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Study Background and Summary
Background
On-site wastewater treatment and disposal systems are an important part of Wake County’s wastewater treatment infrastructure.  Every day, approximately 60,000 systems, serving 160,000 Wake County residents, treat and dispose of around 10 million gallons of wastewater.  
In many parts of the County, systems are serving as the permanent wastewater infrastructure for residents.  The County’s population is growing rapidly and urbanization is expected to continue, with the urban boundaries of the County’s 12 municipalities extending into most unincorporated areas over the next 30 years.  Eventually, centralized sewer infrastructure may be extended into many areas that are currently served by decentralized wastewater systems.  However, there are several restrictions on how rapidly that could occur.  Some areas are not ever expected to be served by centralized wastewater, namely areas draining to the County’s water supplies, Falls Lake, Little River Reservoir, Swift Creek (Lakes Wheeler and Benson) and portions of B. Everette Jordan Lake.  Other areas are developed with such low density that it is not economically feasible to extend sewer to them and they continue to be served by on-site systems.  Finally, even areas that are developed at higher densities and are expected to eventually receive centralized sewer may depend on on-site treatment and disposal for some time.  
Thus, a significant number of systems are expected to function as permanent infrastructure, and others are functioning as a long-term infrastructure solution.  Many systems are 20 or more years old, and like other permanent infrastructure such as roads, stormwater systems, water systems, and centralized sanitary sewer, they require inspection and maintenance, as well as public awareness of their existence and condition, to ensure that they continue to work properly.  Given that the systems are functioning as permanent infrastructure.  The public and environmental health costs of malfunctioning systems are high: if 10% of the County’s systems are failing (6,000 systems), that translates into one million gallons of untreated wastewater residuals per day.
2005 Field Performance and Operation & Maintenance Survey of Systems Installed 1982-2002
In 2005, Wake County Department of Environmental Services (WDES) completed a field study of wet season septic system failure rates in a sample of the County’s private septic systems.  Ten percent of the sampled systems showed signs of failure.  With 60,000 private septic systems in the county, this suggests as many as 6,000 systems fail in any year.  Only a portion, perhaps as little as 10 percent, of failures are reported and corrected through citizen complaints and requests for service each year.  The study posited that the failure rate, and resultant detrimental impacts upon public health and Wake County’s surface waters, could be reduced through an expanded county program.  One of the recommendations of the study was for the County to consider implementing a more intensive tracking, inspections, and maintenance program for the systems in the County.  The executive summary of the study is included as Appendix A.  The entire study can be downloaded at: http://www.wakegov.com/water/wastewater/default.htm .
Current Study

Following on the 2005 study, in late 2006, WDES began this study of options for expanding the County on-site wastewater program, in accordance with the recommendations of the 2005 study.  The purpose of the study is to formulate options for a more comprehensive septic system inspection and maintenance program.  It was thought that the final program option chosen by the County for implementation would meet the recommendations of the 2005 study for implementation in fiscal year 2008.  The objective of the chosen program option is to protect public health and the environment through the reduction of septic system failures and discharges of waste to the environment.
Study Structure
The study followed an orderly process of information gathering and alternatives formulation.  In the first phase of the study:
1) the current on-site wastewater systems program was examined and characterized, and
2) extensive research into possible peer programs and potential program models was conducted, and
3) the legal organizational options for on-site wastewater systems management under North Carolina law were identified.

During the second phase of the study, based upon the information gathered in the first phase, options for attaining the final, desired program were formulated.  The components of these options are: 

1) Level of service for various types of systems

2) Extent of service for various types of systems

3) Management approach

4) Organizational implications

5) Financial or budgetary implications

6) Legal implications

In the third phase, after the options were drafted and modified, detailed budgetary figures were developed for each of the options for a five-year planning period.  Staffing needs were estimated based on Wake County experience and the staffing levels and workloads of programs that had been researched.
Originally, it was envisioned that the analysis of program options and the choice of a final program option would be included as a part of the third phase of this project.  However, it became clear, early in the project, that public vetting of the options would be a desirable and necessary part of the process.  The EPA has published guidance documents for local governments for on-site wastewater system management programs.  Public stakeholder involvement is cited as a vital component of developing management programs.  Public acceptance and support of an expanded program would be vital to its successful implementation.  Thus, WDES requested a budget expansion item for fiscal year 2007 to convene a stakeholder process.  In addition, WDES requested funds to conduct an inventory of systems in the county, in accordance with the 2005 study’s recommendation for a better tracking mechanism for the county’s systems.  The department has also applied for grant funding from the Clean Water Management Trust Fund for the purposes of funding the stakeholder process.
Challenges

The implementation of an expanded on-site wastewater system management program faces some challenges:

Competing Priorities:  The proposed program will compete with other community concerns when county budgets are formulated.  Part of the study purpose is to find a funding mechanism that will promote the dedication of resources to the problem outside of competition with other programs.  Since not every taxpayer in Wake County depends on decentralized wastewater systems, community concerns such as schools and fire service, that are perceived as more widely- applicable, have an edge in the annual prioritization of resource allocations during budgeting.

Public Acceptance and Understanding:  New or enhanced programs that place new fiscal demands upon all or part of the community are often badly-received, so any proposed program that requires new resource demands may not meet with immediate public acceptance.  Another, related challenge is to gain public acceptance for County action by communicating with county leaders and the public about the importance of reducing septic system failure rates. 
Current Program 

Currently, Wake County closely manages the proper siting, design, and installation of on-site wastewater systems through its permit process, providing technical assistance, inspections, and oversight.  The current program provides “front-end” oversight, but little on-going management of most systems.  The County also manages around 500 complex septic systems, inspecting some as often as once a year.  A fee is assessed to owners of these systems.  The wastewater group budget is $1,486,436 for fiscal year 2006-2007.
The County’s current on-site wastewater system program is primarily focused on permitting the installation of new systems.  Most of the current program activity is driven by growth, as more and more people move to the unsewered County.  The program permits about 1,800 new systems per year.  The County’s permitting program employs skilled professionals and lessens potential system failures by preventing the installation of systems on unsuitable soil.  In addition to permitting new systems, the County runs a program delegated by the state to oversee the operation of complex on-site systems, as required by state regulations.  The County is responsible for ensuring the periodic review (inspection) of Type IIIb, Type IV, Type V, and Type VI systems.  Type IIIb systems are septic systems with one effluent pump or siphon followed by a distribution device and gravity dispersal installed or repaired after July 1, 1992; Type IV systems are systems with Low Pressure Pipe (LPP) distribution or multiple pumps or siphons; Type V systems are ones with a sand filter or aerobic treatment pretreatment system, any system designed to treat more than 3,000 gallons per day of industrial process wastewater, a nitrification field treating more than 1,500 gallons per day, or any other system using mechanical, biological, or chemical pretreatment; and Type VI systems are designed to treat more than 3,000 gallons per day with mechanical, biological, or chemical pretreatment or water reuse or recycling processes. There are around 500 Type IV and V systems in Wake County and no Type VI systems.  Type IV and V systems require county inspection every three years and every year, respectively, and Wake County is able to fulfill these requirements.  However, there are an estimated eight thousand Type IIIb systems, requiring inspection every five years, and the program has not been able to meet the inspection requirements for these pump systems.  Notably, a growing number of new systems that use pumps are permitted each year; about 600 were permitted in the past 12 months.  In addition, proposed revisions to the North Carolina Administrative Code (15ANCAC 18A) require that the department provide operation oversight for pump systems, as a condition of its delegated permitting authority.  Finally, the wastewater staff performs outreach and homeowner education through a collaborative effort with the Raleigh Regional Association of Realtors and participation with Wake County Cooperative Extension in realtor training.  

The current program is unable to keep up with the inspection demands for the 8,000 or so Type IIIb systems, and it does not oversee the operation and maintenance of most of the other 50,000 or so systems in the County.  These systems, many of which are 20 or more years old, are functioning as a permanent part of the County’s infrastructure.  Like other permanent infrastructure such as roads, stormwater systems, water systems, and centralized sanitary sewer, they require periodic inspection and maintenance, as well as public awareness of their existence and condition, to ensure that they continue to work properly.  In the case of on-site wastewater systems, mechanical systems need inspections and maintenance to ensure that parts are operating properly and conventional systems need inspections of their parts and drainfields as well as regular septic tank pumping.  The County does not have data on the location of some systems nor the condition of a majority of systems, and effective life-cycle management of the County’s systems will require acquisition and management of this data.

Program Research
The first phase of the study, research of on-site wastewater programs across the United States, found that there is no program that precisely matches the scope and scale of the program needed in Wake County.  However, each program researched provided a model for a program element or elements such as database development or fees collection, and many provided a lesson or lessons learned that will be useful in future phases of the program.  Significantly, several of the programs researched are considering expanding their programs.  The summary for each program has been divided into several categories of interest.  A tabular summary of the main programs researched is found in Table 1 on page 9.
Organizational Structure

The three organizational structures encountered in the research were: 
· Programs administered by divisions of county health departments

· Programs administered by local districts of state health departments

· Programs administered as a separate entity (district) either within a local or state health department or separately. 

Systems Managed
Because Wake County has a robust permitting program, permitting processes and fees are not covered in detail in this summary and it should be assumed that each locality has a permitting program with fees, unless otherwise noted.  The category of “systems managed” includes information such as the number (where available) and type of systems managed and what actions are performed by the program staff and which are performed by vendors for various system types.
Fees and Collections
Fees for inspections of systems are included.  Fees for permitting activities have not been included, for the most part.  Programs researched used various methods of billing and collecting and these various methods are included.
Database
Information about the database that is used to track system information, inspections, and maintenance is included. 

Maintenance and Repairs

The topic of maintenance and repairs is actually a sub-topic of systems managed, but includes information about how maintenance is carried out and vendor licensing information.

Time of Property Sale Requirements

Some programs require an inspection of systems when property changes hands and this information is noted where applicable.

Other Categories

In some cases, other information of note is included under separate categories.  

Table 1 Summary of Researched Programs
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Summary of Programs

Orange County, North Carolina

Tom Konsler, Director
(919) 245-2371

Organizational Structure
The program is administered through the Orange County Health Department.  Like Wake County, Orange County has delegated rules, meaning that it administers the state decentralized wastewater rules, along with more stringent local rules where necessary.  
Systems Managed

Currently, the County permits all systems and it conducts inspections of Type III, IV, V, and VI systems.  In other words, it is complying with state rules and it goes above and beyond them in that all Type III systems, not just Type IIIb systems, are inspected.
  The program inspects about 2,300 systems.
Fees and Collections
Inspections are $125 per inspection plus a $75 re-inspection fee for non-compliant systems.  Bills for inspections are mailed with the inspection report to the system owner.  So far, the collections of these bills are somewhat problematic.  About 60% pay on first notice, roughly (very roughly) 20% pay on second notice, and the remainder is generally uncollected.  The department is in the process of developing formal policies on collections, although currently it is the practices to write off uncollected bills greater than three years old.   

Database
The County has a database that includes many systems in the county, since it has been tracking LPPs and other systems since the late 1980’s. 

Program Future
The County has studied options for expansion of the program, and although there was support for the expansion, additional resources have not been dedicated to the program.  The expansion was envisioned as a fee-based program, but not with full cost recovery.  A pilot program for water quality critical watersheds was envisioned, with an expansion to the entire County later (25,600 systems all together).  All systems in the affected watersheds would be managed under the pilot program.
Albemarle Septic System Management Entity, North Carolina

Ralph Hollowell

252-338-4490

Organizational Structure
The Albemarle Septic System Management entity is a ten-county district that was established in the 1990’s after studies conducted under a grant found high failure rates (30%) among systems in an original four-county area.  Public education and elected official education was an essential component of the successful implementation of the program.  The program received full support from the boards when the entity was established.
Systems Managed

The entity manages between 3,700 and 4,000 systems.  The systems managed are complex ones that are required to have a Grade I or II operator.  The entity performs yearly inspections on the systems.  The staffing for the program consists of one foreman and six to seven inspectors who have on-site and other duties.  Systems require yearly inspections and an operating permit.  New complex systems are incorporated into the entity through the permitting process.   
Fees and Collections

Fees are collected by the entity, even though a system of billing through the property tax system would have been the preferred billing method.  Unpaid fees become a lien on the property, through a provision in North Carolina state statutes.

Database
The entity has a database and billing system that allows tracking and billing and which was set up by a contractor under grant monies.
Nags Head Septic Health Initiative, North Carolina

Todd Krafft, Water Quality Coordinator
252-441-7016 extension 316

Organizational Structure

The Septic Health Initiative is housed in the Planning and Development Department for the Town of Nags Head.  The Initiative consists of four components, inspections and tank pumping, water quality sampling, public education, and long-term decentralized wastewater program.  The program is funded by the water enterprise fund.  Participation in the program is voluntary. 
Systems Managed

There are a little over 4,000 systems in Nags Head.  The Initiative covers all systems with design flows of less than 3,000 gallons per day.  Since the inception of the program in 2000, over 2,000 systems have been inspected (a rate of over 300 per year).  The town water quality coordinator inspects systems.  The coordinator makes recommendations for maintenance needs to the system owner.  If the tank needs pumping, and the owner provides proof that the tank has been pumped, the owner receives a water bill credit.  The program has also arranged for a negotiated rate from area contractors for tank pump-outs for owners.   

Fees and Collections

The program does not charge fees for inspections.

Database

The entity has a database that tracks system data, inspections, and maintenance.

