water quality standards is summarized in
the following chart and subsequent text (Ohio EPA, 2008).

Bathing Waters

Indicator

Criterion (Table 7-13, OAC 3745-1-07)

Assessment Method

E. coli

Geometric mean E. coli content (either
MFMN or MF), based on not less than five
samples within a thirty-day period, shall
not exceed 126 per 100 ml and E. cofi
content (either MPN or MF) shall not
exceed 235 per 100 ml in more than ten
per cent of the samples taken during any
thirty-day period

For the three Lake Erie assessment units,
exceedance of the geometric mean bathing
water criterion or an exceedance of the single
sample maximum for more than 10% of the
recreation season is considered impairment of
the bathing water use.

Primary Contact

than five samples within a thirty-day
period, shall not exceed 1,000 per 100 ml
and fecal coliform content (either MPN or
MF) shall not exceed 2,000 per 100 ml in
more than ten per cent of the samples
taken during any thirty-day period

Indicator | Criterion (Tahle 7-13, OAC 3745-1-07) Assessment Method
Fecal Geometric mean fecal coliform content Statewide data on rivers and streams were not
coliform (either MPN or MF), based on not less extensive enough to allow direct comparison of

geometric mean to the water quality criterion of
1000; data pooled from all sources aver period
of record were used; thresholds used for
impairment of primary contact use were 75"
percentile compared to 1000 and go™
percentile compared to 2000

These standards are also used to determine bathing beach safety and notification of
unsafe swimming conditions at beaches. Water use designations for public water
supply are defined in OAC Chapter 3745-1-07 (B)(3) (a) as waters that, with
conventional treatment, will be suitable for human intake and meet federal regulations

for drinking water. Criteria associated with this use designation apply within five hundred

yards of surface water intakes. Effluent quality standards for replacement discharging
systems are defined in the NPDES General Permit No. OHK000001 (below).
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Table A.1. FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS FOR
DISCHARGES FROM HSTS DESIGNED IN ACCORDANCE WITH OAC 3701-29, DISCHARGING TO
WATERS OTHER THAN LAKE ERIE.

During the period beginning on the effective date of this permit and lasting until the expiration date. the permittee 1s
authorized to discharge in accordance with the following limitations and monitoring requirements.

EFFLUENT CHARACTERISTICS DISCHARGE ILIMITATIONS MONITORING
REQUIREMENTS (3)

Reporting Concentration Meas. Sample
Code  Units  Parameter 30 Day Daily Frequency  Type
00056 GPFD Flow Rate - - 1/vear 24HrTot Est.
00530 mg1 Total Suspended Solids - 18 1/year Grab
00610 mg1 Nitrogen, Ammonia(NH;)

(summer) - 2.0 1/vear Grab

(winter) - 4.5 1/year Grab
80082 mg1 CBOD; - 15 1/year Grab
31616 #/100ml Fecal Coliform (summer) - 2000 l/year Grab
00083 - color, severity (1) - 1/vear Estimate
01330 - odor, severity (1) - - 1/year Estimate
01335 - turbidity, severity (1) - - l/year Estimate
00300 mg1 Dissolved Oxygen not less than 6.0 af any time 1/vear Grab
50060 mgl Chlornne, total residual (2) not to exceed 0.038 at any time  l/year Grab

(1) See Part IV, paragraph E.

(2) See Part IV. paragraph F.

(3) Additional operational monitoring requirements shall comply with those listed in OAC 3701-29 for all system
components, including service contracts as applicable.

Table A.2. FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS FOR
DISCHARGES FROM HSTS DESIGNED IN ACCORDANCE WITH OAC 3701-29, DISCHARGING
DIRECTLY TO LAKE ERIE.

During the period beginning on the effective date of this permit and lasting until the expiration date, the permittee is
authorized to discharge in accordance with the following limitations and monitoring requirements.

EFFLUENT CHARACTERISTICS DISCHARGE LIMITATIONS MONITORING
REQUIREMENTS (3)

Reporting Concentration Meas. Sample
Code  Units Parameter 30 Day Daily Frequency  Type
00056 GPD Flow Rate - - l/year 24HrTot Est.
00530 mgl Total Suspended Solids - 18 1/year Grab
00610 mgil Nitrogen. Ammonia(INH;)

(summer) - 20 Grab

(winter) - .5 Grab
80082 mgl CBOD; - 15 Grab
31648  #100ml E coli (summer) 126 - Grab
00083 - color, severity (1) - Estimate
01330 - odor, severity (1) - Estimate
01335 - turbidity, severity (1) - - Estimate
00300 mgi Dissolved Oxygen not less than 6.0 at any time Grab
50060 mg/1 Chlorine, total resicdual (2) not to exceed 0.038 at any rime Grab

(1) See Part IV, paragraph E.

(2) See Part IV, paragraph F.

(3) Additional operational monitoring requirements shall comply with those listed in OAC 3701-29 for all system
components, including service contracts units as applicable.

More difficult to identify and quantify is when sewage systems fail and cause
contamination of shallow seasonal water or deeper ground water systems (aquifers).
The ODH (2008) report to the Household and Small-Flows Onsite Sewage Treatment
System Study Commission described seven sites in Ohio where ground water
contamination has occurred, and geologic and soils conditions where ground water is
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very vulnerable to contamination from on-site or discharging systems. A study
conducted by the U.S. Geological Survey (Dumouchelle and Stoeckel, 2005)
demonstrated the migration of pathogenic bacteria, nitrates, pharmaceuticals and
personal care products to shallow ground water from leach lines, and to curtain drains
installed adjacent to leach line systems at several studied sites.

Factors Contributing to System Failure

Many factors contribute to reasons why sewage systems fail including system age,
improper siting or design for site conditions or limitations, installation problems, system
owner abuse or overloading, lack of operation and maintenance, the presence of broken
parts, motors or components, and faulty or improper system repairs or alterations.

System age is a significant cause of sewage system failure. As with any mechanical
component or piece of infrastructure for a home, a sewage treatment system has a
design life. The expected useful life of a sewage treatment system is dependent on the
original system type and design, the suitability of the system type and design for the lot
conditions, the level of operation and maintenance, and appropriate system use.
Components of systems, such as concrete septic tanks, metal parts, and motors or
pumps tend to degrade or corrode over time, leading to collapse or breakage. Typical
leach lines or leach beds form biomats with daily use and can become clogged causing
ponding and discharge. Sewage treatment systems should be designed to ensure
sustainability and may average 30-40 years of operation or perhaps more under ideal
conditions.

Improper siting and design also significantly impact system performance and failure that
causes sewage effluent ponding, or discharge to surface and/or ground water. The
evaluation of the site and soil conditions are critical information needed to determine the
proper system type and design for a site to ensure the system will treat sewage and not
cause surfacing or contamination. It is important to understand the nature and
limitations of the soil when it will be used as the primary or final method of treatment of
sewage effluent. Historically, site and soil evaluations were not conducted in Ohio,
however, over the last several years; many local health districts have been conducting
and now require a site specific soils evaluation as opposed to using more general
information from a soil survey. The presence of seasonal saturation in the soil has also
not historically been determined for sites in Ohio and has led to increased failure rates
in many areas. When the soils are saturated, they are unable to accept or treat sewage
effluent resulting in ponding and surfacing or discharge to and subsequent
contamination of surface and ground water. The determination of the vertical
separation distance to bedrock, ground water and other limiting conditions at sites has
not been consistently performed across the state. Historically, these terms were also
not clearly or specifically defined in state and local rules leading to the contamination of
surface and ground water in Ohio.
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Figure 1. The fate of wastewater discharged into septic systems (U.S. EPA, 2002).

Proper operation and maintenance of systems is the final critical factor affecting system
performance and rate of failure. Hydraulic overloading of the system by the homeowner
will cause backup into the home, surfacing of effluent, or discharge to the environment
of poorly treated wastewater. The discharge of cleaning products, paints or other
chemicals into a sewage treatment system will negatively affect the natural biological
balance of treatment systems and cause failure.

The lack of proper maintenance of a system often leads to system failure including
infrequent pumping of the tank, routine servicing of mechanical units, and replacement
of broken parts. System owners may attempt to repair their own systems resulting in
system failure or poor performance. The lack of removal of accumulated solids
(pumping) can lead to the migration of solids into the soil absorption area clogging and
destroying leach lines. Pretreatment components and systems with mechanical valves
and distribution lines must be periodically serviced and maintained in order to ensure
proper performance and to protect the financial investment the owner has made in the
system. System owner education on the specific requirements for maintaining their
system is critical, and maintaining service contracts must be enforced and promoted by
local health districts where needed.

Current requirements for operation and maintenance of sewage treatment systems in
rule and law are variable and incomplete. Local health districts are required under Ohio
Administrative Code Rule 3701-29-04 (B) to issue an operation permit for a sewage
treatment system, but the rules do not require an operation inspection. Am. Sub. H.B.
119 Section 120.02 (C) (2) does require that all replacement discharging systems
installed and authorized under the NPDES General Permit for Household Sewage
Systems maintain a service contract, and conduct annual sampling and monitoring of
the system. All pretreatment components that have been recommended for approval
by the Sewage Treatment Systems Technical Advisory Committee and the Director of
Health require service contracts for the life of the system as part of system approval and
permitting. Maintenance of these service contracts by system owners is overseen and
enforced by the local health districts. The level of enforcement of service contracts by
local health districts is likely variable. Many local health districts have reported difficulty
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with enforcing the service contract requirements due to the legal process required to do
so, and there is often community resistance to operation inspection fees. Some local
health districts have adopted a real estate point-of-sale inspection program where
systems are reviewed for compliance with current construction and public health
nuisance standards, and system upgrades may be required. Subsequently, there is
substantial variability across Ohio on the level of operation inspection that is conducted
and enforcement of requirements for service contracts and maintenance.

In 2002, ODH conducted a survey of local health
districts to identify the scope of current operation

inspection programs in Ohio (Caudill, 2002). The
| survey data included information on program
startup year, marketing programs, ongoing
education, types of systems inspected, frequency
of inspection, personnel, service contracts,
service provider registration, fee structure,

5, penalties, program costs, number of systems and
~.~. | expansion plans. Forty-two local health districts

responded to the survey, including 36 county or combined departments and 6 city
health districts. The survey identified that most operation inspection programs began
with inspection of home aeration systems and have expanded into inspection of other
systems with mechanical components. Inspection frequency ranged from semi-annual
to every 6 years and was often dependent on the complexity and type of sewage
treatment system. Only 6 (4 of which were city health districts) inspected all systems
within their jurisdiction. Operation inspection fees ranged from $5 to $360, with the
most common fee of $30. Most programs reported that the inspection fees did not
cover all program costs, and income loss from delinquent fees was reported as an
issue. Approximately 80,000 systems were under an operation inspection program at
the time of this survey, representing only about 8% of the total number of systems
installed in Ohio.

ODH Sewage Treatment System Operation and Failure Rate Report Page 10




Survey Results and Analysis

Clean Water Act, Section 303(d) Listing

The Ohio 2008 Integrated Water Quality Monitoring and Assessment Report
summarizes water quality conditions in the State of Ohio. Available data were
compared with water quality goals to determine the suitability of waters for four specific
uses—aquatic life (fish and aquatic insects), recreation such as boating and swimming,
human health impacts related to fish tissue contamination and public drinking water
supplies. The results indicate which waters are meeting goals and which are not.
Waters not meeting the goals for one or more of the four types of uses are referred to
as impaired. The waters found to be impaired are prioritized and scheduled for further
study and restoration. The report also includes the monitoring schedule that Ohio EPA
plans to follow for the next several years.

The report describes the methods used to judge impairment of each type of use.
Results are reported for the period of 1997-2006 for 268 of 331 watershed units, 16 out
of 23 large river units (those draining more than 500 square miles), and 3 Lake Erie
nearshore units. Additional information on streams draining between 50 and 500 square
miles is presented. General information on Ohio’s water quality is also reported in the
form of statistics and progress toward Ohio’s “80% attainment of the aquatic life use
goal.” In general, large rivers in Ohio are meeting aquatic life use goals at a much
higher percentage than smaller streams. Most water quality impairments are related to
modification of the landscape in both urban and agricultural settings. Failing onsite
sewage treatment systems have been identified as a source of impairment in each
region of the state. Several regions identified issues related to failing system in small,
unsewered communities.

Based on consultation with Ohio EPA staff, ODH

OhicEPA e reviewed the Section 303(d) watershed and large river
s s s assessment list (report section M2 and M3) of impaired
o N and impacted streams, and out of all the sources
Monitoring and Assessment identified, extracted those stream segments that

Report . . .
indicated urban runoff, septic systems or unknown

sources as the source of impairment. This listing of
impaired stream segments from these specific sources
is contained in Table 3. Other sources, such as
municipal or agricultural discharges may also be
affecting these streams. This table identifies the Ohio
watersheds by name and hydrologic unit code (HUC)
and the affected streams.

