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EXECUTIVE SUMMARY:

Current definitions and practices related to failure of onsite wastewater (OWW) systems at the state level may not be helping to protect neither public health nor the environment. Most of the U.S. population that is served by OWW systems gets their drinking water from private wells. Thus private wells are at risk of getting contaminated by wastewater from OWW systems and it needs to be studied comprehensively.

The study methodology consisted of conducting a literature review, contacting environmental health specialists (N=8) from county health departments in Georgia and North Carolina through phone calls and personal interviews. Activities completed were: (1) review definitions of OWW systems failure; (2) gather information from specialists in charge on (a) inspections of failing OWW systems, (b) follow up practices, (c) failure rates and data bases, and (d) remediation practices; and (3) plan measures to minimize the impact of failing systems.

A review of the state rules in the Definitions section identified that failure of OWW systems is included in rules of Georgia and Florida, while that section of the North Carolina rules do not include failure. It is important to mention, however that in Georgia no treatment failure determinations have been conducted to date. Most specialists, 62.5% (n=5), responded to the interview. Routine procedures to determine failing systems and the follow up practices were not different among counties. Estimates of failure rates were not given because the lack of reliable data. Remediation of failing systems includes the relocation of the dispersion field to the OWW system’s repair area and the replacement of the entire OWW system.

Current remediation practices of OWW systems failure are a quick-fix. Even when a system is termed to be working well, it remains unknown whether or not the system is treating wastewater to desired levels of treatment. There are reasons to suspect that the soil and groundwater are getting contaminated, and that public health is unprotected. Monitoring performance of an OWW system is difficult, but is the only way that allows us to understand how the system components work and identify vulnerable points.

All respondents agreed that revisiting the definition of OWW systems failure is important, but it has the potential to create resistance and unforeseen adversaries. Methods for monitoring performance of OWW systems can keep interested parties working together and expand this collaboration. Maintaining key stakeholder participation will help to identify weaknesses and strengthen collaborative partnerships for the future.

INTRODUCTION/BACKGROUND:

Problem Statement: 
Current definitions of failure of onsite wastewater (OWW) systems at the state level may not be helping to protect public health. Failure of these systems is widely defined as the surfacing of wastewater on the dispersion field, ponding around the dispersion field area, and wastewater backup to the house. However, a possibility exits that systems not failing under those definitions may be contaminating ground- and surface-waters, and putting public health at risk. In addition, the percentage of waterborne disease outbreaks associated with drinking water from private or non-community wells fluctuated between 46% during 1999-2000 and 30% during 2005-2006 without a clear decline in between. The occurrence of these outbreaks and of those in public systems reveals that the U.S. drinking water systems could be vulnerable to contamination. Most importantly, much of the houses that are served with private wells are also served with an OWW system. Thus for this project, information was gathered on the definitions of OWW systems failure from state rules and practices that environmental health specialists follow to determine and address those failures. State rules from Georgia, North Carolina, and Florida1-3 were selected. Assessing the performance of OWW as part of the definition of failure was the main criterion for public health protection. Information on practices regarding OWW systems’ failures was gathered from environmental health specialists working in county health departments of Georgia and North Carolina. Additional information related to the potential impact of OWW systems on public health was gathered through a literature review. A description and interpretation of the information gathered through the project is presented in this paper.
The behavior over time graph and the causal loop diagram with the shifting the burden (mental model) as an applicable archetype presented below succinctly describe part of the problem assessment and the interaction with environmental health specialists. In those diagrams, the expected development and implementation of a methodology for monitoring the performance of OWW systems are also described.

Behavior over time graph:
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10 Essential Environmental Health Services:
Most of the 10 Essential Environmental Health Services could be either enhanced or fulfilled through this project. They fit within the three (3) functions of assessment, policy development, and assurance. Assurance of a competent workforce for the enforcement of laws could be enhanced through an established interaction with local health departments on issues related to OWW systems, their link to the potential contamination of groundwater, and their impact on human health. This interaction could be facilitated and strengthened by the development of a trusting relationship between federal and state environmental public health agencies with environmental health officers of local health departments. Assessment of OWW systems performance could be implemented through a scientifically sound monitoring methodology developed by conducting collaborative research by members of the public health community, such as academicians, community organizations, and other researchers from the public and private sector that advocate for enhancing public health conditions. Sound research leads to good practice and it eventually leads to sound policy making. Findings of the collaborative research will ultimately mobilize the public health community and its allies in order to educate the policy makers in support of new standards to evaluate performance of OWW systems. Another goal is to make funding available to support continued research for the development and implementation of an affordable OWW systems’ monitoring program.
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Figure 1: Ten essential public health services
Source: Public Health Functions Steering Committee
National Goals Supported 

The development and implementation of a methodology to monitor performance of OWW systems will promote the CDC’s “Healthy People in Healthy Places” health protection goal by providing almost 75 million Americans with a tool that can allow for the evaluation of their OWW system.  As indicated above, homeowners are responsible for the installation, maintenance, and, if needed, repair or replacement of an OWW system. Furthermore, systems that appear to be functioning under the current definitions of failure might be polluting the groundwater thus exposing humans to contaminated water. This project will contribute with this CDC goal because it will enhance the environmental quality of places where people live, work, learn, and play.