Other Program Aspects
The program also offers low interest loans for system repairs and replacements.  The maximum amount financed to owners is $5,000.00 (payable over three years at prime interest rate minus 2.5%).
Hamilton County, Ohio
Staff Member

(513) 946-7852

Organizational Structure

The program is managed by the Water Quality Division of the Hamilton County General Health District.  Because of massive system failures, the County instituted a new inspection program in 1994 to educate homeowners and prevent failures through inspections.  
Systems Managed
The division permits, inspects, and certifies new systems and inspects mechanical (approximately 10,000 systems) and non-mechanical (approximately 10,000) household systems.  All household sewage treatment systems with mechanical components are inspected annually; systems without mechanical components are inspected once every five years. The district is also under contract with the state health department to inspect and enforce on “semi-publics:” commercial sanitary waste treatment/disposal systems discharging between zero and 25,000 gallons per day.  The state permits these systems. 
Fees and Collections

Once the inspection is finished and paper work is completed, a copy of the inspection report and invoice is mailed to the homeowner.  The homeowner is asked to remit the fee within 30 days, at which time the permit is issued if the system has been approved.  The annual inspection and operating permit fee is $40/year for mechanical systems and is $85/five years for non-mechanical systems.  There are four inspectors who perform around 3,200 inspections per year.  If the system fails, the first re-inspection after the 45-day correction period is given at no charge.  Subsequent re-inspections are $40/re-inspection. Fees:

· $40/year inspection fee and operation permit mechanical systems

· $85/five years inspection fee and operation permit non-mechanical systems

· $100/year inspection fee for non-discharging commercial systems

· $175/year inspection fee for commercial systems discharging <5,000 gallons per day

· $350/year inspection fee for commercial systems discharging 5,000 to 25,000 gallons per day

In the beginning, the County used a collection agency for delinquent fee collection.  However, now cases are referred to the county environmental prosecutor.  Fees that remain unpaid are put on to tax bills as special assessments, and thus, if they are not paid at some point, must be paid when the property is sold (like a lien).

Database

Information about the systems is kept in a database, which was developed in 1994 through house-to-house data collection.

Maintenance and Repairs

Private contractors must be registered with the state to perform repairs.  The state’s rule was recently changed so that bonding for contractors is no longer necessary.

Time of Property Sale Requirements
Time of sale inspections are required, however, the Health District just began offering TOS inspections at $150/inspection.  Most people choose to employ a private inspector rather than the public inspectors. 
Cuyahoga County, Ohio

Rick Novakis

216-201-2020

Organizational Structure

The program, which was started in 1993, is administered by the Cuyahoga County Health Department and covers the County, as well as 48 municipalities in the County.  It is a fee-supported program, in which all owners of systems in the County pay an annual operating permit fee, renewed by September 1st of each year.  By state law, the fees must be based on detailed cost accounting and be charged on a cost-recovery basis.  Another portion of the program is an extensive water quality sampling and monitoring program that operates throughout the County.    

Systems Managed
There are between 12,000 and 15,000 systems in the County, all of which are managed.  The department permits, inspects, and certifies new systems. In addition, the County conducts public outreach for system owners and water quality sampling.  The County provides voluntary time of property sale inspections.  The County is divided into project areas in which staff conduct regular inspections (inspections of all systems are required at least once every five years) and work with homeowners and municipalities to eliminate problems that are identified through inspections.  The number of systems in the County is decreasing.
Fees and Collections

The program is totally supported by fees: annual operating permit fees, permitting fees, abandonment application fees and others.
Database

Information about the systems is kept in a database and updated as systems are inspected or re-inspected.

Maintenance and Repairs

The County publishes a list of registered haulers and installers who are permitted to work in the County
Time of Property Sale Requirements

Time of sale inspections are voluntary and are offered for free in unincorporated Cuyahoga County.  The requirements vary from village to village within the County; in some, inspections are required and in others they are not. 
Guthrie County, Iowa

Steve Patterson, County Sanitarian
(641) 757-0815
Organizational Structure

Guthrie County administers the Lake Panorama District (described below) as well as the on-site program for the rest of the county, and, under interlocal agreements or contracts, it administers the program for three surrounding rural counties, and two other sanitary districts (one with a gray water system and one with a true sanitary system).  Guthrie County is mainly rural, with a population that has just now reached 12,000 people.  There are differing fees for the Lake and the rural areas.

Maintenance and Repairs
The County approves a list of contractors that can pump tanks and repair systems.  
Lake Panorama On-site Wastewater Management District
Organizational Structure

This area is under a management district, established in 1985, after several years of study and activities.  The district covers a development around Lake Panorama, which has the potential for 2,500 lots, and currently has about 900 houses and 100 condominiums.  The District manages around 950 systems.  
Systems Managed

The permitting process is extensive and sites are inspected during and after construction.  Systems are also inspected by district staff on a regular basis.  Each year there is a walk-over inspection, for which there is no fee.  Every three years, the tanks are inspected as well, and there is a $30 fee.  The district conducts about 200 tank inspections per year.  The district also requires time of sale inspections for which the fee is $200.

Fees and Collections
Inspection fees are relatively new (walk-over are free, tank inspections are $30, time of sale inspections are $200).  Because the development generates about one-third of the county’s tax revenue, but also provides many of its own services such as security, garbage pick-up, and water, the tax revenues from the development were seen as supporting the district program.

The homeowner’s association for the development is a fully-staffed organization and provides help with enforcement in the rare cases it is necessary.  If the inspection finds a problem and the problem is not repaired within the 30-day allotted time period, the district sends a certified letter with a Notice of Violation (NOV).  If the problem is not fixed, the HOA sends a notification that water will be shut off in one week if the homeowner does not repair the system.

Database

The District has a complete database of all systems in the district.  A few years ago, all of the as-built plans that they did not have already (for older systems) were handed over to them by the contractor who designed and built the majority of systems when he was retiring.

Time of Property Sale Requirements

The district requires time of sale inspections for which the fee is $200.

Volusia County, Florida
Chuck Luther
Chuck_Luther@doh.state.fl.us
Organizational Structure
Organizationally, Florida health departments are different from North Carolina health departments because they are local offices of the state health department.  Thus, the employees of the department are state employees and the department has state authorities for fees and enforcement.  The health department has strong enforcement capabilities because it issues state notices of violation (NOVs) and can use administrative court to enforce NOVs and penalties.
Systems Managed
In the County, there are approximately 100,000 systems, most of which are conventional systems and are not required to have regular inspections, limited-term operating permits, or maintenance contracts under the Florida Administrative Code.  Like Wake County, the health department (under the Florida Administrative Code) focuses on higher risk, complex systems: aerobic treatment units (ATU), performance-based treatment systems (PBTS), alternative systems, and systems that treat industrial process wastewater.  These systems make up a small fraction of the total systems in the County (531).  Owners of these systems must contract with an Approved Maintenance Entity (AME).  The AME inspects the systems up to twice a year and submits records to the health department.  

One area of the County lies in a protected estuary system.  An overlay area, the Surface Water Improvement Management program (SWIM), has been created in this area to better manage systems to protect the high quality watershed.  Within 200 feet of the waters edge, any new or repaired system must be an ATU or PBTS and must be covered under a contract with an AME.
Fees and Collections
The state charges fees for permitting ($300 for new, $100 for repair).  The county established a special surcharge of $15 dollars, above and beyond the state fees, that goes towards purchasing equipment and mandated training for employees, who must be certified by the state.
Database  
The health department has a database that covers systems up to 10 years old, and older systems are being added through scanning of paper records gradually over time.

Fairfax County, Virginia

John Milgram
703-246-8457
Organizational Structure
Fairfax is one of the few health departments in Virginia that is a county rather than a state health department (in other counties the health department employees are state employees).  It operates under state rules, except where its rules are more stringent. 
Systems Managed

There are about 30,000 systems in Fairfax County.  The Chesapeake Bay Preservation Act requires that all septic tanks be pumped every 5 years.  This requirement, which is relatively new, difficult to police.  The department sends out reminders periodically simply by zip code to system owners.  One way that the department tracks pumping is that pumpers are required to send a manifest to the department and give a copy of it to the owner when the tank is pumped.  In addition, as a check, the homeowners are required to send a copy of the manifest to the department.  The hope is that one of the two parties will send in a copy and the information is then entered into a database.  The department receives about 400 of these manifests per month.
One of the parts of the program that is considered to be innovative is the flow diversion valve program.  Since 1972, the department has tracked conventional systems (information is contained in a database) and sends a letter each year that reminds owners to turn the flow diversion valve.
Maintenance and Repairs

Private contractors perform maintenance.  
Time of Property Sale Requirements
The County has a voluntary property sale inspection program.  The County competes with other vendors for this work.  The inspection costs $200 dollars.  The department completed 91 inspection of this type between July 2006 and January 2007. 

Staffing

The staff for this program consists of two supervisors, three plans reviewers and a soil consultant (permitting), two additional senior field personnel (one handles alternative systems and the other manages office duties like the database), and eight field staff.  The staff handles complaints, investigations, compliance inspections, sampling and whatever else is needed.  

Public Education
In the public education arena, the department completed a video on septic systems that runs several times a year on the public access channel.  Members of the department also speak to groups such as the realtors, homeowners associations, and others.

Database

The County has a comprehensive database that it uses to generate notices and keep up with tank pumping and other information as much as possible.
Program Future
This year the board of supervisors has requested that the budget for the On-site program be reduced.  Thus an expansion of the program is not planned.  
Loudon County, Virginia

Bob Lee 

703-737-8931

Organizational Structure

The Loudon County department is, like Fairfax County, a county department.  The Loudon County program is in the midst of changing its ordinance to expand its program.  But it has experienced legal difficulties and opposition to changes.  American Water, a consultant, is studying potential expansions.  Some of the changes will include limited, renewable operating permits.  Since the ordinance is waiting on approvals, the County is working on voluntary measures and participation to expand the program.
Database
The Loudon County Onsite Management System (LCOMS) identifies when an onsite system is serviced.  The Service provider sends the service information to a central database identifying what was done and the time it was accomplished.  The LCOMS is programmed to flag alternative systems based upon the manufacturers recommended service intervals.  From this the program can identify those systems that are being cared for and those that are not.  Alternative systems require service, inspection, monitoring, and maintenance.  Everyone should have a service agreement with a provider to care for these systems.
Kitsap County, Washington
Dean Abbot

360-337-5274
Organizational Structure
Kitsap County’s department is a division of the state health department, making enforcement and civil penalties easier, an advantage also noted by Volusia County, Florida.  This program, except for its relationship to the state, might be a viable alternative management approach.
Systems Managed

There are about 60,000 systems in the County.  Alternative systems are required to have an annual operation and maintenance agreement with a service provider.  Conventional systems are required to be inspected every three year and tanks are to be pumped.
Fees and Collections

The renewal fees for operation permits are collected by vendors when they inspect systems.  The annual operating permit fee is $50.  When the department receives the information from the vendor that maintenance was performed, it invoices the vendor.  
Maintenance and Repairs

Vendors handle most inspections for renewal of operation permits as part of an operations and maintenance agreement.  Operation and maintenance vendors and tank pumpers enter information into the County database, remotely, and update records based on the work that they have done.
Database

The Kitsap program has a good database containing information on all systems.  In addition, the database is accessible from the internet and is set up with various levels of privileges so that County staff has access as well as vendors and homeowners.  As described above, records in the database are updated by vendors.  When systems are inspected and the vendor finds a problem, he or she flags the problem in the system and it is inspected by staff.  County staff members then follow up to determine what repairs are needed and enforcement (if it is required).  Repairs themselves are performed by vendors.
Licensure

As in some other places, designers, inspectors, operation and maintenance companies, and tank pumpers are licensed by the state and/or are put on an approved list of vendors by the County.
Town of Tisbury, Massachusetts

Organizational Structure

The program is housed within the Town’s Health Department.

Systems Managed

There are about 2,400 systems in the Town.  Participation is non-voluntary.  
Fees and Collections

Inspections are required at the time of title transfer and will soon be required on a regular schedule.  In addition, a permit is required to dispose of septage from tank pump-outs.  

Maintenance and Repairs

Contractors inspect and perform maintenance.

Counties in the Rouge River Watershed, Michigan

The Rouge River watershed is a large watershed, comprising 467 square miles and parts of three counties in Michigan.  Since 1991, the Rouge River has been being restored to its designated uses through a watershed management approach to address non-industrial sources of pollution (combined sewer overflows, sanitary sewer overflows, failing septic systems and improper connections of sanitary sewers to storm drains and open waterways).  Industrial sources were being effectively eliminated through the NPDES Phase I permit program.  One of the components of the restoration strategy is illicit discharge detection and elimination (IDDE).
The monitoring data on the Rouge River suggested that on-site systems were contributing to high bacteria counts during dry weather in several parts of the watershed.  Further water quality testing found consistently high levels of fecal coliform and E. coli bacteria upstream of locations that had combined sewer overflows and in several locations where there were no municipal sanitary systems.  

Based on surveys, water quality sampling, dye tests, and pollution models, it was found that on-site systems were contributing to pollution in various parts of the watershed, and so the counties in the watershed and several communities within these counties developed programs specifically to address illicit discharges from failing on-site systems.
A model regulation was developed that could be used by counties or local units of government to address management of on-site systems.  The model regulation was used by Washtenaw and Wayne Counties to develop county regulations to inspect on-site systems at the time of sale of a property. 

Washtenaw County, MI

Washtenaw County's on-site systems regulation went into effect in January 3, 2000. This regulation requires the inspection of all residential on-site systems at the time of sale of a property by private evaluators.  The County issues approvals or denials of around 100 inspections per year, out of its 10,000 or so systems.  Washtenaw County currently charges $105 dollars for a well and septic report or $78 for a septic or well report only.  Systems are permitted by townships within the county.  Complaint investigations and repair permits are also handled by the local sanitarians.  The fees do not fully fund the program. 

Wayne County, MI

Wayne County's ordinance went into effect in February 2000.  It requires inspection of all on-site systems at the time of sale of a property by private evaluators.  It also requires setpage servicers to report amounts of septage removed for septic tanks.  The County issues approvals or denials of around 150 inspections per year, out of its 5,000 or so systems.  The number of systems in the county is decreasing over time as sanitary sewer is extended throughout the county.  Wayne County currently charges $40 dollars to process the inspection report.  While the Health Department handles the on-site program, dry weather screening is conducted by the County Department of the Environment illicit discharges are referred to the Health Department by the Department of Environment for follow-up and repair.