Prepuned 1 10 M requinements cf
Sections 303(d), 30! o

PR, a5 A total of 37 watersheds, and 116 streams and stream
ey s SRt segments have been impacted by urban, unknown and
other sources of pollution. Ohio EPA has identified that
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these types of sources are often related to failing on-site and discharging sewage
systems.

Table 3. Listing of Impaired Streams from the Section 303 (d) Report

Impaired:
Urban,
Watershed (HUC 11) Watershed Unknown Affected Streams
or other
sources
04100007 Auglaize River Camp Ck, Quaker Run, Buck run, Sixmile Ck,
(upper) \ Blackhoof Ck to Pusheta Ck
05120101 Beaver Creek
and Grand St.
Lake Mary River \ Grand Lake St. Marys and Beaver Creek
05060001 Upper Little Darby Ck, Hellbranch Run, Milford
Big Darby Creek \ Center to Flatbranch, Treacle Ck to Proctor Run
05060001 Rattlesnake Ck, Little Walnut, Tributary to Big
Walnut, N. Branch French Run, McKenna Ck, Rose
Big Walnut Run, Mason Run, Drysar Run, Powell Ditch, Spring
Creek \ Run, W. Spring Run, Kilbourne Run
04110001 Confluence of East and West Branches, West
Black River \ Branch of Black River
04110008 Blanchard River \ Blanchard River, Ripley Run
05060001 Bokes Creek to Headwaters to Brush Run, Brush to
Bokes Creek \ Scioto Creek

04110003 Rattlesnake Ck, Little Walnut, Tributary to Big
Walnut, N. Branch French Run, McKenna Ck, Rose
Run, Mason Run, Drysar Run, Powell Ditch, Spring

Chagrin River \ Run, W. Spring Run, Kilbourne Run
05080002 Fourmile Creek \ Sevenmile Ck
04110002 Cuyahoga River below Breakneck Creek to below

Little Cuyahoga river, Brandywine Ck, Tinkers CKk,
Sand Run, Springfield Lake Outlet, Big Ck, Unnamed
Tributary to Cuyahoga River, Wingfoot Lake Outlet,
Yellow Ck, Wood Ck, Beaver Meadow Ck, Big Ck to

Cuyahoga Lake Erie, Chippewa Ck, Mill Ck, Ford Branch Big
River(Lower) \ Ck
04110002 Cuyahoga
River(Middle) \ Fish Creek
04110002 Cuyahoga Blackbrook to Breakneck Ck, Tributary to Harper
River(Upper) \ Ditch
05030201 Duck Creek N N/A
04110003 Lake East Tributaries(east of Cuyahoga River to
Euclid Creek \ west of Grand River)
04100012 Marsh Run, Unnamed Tributary to Holiday Lake, W.
Huron River \ Branch Rattlesnake Ck, Jacobs Ck, Norwalk Ck
05030202 Leading Creek N/A N/A
05030101 Little Beaver
Creek \ Middle Fork Little Beaver, West Fork Little Beaver
05090202 Little Miami Little Miami River, Caesar Ck, Anderson Fork,
River \ Cedarville Reservaoir, Tributary to Little Beaver CK
04110004 Lower Grand
River \ Grand River, Bates Creek
05030103 Mahoning River N/A N/A
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Table 3. Listing of Impaired Streams from the Section 303 (d) Report

05090203 Mill Creek
(Tributary to
Ohio) \ West Fork Mill Ck, Mill Ck, Sharon Ck
05060001 Mill Creek
(Tributary to Mill Ck to Otter Ck, Town Run, Crosses Run, Blues
Scioto) \ Ck
05030204 Monday Creek N/A N/A
04100012 Old Woman and
Chappel Creek N/A N/A
05060001 Olentangy River \ Lower Olentangy
05090101 Rockcamp Ck, Onion Ck, Merritt Run, Elk Fork, Flat
Run, Elk Fork to Flatlick, Flatlick Run to Little
Raccoon Creek \ Raccoon Ck, Strongs Run
04110001 Below West Branch to Lake Erie including East
Branch and tributaries, Abram Creek,Baldwin Lake,
East Branch to Healy Ck to mainstem, Coe Lake,
Baldwin Ck, North Royalton "A" tributary, Plum, Ck,
Cossett Ck to Plum Ck, Strongsville "A" tributary,
Rocky River \ Mallett Ck
04100001 Bucyrus, Broken Sword Ck, Upper Sandusky, Upper
Tymochtee Ck, Lower Tymochtee Ck, Mexico,
Sandusky River \ Honey CKk, Tiffin, Large Ck
05080001 Stillwater River \ Mill Ck, Stillwater River(Greenville Ck to Ludlow CKk)
05040001 Sugar Creek N/A N/A
05030204 Sunday Creek \ Indian Run
04100010 Toussaint River \ Toussaint Creek
05080002 Twin Creek N/A N/A
04100012 Vermillion River N/A N/A
04100012 Wabash River(headwaters of Wabash River to
confluence with Beaver Ck), confluence of Beaver
Wabash River \ Creek to Stateline), Beaver Creek
05040004 Wakatomika
Creek N/A N/A

Surface water is the most frequently identified impact from failing systems in Ohio
particularly in areas with large numbers of discharging sewage systems. Several
counties, including Hamilton, Cuyahoga, Lorain and Trumbull have experienced
widespread contamination, and subsequent enforcement actions resulting in millions of
dollars spent on extending public sewers to many areas or direct replacements of failing
systems. Based upon the data collected in the 2008 Integrated Water Quality
Monitoring and Assessment Report, Ohio EPA has identified aquatic life use
impairments with failing on-site systems identified as a contributing source and as
shown in Figure 2. This map lists low, medium and high threat watersheds from failing
systems. These water quality impacts limit the ability to use the streams in these
watersheds for recreational purposes such as wading and fishing.
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Key to Impairment Figure Color Coding (Source: Ohio EPA)

Low Threat: Watershed listed for an aquatic life use impairment with sources including failing on-site systems.
Available fecal coliform data from ambient sites indicate few and only sporadic exceedences of WQS criteria.
Recreation use is not listed as impaired or not enough data are available to make the determination. Bacteria
sources include failing on-site systems but also other potential sources such as combined sewer overflows and
those that are livestock or agriculture related.

Medium Threat: Watershed listed for an aquatic life use impairment with sources including failing on-site systems.
Available fecal coliform data from ambient sites indicate more widespread bacteria contamination with few to
many sites with either 30-day average or individual sample maximum exceedences of WQS criteria. Recreation
use is listed as impaired. Bacteria sources include failing on-site systems but also other potential sources such as
combined sewer overflows and those that are livestock or agriculture related.

High Threat: Watershed listed for an aquatic life use impairment with sources including failing on-site systems.
Available fecal coliform data from ambient sites indicate widespread bacteria contamination with most sites with
numerous 30-day average and individual sample maximum exceedences of WQS criteria. Recreation use is
listed as impaired. Bacteria sources include failing on-site systems but also other potential sources such as

combined sewer overflows and those that are livestock or agriculture related.

Total Maximum Daily Load Reports

Ohio EPA has set forth a schedule for completion of TMDL reports for all Ohio
watersheds which can be found on their website at
http://www.epa.state.oh.us/dsw/tmdl/OhioTMDLs _InProgress.html. For the purposes of
this report, only TMDL reports that were completed or in final draft were reviewed. A
TMDL specifies the maximum amount of a pollutant that a waterbody can receive and
still meet water quality standards, and allocates pollutant loadings among point and
nonpoint pollutant sources. A TMDL is the sum of allocated loads of pollutants set at a
level necessary to implement the applicable water quality standards, including
wasteload allocations from point sources, and load allocations from nonpoint sources
and natural background conditions. The scope and content of the TMDL reports has
evolved over time. Some reports provide a more detailed analysis of specific sources of
pollution such as failing sewage systems, while others have less detailed information on
all source types. The TMDL reports contain information on all pollutant sources
identified in a watershed. The review conducted for this report extracted information
specifically related to identified failing systems as sources of contaminant loadings in
those watersheds.

A complete table listing all reviewed TMDL reports and information related to the
documentation of failing sewage systems is located in Appendix B. Please note that not
all reports contain the same level of data, and if data was reported, it was included in
the table. This table summarizes the following information:

e Watershed — HUC code, watershed name, subwatershed code and name, and
county covered by the watershed

e Recreational status (full, partial or non-attainment)

e Cause of impairment (nutrients, bacteria)
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e Reported numbers of total and failing systems if identified in the report and
related statistics.

Specific TMDL reports that focus on the bacterial total maximum daily load) have been
released in 2007 by Ohio EPA for the Chagrin, Grand Lake St. Marys, Sugar Creek,
Rocky River, and Olentangy River watersheds. These reports identified failing sewage
systems as a contributing source of bacterial contamination in addition to other sources
of bacteria such as agriculture or point sources exceeding permit limits. Data on failing
sewage systems from these reports has been included in the table in Appendix B.

Thirty-seven final and draft TMDL reports were reviewed, with evaluation of 121
subwatershed units. Of the 121 subwatershed units reviewed, 102 or 84% reported a
major source of impairment as bacteria, fecal coliform or pathogens. In addition, of the
121 subwatershed units evaluated, 91 (76%) reported that home sewage systems were
a suspected source of impairment. A total number of 15,428 failing systems were
identified for twenty-three (23) subwatersheds. The total number of sewage systems for
these 23 subwatersheds was not consistently reported to provide a comparison of total
present to total failing.

Based on the data collected the watersheds with the highest number of stream
segments with failing septic systems included:
0 Leading Creek (7)
Blanchard River (6)
Sandusky River (6)
Mill Creek (Tributary to Scioto River) (6)
Stillwater (6)
Vermillion River (6)

O O0OO0OO0O0o

The region with the most failing septic systems by stream segment was the Northeast
region (31); the Central and Northwest region were second with 22 and 24 stream
segments with failing systems respectively; 75% of the identified failing septic systems
lie within these three regions. The Southwest and Southeast regions had the lowest
number of impaired subwatersheds (15 and10).

Survey of Local Health District Operation and Failure Rates

Survey data was collected from local health districts as described in the Types and
Sources of Data Collected section of this report. The survey questions and instruction
are contained in Appendix A. The survey data provided by local health districts was
entered into an Access database and queried to provide summaries and statistics by
region. The data is presented by showing the information provided for each section of
the survey as follows:
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1. Number of systems and system failures reported by county/area with
identification of system type, total existing systems, currently failing systems and
systems projected to fail within the next 5 years.

2. Principal reasons for failure with identification of failure types observed and the
relative percentage of failure type for that county/area

3. Manifestation of the failure with a check of all ways that failure occurred for that
county/area.

The following describes the data collected and analyzed from these surveys for each
survey section. Table 4 summarizes the data collected from the local health district
surveys for each category: 1) number of existing system reported, 2) number of existing
failing systems reported, and 3) number of future projected failing systems in the next
five years. The percentage of the state totals for each category is also provided. In
Ohio, approximately 100 local health jurisdictions implement a sewage program. For
this survey, 73 health districts reported survey data.

Table 4. Summary of system data collected from the local health district surveys
(73 health districts responding).

Region Northwest | Northeast | Southeast | Southwest | Central State
Total

Existing 98414 126984 81061 174139 51517 532115

Systems | (18%) (24%) (15%) (33%) (10%)

Failing 32944 27206 32144 19707 12164 124165

Systems | (26%) (22%) (26%) (16%) (10%) (23%)

Future 8603 17958 6818 18070 15406 66855

Failing (13%) (27%) (10%) (27%) (23%) (13%)

Systems

(G yrs)

A review of this data shows that based on the survey data reported, 23% of the sewage
systems installed today are failing, and 13% are projected to fail within the next 5 years.
The southwest region of the state reported the largest number of existing systems
(33%) and the southeast region reported the least number of systems (15%). Both the
northwest and the southeast regions of the state reported the largest number of failing
systems at 26% of each region’s totals. The least number of failing systems was
reported in the central region. Conversely, the northeast (27%) and southwest (27%)
regions reported the largest number of expected future failing systems, and the
southeast (10%) region reported the lowest number of expected future failing systems.