This project is in compliance with some goals and objectives of the National Strategy to Revitalize Environmental Public Health Services because its focus is on working with the environmental public health community at local, state, and national levels. The development and implementation of a methodology to monitor performance of OWW systems will require conducting research to enhance the definition of OWW systems’ failure within multidisciplinary and inter-agency teams. It will subsequently build capacity locally and nationally. Also, it will foster leadership through the dissemination of the new knowledge acquired and methodology developed. This has the potential to promote the development of a competent and effective environmental workforce in the field of OWW management.

Onsite wastewater is one of the main service areas that local environmental health practitioners are in charge of. This project focuses on some of the core non-technical competencies that they need to strengthen their capacities so they can appropriately respond to environmental public health challenges. The percentage of occurrence of waterborne disease outbreaks (WBDOs) in populations served by both private wells, for drinking water, and OWW systems, for disposal of their wastewater, has not presented a trend since 1999 and might represent a challenge that environmental health practitioners are facing currently in some parts of the country. Therefore, the development and implementation of a methodology to monitor performance of OWW systems will provide opportunities to enhance research, data analyses and interpretation, partnering, education, and communication competencies of environmental health practitioners at local level. This is represented in the project logic model below.

Project Logic Model: 
	Input
	Process
	Output
	Short Term Outcome
	Long Term Outcome

	Public Health Community
	Request for monitoring OWW systems and review of the definitions of failure for OWW systems
	Seeking research partners and funding (at local, state, and national levels)
	Reviewing definitions and practices regarding failure of OWW systems
Developing monitoring methodology
	Enhanced understanding of OWW systems performance
Protection of water sources
Protection of public health

	County Environmental Public Health Section
	Training

Increased number of OWW systems in sub-urban and coastal areas
	Improved inspection of OWW systems
Homeowner education
	Identification of ground-water flow
Developing monitoring methodology
	Implementing monitoring methodology
Identification of sourced of groundwater pollution

	State Environmental Public Health Officer
	Reviewing definitions and practices regarding failure of OWW systems
	Call for expert panel to review rules of OWW systems
	Plan implementation strategies for new rules and definitions
	Establish new standard monitoring methodology for OWW systems

	State Environmental Agency (EPD in GA, and NCDENR in NC)
	State Council on OWW
Reviewing definitions and practices regarding failure of OWW systems
	Licensing process established: Installer and inspector of OWW systems
	Enforcement of new standards to evaluate performance of OWW systems
	Partnership with Public Health Community to enforce standards

	Policy makers –state and federal levels
	Education
	Feedback
	Make funding available in the form of seed grants
	Support new standards to evaluate performance of OWW systems

Funding for monitoring program and research

Establishment of new permitting fees


PROJECT OBJECTIVES/DESCRIPTION/DELIVERABLES:
Program Goal:  Promote the need for establishing a new definition of OWW system failure that will include evaluation of the system’s performance to protect water sources and human health.
Health Problem:  The number of waterborne disease outbreaks associated with drinking water from private or non-community wells fluctuated as follows between 199 and 2006: 46% (18 out of 39) during 1999-2000; 29% (9 out of 31) during 2001-2002; 16.7% (5 out of 30) during 2003-2004; and 30% (6 out of 20) during 2005-2006. The occurrence of these outbreaks and of those that occur in public systems reveals that the U.S. drinking water systems could be vulnerable to contamination. Also, much of the houses that are served with private wells are also served with an OWW system.
Outcome Objective:  By mid December 2009, a core group of environmental health officers and other collaborators in different states will be established to design the strategy that will allow reviewing and enhancing definitions and practices regarding failure of OWW systems.
Determinant:  The number of waterborne disease outbreaks associated with drinking water from private or non-community wells does not follow a trend. It has fluctuated since 1999 and many houses served with those types of wells are also served with OWW systems.
Impact Objective:  Starting the year 2010, environmental health specialists in the states that are part of this collaboration will have the knowledge and practice to monitor performance of OWW systems with assistance of other collaborators who will be available locally. This practice will be systematically expanded to other states.
Contributing Factors
The following may have been contributing to the current definitions of failure or malfunctioning of OWW systems and to the practices performed when failures are detected:
· Environmental health specialists have a work overload;
· Environmental health specialists have limited training on the fundamentals of wastewater treatment processes;
· Onsite wastewater field dominated by professionals of diverse background, but a few with an environmental health background and even less with background in wastewater treatment processes;