Oakland County, MI

In Oakland County the time of property sale inspection model ordinance has not been passed.  The County conducts dry weather screening and aggressive complaint investigation and follow-up to eliminate discharges from failing systems.
Table 2.  Components of Illicit Discharge Detection and Elimination-Based Management Programs
	Program
	Number of Systems in County
	Number of Systems Managed
	Main Management Component
	Additional Management Components
	TOPTT Inspections 

Per Year
	Fee/General Fund Revenue Breakdown

	Washtenaw County
	10,000

(10 to 15% are mechanical)
	10,000
	Inspections at TOPTT*
	Townships respond to complaints, correct failing systems
	Approximately 100 conducted by certified inspectors, approved/denied by department
	100% fee supported but supported by other program fees as well as own fees

	Wayne County
	5,000 (only a small percentage are mechanical)
	5,000
	Inspections at TOPTT
	Dry weather screening by Department of Environment- problems referred to health department
	Approximately 150 conducted as in Washtenaw
	Only partly fee supported

	Oakland County
	Approximately 5,000
	-
	Dry weather screening/
complaint investigation
	Operation and maintenance of county-owned on-site systems
	N/A
	General fund revenue


*Time of property title transfer

Legal Options for Organizing an On-site Program

Currently, Wake County administers its decentralized wastewater permitting program and existing system management components as a program within the Environmental Services Department, Water Quality Division.  The current program structure is one of several allowed by North Carolina Statutes.  Since the organizational form that an expanded program will take is a separate issue from the services that the program will offer, the organizational options are presented separately from the alternatives themselves.  

Table 3 North Carolina Options for On-site Programs

	Entity Options
	Legal Requirements for Creating Entity
	Enabling Legislation for Entity

	County
	Already Exists
	153A-10

	Wastewater Enterprise
	Ordinance
	153A-274 (2); 153A-275 and so forth 

	Interlocal Agreement
	Agreement
	160A-460 to 160A-466

	Joint Management Agency
	Incorporation
	160A-462 to 160A-464

	Example of JMA (Albemarle Regional Health Services)
	Incorporation
	130A-343.1

	County Service District
	Created by BCC
	153A-300

	County Water and Sewer District
	Created by BCC/BCC is governing body
	162A Article 6

	Sanitary District
	Consent of majority of property owners/has elected governing body
	130A-47 through 130A-85

	Water and Sewer Authority
	Created by County/Board appointed by BCC
	162A Article 1

	Metropolitan Water District
	Created by County (and/or other jurisdictions); appointed board
	162A Article 4

	Metropolitan Sewer District
	Created by County (and/or other jurisdictions); appointed board
	162A Article 5

	Private entity (e.g. regulated public utilities, certified wastewater operators
	Established under general law
	 153A-259 ("counties authorized to contract with other entities for health and social services")


Advantages and Disadvantages of Entity Options

The advantages and disadvantages of these options were examined in a 1996 North Carolina Cooperative Extension publication and are distilled into Table 4.  The listing of advantages and disadvantages may not be comprehensive.
Table 4 Features, Pros, and Cons of Management Entity Options
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County

Already Exists

Jurisdiction over large area

Little money or time needed to 

establish

Financial resources

Already provides some 

management services

May not be focused on provision 

of service, since within large 

diverse organization

Wastewater Enterprise

Easily created through ordinance

May charge fees and charges

Focused on provision of 

wastewater services to users

No taxing authority

Is authorized by general statute 

but has not been tested

Interlocal Agreement

Flexible

Provides unity of policy and 

services across county

Joint Management Agency

Makes joint action possible by 

separate governmental units

Financial resources limited to fees 

and charges

County Service District

Allows for provision of higher level 

of service where needed and 

financing with higher property tax

Bonds must be approved by 

voters in entire county

County Water and Sewer District

Created by BCC/BCC is governing 

body

Issuance of GO bonds approval 

confined to voters in district

Has zoning authority of the county 162A Article 6

Sanitary District

Consent of majority of property 

owners/has elected governing 

body

Politically accountable

Focused on single issue but may 

also provide solid waste collection, 

fire protection, vector control, 

rescue services

More limited borrowing capacity 

and financial resources than 

county

No ability to regulate land use

May present challenges in 

organization - majority of 

landowners consent necessary for 
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Water and Sewer Authority

Created by County/Board 

appointed by BCC

Focused on single issue

More limited borrowing capacity 

and financial resources than 

county

No ability to regulate land use

May not impose special 

assessments

Metropolitan Water District

Created by County (and/or other 

jurisidictions); appointed board

Focused on single issue

May levy taxes and issue GO and 

revenue bonds

More limited borrowing capacity 

and financial resources than 

county

No ability to regulate land use

Metropolitan Sewer District

Created by County (and/or other 

jurisidictions); appointed board

Focused on single issue

May levy taxes and issue GO and 

revenue bonds

More limited borrowing capacity 

and financial resources than 

county

No ability to regulate land use

Private entity (e.g. regulated 

public utilities, certified 

wastewater operators

Established under general law

May charge fees and charges

May receive financial support from 

county

No governmental powers

No ability to receive state and 

federal grants intended for 

governmental units directly

More limited borrowing capacity 

and financial resources than 

county

No ability to regulate land use


Alternatives

Alternatives for on-site septic system management were formulated in the second phase of the study.  This section details the definitions and assumptions used in formulating the alternatives, while Table 5 summarizes these options.  Five alternatives were formulated and titled as follows:
· Alternative E, Current Program;
· Alternative D, Reactive;
· Alternative C, Risk-Based;
· Alternative B, Comprehensive; and
· Alternative A, Proactive.
Description of Alternatives’ Components
Level of Service
The alternatives are expressed as levels of service provided by the County for various types of systems.  The levels of service are Low and High:

· Low—the Low level of service consists of complaint and emergency response to system problems only.  The County’s current level of service is Low for a majority of systems in the County.

· High—the High level of service consists of regular inspections and maintenance to more effectively prevent system failures.  Requirements for regular inspections and maintenance would be a condition of the original system operating permit.  The inspections could be performed either by County staff or contractors (except for systems that are required to be inspected by the County under the North Carolina Administrative Code), which would have different implications for the program budget.  Maintenance would be performed by contractors through operations and maintenance contracts between system owners and contractors.  Currently, around 500 systems in the County are managed under a High Level of service
Extent of Service
The level of service describes the type of services offered or enforced by the County.  Different levels of service may be appropriate for different systems.  The extent of service describes the systems that receive a particular level of service.  The most logical way to quantify the extent of service (that is, the systems covered under various levels of service by the program) is to group systems into categories and provide the same level of service to the systems in a category.  Figure 1 presents a graphical representation of this concept.  The systems are broken down into the following categories:

· Type IV, V, and VI systems—this category of systems is defined by the North Carolina Administrative Code and consists of systems utilizing LPP/Drip dispersal, and multiple pumps/siphons installed or repaired after July 1, 1992.  Also included are all new or existing systems utilizing water reuse/recycle, pretreatment or flow equalization and systems disposing of industrial process wastewater or with a design wastewater flow of greater than 3,000 gallons per day.  There are around 500 of these systems in the County presently, and they are being managed at a High level of service.

· Type IIIb systems—this category of systems is also defined by North Carolina Administrative Code and consists of systems utilizing a single effluent pump or siphon followed by a distribution device and gravity dispersal installed or repaired after July 1, 1992.  Type IIIb systems are a subset within the Type III systems.  According to the NCAC, they are required to be inspected every five years. The County estimates that there are between seven and eight thousand Type IIIb systems in the County.  They are not being inspected on the required schedule.

· High risk systems—this category of systems is not defined by NCAC, but rather, is a group of systems that pose a higher risk of failure than others or are located within environmentally sensitive areas (and thus pose greater risks to environmental and public health if they fail than other systems).  Type IV, V, IV, and IIIb systems are already treated, through state regulations, as being high risk systems, and if they are managed properly, the risk should be reduced over time.  Thus, for the purposes of this study, the “high risk systems” category includes systems other than Type IV, V, IV, and IIIb that present higher-than-normal threats to public and environmental health.  Ranking for inclusion in this category will be established based on technology used, age of systems, and location within sensitive areas such as Water Supply Watersheds.  The County has not yet ranked systems based on risk, and so the number of high risk systems is not yet quantified.  For the purposes of the study, it was estimated that 7,000 systems might fall under this category.  High risk systems are managed, along with the bulk of systems in the County, at a Low level of service.

· Low risk systems—this category of systems contains the remainder of systems in the County, an estimated 45,500.  The majority of systems are managed at a low level of service.

As the level of service goes up, from low to high, for a greater extent of service (number of systems), the cost of the on-site wastewater systems management program will increase.  The highest overall level of service is the most comprehensive program but it may not be the “best” option for the County to adopt, since some levels of service will generate decreasing returns on the County’s investment.
Table 5. Definitions of Terms used in Table 6

	Definitions

	Q
	Legal question.

	Type IV, V, or VI Systems
	Systems utilizing LPP/Drip dispersal, and multiple pumps/siphons installed or repaired after July 1, 1992. Also included are all new or existing systems utilizing water reuse/recycle, pretreatment or flow equalization and systems disposing of industrial process wastewater or with a design wastewater flow of greater than 3,000 gallons per day.

	Type III b Systems
	Systems utilizing a single effluent pump or siphon followed by a distribution device and gravity dispersal installed or repaired after July 1, 1992.

	High Risk Category Systems
	Systems evaluated to be at a higher risk of failure or located within environmentally sensitive areas. A ranking would be established based on technology utilized, age of systems, and location within sensitive areas such as Water Supply Watersheds.

	Low Risk Category Systems
	All systems not included in the high-risk categories.

	Low
	Complaint and emergency response only

	High
	Regular inspection and/or operation and maintenance contract required.


 Management Approach

The management approach for each alternative is a short description of the systems managed and activities that would be performed for each alternative.  The major program components are as follows:

· Systems inspections—for every alternative, except E, systems inspections comprise the major program expansion.  The inspections would be regular and mandatory.
· Time of title transfer inspections—a subset of the systems inspections would be voluntary inspections at the time of title transfer for a property.  Inspections of this type are used by many of the example program examined for the study and are seen as an effective way of both accomplishing regular inspections and increasing homeowners’ awareness about their systems’ operation and maintenance requirements.  In North Carolina, legislation requiring mandatory time of title transfer inspections has met with opposition in the past.  Thus, voluntary inspections are seen as the most feasible means to implement this beneficial practice at this time.  Starting in January 2008, under session law 2006-82, private inspectors of systems in the state will be required to be certified, which will assist greatly with the proper inspection and identification and correction of problems with systems.
· Inspections for properties with expansion building permits—another inspection opportunity for the County occurs when building permits are pulled for existing properties for new buildings or additions.  Currently, the County reviews building permit applications but does not inspect properties.  An inspection during this process would help to ensure that new buildings or additions are sited properly with respect to drainfields or repair areas and that systems are working properly.
· Homeowner outreach—for every alternative, homeowner outreach will be expanded.  One of the 2005 study findings was that the presence of homeowner education materials made a statistically significant difference in whether the system was properly maintained or not.
· Data collection and database development and management—in order for the County to manage systems other than Types IIIb, IV, V, and VI, it must collect data about the remaining systems in the County.  For instance, in order to manage High risk systems, the County must identify the systems and record information about them in order to keep on-going records about management activities.  The risk-based, comprehensive, and proactive alternatives are contingent upon data collection and database creation and management.  A database also would enable the County to record information about fees collection.
· Establishment of homeowner assistance program—as the County collects data on systems and inspects more and more of them, it is expected that many more failures per year will be identified than the current 500 or so per year.  According to the results of the County’s 2005 study, 6,000 failures or more, cumulatively, could be identified.  In some cases, homeowners may require financial assistance to repair or replace failing systems.  The County will devote some staff time to referring these owners to grant and loan programs where they can find help.
· Require operations and maintenance contracts for new systems, systems requiring repair permits, systems whose owners voluntarily request inclusion in the program—while some systems are required by state rules to obtain operation and maintenance contracts, many are not.  To ensure that proper maintenance occurs on new systems (and other systems as noted above) the County would require that owners enter into a contract with a vendor to maintain their systems.  This new program element would likely require some administration, oversight, and enforcement by the County.  However, if the program works well, as in some other jurisdictions, vendors would act as partners with the County in a certain sense, contributing data about systems to the County database and ensuring that systems are properly maintained.
· County ownership of systems—as a last resort and most comprehensive program measure, the County could take over ownership, operation, and maintenance of certain systems.  This program element, which is considered by the EPA to be the most comprehensive system management tool, might only be warranted under certain circumstances.  Since it exposes the County to liability, it could be used under few circumstances or never used.

The first alternative shown is the current program, which does not meet the state’s regulatory requirements for managing the County’s systems.  If proposed changes to the North Carolina Administrative Rules are approved, the County would be at risk of losing its permitting authority if it fails to inspect systems as required by the Code.

Financial Implications
The general financial implications presented by each alternative are covered in the table and are covered in more detail in the budgets section.  These implications fall into several general categories:

· Staff increases—the County must add staff to carry out the increased number of inspections specified in the alternatives.  By state law, inspections must be carried out by Registered Sanitarians.  In addition, staff will be needed to manage the administrative workload associated with managing more systems, coordinate public outreach, manage the database, and work with owners who need financial assistance.  With additional staff come additional costs for benefits, office space, vehicles, training, and other costs.
· Database establishment and upkeep—the program will require a one-time cost to gather data on either a subset or all of the systems in the County (depending on the alternative chosen).  The database will require at least a small annual budget for maintenance.  If the County begins to charge fees for inspections or other services, there may be additional costs for setting up a billing system or attaching fees to an existing County billing system such as the tax bill.
· Operation and maintenance expenditures for systems owned by the County—if the County takes over ownership of some systems, it would face additional costs for the upkeep of these systems.
Regulatory Constraints
Some program elements that are included as part of the alternatives could require the County to make changes or to request changes to current regulatory schemes.  These possible constraints are shown in the table, along with preliminary answers to regulatory questions posed by each alternative.  While these issues have been raised and discussed with the County Attorney’s office, a final legal determination on these issues has not been issued by the County Attorney’s Office at this time.  Short descriptions of each of these issues follow, along with the probable legal answer.  The possible changes that appeared to have straightforward solutions or required minor changes are listed first.  Other changes, which presented intractable legal problems or difficult political scenarios, are discussed second.  The portions of the original draft alternative that raised these more difficult problems were, in most cases, changed so that the alternatives still met the management approach goals, but did not require the more difficult changes to be made.  The more difficult challenges are still presented, so that it is evident that these options were considered.