Survey Section — Number of Systems and System Failures

Table 5 provides a detailed summary of the total number of systems reported for each
region for existing, failing and projected system failures for the next five years.
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Categories that were reported can be added to provide a total of the number of
discharging and on-site systems reported by region (Table 6). The categories summed
in this table do not include privies, holding tanks, unknown systems, and others
reported. This data shows that the largest percentage of discharging systems is located
in the northwest and northeast regions of the state. The largest number of on-site
systems is located in the southwest region of the state. Of the total systems reported
for the categories cited above, 63% were reported as on-site systems and 37% were
reported as discharging systems. The total quantity of effluent from discharging
systems can be calculated by assuming a daily discharge of 360 gallons per day for a
three bedroom home. With 170,225 discharging systems, this equals over 61 million
gallons of effluent discharging daily to streams and waterways.

Table 6. Total of all discharging and on-site systems by region (excludes privies,
unknowns, holding tanks and others).

System Northwest | Northeast | Southeast | Southwest | Central | State

Type

Discharging 36787 49703 32704 32251 18780 | 170225
(22%) (29%) (19%) (19%) (11%) (37%)

On site 51492 32864 45402 132490 21556 | 283804
(18%) (12%) (16%) (46%) (8%) (63%)

Survey Section — Principal Reasons for Failure

Local health districts were asked to report on the principal reasons why failure occurred
in the areas reported based on their knowledge of the area, the types of systems
installed, or collected permit or technical data. Multiple reasons for failure may exist for
each area. For example, in many small, cross-roads villages, reasons for system failure
can include shallow seasonal water table, system age, and space limitations (lot size).
Local health districts were asked to estimate the percentage of systems failing due to
each reason for the area reported. Table 7 provides the average percentage of the
reason for failure for all of the areas reported for a particular region. The number of
areas reported for that region is indicated below the percentage.

An examination of the average percentage of reasons for failure reported shows that
soil limitations, substandard or poor designs, space limitations, old system age, no
leach lines, and discharges exceeding public health nuisance standards occurred on
greater than 40% of the sites reported for all regions of the state. Shallow seasonal
water tables and poor operation and maintenance occurred an average of 40% or more
in the areas reported in at least three regions of the state. Other reasons for failure
such as steep slopes, owner abuse, and unapproved systems were cited less frequently
for all regions, but were identified as a more predominant reason for failure in a
particular region most likely due to local conditions.
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Table 7. Average of the percentage failure type reported and the number of
records for each category reported.

Region Northwest | Northeast | Southeast | Southwest | Central
Principal Reasons % failure % failure % failure % failure % failure
for Failure (no. areas) (no. areas) (no. areas) (no. areas) (no. areas)
Soil limitations 47% 42 % 45% 43% 57%
(77) (55) (43) (86) (62)
Substandard or 61% 46% 45% 40% 65%
poor design (70) (25) (37) (54) (39)
Shallow seasonal 47% 30% 24% 46% 65%
water table (37) (42) (12) (76) (57)
Shallow normal 12% 32% 22% 21% 60%
ground water (8) a7 (6) (2) (14)
Damage to soil 21% 15% 3% 6% 15%
absorption area (10) 17 (7) (23) (16)
Space limitations 54% 53% 63% 55% 92%
9) (54) (58) (62) (74)
Poor installation 24% 19% 22% 16% 15%
9) (22) (13) (19) (8)
No leach field 53% 59% 47% 18% 58%
(1112) (37) (29) (15) (27)
Direct discharge 53% 58% 58% 67% 76%
exceeding public (132) (113) (49) (189) (72)
health nuisance or
NPDES standards
lllegal system 23% 14% 24% 15% 15%
alteration or repair (25) (28) (9) (23) (11)
System owner 25% 11% 34% 44% 20%
abuse (24) (33) (24) (43) (17)
Unapproved system | 44% 17% 17% 15% 26%
(18) (12) 9) (14) (11)
Steep slopes 67% 17% 38% 10% 43%
(6) (6) () ) 2)
Poor operation and | 55% 26% 41% 38% 44%
maintenance (64) (59) (40) (72) (61)
Old system (age) 56% 76% 58% 56% 84%
(156) (131) (55) (161) (103)
Other 20% 53% 0 59% 100%
(4) 3) 3) )
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Survey Section — Manifestations of the Failure

Because failure of a sewage treatment system can occur in several ways, local health
districts were asked to report on the manifestations of the system failure. The survey
requested that all manifestations of failure be identified for each reported area. Table 8
provides a summary of the total number of counties by region that identified each failure

type.

Table 8. Summary of the total number of areas reporting each manifestation of
failure type by region.

Region Northwest | Northeast | Southeast | Southwest | Central
Manifestation of

Failure

Breakout or 55 112 50 153 72
surfacing of sewage

in yards

Sewage backup into | 14 43 12 76 19
homes

Positive dye tests 49 135 11 68 59
Discharges that are | 111 139 61 217 78
public health

nuisances/exceed
NPDES permit limits

Suspected or 40 11 6 20 9
known ground
water

contamination

Identified impaired | 80 40 17 80 54
streams or
waterways

Structural failure of | 78 38 31 57 17
system component

Other 31 7 4 0 21

A review of the manifestations of data reported shows that breakout or surfacing of
sewage and discharges exceeding public health or NPDES standards are the primary
consequences of system failure occurring in Ohio. Some areas of the state, such as
southwest Ohio, reported almost twice the number of areas with discharge failures as
compared to the rest of the state. The northeast and southwest regions also reported
surfacing of sewage as another major consequence of system failure. Impaired or
impacted waterways were identified as a major consequence of system failure in the
northwest and the southwestern areas of the state. Suspected or known ground water
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contamination was reported in all areas of the state, but was reported most frequently in
the northwest region.

Failures such as breakout or surfacing of sewage can be related to improper
consideration of site and soil conditions that affect the ability to hydraulically load
sewage into the soil, proper system design, space limitations and sizing. Ground water
contamination occurs due to improper consideration of vulnerable geologic, site and soil
conditions and subsequent designs and installations that do not ensure treatment of
sewage before it reaches the ground water.

Discharges that exceed public health nuisance standards can be related to the
predominant use of system designs such as direct discharge of aerobic treatment units,
or older style septic tank to sand filter designs that discharge effluent exceeding current
standards. These systems were commonly installed when soils conditions or site
limitations did not permit the use of soil based systems. There was also a period of time
when certain technologies were commonly used for discharging systems (i.e. aerobic
treatment units and sand filters) for many reasons, and these technologies did not meet
water quality or public health nuisance standards for fecal coliform or water quality
standards for ammonia and dissolved oxygen. Without proper maintenance, it is very
likely that these systems are also exceeding standards (per the NPDES permit) for
biochemical oxygen demand (BOD) and total suspended solids (TSS). These
technologies definitely require annual maintenance and servicing to meet their original
certifications by the National Sanitation Foundation (NSF). As shown in the survey
data, routine operation and maintenance by system owners has historically been a
substantial problem across the state. For both of these reasons, Ohio has a significant
number of discharging systems that produce poor quality effluent, thus resulting in poor
quality discharging systems.

Survey Section — Basis of Survey Data

During the development of the survey tool, some local health districts expressed
concern over the variability in the accuracy of data that each local health district may
have and how the accuracy of that data would be reported for each area. For example,
some local health districts may have very detailed engineering studies for small,
unsewered villages that shows the exact number of systems types and failures. Within
the same county, the local health district may have only estimates of numbers and types
of system failures for an unsewered subdivision, or for individual sites within the entire
county experiencing failures due to various reasons. Subsequently, this section was
added to the survey to allow local health districts to provide an assessment of the
accuracy of the data reported for each area. The categories provided to choose from
included:

e Estimate based on census data or general county knowledge

e Estimate based on alteration and replacement permit data and/or documented
nuisance complaints
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e Counts based on surveys and inspections or engineering studies and detailed

analyses

e Other sources as specified.

Table 9 provides a count of the number of areas reported with each reporting category
for the level of accuracy.

Table 9. Total count by region for each reported level of data accuracy.

Level of Data
Accuracy/Region

Northwest

Northeast

Southeast

Southwest

Central

Census
data/general
knowledge

77

12

30

70

28

Alteration,
replacement permit
data or nuisances

49

28

59

68

Surveys,
inspections,
engineering studies

47

48

10

147

11

Other

21

64

25

10
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Other Sources of Failure Data

Several surveys and studies conducted in Ohio have identified approximate failure rates
across the state. Mancl (1990) surveyed local health districts who estimated, based on
permit and complaint data that 27% of systems were failing. This number was
supported by further survey information collected from the public, and local and state
agencies during the Ohio Comparative Risk Project conducted by the Ohio EPA in
1995. Many of the areas of failing systems in Ohio are older, small crossroads
communities where small lots, old or non-existent systems, and a higher density of
housing have caused public health nuisance conditions or environmental impacts.
More recent studies have identified, however, impacts to surface and ground water in
higher density subdivisions, and lower density housing developments in sensitive
ground water areas.

From 1999-2001, the Northeast Ohio Areawide Coordinating Agency (NOACA)
conducted a survey of sewage systems in seven northeastern Ohio counties to provide
representative data on the performance of systems constructed since 1979 and to
determine factors contributing to unsatisfactory performance. Field inspections were
conducted on over 700 systems. The survey found that 13 to 20% of household
sewage systems in the study area were malfunctioning (surfacing effluent) as defined in
the study. Systems installed in soils rated as having severe limitations for sewage
disposal were significantly more likely to be malfunctioning than systems installed in
soils having low or moderate limitations for sewage disposal.

SURVEY N The survey found that of the off-lot household
URVEY OF NORTHEAST OHIO ; . .
HOME SEWAGE DISPOSAL SYSTEMS systems discharging effluent at the time of the
P —— inspections (about two-thirds), 20 to 33% of

SEWAGE DISPOSAL SYSTEMS discharging systems were identified as having

- poor effluent. The survey found operational
problems with at least 34 to 47% of the off-lot
systems inspected. The survey also found that
the percent of systems with aerators had a
statistically significant higher number of
observations of poor effluent as compared to
septic systems. Of the forty-four system effluents
sampled for water quality, the survey found that
37 to 68% had fecal coliform concentrations
above 5000 Most Probable Number (MPN)/100ml,
which is a minimum water quality standard
applicable to all surface waters. The survey also
found that 32 to 63% of systems sampled did not
meet an effluent standard of 20 mg/l BODs and 40 mg/I TSS, as set by the ODH in the
1977 household sewage disposal rules.

B April 2001

,..m,.,,._k?(\g

1288 Super
#h
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Areas of failing systems have been identified by other areawide planning agencies and
are documented in their Clean Water Act Section 208 plans. In 2001, the Toledo
Metropolitan Area Council of Governments (TMACOG) identified 55 critical home
sewage disposal areas in 5 counties where system failures were occurring and
corrective action was needed.

From 1986 through 2007, Ohio EPA has identified 236 communities where failing
systems have caused either public health nuisances or environmental degredation and
administrative orders to correct have been issued. Ohio EPA has proceeded with
judicial actions (consent agreements) against 3 communities. From 2004 to the
present, Ohio EPA has tracked the number of failing systems identified for each
administrative action. Nearly 5,000 failing systems in 30 communities were identified as
needing correction due to environmental or public health degradation from failing
systems during this time period. Most recently, Ohio EPA’s environmental enforcement
summary for 2006 lists that 854 failing on-lot sewage systems were corrected with
extension of public sewers.

An examination of the number of alteration and replacement permits reported during the
July 1, 2007 to May 1, 2008, time period also provides insight to the number of
household sewage systems experiencing some type of failure. During this time period,
21% and 13% of all systems installed were replacement or alteration systems
respectively, for a combined rate of 34% of all system installations during this time
period. While it is recognized that some systems
replacements or alterations are due to expansion of
homes, etc., this rate is similar to the statewide failure
rate of 27% based on prior surveys and studies.

ODH adopted statewide minimum sewage rules in
1977, these rules have now been in place for 31
years. Many local health districts have adopted more
stringent rules that permit and require improved site
and soil evaluations, and allowed the installation of 2 ; &
newer technology systems. Prior to 1977, local health dlstrlcts had the authorlty to
adopt sewage system rules. System installations prior to 1977 would have been
dependent on whether local rules were adopted, and the subsequent rule requirements
in effect. Common system designs prior to 1977 include some type of septic tank to
leach lines or leach beds, septic tanks to drainage wells where soils were permeable,
septic tanks to surface and subsurface sand or gravel filters with direct discharge to
surface water, or septic tank to direct discharge. Aerobic treatment system
technologies became a popular alternative for system installation in the 1970’s and has
continued for many years. While many systems installed prior to 1977 are likely
functioning to dispose of sewage effluent, the unknown question is how many are likely
treating sewage effluent to a reasonable degree to prevent public health impacts and
migration of pathogenic bacteria and pharmaceuticals and other chemicals to surface
and ground water.
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The 2000 U.S. Census data can be analyzed to provide an estimate of the total number
of homes located outside of municipal boundaries older than 1977. This date was
selected because it is the date that minimum statewide sewage rules became effective,
and it also represents homes with systems over 30 years in age. The census data was
also analyzed to estimate the number of homes located outside of municipal boundaries
constructed between 1979 and 1990. This date range was selected because homes
constructed during this time period would mostly reflect systems constructed in
accordance with the state minimum rules almost exclusively, i.e. septic tanks to leach
lines, aerobic treatment units to leach lines and discharge, septic tanks to sand filters to
discharge. Finally the census data was analyzed to show the number of homes by
county and region constructed after 1990 which equals the time when some local health
districts began using new technology systems for sites with limitations. This analysis of
home age using the census data is reflected in the following series of maps and tables.