· Limited funding for continuing education programs;

· Monitoring performance of OWW systems is both expensive and difficult;

· Opposition by manufacturers of OWW systems to additional regulatory oversight;
· Increased costs of OWW systems that are alternative to conventional systems;
· State Environmental Agencies have limited funding to better collaborate with county environmental health departments.
Process Objectives

To review and enhance the definitions and practices regarding failure of OWW systems, the following process objectives were identified:

· Develop partnerships with state, regional, and local environmental health officers; academicians, and other interested parties;
· Establish a core group of environmental health officers in different states;
· Develop and/or organize a data base for OWW systems at local and state levels;

· Develop a training course/program on the fundamentals of wastewater treatment processes for both environmental health specialists and students majoring in environmental health of accredited programs.
METHODOLOGY:
This project was conducted between July 2008 and January 2009. The research question formulated for this project was: do current definitions and practices related to failures of onsite wastewater systems lead to the protection of public health? Thus the methodology designed to respond that question was the following:
1. Conduct a literature review on the definitions of OWW systems’ failure in rules at state level review and the potential impact of these systems on human health. State rules from Georgia, North Carolina, and Florida were selected. Assessing the performance of OWW as part of the definition of failure was the main criterion for public health protection.
2. Contact environmental health officials who are in charge of OWW in county health departments of at least two states. Georgia and North Carolina were conveniently selected because the investigator lived in North Carolina before moving to Georgia in June 2008. 
3. Gather information from county health specialists on the following OWW issues:
a. Procedures to determine failure;
b. Failure rates and data management;
c. Procedures after failure determination;
d. Remediation of systems that failed;
e. Preventative measures to minimize failure; and

f. Limitations on conducting their work.
4. Assess the status of onsite wastewater systems failure and draft recommendations guided towards enhancing public health protection.
RESULTS:
Current definitions of failure of onsite wastewater (OWW) systems at the state level may not be helping to protect public health. Failure of these systems is widely defined as the surfacing of wastewater on the dispersion field, ponding around the dispersion field area, and wastewater backup to the house. However, a possibility exits that systems that do not fail under those definitions may be contaminating ground- and surface-waters, and putting public health at risk. Information was gathered on the definitions and practices of OWW systems failure from state rules1-3 and environmental health specialists working in county health departments of Georgia and North Carolina. Information was also gathered through a literature review in relation to the potential impact of OWW systems on public health. A description and interpretation of the information gathered is presented in this paper.

In 2000, more than 26 million housing units in the U.S. were served with some type of onsite wastewater system to dispose of household wastewater.4 Near 33% of new homes today are connected to an onsite wastewater system.5 Much of the population served with OWW systems gets their drinking water from private wells. The risk is that water from these wells may be contaminated by wastewater from the OWW systems. Concerns regarding public health protection grow due to the risk of human exposure to chemical and microbial contaminants through drinking water. In spite of the Safe Drinking Water Act (SDWA)6 mandate for monitoring water quality of public water systems, near 15% of Americans lack the SDWA protection because their drinking water comes from small water systems or private (individual) wells that serve <25 persons or have <15 service connections.7  Since these systems are unregulated, their safety and the quality of the drinking water they provide are questionable and may represent a threat to human health.

Data on the occurrence and causes of waterborne disease outbreaks (WBDOs) linked to both drinking water (public and private systems) and recreational water have been gathered since 1971 and published in the CDC’s Morbidity and Mortality Weekly Report (MMWR) Surveillance Summaries. A review of those summaries since 2002 showed a fluctuation of the percentage of WBDOs associated with drinking water from private or non-community wells as follows: 46% during 1999-2000;8 29% during 2001-2002;9 16.7% during 2003-2004;10 and 30% during 2005-2006.11  The occurrence of these outbreaks and of those that occur in public systems reveals that the U.S. drinking water systems could be vulnerable to contamination.