Minor and Achievable Changes

· Keeping the Status Quo—the main concern with the status quo, is that the County is concerned with meeting delegated duties according to state regulations (15A NCAC 18A.1961).  The department believes that we should meet the regulations, at the least.
· Setting Fees—New fees may be required to support the program.  The department asked whether the County could establish these fees.  Answer: The County has the power to set fees.
· Mandating Inspections and Maintenance Contracts—under options C, B, and A the County would mandate either or both more frequent inspections than state regulations of some systems and that systems be covered by maintenance contracts (Reference: 15A NCAC 18A.1961).  The department asked whether these requirements could be adopted by the Human Services Board as more stringent requirements than the state or if the requirements would seem to be in conflict with the state requirements, and therefore require an administrative code change.  Answer: These requirements would not seem to be in conflict with the administrative code.  The Human Services and Environmental Services Board could adopt regulations more stringent than state regulations.
· Mandating Compliance by Existing Systems—Many of the management approaches proposed (such as mandated inspections and maintenance contracts, above) would be much more effective if applied to existing, not just new systems.  The department asked whether requirements could be applied to existing systems. Answer: The County could impose new requirements on existing systems.
· County Assumption of Ownership of Certain Systems—One of the management approaches for some systems might be for the County to take over ownership and management responsibility for the highest risk systems for environmental or public health reasons.  The department asked what the County's options would be if it wanted to take ownership and/or maintenance responsibility.  Answer: The County can take over a system if there is an imminent public health hazard.

Challenging Changes
· Mandating Limited Term Operating Permits where not Currently Required by State Regulations—One option that was considered, was to issue limited-term operating permits for systems that do not have limited-term operating permits under state law. These permits would offer the County a good enforcement mechanism. Answer:  Instead of requiring limited term operating permits, pass local ordinance requiring operation and maintenance agreements and more frequent inspections. 
· Mandating Inspections at the Time of Property Title Transfer—This approach would require an inspection at the time of property title transfer, similar to current requirements for termite inspections for buildings.  The department asked whether the County could make a local rule change to require this type of inspection.  Answer: This is probably contrary to state rules, rather than other issues discussed, where the requirement would simply be more stringent than state rules.  This change would require either an administrative rule change or state law change and (most likely) would be difficult to pass.

Description of Alternatives

Now that the concepts that make up the alternatives have been explained, summaries of the alternatives themselves follow, arranged in order from least to most involved.
Alternative E: Current Program
The current program provides a high level of service to Type IV and V systems, and a low level of service (complaint resolution only) to the 59,500 or more other systems in the County.  The current program is described in more detail in an earlier section of this report.  At the most basic level, the current program provides inspection for Type IV and V systems, complaint response and issuance of repair permits, and some homeowner outreach.  The County is concerned that it is not meeting its state-mandated program duties under the current program.
Alternative D: Reactive Program
The reactive program provides a high level of service to Type IV, V, and IIIb systems (around 8,500 systems, total) and a low level of service to the remaining 52,000 systems in the County.  By adding inspections of around 8,000 Type IIIb systems the County would meet state requirements.  All other systems in the County would by managed at a low level of service.  Alternative D includes all other components of Alternative E.

Alternative C: Risk-Based Program
The risk-based program provides a high level of service to Type IV, V, IIIb, and high-risk systems.  The number of high risk systems is assumed, for this analysis, to be around 7,000 systems.  Thus the County would provide a high level of service to around 15,500 systems and a low level of service to the remaining 44,500 systems.  For this alternative, the County would establish the group of high-risk systems first by identifying the systems during a data collection and database creation phase, and then prioritizing the highest risk systems for inclusion in the high level of service program.  Around 25 percent of the County’s systems would be covered under a high level of service for this alternative.  Optional time of property transfer inspections would be offered under this alternative as well as assistance to homeowners needing financial assistance for system repair of replacement.
Alternative B: Comprehensive Program

The comprehensive program provides a high level of service to Type IV, V, IIIb, high-risk, and some low-risk systems.  This alternative assumes that 30,000 low risk systems, plus the 15,500 systems covered under Alternative C are managed at a high level of service, for a total of 45,500 systems.  The remaining 15,500 systems would be managed at a low level of service.  This alternative would include all of the elements of the risk-based program, plus inspections of many low-risk systems.  All new systems, systems with repair permits, systems with owners who voluntarily participate, and other systems added over time would be included in the program.  
Alternative A: Proactive Program

The proactive program provides a high level of service to all 60,000 systems in the County.  This alternative includes all components included under the comprehensive program, with the addition of the remainder of the systems in the County and a requirement that all septic tanks be pumped every five years.
Table 6 Alternatives for Decentralized Management Program Expansion
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Q*1:

 Can we legally establish fees: 1) as part of a regulatory 

program 2) if a utility is formed, as a utility fee (G.S. 153A-277) 3) as a water/sewer authority fee (G.S. 162A-9) 
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The level of service described would require that the County mandate 1) more frequent inspections of high-risk 

systems and 2) maintenance contracts for high-risk systems that are not currently required to have such 

inspections and/or contract under 15A NCAC 18A.1961.   

Q2:

 A) Could the County human services board adopt 

such requirements as more stringent local regulations under G.S. 130A-39(b) as long as they met the 

requirements of G.S. 130A-335? B) Or would these requirements be in conflict with 15A NCAC 18A.1961 and 

therefore require an administrative code change? C) Or would these requirements be in conflict with 15A NCAC 

18A.1961 and therefore be impossible to change? 

A2:

 The Human Services Board could adopt regulations more 

stringent than state regulations.

This approach would be more effective if the requirements were imposed upon existing systems, rather than just 

new systems. 

Q3: 

If we are allowed (see 

Q2

) to have more stringent inspection and maintenance requirements, 

can these requirements be imposed upon existing systems? 

A3

:  The County could impose new requirements on existing systems.

New fees may be required to support the program. (see 

Q1 

above) 

This approach would require that the County mandate 1) more frequent inspections of high-risk systems and 2) 

maintenance contracts for high-risk systems that are not currently required to have such inspections and/or 

contract under 15A NCAC 18A.1961.  (see 

Q2 

above)

Rule change may be required to mandate limited-term operating permits  for systems that do not have limited-

term operating permits under state law. 

Q4:

 This issue is similar to the issue in 

Q2 

but the answer to the 

question may differ from the answer to Q2 if a requirement for a limited term operating permits is in someway 

different from a requirement for inspections or maintenance contracts.  In addition, the County would prefer to 

incorporate existing systems into the program, if it can be done (see 

Q3).  

A5: 

Instead of requiring limited term operating permits, pass local ordinance requiring operation and 

maintenance agreements and more frequent inspections. 

This approach would require an inspection at the time of property title transfer, similar to a termite inspection.  

Q5: 

 This question is similar to

 Q2.  

Can the County make a local rule change to require this type of inspection.  

If not, then another question arises.

  A5: 

This is probably contrary to state rules and would be difficult to pass.

Q6

: If it is not possible to make a local rule change to require time of property sale inspections, what are the 

options for making this change? A) Could the County request a local act? (N.C. Constitution Article II § 24) B) 

Could the change be made in the state regulations or administrative code in 15A NCAC 18A.1900 or another 

section? 

A6: 

 Mandatory time of sale inspections are not the best option at this time.

A

Proactive

High High High High

Establish comprehensive database and system tracking.

Require operation and maintenance contracts and regular 

inspectionsfor all new systems (add in old systems, as above). 

(100% or 60,000 systems covered)

Required and/or conduct annual inspections associated with 

requirements above.

Require pumping every five years

Offer optional inspections at time of property title transfers.

County take over ownership of highest risk systems.

Increase homeowner education.

See above.  If significant numbers of 

inspections are not done by private 

contractors, this would require even 

more staff than the above option.

New fees (see 

Q1

).

More stringent inspection and maintenance requirements (see 

Q2

).

More stringent requirements applied to existing systems (see 

Q3

).

Limited term operating permits (see 

Q4

).

Time of property sale inspection requirements (see 

Q5 

and 

Q6

).

This approach might result in the County wanting to take over ownership of the highest risk systems and 

maintain them (or contract to maintain them) itself for environmental or public health reasons.  

Q7: 

What are the 

County's options if it wanted to take ownership and/or maintenance responsibility? Secure an easement? What if 

the property owner is unwilling? Is the liability considered too great by the County?  

A7:

  The County can take over the system if there is an imminent public health hazard.

*" Q" means "Question," so  "Q1"  is legal question #1.

Financial Implications Management Approach Regulatory Constraints

High High High/Low

Fund establishment of database, one 

time fee.  Add annual budget for 

database upkeep and management. 

Add additional staff to inspect high-risk 

systems and manage reminders and 

follow-through with homeowners.

Establish categories of systems that are high-risk (based on 

age, watershed, complexity, etc) through data collection and 

database creation and management.  

Add inspection of high risk systems to state-mandated 

inspections. (7,000 systems, estimated.  Program would cover 

around 25% of systems in the County).

Require maintenance contracts for high-risk systems. 

Respond to complaints.

Offer optional inspections at time of property title transfers.  

Step-up outreach activities in high-risk areas.

Some homeowners with malfunctioning systems lack financial 

resources to repair--assist with information about loans and 

grants for repairs.

Low High

Fund establishment of database, one 

time fee. Add annual budget for 

database upkeep and management.  

Add additional staff to inspect high-risk 

systems and manage reminders and 

follow-through with homeowners. 

Add staff to manage upkeep and 

compliance with maintenance 

contracts with vendors and 

homeowners.

Obtain outside grant funding, set up 

loan programs to assist homeowners 

who lack funds to repair malfunctioning 

systems.

High

Level of Service

B

Comprehensive 

Require maintenance contract for all new systems, offer 

inclusion in program on voluntary basis, require maintenance 

contract for all properties with a title transfer or that require a 

repair permit.  (75% or 45,000 systems covered)

Establish categories of systems that are high-risk (based on 

age, watershed, complexity of system, etc) through data 

collection and database creation and management.  

Inspect all  sites where building permits are pulled for building 

expansions instead of just some. 

Offer optional inspections at time of property title transfers.

Increased homeowner education.

Designate staff member to provide information and assistance 

to homeowners who lack resources to repair systems or  set up 

program to administer loans and grants.

High

C

Risk-based

Extent of Service

Low

Low

High
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Alternatives Budget
Five year budgetary estimates were developed for each of the alternatives.
Budgetary Assumptions
Several assumptions were used in the development of the five-year budgetary estimates.  An annual inflation rate of three percent was used over the five year period.  Several portions of the five-year budgets were based upon current budgetary figures: fringe benefits, vehicle costs, and fuel and fleet charges.  Salaries for registered sanitarians and administrative and junior staff members were developed based on conversations with department staff.  For each alternative, it is assumed that at least some increases in staff must occur simply because of Wake County’s continued pace of development and the consequent increases in workload over time.  Finally, the estimates for database development and upkeep are very rough estimates and will need to be adjusted.
Staff Increases and Workload Estimates

In addition, assumptions were made about how the workload would increase based on the extent of service.  It is assumed that, systems added in Alternatives D, C, B, and A will each be inspected every five years.  Type V, IV, and IIIb systems must be inspected by registered sanitarians, under the state code, while other systems may be inspected by technicians, with registered sanitarian oversight.  It is assumed that for each group of five technicians, one operational supervisor must be added, and that for each group of 10 technicians, one registered sanitarian to provide technical oversight must be added.  It is assumed that each registered sanitarian and technician will complete around 400 inspections per year and that one registered sanitarian will be able to process about 150 repair permits per year.  It is assumed that the number of repair permits needed will increase as more and more systems are inspected and then slowly decrease over time as systems are better maintained.
Table 7 General Assumptions Used in Formulating Budgets
[image: image5.emf]Inflation

0.03

Cost of Fringe Benefits Per Person

Equal to Current Cost divided by # people: 22

Subobject Current Total Cost

Current Cost 

Per person

Year 1 Cost Year 2 Year 3 Year 4 Year 5

02002 $20,000.00

$909.09 $936.36 $964.45 $993.39 $1,023.19 $1,053.89

02004 $9,341.00

$424.59 $437.33 $450.45 $463.96 $477.88 $492.22

02030 $76,545.00

$3,479.32 $3,583.70 $3,691.21 $3,801.94 $3,916.00 $4,033.48

02032 $48,728.00

$2,214.91 $2,281.36 $2,349.80 $2,420.29 $2,492.90 $2,567.69

02033 $50,029.00

$2,274.05 $2,342.27 $2,412.53 $2,412.53 $2,484.91 $2,559.46

02055 $2,043.00

$92.86 $95.65 $98.52 $101.47 $104.52 $107.65

02060 $993.00

$45.14 $46.49 $47.89 $49.32 $50.80 $52.33

02061 $91,872.00

$4,176.00 $4,301.28 $4,430.32 $4,563.23 $4,700.12 $4,841.13

02062 $5,720.00

$260.00 $267.80 $275.83 $284.11 $292.63 $301.41

Salary for Supervisor

Current Cost Year 1 Cost Year 2 Year 3 Year 4 Year 5

$55,000.00 $55,000.00 $56,650.00 $58,349.50 $60,099.99 $61,902.98

Salary for RS

Current Cost Year 1 Cost Year 2 Year 3 Year 4 Year 5

$45,000.00 $45,000.00 $46,350.00 $47,740.50 $49,172.72 $50,647.90

Salary for Mid-level Employee

Current Cost Year 1 Cost Year 2 Year 3 Year 4 Year 5

$33,000.00 $33,000.00 $33,990.00 $35,009.70 $36,059.99 $37,141.79

Salary for Admin/Technician

Current Cost Year 1 Cost Year 2 Year 3 Year 4 Year 5

$31,000.00 $31,000.00 $31,930.00 $32,887.90 $33,874.54 $34,890.77

Lease per month for Vehicle

$400.00

Per year

$4,800.00

Fleet/fuel charges per year per vehicle

Current Cost Year 1 Cost Year 2 Year 3 Year 4 Year 5

$1,500.00 $1,545.00 $1,591.35 $1,639.09 $1,688.26 $1,738.91

Database Development

200,000.00

Database Upkeep

Current Cost Year 1 Cost Year 2 Year 3 Year 4 Year 5

0.00 0.00 5,000.00 5,150.00 5,304.50 5,463.64

Extra Education Materials for Homeowners Cost

1500


Alternatives Cost Information

Alternative E: Current Program

The budget for the current program is shown in table 8.  For alternative E, one registered sanitarian is added in year 3, along with a new vehicle, to account for normal growth.  The budget, by year 5 would be $1.8 million dollars.