Table 10. House Age by Region of the State.

2000 - 2000 - 1989- 1989- 1979 and | 1979 and
Total 1990 1990 % 1980 1980 % Before Before %
Northwest | 242546 42716 17.61 29217 12.05 170613 70.34
Northeast | 466523 84730 18.16 53143 11.39 328650 70.45
Southeast | 244136 49815 20.40 35056 14.36 159265 65.24
Southwest | 415355 85791 20.65 60344 14.53 269220 64.82
Central 175118 39733 22.69 19689 11.24 115696 66.07
State
Total 1543678 302785 19.61 197449 | 12.79 1043444 | 67.59

Table 10 shows that 68% of all houses in Ohio were constructed outside of municipal
boundaries prior to 1977. It is reasonable to assume that at least 27-30% of the
systems for these houses may be failing based on system age (>30 years), alteration
and replacement permit data, and published studies. This would equal a projected
number of failing systems (based on age alone) at 313,033. The total number of
systems constructed between 1980-1999, reflecting the majority of systems constructed
under the 1977 rules, equals 197,449 (13%) of all house ages. The total number of
systems constructed between 1990 and 2000, when newer technology systems began
to be used by some local health districts, equals 302,785 or 20% of the state total
number of houses. The following maps depict the distribution of house age by county
for areas outside of municipalities for the time period prior to 1979, houses built
between 1980 and 1989, and houses built from 1990 to 2000.
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Number of houses by county built prior 1979 — Non Municipalities
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. 13,636 or more
[ 7,612 - 13,635
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. 4,800 or less
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Number of houses by county built between 1980 and 1989 — Non Municipalities
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. 2,600 or more
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Number of houses by county built 1990 or after — Non Municipalities
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. 3,852 or more
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Update on Sewage Treatment System Types and Costs — July 2007
through March 2008

The ODH (2008) report to the Household and Small-Flows Onsite Sewage Treatment
System Study Commission reported on sewage treatment systems types and costs
from July 1, 2007 through November 30, 2007. The purpose of this section is to provide
updated information on the sewage treatment system types installed in Ohio from July
1, 2007 through May 1, 2008, and associated system costs.

Table 11. Type, number, and percentage* by region of sewage treatment system
installations reported between July 1, 2007 to May 1, 2008**.

Region Northwest | Northeast | Southeast | Southwest | Central State
Total Total Total Total Total Total
SystemType/Description reported reported) reported reported reported reported
Code (%) (%) (%) (%) (%) (%)
Septic tank to shallow leach | 258 170 198 139 81 846
lines (30) (20) (23) (16) (120) (17%)
Pretreatment to shallow 4 130 100 11 64 309
leach lines (1) (42) (32) (4) (21) (6%)
Septic tank to 18-30” leach 177 536 460 443 311 1927
lines (9) (28) (24) (23) (16) (39%)
Pretreatment to 18-30" leach | 7 69 111 22 39 248
lines 3) (28) (45) (9) (16) (5%)
Septic tank to sand mound 76 233 98 104 66 577
(13) (40) 17) (18) (11) (12%)
Pretreatment to sand mound | 16 13 1 29 7 66
(24) (20) (2) (44) 11) (2%)
Septic tank to drip 1 23 0 10 34 68
distribution (1) (34) 0 (15) (50) (2%)
Pretreatment to drip 2 18 0 4 16 40
distribution (5) (45) (0) (10) (40) (1%)
NPDES system 32 410 11 57 11 521
(6) (79) (2) (11) (2 (10%)
Septic tank to low pressure 0 0 0 0 1 1
pipe (<1%)
Pretreatment to low 1 4 0 0 1 6
pressure pipe (<1%)
Other 25 162 63 69 76 395
(6) (41) (16) (17) 19) (8%)
Total 599 1768 1042 888 707 5004
(12%) (35%) (21%) (18%) (14%)

*Alterations not included for 796 records
**System type and description not reported for 112 sites

A total of 5004 permit records provided information on system type and description.
Alteration permit data was not included in these system type totals. Permit data for July
1, 2007 through May 1, 2008 shows that septic tank or pretreatment to leach line
systems accounted for the majority of systems installed at 67% of the state total. Septic
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tank/pretreatment to sand mounds accounted for 14%, septic tank/pretreatment to drip
distribution accounted for 3%, NPDES systems (replacement of existing discharging
systems) accounted for 10%, and other system types accounted for 8% respectively of
all systems installed. A total of 7 low pressure pipe systems were installed during this
time period.

Table 12. Number and percentage by region of household sewage treatment
systems versus small flow onsite sewage treatment systems, and the new,
alteration or replacement systems installed from July 1, 2007 through May 1,
2008.

Region Northwest | Northeast Southeast | Southwest Central State
House-New 416 1088 1013 712 614 3843
(11%) (28%) (26%) (19%) (16%) (65%)
House- 188 673 78 199 77 1215
Replacement (15%) (55%) (6%) (16%) (6%) (21%)
House - 140 232 92 177 130 771
Alteration (18%) (30%) (12%) (23%) (17%) (13%)
SFOSTS -new | 8 15 11 5 21 60
(13%) (25%) (18%) (8%) (35%) (1%)
SFOSTS - 2 7 1 1 1 12
replacement (17%) (58%) (1%) (8%) (8%) (<1%)
SFOSTS - 1 6 1 2 1 11
alteration (9%) (55%) (95) (18%) (9%) (<1%)
Totals 755 2021 1196 1096 844 5912
(13%) (34%) (20%) (19%) (14%)

A total of 5,912 permits were reported from July 1, 2007 through May 1, 2008. Permit
data for July 1, 2007 through May 1, 2008 shows new household systems accounted for
65% of all systems installed, household replacement systems were 21%, and
household alterations were 13% respectively of all systems installed. Small flow onsite
systems accounted for 1% of all new systems installed, and alterations and
replacements to these systems accounted for less than 1% of all systems installed.
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Table 13. Estimated sewage treatment system costs by type and region as
reported from July 1, 2007 to May 1, 2008*.

Region Northwest | Northeast | Southeast | Southwest | Central | State
SystemType/ Average $ | Average$ | Average$ | Average$ | Average | Average
Description Code

Septic tank to shallow 8,292 10,500 4,687 7,500 9,044 8,004
leach lines

Pretreatment to 7,000 8,841 6,747 10,857 9,354 8,559
shallow leach lines

Septic tank to 18-30” 6,426 7,120 5,363 6,271 7,073 6,450
leach lines

Pretreatment to 18-30” 8,278 7,570 6,379 9,928 8,905 8,212
leach lines

Septic tank to sand 8,865 13,455 7,700 17,450 14,369 12,367
mound

Pretreatment to sand 14,272 19,181 12,000 22,882 16,875 17,042
mound

Septic tank to drip 16,000 19,666 n/a 29,864 16,270 | 16,360
distribution

Pretreatment to drip 18,000 21,568 n/a 29,697 20,156 22,355
distribution

NPDES system 7,971 10,166 7,250 16,516 10,289 10,438
Other 9,275 7,194 3,847 6,206 6,312 6,566
Septic tank to low n/a n/a n/a n/a 10,000 | 10,000
pressure pipe

Pretreatment to low 12,000 10,625 n/a n/a 12,500 11,708
pressure pipe

*Cost data reported for 4333 sites.

System cost data was provided for 4,333 permits. It is important to compare the
number of system types reported for each category when evaluating average system
costs. Some categories had very few cost values reported. Permit cost data shows
that system average costs ranged from $6,450 to $8,004 for septic tank to leach lines.
Pretreatment to leach line average system costs ranged from $8,212 to $8,559. The
average cost for sand mound systems ranged from 12,367 to$17,042, a decline of
about $2,000 for the prior reported period (ODH, 2008). Drip distribution system
average costs ranged from $16,360 to $22,355, with a decline in the cost of septic tank
to drip distribution systems. The average cost of an NPDES system was $10,438, a
decline of about $1,000 from the prior reported period. Several low pressure pipe
systems were installed during the reporting period at an average cost ranging from
$10,000 to $11,708. Table 14 compares the ODH (2008) system costs reported to the
data obtained from reporting period of July 1, 2007 through May 1, 2008.
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Table 14. Comparison of July to November, 2007 cost data with July 1, 2007 to
May 1, 2008 cost data for each system type.

System Type

July 1 — November 30,
2007 State Average Cost
Data

July 1, 2007 to May 1,
2008 State Average Cost
Data

Septic tank to shallow leach

lines $7,555 0008
Pretree_ttment to shallow $8,752 $8,559
leach lines

Septic tank to 18-30" leach $6,590 $6,450
lines

Pretrea_ttment to 18-30 $8,117 $8,212
leach lines

Septic tank to sand mound $14, 154 $12,367
Pretreatment to sand $19,051 $17,042
mound

Septic tank to drip

distribution s19764 $15.3%0
P_retr_eatr_nent to drip $19,711 $22,355
distribution

NPDES system $11,612 $10,438
Other $7,473+ $6,566
Sﬁopetlc tank to low pressure None reported $10,000
Pretreatment to low None reported $11,708

pressure pipe
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Conclusions

In summary:

e The Clean Water Act, Section 303(d) listings
show that a total of 37 watersheds, and 116
streams and stream segments have been
impacted by urban, unknown and other
sources of pollution

e Thirty-seven final and draft TMDL reports
show that:

0 Out of the 121 subwatershed units
reviewed, 102 or 84% reported a major source of impairment as bacteria,
fecal coliform or pathogens.

o0 Out of 121 subwatershed units evaluated, 91 (76%) reported that home
sewage systems were a suspected source of impairment.

o0 A total number of 15,428 failing systems were identified for twenty-three
(23) subwatersheds

0 The greatest impact to stream segments from failing systems was
reported in the northeast, followed by the northwest and central regions of
the state, with the least impact reported in the southwest and southeast.

e In Ohio, approximately 100 local health jurisdictions implement a sewage
program. For this survey, 73 health districts reported survey data.

e Based on the survey data reported, 23% of the sewage systems installed today
are failing, and 13% are projected to fail within the next 5 years. The southwest
region of the state reported the largest number of existing systems (33%) and the
southeast region reported the least number of systems (15%). Both the
northwest and the southeast regions of the state reported the largest number of
failing systems at 26% of each region’s totals. The least number of failing
systems was reported in the central region. Conversely, the northeast (27%) and
southwest (27%) regions reported the largest number of expected future failing
systems, and the southeast (10%) region reported the lowest expected number
of failing systems.

e The largest percentage of discharging systems is located in the northwest and
northeast regions of the state. The largest number of on-site systems is located
in the southwest region of the state. Of the total systems reported for the
categories cited above, 63% were reported as on-site systems and 37% were
reported as discharging systems.

e Assuming a daily discharge of 360 gallons per day for a three bedroom home,

then over 61 million gallons of effluent are discharging daily from discharging
systems to streams and waterways.
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The average percentage of reasons for failure reported shows that soil
limitations, substandard or poor designs, space limitations, old system age, no
leach lines, and discharges exceeding public health nuisance standards occurred
for greater than 40% for sites reported for all regions of the state. Shallow
seasonal water tables and poor operation and maintenance occurred an average
of 40% or more in the areas reported in at least three regions of the state.

Other reasons for failure such as steep slopes, owner abuse, and unapproved
systems were cited less frequently for all regions, but were identified as a more
predominant reason for failure in a particular region most likely due to local
conditions.

The manifestations of data reported shows that breakout or surfacing of sewage
and discharges exceeding public health or NPDES standards are the primary
consequences of system failure occurring in Ohio. Some areas of the state, such
as southwest Ohio, reported almost twice the number of areas with discharge
failures as compared to the rest of the state. The northeast and southwest
regions also reported surfacing of sewage as another major consequence of
system failure.

Impaired or impacted waterways were identified as a major consequence of
system failure in the northwest and the southwestern areas of the state.
Suspected or known ground water contamination was reported in all areas of the
state, but was reported most frequently in the northwest region.