Alternative D: Reactive Program
	Staff Type
	Number Added

	Registered Sanitarian
	6

	Supervisor
	

	Mid-level
	

	Technician
	

	Administrative
	


The budget for Alternative D: Reactive program is shown in table 9.  This program adds approximately 8,000 systems requiring inspections once every five years by registered sanitarians.  It is assumed that an additional 150 repair permits will be needed as a result of the new inspections.  Five new staff, registered sanitarians, are added in year 1 to handle the additional volume of inspections and repair permits.  In year 3, an additional staff member is added to handle normal growth in the workload.  
Alternative C: Risk-Based Program

	Staff Type
	Number Added

	Registered Sanitarian
	6

	Supervisor
	1

	Mid-level
	5

	Technician
	

	Administrative
	


The budget for Alternative C: Risk-based program is shown in table 10.  This program adds 15,000 systems requiring inspections: 8,000 type IIIb systems and 7,000 high risk systems.  Five new registered sanitarians are added in year 1 to handle the type IIIb systems and five technicians, one supervisor and 0.5 FTE for a registered sanitarian are added in year 2, after the database development is complete, to handle the high-risk systems inspections and repair permits.  An additional 0.5 FTE for a registered sanitarian is added in year 3.  The database development cost of 200,000 is added in year 1, while maintenance costs of approximately 5,000 per year are added in years 2 through 5.
Alternative B: Comprehensive Program

	Staff Type
	Number Added

	Registered Sanitarian
	6

	Supervisor
	2

	Mid-level
	

	Technician
	12

	Administrative
	2


The budget for Alternative B: Comprehensive program is shown in table 11.  This program adds 45,000 systems requiring inspections: 8,000 type IIIb systems, 7,000 high-risk systems, and 30,000 low-risk systems.  Five new registered sanitarians are added in year 1.  Ten technicians, two supervisors, and a registered sanitarian are added in year 2.  Two more technicians are added in year 3.  In addition, two junior-level employees are added in year 2 to handle administrative workload and to assist customers needing financial assistance.  The database development cost of 200,000 is added in year 1, while maintenance costs of approximately 5,000 per year are added in years 2 through 5.
Alternative A: Proactive Program

	Staff Type
	Number Added

	Registered Sanitarian
	8

	Supervisor
	4

	Mid-level
	1

	Technician
	20

	Administrative
	2


The budget for Alternative A: Proactive program is shown in table 12.  This program adds 55,500 systems requiring inspections: 8,000 type IIIb systems, 7,000 high-risk systems, and 45,500 low-risk systems.  Five new registered sanitarians are added in year 1.  Fifteen technicians, three supervisors, and two registered sanitarians are added in year 2, and five technicians, one supervisor, and one registered sanitarian are added in year 3 (half of the registered sanitarian’s time accounts for new growth).  Two junior-level employees and one mid-level employee are added in year 2, to handle administrative loads and customers needing financial assistance.  The database development cost of 200,000 is added in year 1, while maintenance costs of approximately 5,000 per year are added in years 2 through 5.  
Table 8 Alternative E: Current Program Budget
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Index 

Code

Index 

Title

Sub-object Sub-object Title 06-07 Adopted 

Budget

07-08 Budget 08-09 Budget 09-10 Budget 10-11 Budget 11-12 Budget

00054301 ONSITE 

AND 

02001

REGULAR SALARIES & WAGES

$1,000,590

$1,030,607.70  $1,061,525.93  $1,141,112.21 

$1,175,345.58 $1,210,605.94

02002

SALARIES & WAGES-OVERTIME

$20,000

$20,600.00  $21,218.00  $22,847.93 

$23,533.37 $24,239.37

02004

SALARIES & WAGES-LONGEVITY

$9,341

$9,621.23  $9,909.87  $10,671.12 

$10,991.26 $11,321.00

02030

FICA

$76,545

$78,841.35  $81,206.59  $87,444.73 

$90,068.08 $92,770.12

02032

RETIREMENT-LGERS

$48,728

$50,189.84  $51,695.54  $55,666.69 

$57,336.69 $59,056.79

02033

401(K)

$50,029

$51,529.87  $53,075.77  $57,080.57 

$58,792.99 $60,556.78

02055

LIFE INSURANCE I

$2,043

$2,104.29  $2,167.42  $2,333.92 

$2,403.93 $2,476.05

02060

DISABILITY

$993

$1,022.79  $1,053.47  $1,134.40 

$1,168.43 $1,203.48

02061

HEALTH - UNITED HEALTHCARE

$91,872

$94,628.16  $97,467.00  $104,954.24 

$108,102.87 $111,345.96

02062

DENTAL - INTERACTIVE SELF INSURED

$5,720

$5,891.60  $6,068.35  $6,534.51 

$6,730.54 $6,932.46

02313

FOOD SUPPLIES

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

02316

SAFETY SHOES/GLASSES/BELTS/ETC

$1,150

$1,184.50  $1,220.04  $1,256.64 

$1,294.34 $1,333.17

02340

EDUCATIONAL/TRAINING SUPPLIES

$1,475

$1,519.25  $1,564.83  $1,611.77 

$1,660.13 $1,709.93

02409

COMP EQUIP <$5000(NOT IN I/S DATABASE)

$8,000

$8,240.00  $8,487.20  $8,741.82 

$9,004.07 $9,274.19

02601

SOFTWARE PURCHASE FEE - PC

$400

$412.00  $424.36  $437.09 

$450.20 $463.71

02701

TOOLS <$5000

$600

$618.00  $636.54  $655.64 

$675.31 $695.56

02749

OTHER SUPPLIES

$20,500

$21,115.00  $21,748.45  $22,400.90 

$23,072.93 $23,765.12

03001

MILEAGE REIMBURSEMENT

$730

$751.90  $774.46  $797.69 

$821.62 $846.27

03003

OTHER TRANSPORTATION

$900

$927.00  $954.81  $983.45 

$1,012.96 $1,043.35

03004

LODGING

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03005

MEALS

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03300

EMPLOYEE TRAINING

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03301

CONFERENCE/TRAINING REGISTRATION

$1,200

$1,236.00  $1,273.08  $1,311.27 

$1,350.61 $1,391.13

03310

TUITION REIMBURSEMENTS

$1,000

$1,030.00  $1,060.90  $1,092.73 

$1,125.51 $1,159.27

03700

MAINTENANCE AND REPAIR OF EQUIPMENT

$1,600

$1,648.00  $1,697.44  $1,748.36 

$1,800.81 $1,854.84

04255

AUTO DAMAGE - COUNTY VEHICLE

$500

$515.00  $530.45  $546.36 

$562.75 $579.64

05599

OTHER EQUIPMENT

$7,500

$7,725.00  $7,956.75  $8,195.45 

$8,441.32 $8,694.56

6100

CONTRACT SERVICES

$0

$0.00  $0.00  $0.00 

$0.00 $0.00

08808

PRINTING/CHARGES FROM GS

$1,500

$1,545.00  $1,591.35  $1,639.09 

$1,688.26 $1,738.91

08809

POSTAGE/CHARGES FROM GS (REP 08504)

$3,000

$3,090.00  $3,182.70  $3,278.18 

$3,376.53 $3,477.82

08810

CO VEHICLE LEASE CHARGES

$93,192

$95,987.76  $98,867.39  $106,633.41 

$109,832.42 $113,127.39

08820

FLEET/FUEL CHARGES

$29,328

$30,207.84  $31,114.08  $33,686.59 

$34,697.19 $35,738.10

INDEX TOTAL $1,486,436

$1,531,029.08 $1,576,959.95 $1,693,538.60 $1,744,344.75 $1,796,675.10


Table 9 Alternative D: Reactive Program Budget
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Index Code Index 

Title

Sub-object Sub-object Title 06-07 Adopted 

Budget

07-08 Budget 08-09 Budget 09-10 Budget 10-11 Budget 11-12 Budget

00054301 ONSITE AND TECHNICAL ASSISTANCE 02001

REGULAR SALARIES & WAGES

$1,000,590

$1,255,607.70  $1,293,275.93  $1,379,814.71 

$1,421,209.15 $1,463,845.42

02002

SALARIES & WAGES-OVERTIME

$20,000

$25,145.45  $25,899.82  $27,670.20 

$28,500.31 $29,355.32

02004

SALARIES & WAGES-LONGEVITY

$9,341

$11,744.18  $12,096.51  $12,923.37 

$13,311.07 $13,710.40

02030

FICA

$76,545

$96,237.94  $99,125.08  $105,900.78 

$109,077.80 $112,350.13

02032

RETIREMENT-LGERS

$48,728

$61,264.39  $63,102.32  $67,415.68 

$69,438.15 $71,521.29

02033

401(K)

$50,029

$62,900.10  $64,787.10  $69,143.25 

$71,217.55 $73,354.07

02055

LIFE INSURANCE I

$2,043

$2,568.61  $2,645.67  $2,826.51 

$2,911.31 $2,998.65

02060

DISABILITY

$993

$1,248.47  $1,285.93  $1,373.83 

$1,415.04 $1,457.49

02061

HEALTH - UNITED HEALTHCARE

$91,872

$115,508.16  $118,973.40  $127,105.83 

$130,919.01 $134,846.58

02062

DENTAL - INTERACTIVE SELF INSURED

$5,720

$7,191.60  $7,407.35  $7,913.68 

$8,151.09 $8,395.62

02313

FOOD SUPPLIES

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

02316

SAFETY SHOES/GLASSES/BELTS/ETC

$1,150

$1,184.50  $1,220.04  $1,256.64 

$1,294.34 $1,333.17

02340

EDUCATIONAL/TRAINING SUPPLIES

$1,475

$1,519.25  $1,564.83  $1,611.77 

$1,660.13 $1,709.93

02409

COMP EQUIP <$5000(NOT IN I/S DATABASE)

$8,000

$8,240.00  $8,487.20  $8,741.82 

$9,004.07 $9,274.19

02601

SOFTWARE PURCHASE FEE - PC

$400

$412.00  $424.36  $437.09 

$450.20 $463.71

02701

TOOLS <$5000

$600

$618.00  $636.54  $655.64 

$675.31 $695.56

02749

OTHER SUPPLIES

$20,500

$21,115.00  $21,748.45  $22,400.90 

$23,072.93 $23,765.12

03001

MILEAGE REIMBURSEMENT

$730

$751.90  $774.46  $797.69 

$821.62 $846.27

03003

OTHER TRANSPORTATION

$900

$927.00  $954.81  $983.45 

$1,012.96 $1,043.35

03004

LODGING

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03005

MEALS

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03300

EMPLOYEE TRAINING

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03301

CONFERENCE/TRAINING REGISTRATION

$1,200

$1,236.00  $1,273.08  $1,311.27 

$1,350.61 $1,391.13

03310

TUITION REIMBURSEMENTS

$1,000

$1,030.00  $1,060.90  $1,092.73 

$1,125.51 $1,159.27

03700

MAINTENANCE AND REPAIR OF EQUIPMENT

$1,600

$1,648.00  $1,697.44  $1,748.36 

$1,800.81 $1,854.84

04255

AUTO DAMAGE - COUNTY VEHICLE

$500

$515.00  $530.45  $546.36 

$562.75 $579.64

05599

OTHER EQUIPMENT

$7,500

$7,725.00  $7,956.75  $8,195.45 

$8,441.32 $8,694.56

06100

CONTRACT SERVICES

$0

$0.00  $0.00  $0.00 

$0.00 $0.00

08808

PRINTING/CHARGES FROM GS

$1,500

$1,545.00  $1,591.35  $1,639.09 

$1,688.26 $1,738.91

08809

POSTAGE/CHARGES FROM GS (REP 08504)

$3,000

$3,090.00  $3,182.70  $3,278.18 

$3,376.53 $3,477.82

08810

CO VEHICLE LEASE CHARGES

$93,192

$119,987.76  $123,587.39  $132,095.01 

$136,057.87 $140,139.60

08820

FLEET/FUEL CHARGES

$29,328

$37,932.84  $39,070.83  $41,882.04 

$43,138.50 $44,432.66

INDEX TOTAL $1,486,436 $1,857,134 $1,912,848

$2,039,503.15 $2,100,688.24 $2,163,708.89


Table 10 Alternative C: Risk-Based Program Budget
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Index 

Code

Index Title Sub-object Sub-object Title 06-07 Adopted 

Budget

07-08 Budget 08-09 Budget 09-10 Budget 10-11 Budget 11-12 Budget

00054301 ONSITE AND TECHNICAL ASSISTANCE 02001

REGULAR SALARIES & WAGES

$1,000,590

$1,255,607.70  $1,532,750.93  $1,602,603.71 

$1,650,681.82 $1,700,202.27

02002

SALARIES & WAGES-OVERTIME

$20,000

$25,145.45  $31,986.18  $33,442.46 

$34,445.74 $35,479.11

02004

SALARIES & WAGES-LONGEVITY

$9,341

$11,744.18  $14,939.15  $15,619.30 

$16,087.88 $16,570.52

02030

FICA

$76,545

$96,237.94  $122,419.11  $127,992.66 

$131,832.44 $135,787.41

02032

RETIREMENT-LGERS

$48,728

$61,264.39  $77,931.13  $81,479.21 

$83,923.59 $86,441.30

02033

401(K)