Published studies and collected system permit data for 2007 suggest a statewide
failure rate of 27-30% of the existing 1 million total sewage systems (270,000 to
300,000 systems). Permit data for July 1, 2007 through May 1, 2008 shows a
combined rate of 34% for system alteration and replacement for the state.
Reported survey data shows a state failure rate of 23% with a projected 5-year
failure rate of 13% (36% combined).

System age is a factor related to system failure. Over 1 million homes or 68% of
the state total number of homes in Ohio are over 30 years in age and have
systems that are just as old that will be approaching the end of their design life.

System failure has likely occurred due to the lack of adequate site and soil
evaluations to determine the presence of conditions that limit or prevent
treatment, and allow for the proper hydraulic loading of effluent into the soil to
prevent ponding and surfacing. Site evaluations were not routinely conducted in
many local health districts prior to 2007. Many local health districts did retain the
requirement to conduct detailed site and soil evaluation after the rescission of the
2007 rules.

The limited use of new technology systems that could provide solutions to
challenging site conditions and prevent public health impacts resulting from
contamination has likely occurred due to system cost and local health district,
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installer and homeowner knowledge. Use of newer technology systems in Ohio
has slowly increased over the last 10 years.

e Lack of operation and management of systems has led to system failure.
Operation inspection programs are conducted in about half of Ohio health
districts but are variable in their scope and level of enforcement. Based on 2002
survey data, only 8% of existing sewage systems are under some type of
operation inspection program. Local health districts have reported difficulty in
enforcing requirements for maintenance contracts and collecting operation
inspection fees.

e The number of discharging systems is estimated at 250,000 and 83% are
estimated to not meet public health nuisance standards of 5,000 fecal
coliforms/100 ml, and over 98% do not meet the current NPDES General Permit
effluent quality standards.

0 Based on the rules in place when most of these systems were
constructed, systems would be either septic tanks with direct discharge,
septic tanks to sand filters or aeration units with direct discharge.

0 Assuming an equal distribution of system types (83,500 each), and
assuming that 0% of septic tanks, 99% of aerobic treatment units, and
50% of the sand filter systems (based on published and reported data)
meet public health nuisance standards, then 208,750 (83%) discharging
systems are likely exceeding public health nuisance standards of 5,000
fecal coliforms/100 ml.

o To date, nearly 1,000 discharging replacement systems have been
installed that meet the NPDES General Permit for replacement household
systems.

e Permit data for July 1, 2007 through May 1, 2008 shows new household systems
accounted for 65% of all systems installed, household replacement systems were
21%, and household alterations were 13% respectively of all systems installed.
Small flow onsite systems accounted for 1% of all new systems installed, and
alterations and replacements to these systems accounted for less than 1% of all
systems installed.

e Permit data for July 1, 2007 through May 1, 2008 shows that septic tank or
pretreatment to leach line systems accounted for the majority of systems
installed at 67% of the state total. Septic tank/pretreatment to sand mounds
accounted for 14%, septic tank/pretreatment to drip distribution accounted for
3%, NPDES systems accounted for 10%, and other system types accounted for
8% respectively of all systems installed.

e Permit cost data shows that system costs ranged from $6,450 for septic tank to
leach lines to $22,355 for pretreatment to drip distribution. State average system
costs were very similar to those reported earlier by ODH (2008) except that costs
for mound systems declined approximately $2,000, and NPDES system costs
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declined by about $1,000. Several low pressure pipe systems were installed
during the reporting period at an average cost ranging from $10,000 to $11,708.

System failure leads to system replacement or extension of sewer lines which is
expensive for both the property owner and the community. According to updated permit
data, system replacement costs will range on average from $6,450 to $22,355
depending on site, soil and lot conditions. Data collected from Ohio EPA and the Ohio
Water Development Authority shows that on average $55 million is spent each year on
extending sewer lines to areas of failing systems and constructing or expanding
associated wastewater treatment plants (Ohio Department of Health, 2008). The Ohio
EPA, Clean Watershed Needs Survey, 2004 data shows a reported need of $874
million dollars to correct areas of failing systems. This cost estimate includes repairs,
replacements of existing systems, or extension of sewer lines/construction of new
plants. Ohio Department of Health (2008) estimated that $14.6 million was spent on
system alteration and repair in 2007. These costs reflect repairs and alterations made
to systems installed prior to 2007, under the 1977 rule standards in effect in Ohio.
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Recommendations

e Implement the recommendations for sewage treatment system siting, design,
and installation, operation and maintenance recommended in the ODH report to
the Household Sewage and Small Flows Onsite Study Commission. Proper
siting, design and installation will help ensure systems that protect public health
and the environment, and also protects the investment the property owner makes
in the systems and reduces the need for public dollars to provide sewage
treatment through public facilities. System designs need to account for site and
soil conditions, site limitations, reasonable expected design flows and waste
strength to ensure proper system performance.

e Recommend the use of a proactive and preventive approach 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 environments or ecological resources.

e Improve coordination with and provide training to local watershed groups and
other grass roots organizations (green and community initiatives) to help promote
an understanding of the importance of proper sewage system operation and
maintenance to the system owner, and the impact to a community when systems
are not maintained. Encourage and facilitate solutions and activities that prompt
system owners to take an active role in household sewage system management
and maintenance.

e Continue the use of operation permits through local health districts with the
provision of flexibility to establish local operation and maintenance management
programs that recognize priority protection areas, high risk water or ecological
resources, or existing unsanitary conditions due to a high incidence of system
substandard performance or failure.

e Provide the necessary legal and enforcement tools for local health districts to
ensure that service contracts for mechanical systems are maintained, and that
routine inspection and maintenance occurs for all systems.

e Recommend the continued option for establishing household sewage treatment
management districts to help provide proactive or responsive approaches to
resolve sewage treatment problems in an area.

e Encourage and facilitate decentralized wastewater management of systems
through public utilities such as county or regional water and sewer districts, local
government, and private utilities. Decentralized management offers a public and
private sector tool that provides assistance and support to system owners, offers
a cost structure that is affordable, and helps ensure that systems in a wide range
of density configurations are properly managed.
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APPENDIX A

LOCAL HEALTH DISTRICT OPERATION AND FAILURE RATE SURVEY
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Ohio Department of Health
Study Commission Survey 2008
Explanation and Instructions

Amended House Bill 119 was enacted by the General Assembly and signed by
Governor Strickland on June 30, 2007. Section 737.12 (B) of the bill states:

(B) The Director shall conduct a survey of boards of health in this state
concerning household sewage treatment system operations and the failure rates
of those systems. The Director shall issue a report concerning the survey to the
Household Sewage and Small Flow On-Site Sewage Treatment System Study
Commission not later than June 1, 2008. Boards of health shall provide, in a
timely manner, any and all relevant information pertaining to the household
sewage treatment system program that is requested by the Director under this
division and that the Director determines to be necessary for completion of the
survey.

The attached survey tool will be used by the Ohio Department of Health to obtain the
information required to satisfy this mandate. The survey is an Excel spreadsheet.
Completed surveys must be returned to ODH no later than May 2, 2008. ODH
appreciates the cooperation of all Local Health Districts (LHD) to meet this deadline in
order to allow ODH the appropriate time to compile the information and prepare the
report for the Household Sewage and Small Flow On-Site Sewage Treatment Study
Commission. ODH will also be collecting data from other sources to identify system
operation and failure rates. Ohio EPA water quality surveys, studies by area wide
planning agencies, and watershed organizations will be used to prepare the report.

Attached with the survey are instructions for completing each line of the survey. You
may also toggle over the red triangle in the corner of the survey cell on the Excel
spreadsheet and the instructions will appear. Two example surveys have been
attached with the instructions, one for a specific area, and one that represents the rest
of the district failure data.

ODH anticipates that each LHD will complete multiple surveys for their district. A
separate survey is required for an “area” that has been identified or is known to have
sewage system failures. LHD’s may choose to group areas with failing systems where
appropriate. LHD may have more complete information for “problem areas” that have
received added attention in the form of surveys and nuisance complaints. It is
understood that many of the systems in these “problem areas” were constructed at
about the same time and are similar in nature; therefore, they may be manifesting
similar failures and it seems appropriate to group these systems accordingly. Since
ODH recognizes these similarities and that the effects of improper sewage treatment
can become evident quicker in areas of dense population, it is requested that these
areas are identified, and a separate survey is provided for each. A final survey should
be completed for the parts of the district that were not included in the individual area
surveys that represents site by site system failures across the rest of the district.  After
each survey sheet is completed, please save the Excel spreadsheet with a name that
represents your district and an identification name for the area.
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Actual data, obtained from surveys, inspections, or studies, should be used whenever
possible. ODH realizes the information requested in this survey may not be readily
available in some districts. It is understood that estimates will be used in these cases.
The estimates should be based on the districts permit and nuisance complaint counts
whenever possible. Estimates based on the local health departments general
knowledge of their district and census data are acceptable when no other information is
available. ODH and Ohio EPA are available to assist LHD’s with analysis of census
data. For example, LHD’s could use census data to determine the number of
households in a specific area where systems are commonly known to be failing, or
census data could be used to estimate the number of failing systems or projected
failures based on household age and soil types. Please note that ODH is not asking
LHD’s to conduct new field surveys for this information, we are simply asking LHD’s to
report on information they have currently available.

The surveys, or portions of the surveys, will be shared with the Ohio Environmental
Protection Agency in order to facilitate the collection of data necessary to complete the
2008 Clean Watersheds Needs Survey (CWNS). The CWNS is conducted by OEPA
every four years under the Clean Water Act (1972) Sections 205(a) and 516(b) (1). The
CWNS is key in estimating the monetary needs of local municipalities and will influence
the dispersal of federal funds allocated to meet the water quality and water-related
public health goals of the Clean Water Act. This information will also be used to work
with our federal and state legislators to help obtain funds from other sources, for
example, to supplement HUD and CHIP programs, and to help develop alternative
funding sources and programs for system owners.

If you experience any difficulties with completing the survey, need assistance with
survey estimates and numbers, or have any questions about the survey, please do not
hesitate to contact Nathan Johnson with the Ohio Department of Health at (614) 644-
7181.
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Ohio Department of Health
Local Health Department HSTS Survey 2008
Detailed Instructions

1. Health District
Indicate the local health district where the submitted information was collected.

2. Area Name:
Provide a name for the area that will be described within each particular survey.
Use the municipality name if the area is incorporated or the subdivision name
when appropriate. The name will be used to identify and discuss the data set.
The name “the rest of the district” may be used when completing the general
survey for the parts of the district that were not included within the individual
surveys.

3. Is the area incorporated or unincorporated?
Please respond: currently incorporated or unincorporated.

4. If the area is unincorporated, provide a narrative description of the location
or provide a map that indicates the location of the area.
Provide sufficient information in the form of a written narrative (e.g. at the
intersection of SR 12 and CR 190) or provide a detailed map identifying the
locations orientation within the district.

5. Number of systems and system failures
Provide your best estimate of the numbers and types of HSTS in this area that
are (a) existing, (b) currently failing, and (c) anticipated to fail within the next five
years. A "failure" is a situation that should result in necessary alteration or
replacement of the existing household system, and not simple maintenance
items. The survey sheet that is completed for the rest of the district should
exclude (subtract) the system counts for the specific area survey sheets.

6. Principal Reasons for failures
Please identify the known or suspected reasons for the failure of sewage
systems in this area and estimate the percentage of systems that are failing for
each reason checked. It is understood that more than one of the provided
reasons could contribute to the failure. Fill in the value for as many as apply - the
total can exceed 100%.

7. Manifestation of the Failures
Please identify how the failure(s) that are occurring in this area are being
manifested. It is understood that a single failure could be manifested in more
than one way. Check as many as apply.

8. Would either HSTS alterations or replacements be a feasible option for
either some or all of the area?
Indicate the approximate percentage of failures that could be corrected with
alterations to the existing HSTS.
Indicate the approximate percentage of HSTS that need replaced with a new
system.
If an area has participated in an engineering study, and the study has determined
that sewers are the best solution for the area, answer “no” and do not list a
technology to be used as an alteration or replacement. If it has not been
determined that sewers are the best option for the area, indicate whether
alterations or replacements are an option and include a technology to be used as
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applicable. It is understood that the only solution for all homes in an area may be
NPDES discharging systems. LHD’s do not have to determine whether sewers
or on-site systems are the best option.

9. If any HSTS alterations or replacements are feasible, what type(s) of HSTS
technologies should be used?
Complete this section for systems identified as capable of being altered or
replaced. Based on available site and soil information and/or the districts general
knowledge, what type of systems would be utilized to alter or replace the failing
systems.

10.Would it be feasible to send the wastewater flow to a nearby existing
wastewater treatment plant?
Regardless of whether HSTS alterations or replacements are feasible for some
or all of the system failures, identify the name or names of nearby wastewater
treatment plants. The purpose of this question is to identify whether sewer
extensions is a possible solution for the area.

11.What is the basis for the data provided in this survey for this area?
Identify the process by which the submitted data was obtained or estimated.
Check the choice that best describes the process. Indicate only one choice.

12.Notes
List any additional information about the area you believe may be beneficial,
including, but not limited to, the age of the homes, engineering surveys
completed and sampling data collected in the area.
This area may be left blank if you have no other information to provide.

You may also toggle over the red triangle in the corner of the survey cell on the Excel
spreadsheet and the instructions will also appear. Two example sheets have been
attached with the instructions, one for a specific area, and one that represents an entire
county failure data.

Please e-mail* the completed Excel spreadsheets for your district by May 2,
2008 to:

Nathan Johnson

Nathan.johnson@odh.ohio.gov

Phone: 614-644-7181

Fax: 614-466-4556

Ohio Department of Health

246 N. High St.

Columbus, Ohio 43215

* If you have difficulty transmitting the completed spreadsheets via e-mail please
contact Nathan for assistance. Other formats for submission can be accepted on
a case by case basis.
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APPENDIX B

REVIEWED TMDL REPORTS AND INFORMATION RELATED TO THE
DOCUMENTATION OF FAILING SEWAGE SYSTEMS

ODH Sewage Treatment System Operation and Failure Rate Report Page 50



1G abed 110day a1ey aunjie4 pue uonesad walsAS juswieal | sbfemas HAO

Jjuswabeuew walsAs andas lanag aIn)noLbY 9 (puejyory‘ureio‘aug‘puelysy)
swaisAs ondas Ajney ayeuiwia pue Ajuap| 3901S9AI| pue ainyndLby c (semereosn] Mie1s‘saw|oH)
¥9a1) 1ebns ‘g1
adueuaurew pue uonodadsul ondas sabieyosip redidiuniy 2 (Jwwns“euipan‘urelo]eboyeAn))
1Ny Aoy LT
Juswabeuew walsAs ondas Janag 001S9AIT ‘Hount WIS 7 (Buluoyepy‘|iInquini | ‘abenod)
Jany Buluoye ‘9T
Juswabeuew walsAs ondas Janag|] uoneiuawipas pue ainnoLby T (e1'ebneas ‘eingeiysy)
JBAIY pueld) JAMOT ‘GT
1uswabeuew waisAs ondas Janag aIn)nouby/ e (Buluoyey‘jjosred eURIqWN|OD)
981D Ianeag s vT
ondas aoe|dai ‘sabieydsip ondas Jo |0u0D SMOJHIBA0 JBMBS pauIquiod T (eboyeAndaxeT)
%9310 pIPN3g €T
Juswabeuew 18)aq ‘UoLINPS JISUMOSWOH sabureyosip redipiuniy 2 (ebnean)
JaAIY eboyeAn) Jaddn 2T
uonoe oN sabreyosip redidiunpy 0 (mwwns‘abeliod ‘ebneas)
laniy efoyeAn)d s|ppIN "TT
aoueualurew Jadoid pue uonoadsu| jounl uegin ‘MOJLIBAO JaMas v (ebenod‘eboyeAnd euipay‘nwwng)
Jany eboyeAnd 1amo ‘0T
Jwbw Jarem wiols pue walsAs ondas jusawdojanap pue z (oxe1'ebneas “eboyeAn))
Janry uubey)d ‘6
uoneanpa algnd ‘swalsAs ondas Ajney ayeuiwi|3 ainynaube ‘younl ueqin [ (euipa\ ‘uresoT ‘uoinH ‘eboyeAn)d ‘puejysy)
JaNIY Xdelg '8
TE 1SVIHL1HON
onpa aljgnd ‘swaisAs ondas Aney areuiwi|3 ¥001S8AIT ‘@I noLby v (poopn‘Asnpues ‘emenQ)
J19AIY ressnoy "/

UO01}29]|09 J9YeMalSeM pPazieljud uoIIeIUBWIPAS HI0ISOAI
13l ' ' poZiEus) el IPIS A0S 9 (JopueApn‘eo8UaS ‘UoLB\ ‘UIpIRH pIoJMeID)
«(Jaddn)ianry Axsnpues ‘9
Juswabeuew WaISAS Juswieal] abemas sawoH 3J01S8AI| pue alnNyNJuby T (eu3)
Noa1D |addey) pue ¥8a1) UBWOAA PIO 'S
uoneonpa 21gnd ‘swaisAs ondas Ayney aoe|deay uoljelaye yelgeH Z (pueyary‘uoiny ‘au3)
JONIY UOINH ‘¥
91sAs ondas apeibdn ‘swaisAs ondas Jo Juswabeuew Janag uoleUBWIPAS ‘alnynouby 9 (1opueAp‘WeuINd ‘uIpJeH Y200ueH us||y)
JBNIY pleyouelg ‘g
uoneonpa olgndwaisAs 3901SaAIT ‘81N nduby/| 4 (ezre|bny pue 1a2I9|\)
JaMas urew 0} 198UU0I ‘SWaISAs Ajney aoe|dal 1o Jreday sAIe|\ "1S 9yeT pueld) pue y3aa1) Janeaqg ‘g
uoneonpa algnd swaisAs 2.nnouby ‘Bunnioejnuen [ (uapmueA‘weuind ‘buipjned‘us|v‘azie|bny)
ondas a)Is-uo areulwia ‘swalsAs ondas Ayne} aoejdey (1addn) Janry azrelbny T
vZ 1SIMHLHON

110day ul papn|ou| SuolepuUsW W09y SISH uswreduw) S1SH Alunod/paysiarepm
JO S821Nn0S 13Y10 AQ spaysiaremgns
paliedw) Jo #

ININHIVAINI SLSH - 1 379V.L




Joday aren 2SO 1R SO UL} 910U 1900 ABiLL SDAUSISIEM,
0T [e101
swalsAs ondas Aney areuiwig pue Ajpnuap| aIny)ndube pue ¥201SaAlT] 2z (wnbBupisniy‘uo1d0ysoD BupdIxou)
«IBAIY BIWOIRNRM "LE
Jwbw 1anaq ajqissod uaym siamas apinoid] 3o01seal ‘asn pue| ‘@inynduby| v (Mmo1IOIN ‘uoLBN UIpjURI4‘BIeMEIad PloIMELD)
oAy ABueius|O "9g
‘uswanosdwl walsAs ondas jusWIydLUad d1IuebIO 9 (ueboT ‘uolun)
«(J8A1Y 010195 01 Areinquil) %812 ||IN ‘S
swaisAs ondas bulrey speibdn gouny wliois ‘ainynauby c (‘uoiun‘uebo‘areme|aq)
#9310 S8)0g v€
uonoe oN 3001SaAIT ‘JJounu ueqin 4 (moulo uIpjuRIA pIBILIRS XOUY ‘BuII] ‘areme|aq)
19310 Inuem Big ve
uoneonpa algnd ‘suone|nbai 1ebuons 901S8aAIT ‘81N ndLbY/| c (Remexdld ‘uipjueld ‘uosipey ‘uolun ‘ueboMreD ‘ubredwey))
9810 Agqreq 6ig ee
& AVHLINIOD
saonoeld Juswabeuew 1saq paysiare aInyndube pue %201SaAl T [(ERNEINEE )
1oAY yseqem ze
Juswabeuew walsAs ondas Janag aIn)nouby/ Z [EIEREREIE)
%8810 uml “Tg
Juswabeue walsAs ondas Jenag| "sig redidiuny pue ainynduby/| 9 (lwrein‘axreq)
Jany Jarem||ns "og
wawabeuew paysiarem Janag sabreyasip redidiuniy T (4opng‘uoyiweH)
(181 01y 01 Arengu L) 38810 [IIIN 62
Juswabeuew waisAs ondas Janag eluowwy ‘snoloydsoyd e (uairepn‘uoiuIA‘AlawobiuoN ‘uouD ‘BusaID Nie|D)
(1addn)ianry 1weln s "8z
Juswabeuew walsAs ondas Janag ain}ndube pue %201SaAIT T (4opng)®@81D uelpU| ‘2
Juawabeuew waisAs ondas Janag aInyndube pue %201SaAI T (a1ga1d18)Ing)¥@310 9|lWIN0H "9Z
ST 1SaAMHLNOS
1ue(d pazieuad 0] 109UU02 10 S1SH Sieday abeurelp auiw pIoy/| T (K114 ‘uebloly ‘suayly)
¥oa1D Aepuns ‘Gz
uonoe oN uoneyIs'Hd ‘sfelsiN 0 (UOUIA'SBIBIN'BUINO0H "Bl|[eD 'SUBYIY)
(1addn)yea1) uoodoey ‘17
uonoe oN abeurelq aulp pIoy/| 0 (A11ad ‘BunjooH ‘suayly)
981D Aepuol\ ‘€2
suonelado panoiduw| abeurelq aullN pIoY / (ereo ‘suayry‘sbiay)
39310 Buipea ‘gz
Juswabeuew walsAs ondas Janag| wnuiwne ‘abeurelp auiw pioy Z (Aesulano‘aoluol)‘a|qoN ‘uoibulysepn)
39310 %ona 'T¢
0T 1SV3IHLNOS
110day ul papn|ou| SuolepuUsW W09y SISH uswireduw S1SH Alunod/paysiarep