$50,029

$62,900.10  $80,011.83  $83,618.46 

$86,127.01 $88,710.82

02055

LIFE INSURANCE I

$2,043

$2,568.61  $3,267.39  $3,416.15 

$3,518.63 $3,624.19

02060

DISABILITY

$993

$1,248.47  $1,588.11  $1,660.42 

$1,710.23 $1,761.54

02061

HEALTH - UNITED HEALTHCARE

$91,872

$115,508.16  $146,931.72  $153,621.29 

$158,229.93 $162,976.83

02062

DENTAL - INTERACTIVE SELF INSURED

$5,720

$7,191.60  $9,148.05  $9,564.54 

$9,851.48 $10,147.02

02313

FOOD SUPPLIES

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

02316

SAFETY SHOES/GLASSES/BELTS/ETC

$1,150

$1,184.50  $1,220.04  $1,256.64 

$1,294.34 $1,333.17

02340

EDUCATIONAL/TRAINING SUPPLIES

$1,475

$1,519.25  $1,564.83  $1,611.77 

$1,660.13 $1,709.93

02409

COMP EQUIP <$5000(NOT IN I/S DATABASE)

$8,000

$8,240.00  $8,487.20  $8,741.82 

$9,004.07 $9,274.19

02601

SOFTWARE PURCHASE FEE - PC

$400

$412.00  $424.36  $437.09 

$450.20 $463.71

02701

TOOLS <$5000

$600

$618.00  $636.54  $655.64 

$675.31 $695.56

02749

OTHER SUPPLIES

$20,500

$21,115.00  $21,748.45  $22,400.90 

$23,072.93 $23,765.12

03001

MILEAGE REIMBURSEMENT

$730

$751.90  $774.46  $797.69 

$821.62 $846.27

03003

OTHER TRANSPORTATION

$900

$927.00  $954.81  $983.45 

$1,012.96 $1,043.35

03004

LODGING

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03005

MEALS

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03300

EMPLOYEE TRAINING

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03301

CONFERENCE/TRAINING REGISTRATION

$1,200

$1,236.00  $1,273.08  $1,311.27 

$1,350.61 $1,391.13

03310

TUITION REIMBURSEMENTS

$1,000

$1,030.00  $1,060.90  $1,092.73 

$1,125.51 $1,159.27

03700

MAINTENANCE AND REPAIR OF EQUIPMENT

$1,600

$1,648.00  $1,697.44  $1,748.36 

$1,800.81 $1,854.84

04255

AUTO DAMAGE - COUNTY VEHICLE

$500

$515.00  $530.45  $546.36 

$562.75 $579.64

05599

OTHER EQUIPMENT

$7,500

$7,725.00  $7,956.75  $8,195.45 

$8,441.32 $8,694.56

06100

CONTRACT SERVICES

$0

$200,000.00  $5,000.00  $5,150.00 

$5,304.50 $5,463.64

08808

PRINTING/CHARGES FROM GS

$1,500

$1,545.00  $1,591.35  $1,639.09 

$1,688.26 $1,738.91

08809

POSTAGE/CHARGES FROM GS (REP 08504)

$3,000

$3,090.00  $3,182.70  $3,278.18 

$3,376.53 $3,477.82

08810

CO VEHICLE LEASE CHARGES

$93,192

$119,987.76  $154,787.39  $161,831.01 

$166,685.95 $171,686.52

08820

FLEET/FUEL CHARGES

$29,328

$37,932.84  $49,414.60  $51,716.58 

$53,268.08 $54,866.12

INDEX TOTAL $1,486,436 $2,057,134 $2,291,766

$2,395,154.07 $2,467,008.69 $2,541,018.95


Table 11 Alternative B: Comprehensive Program
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00054301 ONSITE AND TECHNICAL ASSISTANCE 02001

REGULAR SALARIES & WAGES

$1,000,590

$1,255,607.70  $1,836,085.93  $1,956,944.31 

$2,015,652.64 $2,076,122.22

02002

SALARIES & WAGES-OVERTIME

$20,000

$25,145.45  $39,945.27  $43,130.41 

$44,424.32 $45,757.05

02004

SALARIES & WAGES-LONGEVITY

$9,341

$11,744.18  $18,656.44  $20,144.06 

$20,748.38 $21,370.83

02030

FICA

$76,545

$96,237.94  $152,880.55  $165,070.85 

$170,022.98 $175,123.67

02032

RETIREMENT-LGERS

$48,728

$61,264.39  $97,322.66  $105,082.92 

$108,235.41 $111,482.47

02033

401(K)

$50,029

$62,900.10  $99,921.10  $107,743.81 

$110,976.12 $114,305.40

02055

LIFE INSURANCE I

$2,043

$2,568.61  $4,080.41  $4,405.77 

$4,537.94 $4,674.08

02060

DISABILITY

$993

$1,248.47  $1,983.28  $2,141.42 

$2,205.67 $2,271.84

02061

HEALTH - UNITED HEALTHCARE

$91,872

$115,508.16  $183,492.60  $198,123.84 

$204,067.55 $210,189.58

02062

DENTAL - INTERACTIVE SELF INSURED

$5,720

$7,191.60  $11,424.35  $12,335.30 

$12,705.36 $13,086.52

02313

FOOD SUPPLIES

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

02316

SAFETY SHOES/GLASSES/BELTS/ETC

$1,150

$1,184.50  $1,220.04  $1,256.64 

$1,294.34 $1,333.17

02340

EDUCATIONAL/TRAINING SUPPLIES

$1,475

$1,519.25  $1,564.83  $1,611.77 

$1,660.13 $1,709.93

02409

COMP EQUIP <$5000(NOT IN I/S DATABASE)

$8,000

$8,240.00  $8,487.20  $8,741.82 

$9,004.07 $9,274.19

02601

SOFTWARE PURCHASE FEE - PC

$400

$412.00  $424.36  $437.09 

$450.20 $463.71

02701

TOOLS <$5000

$600

$618.00  $636.54  $655.64 

$675.31 $695.56

02749

OTHER SUPPLIES

$20,500

$21,115.00  $21,748.45  $22,400.90 

$23,072.93 $23,765.12

03001

MILEAGE REIMBURSEMENT

$730

$751.90  $774.46  $797.69 

$821.62 $846.27

03003

OTHER TRANSPORTATION

$900

$927.00  $954.81  $983.45 

$1,012.96 $1,043.35

03004

LODGING

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03005

MEALS

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03300

EMPLOYEE TRAINING

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03301

CONFERENCE/TRAINING REGISTRATION

$1,200

$1,236.00  $1,273.08  $1,311.27 

$1,350.61 $1,391.13

03310

TUITION REIMBURSEMENTS

$1,000

$1,030.00  $1,060.90  $1,092.73 

$1,125.51 $1,159.27

03700

MAINTENANCE AND REPAIR OF EQUIPMENT

$1,600

$1,648.00  $1,697.44  $1,748.36 

$1,800.81 $1,854.84

04255

AUTO DAMAGE - COUNTY VEHICLE

$500

$515.00  $530.45  $546.36 

$562.75 $579.64

05599

OTHER EQUIPMENT

$7,500

$7,725.00  $7,956.75  $8,195.45 

$8,441.32 $8,694.56

06100

CONTRACT SERVICES

$0

$200,000.00  $5,000.00  $5,150.00 

$5,304.50 $5,463.64

08808

PRINTING/CHARGES FROM GS

$1,500

$3,045.00  $3,136.35  $3,230.44 

$3,327.35 $3,427.17

08809

POSTAGE/CHARGES FROM GS (REP 08504)

$3,000

$3,090.00  $3,182.70  $3,278.18 

$3,376.53 $3,477.82

08810

CO VEHICLE LEASE CHARGES

$93,192

$119,987.76  $185,987.39  $201,167.01 

$207,202.03 $213,418.09

08820

FLEET/FUEL CHARGES

$29,328

$37,932.84  $59,758.38  $64,829.31 

$66,774.19 $68,777.41

INDEX TOTAL $1,486,436 $2,058,634 $2,759,674

$2,951,298.62 $3,039,837.58 $3,131,032.71


Table 12 Alternative A: Proactive Program
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0005430

1

ONSITE AND TECHNICAL ASSISTANCE 02001

REGULAR SALARIES & WAGES

$1,000,590

$1,480,607.70  $2,364,475.93  $2,705,939.71 

$2,787,117.90 $2,870,731.44

02002

SALARIES & WAGES-OVERTIME

$20,000

$29,690.91  $52,764.09  $61,300.73 

$63,139.75 $65,033.95

02004

SALARIES & WAGES-LONGEVITY

$9,341

$13,867.14  $24,643.47  $28,630.51 

$29,489.42 $30,374.10

02030

FICA

$76,545

$113,634.53  $201,941.37  $234,613.22 

$241,651.62 $248,901.17

02032

RETIREMENT-LGERS

$48,728

$72,338.93  $128,554.43  $149,353.10 

$153,833.69 $158,448.70

02033

401(K)

$50,029

$74,270.32  $131,986.74  $152,834.08 

$157,419.10 $162,141.68

02055

LIFE INSURANCE I

$2,043

$3,032.93  $5,389.85  $6,261.87 

$6,449.73 $6,643.22

02060

DISABILITY

$993

$1,474.15  $2,619.74  $3,043.58 

$3,134.89 $3,228.94

02061

HEALTH - UNITED HEALTHCARE

$91,872

$136,388.16  $242,377.13  $281,591.04 

$290,038.77 $298,739.93

02062

DENTAL - INTERACTIVE SELF INSURED

$5,720

$8,491.60  $15,090.53  $17,532.01 

$18,057.97 $18,599.71

02313

FOOD SUPPLIES

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

02316

SAFETY SHOES/GLASSES/BELTS/ETC

$1,150

$1,184.50  $1,220.04  $1,256.64 

$1,294.34 $1,333.17

02340

EDUCATIONAL/TRAINING SUPPLIES

$1,475

$1,519.25  $1,564.83  $1,611.77 

$1,660.13 $1,709.93

02409

COMP EQUIP <$5000(NOT IN I/S DATABASE)

$8,000

$8,240.00  $8,487.20  $8,741.82 

$9,004.07 $9,274.19

02601

SOFTWARE PURCHASE FEE - PC

$400

$412.00  $424.36  $437.09 

$450.20 $463.71

02701

TOOLS <$5000

$600

$618.00  $636.54  $655.64 

$675.31 $695.56

02749

OTHER SUPPLIES

$20,500

$21,115.00  $21,748.45  $22,400.90 

$23,072.93 $23,765.12

03001

MILEAGE REIMBURSEMENT

$730

$751.90  $774.46  $797.69 

$821.62 $846.27

03003

OTHER TRANSPORTATION

$900

$927.00  $954.81  $983.45 

$1,012.96 $1,043.35

03004

LODGING

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03005

MEALS

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03300

EMPLOYEE TRAINING

$2,000

$2,060.00  $2,121.80  $2,185.45 

$2,251.02 $2,318.55

03301

CONFERENCE/TRAINING REGISTRATION

$1,200

$1,236.00  $1,273.08  $1,311.27 

$1,350.61 $1,391.13

03310

TUITION REIMBURSEMENTS

$1,000

$1,030.00  $1,060.90  $1,092.73 

$1,125.51 $1,159.27

03700

MAINTENANCE AND REPAIR OF EQUIPMENT

$1,600

$1,648.00  $1,697.44  $1,748.36 

$1,800.81 $1,854.84

04255

AUTO DAMAGE - COUNTY VEHICLE

$500

$515.00  $530.45  $546.36 

$562.75 $579.64

05599

OTHER EQUIPMENT

$7,500

$7,725.00  $7,956.75  $8,195.45 

$8,441.32 $8,694.56

06100

CONTRACT SERVICES

$0

$200,000.00  $5,000.00  $5,150.00 

$5,304.50 $5,463.64

08808

PRINTING/CHARGES FROM GS

$1,500

$3,045.00  $3,136.35  $3,230.44 

$3,327.35 $3,427.17

08809

POSTAGE/CHARGES FROM GS (REP 08504)

$3,000

$3,090.00  $3,182.70  $3,278.18 

$3,376.53 $3,477.82

08810

CO VEHICLE LEASE CHARGES

$93,192

$143,987.76  $249,107.39  $290,180.61 

$298,886.03 $307,852.61

08820

FLEET/FUEL CHARGES

$29,328

$45,657.84  $80,445.93  $94,332.94 

$97,162.92 $100,077.81

INDEX TOTAL $1,486,436 $2,384,739 $3,567,532

$4,095,793.01 $4,218,666.81 $4,345,226.81


Stakeholder Group
During the study, a framework for stakeholder involvement and a committee process was developed for the purposes of the budget expansion request and the grant application process.  This framework is described in the following pages.
General Information and Group Mission
The County wishes to convene a stakeholders group that will assist in discerning the future of the on-site wastewater program by examining the existing program; the problems, needs, and issues faced by the County with respect to decentralized wastewater system management; and alternatives for mitigating these needs and issues through managing the County’s systems and by recommending a course of action for the County.
Group Composition

The group should be composed of 12 to 15 members who have varied interests in and perspectives on the general topic of on-site wastewater management.  The variety within the heterogeneous group will represent the interests of Wake County citizens as a whole, better than a group of people with similar aims or perspectives.  The group size is important because it is large enough to foster discussions that encompass a wide variety of perspectives, but is not so large as to create an unwieldy process or an intimidating atmosphere for the participants.
Possible Stakeholders

The table below lists possible stakeholders.  In the left hand column, they are divided into six groups, lawmakers, regulators, planning/environmental/regional entities, industry representatives whose businesses involve decentralized wastewater, academic/experts, citizens, and a legal advisor.  In the middle column, specific stakeholder entities that fall into these five groups are listed.  The right hand column contains a space for the name of a possible representative.  Note that the initial list contains more than 15 stakeholders and can be pared.
	Stakeholder Type
	Stakeholder Entity
	Name of Representative

	Lawmaker
	County Commission
	

	
	Human Services Board
	

	
	County Planning Board/Department
	

	Regulator
	NCDENR
	

	
	EPA Region IV
	

	Planning/Environment/Regional
	City of Raleigh (Annexations/Services)
	