10 S=921Nn0S 19YlO

Aqg spaysiaremqns
paliedw) Jo #

ININHIVAINI SLSH - 1 379V.L




€G abed 1oday arey ainjieq pue uoneladQ WaISAS Juswieal] abemsas HAO




paiiodey 10N eled :¥Na
8|qeoljddy 10N - /N :puaba

G abed 10day arey ainjre4 pue uoneladO WalSAS Juswieal] abemas HAQO
VIN VIN VIN VIN ou VIN VIN Iin4 Jwwns >d310ysiq 0e
VIN VIN VIN VIN ou VIN VIN N4 abewod e (014
VIN VIN VIN VIN ou VIN V/IN 4 ebneso 30 Yoswyeaig oT (a1ppIn)1an1y eBOyRAND [2000TT#0]
gNa dNa uNa /€8 sak [EEEN 3D 1S9 “uny Aingsbury JUsWwurene-uoN efoyeind 3113 9xe 012210 SINUIML MOjog 09
10 Big youeig piod B0 I 40 Big
¥Na dNa dNa dNa sak| 223} uny mopea|y Janeag ‘emaddiyd JuSWUreNe-UON efoyeind ‘ywwns ‘abeuod 991D SINUIML 05
‘uny X917 199Q g puod ‘N SINUIL MOJaq 0} %9310 suIMApuelg mojeg
Al g RUIPAI ‘NN AR LT
aNd dNa dNa aNd so 1229} PNIAL g S1amod O sumApuelg 4D MOJIBA DERTELISEE =004 S MO[3q 0} JaArY eBoyeAnD 1 mojog 00
‘BUBD 0lYyO'qulL 'O 13Ny eboyein)y
yNa yNa uNd uNa sak 1298} 0N %D %03 EaIF 493100 e 106Ul Juswurene-uoN Jwwng 1 MOJ2q 03 38310 YoaUealg MojRg og (1omo7)18A1y eBOyeAND [zoooTTY0]
(9210
sak sak 00§ sak sah eUAJOR] uny yosial4 ‘uny sueq jJuawUrele-UON Japng|  ajwusnas Buipnjoxa)ieald ajiwIno- 0L
ou ou ou ou ou VIN VIN 1in4 Japng ‘ajgeid 9310 3|IWuaNas 09 %9310 8jIwinog [20008050]
yNa dNa yNa dNa sak 1203} e} JusWUIENe-UON ebnea ‘eboyein) ‘axe yInow 0} youelg eloiny oe
20n7 Jaddad O ajepmaq ‘uny ¥MeH ysiep
000'7E uNa S8 dNa sak [eoa) 3001g ABUO)S ‘Yourlg BIOINY| JuaWureRe-uoN ebnean youe.g eioiny 0z Janry ulbeyd [£000TTFO0]
dNa dNa dNa dNa S3, eudpeq uny WS ‘uny ysnig juswureye-uoN uowun uny >pIapmod 09
dNa dNa dNa dNa sak 'UBJOE(| 104 15T ‘qUL PIBYSUBI 3104 1SS yduelg
YINOS ‘quL PloSUBI SO %104 YLON JuSWUIENe-UON areme|aq ‘uolun 3910 saxjog 09
sak BlIS)0®! unY LIS DHOS ISIM usLuUreNe-Uou aremea J9AY 01010 9910 S3%0 [ ]
dNa dNa dNa dNa 11910eq OUBIG UINOS ‘PIBYSUBIA 1S9 104 1SOM n W 1°d 1y 0j01s 09 331D sax0g T00090S0.
YD 1eag 0 avid YO 199a Uswiufene-uon Us|ly weund 38310 Alloquer) 09
el910Rq 1D Asiry s K210 Asiy usLUfeNe-UoN weuind pue uajly }20dueH o310 Aol 0s
uny s,Na %0 emeno usLUfeNe-UoN Weuind pue Y20oueH 39210 BMENO ov
el9I0Rq 50 uny >ong D a|be3 uswiufene-uoN >000URH >e310 9|feg oe
‘yaua yels o 8k JusWUreNe-uoN ©23UaS ‘JopueA ‘Yo0oURH 9910 aA1a8IN0 0z
dNa dNa dNa dNa sak euaeq 4o)@ UOLEBYA 13)IN0 dYL ‘uny
MOJ[eYsS 'yoNa uosduwisAsaloS ‘uny orelod Juswurene-uoN >900UeH pUe UIpIeH JoyempesH preyouelg ot J9AIY preyoue|g [8000TTY0]
dNa dNa dNa dNa sak euaeq eboyeAnD ‘ureio {inow 0} youelg 1S9/ 0s
59919 Yyouald JusWueNE-UON pue 1SeJ JO SEOUBN|UOD JOAI Hoeld
yNa yNa yNa uNa sak BUBI0R] Linow 03 %8310 %000
931D MOl juswurepe-uoN eboyeAn) ‘ureio|  weansumop oAl Yoe|g youeld ise3 or
58310 %000 WeaNsumop
VIN VIN VIN VIN VIN VIN VIN iny| RUIPSA ‘UreloT| O} Sislempeay JaAl oe|g Youeld ise3 0
yinow
uNa %02 aNa dNa sek eu9Eq Hea1D ‘uoibulljem JusWUrEREe-UON puejysy 0} SI31eMpeaY JAAIY %0B|g Yourlg ISIM o0z oA Sfoe|g [1000TT#0]
gNa dNa dNa dNa sak EIERE] uny JUsWUeNEe-UON areme|aq | o810 Wn|y 1oM0] 09T
‘awnoqiy ‘uny Buuds m ‘uny Buuds
uNa dNa uNa dNa sak eus)0Rq uny Big %O wnjy yueig M ‘uny Jayung JusWurele-UoN MOLIOW ‘areme|aq o210 wnyy Jaddn 05T
uNd aNd uNa aNd sak 229 4D OIPOBIE D BUUSHIN'UNY UOSE| JusWUeNE-UO| Pikred 9210 INUfeM Big Jomo ot
1299} 10 IPRIEIF IO BUUSYOI'UNY UOSEIN I N ) O G #8910 e Big 1Mo
uny spjouhsy . , . .
dNa 9%00T 60TT 6TvT sak| 1693} uny eaUNQ HYO SYeUSBNIRY 4D JAAIND WBWUEIE-UON| - xOu ‘Bupjor ‘mouop ‘aremei2 8310 UM Big saddn| o€t #8310 1NUfEM Big [10009050]
uNa dNa uNa uNa sak 1203} youeIq|ioH JusWureNe-UON uosipeN ‘uIpjueIS ‘Aemesold y9a10 Aqreq fig 1amo 0zz
104 buLAS o310
dNa dNa dNa dNa sak [edg)|  UOLEG'YONQ S3jed ‘Yol UoliweH 43310
ajoeal ‘uny 101001d %D Agreq s Jamo JUSWUIENe-UON ielD ‘UuosIpe ‘uoiun ‘ubredureyd >e210 Agre@ ami 01z
VIN VIN VIN VIN ou VIN auou N4 lolun‘uIpjuel ‘uosipe #9210 Agreq big a|ppIN 00z
Ny Jebns ‘uny uosuIqoy uosipey
uNa uNa ¥Na dNa sak [e2a) ‘uny ong ‘yaueig 1ej4 91D Aqreq big Juawurene-uoN ‘ubreduwreyd ‘uolun ‘uebo 921D Aqreq Big Jaddn 06T 981D Aqreq Big [T0009050]
yinow
yNa dNa dNa yNa sak 1203} 0} SAiey 1S 8y pueID Jo Weansumod JusWUIENe-UON azie|bny pue 19019 >ea10 Janeag oe
JBAIY At axe 1S
yNa yNa uNa dNa sak [e09)] saeINqu L )l pue s,Atep 1S 9yeT puel Juswurele-uoN azre|bny pue JeoIsN|  SeueINgu ] pue SAIR 1S axeT puelD oz pueIS pue %9810 Janeag [toT0ZTS0]
q %D Bureid ‘IA quL azfelbny ‘youa 5 . . . Jony azfe|bny 1Mo
aNa aNa ANG dNG 5o eueIeq ) i) Gl SR ) M e uBWUTeNE-UON| BUIpINed ‘UM UBA ‘Ua]Y ‘Weuind| weansdn o) yea10 sBuluuar weansdn 09
Ny YoNg O SIXIS ‘UNY SWIS YO SJIUOM | se019 sbuluuar weansdn
uNa uNa duNa dNa sek euaiEq JusWUreNe-UON weuind ‘ezre|bny ‘us||y 0139810 BIOUSNd WeansuMog 0z
uny 1axend MO uewynH Yo (49310 B1aYsNd weansumoq
dNa dNa dNa dNa = BleREq dwed %D MO ‘uny L@ ‘Il quL o azrejbny/| JusWUreNe-uoN ua|ly ‘a: 0] sIa1empesH) JaAly azre|bny| ot (1addn)ianiy azre|bny| [20000T#0]
swalsAs Buljre)| swaisAs swoy swalsAs SwalsAs Juawiredw (snosoydsoyd sweans (919 ‘Juswurene-uoN Aunod paysiaremqns (s)JlequinN aWeN paysisre| (TTONH)
wouy afemas Buiire Jo 9| swoy Buirey PUETITETT 0 221n0S ‘sjuainu ‘usboniu | 10 salpogiateM paredw] [euoNeaI0ay |10 |INd) paysieremans Ja1emgns paysiarem
J04av 1s3 Jo# panioday [@emas pjoyssnoy|  pajoadsns ‘[eoa)juswiredu 40 Snels [eUOIEa109Y
10 # panioday abemas awoy s| Jo asned

Juawbas weans Aq swaisAs Builjreq Jo laquinN

I1alq

el




paiiodey 10N eled :¥Na
3|qeal|ddy 10N - W/N :puabaT

G5 ebed 10day arey ainjre4 pue uoneladO WalSAS Juswieal] abemas HAQO
dNa dNa 2662 uNa sak eu9)0Rq unJ 90ysasIoH ‘1o ABueius|o JusluUreNe-UON uipjueld ‘aremelaq ABuejus|Q 1emo 0zt
dNa dNa 1202 dNa sak eus)0Rq 10 BndENd ‘yang usin jusLIUENe-UON MOLIOW ‘UOLIBI ‘Breme[aq ABuejus|o a|ppIN 0TT
dNa yNa ovLe yNa sak eUAJORY uny |oodAe|n
‘uny Big ‘uny [IBYMND S,WES HD Meys JuBWUIeRE-UON MOJLION %9210 SU0ISIBYM 00T
YoNQ UewIBWIWIZ ‘UNny 1ejd ‘YdNa Jeewnys
¥Na dNa LET2 dNa sak| eusRq JusSWUreNe-UON MOLIOW ‘UOLe\ ‘pIojmel) ABueus|o Jaddn 06 J3A1y ABuelus|o [T0009050]
PEETTo)
dNa dNa dNa sak sak elsI0Rq 38810 UBWOM PIO Juswurene-uoN aug JeddeyD » uewo plO or Jeddeyd » uewom p|O [zT000T¥0]
MOJIOH 80D ‘MOJIoH ASXUOI
dNa VIN V/IN ou ou abeurelp pulw pioe 104 MOUS pue %9310 Aepuojy i JusWUreRE-UON Auad ‘BupjooH ‘suayly|  ‘Uny 1SOT ‘4104 MOUS JO 104 ysnig 0T %9910 Aepuopy [¥0z0€050]
VIN VIN VIN ou ou uoneisife yenqey Areinqui ANg uswureye-uoN Joun Arengui ANg 0L
V/N V/N V/N ou ou USLIYILUS JIUEDIO #9310 san|g uswUfeNe-UoN Jreme|aQ uolun #9310 sen|g oL
VIN VIN VIN ou ou|  sapinsad eluowure Ny $9SS0ID Youelg YUON uswUfeNe-UoN Joun Ny $8SS0ID Youelg YUON oL
VIN VIN VIN ou ou uawydUUa dueBio uny sassoId uswUfeNe-UoN Joun uny sassoId oL
yNa uNa yNa Z8eT sak wioyj09 293y, any umo uswUfeNe-UoN Joun any umo oL
uNa uNa uNa dNa sak wioy|09 293y, 191 0J0IDS 0] UNy I8N0 usLUfeNe-UoN Jreme|a@‘uolun 19/ 0J0IDS 0} UNY SN0 oL
(010198
VIN VIN VIN VIN ou VIN VIN Iind uebo uny 18NQ 0} sisyempeay 0L 031 Areinqui) %8310 |IIN [T0009050]
0 I 1M (oo
dNa dNa dNa AN sak euapeq IIN %104 1SEF'UNY SISS0ID ‘UNY UMOL juswureye-uoN Japng ‘uoyiwey 3310 N ot 01 Areingin) %8310 |IIN [e0z06050]
dNa %02 8% 90vZ sak eus)0Rq 3O MOJIBA PUe qeld ‘(I jJusLuUreNe-UON Buiuoyep J19pi0g elueAASULRd 01 %9310 [IIAI 08
dNa dNa dNa dNa sak euSI0Rq %D menbs ‘Japueay ‘pniy ‘ounbsoy JuswUreNEe-UON Buiuoye ‘Inquini | 59310 [N weansdn oL
0149910 0NNbSO WeaNSUMOp
dNa dNa dNa dNa sak eUBI0Rq 9210 %ona JusWwUeNEe-uoN jInquuniL. 52310 oNnbsop 0s
weansdn 0} ¥9a10 9|fe3 weansumop
¥Na NG NG dNa sak| euseq PEETS K] JusWUreNe-uoN abeuod 931D o|beg or 1aA1y Butuoyepy [soTOE0S0]
RE]
VIN VIN VIN VIN VIN VIN VIN Iin4 ebneso ‘e |  axe 01349310 [N MOJSg JaARY puRID 09
AN AN AN AN sak 1e29)] yea10 AIslowa) juswiureye-uoN eINgeysy| 23310 N 0s 19AIY puel9 JamoT [voooTTY0]
dNa dNa dNa dNa ou VIN VIN Juswurene-uoN uallep) ‘uojulD ‘audain| (3104 uosiapuy 1dsoxa) ¥e81) Jesard 0S
g . p (pausiarem
dNa dNa 008 uNa sak suaboyred o810 Jesead JusWwUeNEe-uoN uslB ‘UoIUID ‘BUB3ID SEE) TSR SR e or
. . . PEETie)
duNa daNa 4 dNa soh susboyred uny sApe|o juswurene-uoN KiswoBluoW ‘uairep ‘ausaln Jesae) aA0(e 0] }9a1D Janeag mojaq 3
¥ PECTe)
dNa dNa dNa VIN ou VIN VIN jusuureye-uoN auavIo 1oNBBE MOJO] 0} Y3310 BISSEIN SNOGE 0c
e e e e Sea susboyred) 510 JeSIED) 03 3405 YLON JAR IWRIW JusWurele-uoN e 39210 SISSE|\ 9A0GR 0) Siajempeay ot J9AIY IWEIN 3117 [20z06050]
dNa dNa dNa uNa sak eu9lORq 58910 ysnig JusWUeNE-UON eURIGUINI0D >e910 Janeag s 06
dNa dNa yNa uNa sak eUBI0Rq uny aljsa JusWUreRR-UON loareD “eueIquIN(0D 5104 1S9 08
AN AN AN dNd sak euapeq 40 AsuoH juswiureye-uoN ‘euelquinjod 104 3IpPPIA 0L 931D 1aneag 3T [totogos0]
095'69T %09 1934 (=17 sak w041|02 [223)| Y104 sewoy JusWUeNR-UON sBrapy 5104 sewoy L oL
089'22 %08 €9 9zT sak wioyj09 293y 13714 0IYO By} JusWUeNE-UON elfes ‘sbispy 18I 0IYO By} 01 Y981
01 %9810 Buipea ami] mojeq 3910 Buipes BuipeaT s mojaq o310 Buipea 0
082'20T %09 86¢ 167 sak 009 [203)] ea10 Buipea amr TSI sBiow o810 Buipea e 0
02€'12T %09 L€€ 295 sak w009 98y, @1 buipea s JuBWUIENE-UON 19210 Bupea apI] anoqy/|
aA0QY 01 %104 PN Mojag Y910 BuipeaT sbis 01104 PN Mojag %810 BuipeaT 07
088'6C %05 €8 99T sah Wio1j0J [ed3)} 104 pniA juswurene-uoN sBray 3104 pniA 0
04 pnN 104 PN 8A0QY
000'59 %08 08T 65¢ sak WiI01j09 [£99JPA0GY 01 UNY 3|IN @A MOjag 91D Buipea JusWUreNEe-UoN suayly ‘sBIB| 03 uny B|IN A1 Mojegd 48810 Buipea oz
000'8€ %0S 0T €TC sak WHojJI0 [ed3)| uny 3|IN 314 mojag 0333310 Buipea juswureye-uoN suayly ‘sBIaN| uny BlIN A1 Mojag 01 391D Buipear] ot ¥9810 Buipea [0602020£05]
uny as1anay
dNa dNa dNa dNa sak elseq ‘uny uowres ‘uny oI 9 uelpuj s juswurene-uoN J8png @31 uelpul 08 @310 uelpu| [z0008050]
dNa dNa dNa dNa sak eUSIOEY| O 9YeusaeY Youelg ISIM YO HeMION Juswurene-uoN uoinH J9AY UOINH YoueIg ISeT oe
VIN VIN VIN VIN ou uonese Telqey 1SB3 ‘Uny 91e|S JaMOT %4310 Sqoder In4 313 ‘uoiny JInow o) uny aYe|S weansdn oz
dNa uNa Ly uNa sak| eus)0eq ‘yona yoys ‘uny ysrey Juswiurene-uoN pueyary ‘uoiny uny ale|s weansdn oisialempesH 0T JBAIY UOINH [zT000T70]
1Ay puelD
dNag %02 9T 08 6v sak euapeq J3AIY pIPN3 jo youelg ise3 juswureye-uoN eboyein ‘axe J0 1S9/ 03 JaAry eBoyeAn) Jo ise3 0T 331D pljon3 [eoooTTY0]
dNa dNa dNa uNa sak EIEEED] uny JIom| FVENVETER] @SUIaND "9[qON "UOIBUIYSEM| 51105 1S9/ PUE X910 %ona 743
¥Na dNa dNa dNa sak| euseq uny ajddiym| JusSWUeNe-UON S0IUO ‘B|qON ‘uolBuIySEeAA 3931D 3anQ i04 1se3 01T %9912 ¥ona [tozogoso]
dNa dNa yNa uNa sak eUBI0R] youq sedrey JusWUreNEe-UoN ebness o210
Yo3usealg Mojaq 0} 400Ig Xor|g Mojeq 02
¥Na dNa dNa 0SS sak| eusloeq >ooug JaAmes 0 inuisnng juswiurene-uoN ebnean %0019 3oB|g MO|8q 0} SIajempesH oT (4addn)ianry eboyeind [2000TTH0]
swaisAs Buyire)| swaishs swoy swesAs SwalsAs Jusuwuredw (snosoydsoyd sweans (9318 Juswurene-uoN Aunod paysiaremqns (s)iequinN SWEN paysiarep| (TTONH)
wouy afemas Buiirey Jo 9| swoy Buirey PUETITETT 0 221n0S ‘sjuainu ‘usBoniu | 10 saIpogiateM paredw] [euoNeaI0ay |10 |INd) paysiaremans JereMgns paysiarem
J0 4av 1s3 Jo# panioday [@emas pjoyssnoy|  pajoadsns ‘[eoa)juswiredu 40 Snels [eUOIEa109Y
Jo# payodsy | ebemas swoy s| J0 asned