	
	TJCOG
	

	
	Watershed planning organization
	

	
	CWMTF/Other assisting organization
	

	Industry
	Realtor/realtors association
	

	
	Wastewater design engineer
	

	
	Maintenance provider
	

	
	Homebuilders
	

	
	Lending organization
	

	Academic/experts
	NCSU
	

	Citizens
	Failing septic system owner
	

	
	Sewered property owner
	

	
	Commercial complex system owner
	

	
	Other interested citizen/taxpayer
	

	Legal Advisor
	Wake County Attorney
	Scott Warren


Process Roadmap
The group will meet in a series of monthly meetings that carry it through a process of learning, discussing, and forming recommendations.  The group will receive briefing material on the topic(s) for the meetings ahead of time.  A summary of the group’s discussion and its recommendations in the form of policy statement (if applicable) will be distributed to the members after the meeting.  It is envisioned that the roadmap for the meetings will be as follows:

Meeting 1  
Introduction to Group, Process, and Ground rules
Overview of Wake County’s Current Program

Meeting 2 
On-site Wastewater 101

Wake’s On-site Problems, Needs, and Issues

Meeting 3
 Field Trip

Meeting 4 
We know where we are….where do we want to go?:  Program priorities and planned program (including levels of service for administration, installation, and operation and compliance and rough cost estimates)
Meeting 5  
How do we get there from here? Funding the planned program 
Schedule 

It is suggested that the roadmap take place on the following schedule:

Month 1 – ensure funding for process, decide on stakeholder group composition and chose representatives, invite representatives to join and inform of first meeting date, brief Commissioners

Month 2 – prepare and distribute read ahead material for meeting 1, hold meeting 1, distribute meeting summary/recommendations, field trip

Month 3 – prepare and distribute read ahead material for meeting 2, hold meeting 2, distribute meeting minutes, secure field trip sites
Month 4 - prepare and distribute read ahead material for meeting 3 (field trip), hold meeting 3 (field trip), distribute meeting summary/recommendations
Month 5 - prepare and distribute read ahead material for meeting 4, hold meeting 4, distribute meeting summary/recommendations, update Commissioners

Month 6 - prepare and distribute read ahead material for meeting 5, hold meeting 5, distribute meeting summary/recommendations
Month 7 - prepare draft final report with recommendations

Month 8 – prepare final report, present final report and recommendations to Commissioners
If the process starts next month, the timeline could be as follows:
	Month 1
	Month 2
	Month 3
	Month 4
	Month 5
	Month 6
	Month 7
	Month 8

	May
	June
	July
	August
	September
	October
	November
	December
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Executive Summary
On-site wastewater treatment and disposal systems, or septic tank systems, are a widely utilized means of decentralized, wastewater treatment and disposal in Wake County. Such technology has been in use for many years and is accepted as a safe and effective means of treating and disposing of wastewater. Almost one-quarter of Wake County residents utilize septic tank systems to treat and dispose of their wastewater. There are approximately 55,000 septic tank systems in use in the County, and an additional 1,800 septic tank systems are permitted each year. Extension of municipal sewer systems has reduced the overall need for new installations in some areas and has incorporated some developments formerly served by on-site systems into municipal service areas. However, many areas in the County currently served by septic tank systems do not lend themselves to incorporation into urban service systems. Properly functioning and well-maintained septic tank systems provide an effective means of mitigating residential wastes, but when septic tank systems fail they pose public health concern, potentially contaminating surface and groundwater with pathogens and nutrients.

Concerns about the sustainability, functionality, and management of on-site systems were expressed in recommendations of the Wake County “Comprehensive Watershed Management Plan”. These recommendations included the development of a pilot study of septic tank systems in a priority area, and based upon study findings, development of conclusions/recommendations with respect to management of septic systems. 

In response to the recommendation for a pilot study, staff of the Wake County Department of Environmental Services (WDES) worked together with the North Carolina State University Department of Soil Science and the North Carolina Cooperative Extension to design and conduct a pilot study of septic tank systems in Wake County. The study objectives were to determine the function of systems, the degree and type of maintenance provided to systems, the possible relationship between system function and maintenance, and the need for an expanded wastewater management program.

A protocol under development by Dr. Michael Hoover, Professor of Soil Science at North Carolina State University, was utilized for guidance in designing the study. Considerable time was also devoted to development of the survey instruments, a field data survey and a homeowner interview survey, utilized to record findings from the survey. As the design for the study evolved, it was decided that rather than focusing on a limited, priority area, a better approach would be to evaluate a random sample of systems installed throughout the County. Hence, study results could be more easily extrapolated to a much larger population. Ultimately, the random sample was selected from all systems installed between 1982 and 2001, a population of approximately 33,000 systems (based on a dataset developed by Camp, Dresser & McKee Consulting during the Comprehensive Groundwater Investigation). These years were chosen because soil/site criteria for septic system location were codified in 1982, and WDES Regulations required all systems of this vintage to have access risers over septic tanks to facilitate maintenance/pumping. Systems installed after 2001 were not included to exclude systems that had not matured or that failed quickly due to reasons other than maintenance. A total of 455 systems were randomly selected. The sample was over selected to address loss of sites that proved non-viable for survey purposes. This number was finally reduced to a total of 310 viable sites after the elimination of sites that were found to be served by public/community wastewater disposal systems, sites for which septic tank system permits could not be found, and sites that were excluded on the day of survey (due to inability to locate, occupant refusal, or vacant). This number represented approximately 1% of the total number of systems installed between 1982 and 2001.

Prior to conducting the field survey, the randomly selected sample was geographically grouped into 9 survey districts of relatively equal size utilizing Wake County GIS maps. Survey packets were assembled for each survey district. The packets included copies of the letter of intent (stating the time, purpose and mode of execution of the survey), GIS maps, county road maps and a file folder for each study site in the district. Each file folder was assigned a unique identifier number and included a copy of the survey instruments, a copy of the permit for the septic tank system, and an ortophotograph of the site. Teams comprised of 2 to 3 members surveyed the 9 districts. Each team was constructed to include one Wake County on-site wastewater program staff member and at least one non-staff member to minimize bias. A consistency training session and field practicum was also conducted to help standardize data collection and ensure consistency and quality. In addition to the survey packet, survey teams were also provided with homeowner educational materials and a camera for visual documentation of system failures or other notable conditions.

Additional preparation for the survey included notification of the County’s elected officials, the public and those selected for the survey. This was accomplished through memorandum to the Wake County Board of Commissioners, news releases, newspaper articles, a radio interview and letters of intent/cards mailed to the owners of sites selected for the survey.

The pilot study involved conducting a wet season, field performance survey of septic tank systems in Wake County to determine whether they were functioning properly and to what extent they were being maintained. For the purposes of this survey, a failed system was defined as (1) one with sewage present on the soil surface on the day of the survey, (2) one where sewage would surface in a moist area when pressure was applied with the surveyor’s shoe on the day of the survey, (3) one with a straight pipe from the wastewater system, or (4) one identified as a potential failure on the day of the survey and confirmed as failing during a follow-up visit. The actual field survey of randomly selected systems was conducted during the first week of April 2003 (April 1-4, 2003). Field evaluations were conducted at 310 sites and homeowner interviews were conducted at 199 of these sites. Data were collected for approximately 70 parameters relative to system design/siting, site maintenance, and homeowner (in-house) maintenance. For additional quality assurance and quality control, 27 of the 310 (3 from each team) study sites were randomly selected and revisited for a second “blind survey” by a quality assurance team. Additional survey follow-up work was conducted on 30 sites identified in the initial survey as showing no evidence of current failure on the day of the survey, but showing evidence of recent past, potential failure. This follow-up work identified 5 additional sites that were considered to show evidence of current failure.  These additional 5 sites were included with the originally identified 25 sites in the analysis of data relative to system failure.

All data was formatted and entered on an Excel database. Dr. Larry King (Soil Science Consulting, Professor Emeritus of Soil Science, NCSU) and Dr. Larry Nelson (Consulting Statistician, Professor Emeritus of Statistics, NCSU) analyzed the data. Data was analyzed statistically to determine the significance of relationships between approximately 70 parameters and system failure rate. The terms “failure” and “malfunction” are used interchangeably in this report.  Therefore, “failure” as used here does not mean that a particular septic system has reached the end of its useful lifespan for the system owner.  Many, if not most, of these systems that are in malfunction can be remediated and become functional again.  Hence, the failure rates discussed here can be improved as “failing” systems are located and repaired.      

The statistical analysis used depended on the type of parameter being studied. For continuous parameters (e.g., age of the systems), regression analysis was used to find the best relationship between the parameter and failure rate. For non-continuous parameters (e.g. types of systems), chi-square (x2) analysis was used.  This procedure allows one to determine the probability that the parameter and the failure rate are related rather than the observed relationship being due to chance.  A 10% probability level was used for regression and chi-square analysis (i.e. a 10% probability that the difference observed is due to chance alone).

Failing systems (surface hydraulic failure) were found at a total of 30 of the sites (a failure rate of 9.7%). These included 25 systems (8.06%) identified on the day of the survey and 5 additional systems (1.6%) identified during follow-up assessments of potential failures. These additional 5 sites were included with the originally identified 25 sites that had a surface hydraulic failure in the analysis of data relative to system performance.

Two important parameters that must be considered when selecting a site for a system are landscape position and soil type. Prior to data analysis, landscape positions and soil mapping units (identified as the dominant soil mapping unit on the property utilizing the County GIS layer of the Wake County Soil Survey) were each assigned a numerical score of 0 to 50 (0 being the poorest and 50 being the best landscape position/soil for a drainfield) based on their suitability as a drainfield site. Note that soil assessments were not conducted during the field survey, and actual soil conditions are unknown at the study sites. However, the study teams determined landscape position using standardized terminology and examples. Failure rates were significantly higher at the bottom of slopes and on convex side slopes than on most other landscape positions (mean of 20% vs. 4%).  No failing systems were found on head slopes, which is a landscape position commonly regarded as a poor site for on-site systems. Failure rates were significantly higher on soils with suitability scores of 10 or less than on soils with scores of 11 to 50 (24% vs.8%). Site suitability scores were calculated by summing the numerical score for soil and landscape position. Failure rates were not significantly related to site suitability score.

Two major factors considered in system design are selection of the system type and the hydraulic loading rate. Failure rate was not significantly related to the design hydraulic loading rate.  Failure rates of conventional gravel trench systems did not differ significantly from those of innovative systems or low-pressure pipe systems.  However, rates were significantly higher for low-pressure pipe systems than for innovative systems (28% vs.7%).  Within the seven low-pressure pipe systems, those that were operated by a State certified subsurface operator had a 0% failure rate, while those without an operator had a 100% failure rate.

Site maintenance factors were carefully observed and recorded by the survey teams at the study sites. One site maintenance parameter significantly related to failure was shaping or crowning of the drainfield area to shed rainwater.  Failure rate was higher where drainfields were not shaped (20% vs. 8%).  Failure rate was not significantly related to the system installer, diversion of on-site and/or off-site surface water, or the presence of linear depressions over the drainfield trenches.

Failure rate increased with increasing age of the systems. Combining age and soil suitability score showed that this relationship was significant on soils with scores <20 but was not significant on the more suitable soils.  The regression model showed an increase in proportion of failures of 1.6% per year.  However, this model explained only 17% of the relationship between age and failure rate. Hence, system age alone was not a strong predictor of failure rate for systems up to 20 yrs of age.  

Several other parameters associated with site maintenance or system maintenance was included in the survey. Systems on which some type of structure had been built failed at a significantly higher rate than did systems without structures (22% vs. 8%). Failures were also more frequent on systems with no vegetative cover, that were wooded, or that were in weeds and brush than for other types of vegetation (mean of 27% vs. 8%). Failures were more common when the vegetation was not maintained (21% vs. 9%). In some cases these were not clearly cause/effect relationships, but indicated a correlation existed (e.g. lack of maintenance over the system did not necessarily cause a failure).

Failures were significantly higher for systems where the tank had been pumped (18% vs. 7%).  This relationship likely results from homeowners having the tank pumped as the first attempt to correct a failing system, rather than pumping being detrimental to system performance.  

A significant relationship was found between system failure and indications of past failure or potential failures (48% vs. 0%).  One example of this relationship was the fact that failures were significantly higher at sites where fill material had recently been placed over the drainfield, which is a practice homeowners sometime use (often unsuccessfully) in an attempt to correct a failing system (29% vs. 9%).

A very good relationship was found between the number of adults per household and the occurrence of failure.  The regression model indicated a 5.4% increase in the proportion of failures with each adult in the household.  The model explained 94% of relationship between number of adults and system failures. However, in contrast, the relationship between the total number of occupants in a household and the proportion of failures was not significant.

System failures was not significantly related to the source of water supply (well or public water supply); amount of water used (data available from only 122 sites); number of teenaged children per household; first time living in a house with an on-site system; use of a garbage disposal unit, dishwasher, clothes washer, water softener, toilet bowl sanitizer, septic tank inoculants, whirlpool, hot tub, or irrigation system; and pouring harsh chemicals down the drain.

A relationship between a homeowner’s possessing educational material and/or a copy of the system permit versus system maintenance was found.  When this information was available, the homeowner was more likely to spread laundry throughout the week than wash all laundry on one day (93% vs.61%), thus reducing hydraulic load on the system.   Similarly, homeowners were less likely to pour harsh chemicals, which can impair system function down the drain when they had the information (36% vs.13%).

Scores (weightings) were developed and assigned to parameters associated with site maintenance and system maintenance prior to the field survey. Following data collection, these scores then were totaled to produce an overall maintenance score for each system.  No significant relationship was found between the pre-assigned maintenance score and the incidence of failure.

Lessons Learned and Recommendations

The pilot study of septic systems in Wake County revealed that, overall, system performance was quite successful in the county. When viewed in the context of other system performance studies, the observed percentage of system failures (approximately 10%) indicates that the current wastewater disposal program implemented by WDES is working reasonably well. Other studies have detected the occurrence of failures for conventional septic systems to at times exceed 20% (Dr. Michael Hoover, personal communication). The County has maintained a staff of professionals including well-trained environmental health specialists, soil scientists and environmental engineers to provide oversight and technical support of on-site wastewater disposal in the County. The County also regularly conducts operation and maintenance inspections on select systems that employ certain complex technologies (i.e. low-pressure pipe systems, systems employing multiple pumps installed or repaired after 1992, systems designed for disposal of large volumes of wastewater, systems employing pretreatment, etc.). It is notable that the County also inspects discharging and non-discharging systems permitted by the State under Memorandum of Agreement with the North Carolina Department of Environment and Natural Resources, Division of Water Quality.

 Although the observed incidence of failure is not excessively high in light of other studies, it is deemed to be higher than that desired or believed achievable. The study was designed to allow for extrapolation of study results to the population of 33,000 systems installed between 1982 and 2001. Viewed in this manner, the observed percentage of failures of approximately 8% on the day of the survey and 10% overall (including the systems classified as failing during the follow-up visits) equates to between 2,600 and 3,300 failing systems during the wet season, spring of 2003. It must also be noted that the study population only accounts for 33,000 of the estimated 55,000 septic systems in the County. Many of these additional 22,000 systems will be older than those studied. If the incidence of failure for these 22,000 additional older systems are similar to the study population, then it is estimated that there are at least 2,600 and perhaps more than 5,500 unrepaired failing septic systems in the county during typical wet seasons. 

Recommendation No. 1 – Homeowner-impacted site maintenance, system use and periodic system maintenance were related to the incidence of system failure or to the pattern of use of waste-producing appliances. These include type and maintenance of vegetative cover over system areas, number of adults per house, failed attempts to effect permanent system repair (i.e. pumping of septic tanks and addition of fill to system area), spreading washing of laundry during the week/not pouring harsh chemicals down the drain. These latter two items also were related to possession of educational materials and/or a copy of the system permit. Additionally, evaluation of overall operation and maintenance scores indicated that many system owners were not carrying out site and system maintenance in the preferred manner. It seems apparent that one of the best ways to address these factors is through public education. WDES is currently providing educational materials to applicants for on-site system permits and through cooperative effort with the Raleigh Regional Association of Realtors by supplying educational materials at the time of sale of a property served by an on-site system. North Carolina State University (NCSU) via the Wake County North Carolina Cooperative Extension (NCCE) Center has substantial potential to work with WDES in developing research-based educational programs and materials.  The NCCE also maintains a nationally recognized on-site wastewater, training center displaying essentially all septic system technologies here in Wake County.  Additional partnerships between NCCE, NCSU and WDES should be developed to bring quality educational materials and programming into the homes of septic system users via public service spots, educational programs, web-based materials and other programs.  Consideration may also be given to direct mailing of educational materials to on-site system owners, possibly along with other County mailings such as tax bills. Educational efforts will be coordinated with the Environmental Education & Environmental Information Providers Group, along with exploration of additional educational opportunities. 
Recommendation No. 2 – The study indicated several site maintenance parameters that affect the amount of water that must flow through the soil, along with the wastewater, to be related to system performance. The lack of “crowning” or shaping of the drainfield to shed water, which had an even more pronounced effect when combined with soil mapping units with low scores (considered poor), was related to a higher incidence of system failure. A similar relationship was also true of the occurrence of linear depressions over drainfield trenches and lack of diversion of on-site water for systems located on more restrictive landscapes. On the other hand, failure rates can be quite low, even on more restrictive sites, if site maintenance is carefully managed following system installation. Based on these findings, it is recommended that greater consideration be given to requirement and utilization of measures to control surface and shallow groundwater movement on certain landscape positions that tend to collect water. This can be incorporated into the current permitting process. However, this will require inspection of additional structures by WDES staff. Additionally, education of members of the development community along with their cooperation is necessary for success. Water control measures may impose additional setback requirements for on-site systems.  Future development will likely be occurring on less suited soils and landscapes than used over the past 20 years. Hence, poor site maintenance could lead to even greater overall failure rates in the future if adequate land is not provided to assure site maintenance.  This must be taken into account at the planning stage of subdivision development, and in some cases, may necessitate increased lot size.
Recommendation No. 3 – Many of the site maintenance parameters described in Recommendation No. 2 must be addressed using post-installation inspections of the septic system, since final landscaping occurs subsequent to the installation and construction inspection of the on-site system, and as a result, is not regularly observed by WDES staff. In addition, settling of backfill in proximity to system components and on the drainfield trenches may occur in the first few weeks or months following installation. Addressing these landscaping issues would require an additional inspection by WDES staff, preferably 6 to less than 12 months after installation. Note that the builder/contractor normally retains some responsibility for correction of problems for about 12 months subsequent to facility construction. Such inspection would also allow for review of other features associated with the on-site system (e.g. construction and function of water diversions/interceptors, etc.) and provide an opportunity to interact with the facility owner and provide education to them regarding use and maintenance of their septic system. These activities would require commitment of additional resources. 
Recommendation No. 4 – The study showed a clear relationship between system failure rate and certain unauthorized uses (e.g. location of outbuildings, shed, garages, etc.) of the system area. This issue seems most appropriately addressed through the permitting process and education. There has been a trend toward development of lots with reduced available space for location of on-site systems and ancillary structures. This trend appears to be related to the advent of proprietary products that allow for reduction in space required for the on-site system, a shift towards larger homes and market forces that result in maximizing lot yield. WDES has for some time taken the position that proposed additions to a site is reviewed for potential impact on the septic system prior to issuance of building permits. WDES currently conducts reviews for only certain additions to properties that are under Wake County Building Inspections’ jurisdiction. Wake County should expand this process to include all proposed additions to facilities/sites served by on-site systems, and this process should be consistent for any permitting authority issuing building permits in Wake County. This review process also provides an educational opportunity with the permit applicant to discuss the potential impacts to the on-site system of adding appurtenances to their property.

Recommendation No. 5 – Currently, operation and maintenance by professional operators is mandated by State rules for only a limited number of systems that utilize more complex technology and/or dispose of large volumes of wastewater. Although the study was not specifically designed to test impacts of different waste disposal technologies, a significantly higher failure rate was observed for the small sample of low-pressure pipe systems that lacked a certified subsurface system operator. These failing systems were installed prior to July 1992 when the operator requirement was mandated by State rules. It is notable that the County has approximately 1,000 systems (low-pressure pipe systems) that were installed prior to 1992 and predate the operator requirement. This information suggests that consideration should be given to expansion of operator requirements for systems employing such complex technology. This would require revisions in State rules and/or Wake County’s wastewater regulations and would likely meet with public opposition due to initial increased cost of wastewater system operation/maintenance. However, such requirement would likely result in reduced long-term cost of system operation through improved system performance and avoidance of costly repairs. It is also notable that effluent filters, which require servicing every 2-5 years, have been required for septic tanks installed since February of 1998 in Wake County. For on-site systems without professional operators, this responsibility is left to the system owner.
Recommendation No. 6 – The County should give consideration to meeting the operation and maintenance review criteria (inspected every 5 years) set forth in State rules [15A NCAC 18A .1961 Table V (a)] for all systems installed after July 1, 1992 that include effluent pumps. A much more far-reaching and involved approach would be to require inspection of all systems at some predetermined frequency (e.g. once every 5-7 years). Another possibility would be to refine this approach based upon risk and focus efforts on the areas of the highest public health concern and environmental sensitivity. All of these approaches require extensive commitment of resources and thorough analysis of possible program elements, cost, funding, etc. that goes beyond the scope of this study. Such inspections could be conducted by private entities (i.e. associated with inspection of system components, inspection of residual accumulations in tankage and pumping of tanks, etc.) or by a public agency. Note that a number of possible management models are included in the US Environmental Protection Agency’s “Voluntary Guidelines for Management of On-site and Clustered (Decentralized) Wastewater Treatment Systems”.  
Recommendation No. 7 – As previously indicated, the observed failure rate indicates that there are likely to be between 2,600 and 5,500+ failing systems during any wet season.  Approximately 400 repair permits are issued for on-site systems each year. These repairs result largely from citizen complaints, citizen requests for service (oft times associated with sale of a residence) and malfunctions observed by WDES staff in performance of their normal duties. Hence, the number of repair permits issued based upon what is essentially a self-reporting system, does not address the cumulative number of systems in malfunction.  Another tool employed by WDES to address areas of higher risk are community surveys of on-site systems. Such surveys are extremely time consuming and of limited application with current resources. It is evident from the number of repairs that a large number of failing systems do not currently come to the attention of the County. One mode of addressing this issue would be the conduct of on-site system inspections by “certified inspectors” at the time a facility was sold. This would possibly require State Legislative action and seems to mesh well with the current effort to establish certification of on-site system inspectors, which has been supported by Wake County’s legislative delegation. However, there are other potential options that can be evaluated and considered.  For instance, Wake County could consider establishing requirements for time-of-sale inspection as a part of their local county rules because of the public health significance, the likelihood that self-reporting will not identify malfunctioning systems in a timely fashion and the lack of assurance that a state program will start soon.  The county could utilize the efforts of the National Sanitation Foundation (NSF International).  NSF is a non-profit public health and safety agency that has established a national, voluntary time-of-sale septic system inspector certification (accreditation) program.  Counties throughout the US use this NSF program to set inspection standards and identify appropriately qualified individuals who can conduct them. This offers the opportunity to start an inspection program nearly immediately so that failing systems can be identified via the private sector and brought back into function and compliance via the WDES staff.  

Recommendation No. 8 – The importance of having the capability to accurately locate and document the components of on-site systems was made readily apparent by this study. This is also critical for any future management initiatives. The County should proceed as rapidly as possible with the current demonstration project utilizing GPS to locate and catalog location of wells and on-site system components. Based upon the success of this project, sufficient GPS units should be made available to WDES staff to locate all on-site systems and wells. The County should also develop and maintain a layer in GIS to document all on-site system locations. The County could also develop funding proposals (in conjunction with appropriate partners including NCSU and NCCE) for assessment of the potential effects of runoff from failing septic systems into adjacent streams and to establish a loan and grant program to remediate failing septic systems.  Similar loan and grant programs have been funded in some local health agencies via NC Clean Water Trust Fund, USEPA and other funding sources.  The county should investigate the possibility of obtaining State Revolving Funds (SRF) for repair and remediation.  New funding priorities within SRF nationally have identified a specific part of the SRF fund for decentralized wastewater and stormwater remediation technologies in communities.
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Appendix B: Contact Information for Programs

Technical/Academic:

Mike Hoover (Professor)

North Carolina State University

Department of Soil Science

Raleigh, NC

Tel: 919-515-7305

mike_hoover@ncsu.edu

Bob Rubin (Professor Emeritus, NCSU)

Cell: 919-270-0344

rubin@eos.ncsu.edu or

brubin@mckimcreed.com

Steven Berkowitz

NCDENR, On-Site Wastewater

Tel: 919-715-3271

Steven.Berkowitz@ncmail.net 


Management Program Contacts: 

Ralph Hollowell, Environmental Health Director

Albermarle Health District

PO Box 189

Elizabeth City, NC 27909

Tel: 252-338-4490

rlhe@ppcc.dist.nc.us

John R. Blount, PE 

Harris County Public Infrastructure Dept.

9900 Northwest Frwy, Ste. 103

Houston, TX 77092

Tel: 713-316-4877

Charlotte County Health Department

Environmental Health

18500 Murdock Circle, Room 203

Port Charlotte, FL 33948

Phone: 941-743-1266

Fax: 941-743-1533

Acton MA Health Department

472 Main Street  

Acton, MA 01720  

Phone:  (978) 264-9634  

Fax:  (978) 264-9630  

Email:  health@acton-ma.gov  

Bob Lee

Onsite Management

Loudoun County Health Department

P.O. Box 7000

Leesburg, VA 20177-7000

703-777-0234

rlee@ 

Peter Thornton, Environmental Administrator Florida Department of Health Volusia County Health Department Environmental Health 1350 S. Woodland Blvd. (web site has 1360) DeLand, FL 32720-7731

386-822-6247

fax: 386-736-5433

pete_thornton@doh.state.fl.us

Onsite Sewage and Water Section

Division of Environmental Health

10777 Main Street

Fairfax, VA 22030

703-246-2201

hdonsite@fairfaxcounty.gov 

Chuck Luther at (386) 822-6241

Tom Konsler, Interim Division Director

306-C Revere Road

Hillsborough, N.C. 27278

Telephone: (919) 245-2371

Fax: (919) 633-3006

Email: tkonsler@co.orange.nc.us

Wayne County MI

Drusilla Allen (734) 727-7564

Wayne County Department of Public Health 

Environmental Health Division 

5454 S. Venoy, Wayne, MI 48184 

(734) 727-7400 

OR

Mr. Dean Tuomari

Department of Environment

734-326-4483

Organizations/Agencies:

Milton S. Heath, Jr. Professor of Public Law and Government

UNC Institute of Government, UNC at Chapel Hill

Tel: 919-966-4190 or 966-5381

heath@sog.unc.edu

National Small Flows Clearinghouse

PO Box 6064

Morgantown, WV 25606-6064

Tel: 800-624-8301 or 304-293-4191

www.nsfc.wvu.edu

National On-Site Wastewater Recycling Association (NOWRA)

PO Box 1364

Laurel, MD 2075-1364

Carolina On-Site Wastewater Recycling Association (COWRA)

PO Box 268

Mooresville, NC 28115

WDES:

Mark E. Bailey P.E. - Director 

Water Quality Division

Wake County Environmental Services Department

336 Fayetteville Street

P.O. Box 550

Raleigh, North Carolina 27602

Telephone:  919.856.7441

Fax:  919.743.4772

Mark.Bailey@co.wake.nc.us

Everette Lynn

Supervisor Technical Assistance

Wake County Department of Environmental Services

PO Box 550

Raleigh, NC 27602

Tel: 919-856-7461 

Cell: 919-868-2566

Fax 919-856-7407

wlynn@co.wake.nc.us

Scott W. Warren, Attorney

Wake County Attorney’s Office

PO Box 550

Raleigh, NC 27602

Tel: 919-856-5500

Fax: 919-856-5504

swarren@co.wake.nc.us
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� This is significant because the types of changes WDES might make would represent an increase in stringency over the state rules.  The director said that the board of health simply passed the more stringent rules.  






_1217142193.bin