Juawbas weans Aq swaisAs Builjreq Jo laquinN
Il 81qeL




paiiodey 10N eled :¥Na
8|qeoljddy 10N - /N :puaba

96 abed 10day arey ainjre4 pue uoneladO WalSAS Juswieal] abemas HAQO
uNa dNa uNa dNa sak elI910Eq uny 1seld JUsWurene-uoN U0120ys09 ‘WNBUBINA J9AY WnBUBSNA 0€
01104 Aysnig mojaq Jamo
Bingsuape|g o4
yNa dNa yNa uNa sak D] ‘uny Bnr ‘uny poireH O exjiwoeyem JuswUeNE-uoN Bunjory ‘xouy Aysnig mojaq 03 sisrempeay Jaddn 0z %9910 BYIWOIEYeM [#0007050]
6 EaE (aury aels o} yeaid
VIN VIN VIN VIN ou anynoube VIN Iin4 4| e memenmEs) E s G
dNa %0€-0T dNa dNa sak euapeq K19/009Y 1104 “181eMP|0D ‘BUIIRD jusureye-uoN 13218 881 laneag 0g
VIN VIN VIN VIN ou aumynoube VIN N4 e ‘12BN J3NIY yseqep| 0T J3AIY yseqem [totozTS0]
dNa dNa dNa dNa sak elB10Rq youelg 1se3 JusWurene-uoN J0INH 104 1Se3 aA0Ge 0 youelg MS 09
dNa dNa dNa dNa sak euseq @31 uelpul juswurene-uoN puejyorRy‘uoIny 8°€ WY 01 youeig M\S 0S
yNa dNa dNa dNa sak eUBI0R] 19AIY UOI[[IWISA youeIg MS JusWUeNR-UON UoINH'pue|ySY youelg MS dA0ge %9310 Yong ov
yNa yNa yNa uNa sak eUBI0R] 39310 ong Juswurene-uoN puejysy o210 yong 0g
yNa dNa uNa dNa sak elBI0R] %9910 UOI[ILLIBA JusWUeNE-UON P931D 1e3[D SA0GE PUE MO[3q UOI|IWLIBA
UoINH'pueySY 0z
yNa uNa uNa dNa sak eUS)0Rq o310 res|d jusLIUENEe-UON PpUBIYOIY ‘puRlySY| 59310 Jea|0 MO|3] UOI||ILLIIA| 0T J9AIY UOI|[IWIBA [zT000TV0]
dNa dNa dNa dNa sak BlLIB10Rq [RIELER] JusWUeRE-UON ay1eq ‘9|gaid IR
1IN 18819 0} 3104 Sejueg aAoge G
yNa uNa yNa yNa sak eus10Rq 9310 9old Juswurele-UON e ‘a|gaid 3104 Sejueg aA0ge 0) S1aleMpeaH 0g %9910 UMl [20008050]
dNa %0 15 82T sak [EEEN KremsnoeT JUressno | JUENVETERO] eMENO KremsnoeT JUressno L 0z
dNa %0v| 62T cce sak 1223} 2D eysny juswiureye-uoN emeno eysny 0c
dNa %0v| 6.T 8 sak 1223y 2D 19xded juswureye-uoN POOM ‘emeno 119ed 0c
uNa %0v| L15 €621 sek 1293} D juressno JusWUrENe-UON Afsnpues ‘poom ‘emeno juressnoy 0z JaAIY Juressnoy [01000T10]
Ny uosxer UNY
yNa %G2-0T uNa yNa sak eUBI0Rq $S916U0D 1104 PNA ‘UNY S,Ud3ID JusWuUrelE-UON uebioy ‘Aiad ‘suayly| 981D Aepuns youelg 1S9 pue jses 0L >0010 Aepuns [¥0z0€050]
dNa dNa dNa dNa S3, euapeq 2 peoig 50 a|ddeqeId 105 APPIN juswiureye-uoN SOWIOH jIelS ‘'Semeredsn ] o4 yinos ozt
Buipnjoxa ‘yinow 01 3104 S|pPIN Woi
A0 .
UsLUUTeNe-Uo SOW|OH ‘Semeledsn, 104 UIno:
uNa uNa uNa ¥Na sak BLISIOA )] UeIpUl 4D INU[EM O JeBNs 3104 Linos b 2 e o PREEAES CL
981D rebns
dNag %L9 dNa dNa sak euapeq YO InueM YO Jebns 4D anjeg juswureye-uoN aukem 104 SIPPIN SA0qE 0} SisleMpeaH 00T ¥9310 Jebng [Tooor0s0]
dNa dNa dNa dNa sak euapeq D Ik 5O PIodIoN 4D Bingshnes juswurepe-uoN Iwel ‘axreq 19Ny ovT
uNa dNa dNa dNa sak el9)0Rq 50 piojpelg ‘saxe] sukem jusLIUENe-UON el ‘axreq 191 JoreM|IS 0ET
uNa dNa uNa dNa sak els)0Rq 3O UeIpU| O IIAUSRID jusLIUENe-UON weliN ‘axreq 58310 3lIAuSRID 0zT
dNa dNa uNa dNa sak elsI0Rq 30 ysnug 40 akabid JusWurele-UON ayeq 38310 3lIAUSRID oTT
uNa dNa uNa dNa sak eu9)0Rq N0 phog 18)INO aureld ‘Uuny uoljog JusWUIENe-UON el ‘axyed| (49310 a|jiAusaID weansdn 03 38310 00T
dwems dn) Jenry
uNa 906-08 yNa uNa sak eus10Rq uny siueH ‘uny Jabulieg D Jewred jusLIUENEe-UON ayeg Jany I 06 1Ay [10008050]
dNa %0T dNa dNa 3 BlLIB10Rq 921D UOSHION JUSWUEHE-UON CRENVESYSEINES uilL Aysnpues 06
jusLIUENe-UON B03USS UOINH'PIOjMEID y9a10 AsuoH 08
VIN VIN VIN VIN ou 30 a10uredhs o) Areingy .
paLLBUUN D 93IUI0WAL SR JaM0] jusLIUENe-UON JopueAp‘BOBUSS 02IXa - JaAY Aisnpues oL
dNa %S5-0T dNa dNa sak eu9)0Rq uny oiBaN ‘uny AsuoH ‘uny amr jJusLuureNe-uoN JopueAp‘BOBUSS 59310 931Y20WA L 1omoT] 09
uNa %0T-§ uNa dNa sak eu9)0Rq 30 sjodiem ‘uny aureld JusWUIEe-UON JopueAM ‘UL UIpIEH 59310 8a1ydowA ] saddn 0s
¥Na %8| dNa dNa sak| eusloeq JaAry Aysnpues smi] juswiurene-uoN 10puRAM ‘UOLIB I ‘pIOJMRID Aysnpues Jaddn - JaAry Aysnpues or
uNa %0T uNa dNa sak eu9lORq uny ueipuj JuswUeNEe-UON 10puBAM ' pIOIMEID 9210 PIOMS uaX0ig 0g
VIN VIN VIN VIN ou JuaWYdLUS dlueBio %D Inowered jusLIUENEe-UON J0pUBAM'PUB|UYDIY ‘PIOJMEID snifong - 1only Aysnpues 0z J19A1Y Aysnpues [tT000TV0]
1any
yNa dNa yNa yNa sak [eds)| A4ooy youelg 1se3 O Welqy N0 umpreg JusWUeRR-UON JWWNS ‘euipaiy Jany Ajooy youelg 1ses oL
dNa 9%09-%SE dNa 008'9T sah [e08)|  A4o0y youelg 1S3 D Jaxeg YO nelleiN Juswurene-uoN ureio ‘efoyeind J3ARY 400y youelg 1S9 09 18N AX00Y [T000TT#0]
VIN VIN VIN VIN ou sferouy/Hd uny 1e‘uny dweaxooy JusWwUeNE-UON eles ‘sbispy uoodey s 01 13 ov
VIN VIN VIN VIN ou 3O 8[epuogred 104 NamaH jusureye-uoN
sreow/Hd UoIA ‘sBlaly ‘suayly| 3|3 01 NemaH 0g
uny Apues 104 Aysnig D uooadey
VIN VIN VIN VN ou SERLAC 1S9/ YD U002DRY 1S HO U002oRY JuSWUIEe-UON UOWIA ‘BUIYOOH ‘susyy| 118MaH 0) SislempesH 0z 39910 U002JEY [T0106050]
swaisAs Buijrey| swaisAs sawoy swesAs SwalsAs Juawiredw (snosoydsoyd sweans (919 ‘Juswurene-uoN Aunod paysiaremqns (s)JlequinN BWeN paysisre| (TTONH)
wouy afemas Buiirey Jo 9| swoy Buirey PUETITETT 0 221n0S ‘sjuainu ‘usBoniu | 10 saIpogiateM paredw] [euoNeaI0ay |10 |INd) paysiaremans JereMgns paysiarem
J0 4av 1s3 Jo# panioday [@emas pjoyssnoy|  pajoadsns ‘[eoa)juswiredu 40 Snels [eUOIEa109Y
Jo# payodsy | ebemas swoy s| J0 asned

Juawbas weans Aq swaisAs Builjreq Jo laquinN

I1a[9eL