Also, chemical and microbiological contamination of groundwater and surface water has been associated with OWW systems.12-14 In addition, conventional OWW systems were linked to disease causation by some outbreak investigations and epidemiologic studies.12,13 These events  question either the proper function of OWW systems or if the site selection and construction of those systems were appropriate. Current definitions of failure may not be helpful in protecting public health because the potential for groundwater contamination exists. Thus remediation practices may be termed a quick-fix since no information on systems’ performance is gathered.
During the period July-September, 2008 contacts were made with five environmental health specialists of Georgia health departments serving in the Atlanta counties and other neighboring counties. Contact with environmental health specialists in eastern North Carolina was already established by the investigator because he lived in Greenville, NC before moving to Atlanta. Interviews with five environmental health specialists from Georgia were arranged over the phone and through email. Personal interviews with three environmental health specialists from North Carolina were also arranged. All interviews took place between October and November, 2008 and the information gathered is presented below.
Procedures to determine failure. Once the homeowner or a neighbor reports that the OWW system serving a house is malfunctioning to the environmental health unit in charge, an environmental health specialist will be assigned to inspect the system. Determining if an OWW system is failing is usually done by detection of odor or color. When the surfacing wastewater occurs on or near a property line, drawings of neighboring dispersion fields will be needed to determine the source of the discharge. Otherwise determination of the source will require a tracer test. Once the inspection is completed, the specialist will determine if the OWW system needs to be repaired or replaced. Homeowners are advised to work with a contractor as early as possible so they should submit a proposal indicating the type of repair needed and include the soil survey. 

Failure rates and data management. No county had a record of the failure rate and all indicated that they do not have a data base. However, the environmental health specialists in North Carolina reported that a statewide electronic data base was in the process of being implemented.
Procedures after failure determination. Subsequent steps to failure determination are prioritized and recommended based on prior observations, topography, proximity of bodies of water, rock outcroppings, water usage, frequency of failure, etc. Usually, first any information regarding the existing system is reviewed for several reasons. One reason is to know the location of the existing system to avoid installing the new system in the same area. Also, is good to know the age of the existing system. If relatively new, less than 10 years, extenuation circumstances that may have led to early failure are reviewed. Those circumstances would include excessive water usage or site alterations that adversely affect the OWW system. A new soil test is normally not required for repair permits based on the assumption that this testing was done when the lot was developed. However, when early failure occurs or questionable conditions are found on site during inspection, a new soil test may be required. Permits are issued once applicants have met the minimum requirements. A new inspection will take place upon installation of the system to make sure that all the permitting conditions have been met. A similar process takes place in case of replacing a system. In either case, there is no determination of the system’s performance, thus the risk of groundwater pollution persists. That is why the current practices of addressing these problems could result in a quick fix and become unsustainable for the homeowner and the community at large.
In addition, most of the environmental health specialists reported that if homeowners were willing and had the financial means to repair/replace their OWW system, they get with a contractor, follow the permitting process, and install the new system. On the contrary, if they are not willing or do not have the financial conditions, then the health department has to pursue legal action. If this is the avenue taken, it could last for months or even years, costing the taxpayers thousands of dollars.
In the case of Georgia, the usual legal venues that a Board of Health (BoH) may utilize are Magistrate Court, State Court, City Court, and Community Action Board. Magistrate Court decisions on violations of local ordinances are usually simply punitive. If ruling is favorable to the BoH, it can be up to $1,000.00/day and/or 30 days in jail per day and per offense.  The State Court enforces the state Department of Human Resources regulations and cases get usually pushed back for months or years due to the perceived lack of seriousness. These decisions are simply punitive. The City Court is used depending on the county-municipality relationship. This can be beneficial because it is expeditious, but the city keeps all fines and monies collected. Finally, the Community Action Board can levy fines for violations and can render punitive or enforcement-based decisions. A problem is that Board members are not legal scholars.

Remediation of systems that failed. The most usual remediation practices are related to issues related to the dispersion field such replacing the drain line, dealing with root intrusions or formation of a biomat, and other factors that reduce the normal functioning of a dispersion field. The common practice is to install a completely new dispersion field if the size of the lot allows it. In the case of relatively new systems, repairing faulty plumbing may occasionally fix the problem. Sometimes a leaking toilet or other household leak can flood a septic system.

One of the environmental health specialists from Georgia indicated that the process varies according to the type of OWW system. If the system requires Class I pre-treatment as part of a repair or replacement, and the homeowner cannot afford to have the entire system installed at that time, then the installation of the Class I pre-treatment to be connected to the failed absorption (dispersion) field is allowed hoping that it will remediate the failed field. This is done with the owner fully understanding that if the old field is not remediated, then a new field would have to be installed in the near future. This practice in Georgia differs from the practice in eastern North Carolina where permitting requires the availability of a suitable dispersion field. It may also indicate the need for a more science-based approach to deal with issues regarding the management of OWW systems.
Preventative measures to minimize failure. In both Georgia and North Carolina, rules stipulate that the pertinent local health authority can mandate maintenance of OWW systems, but not non-mechanical residential systems.  All respondents agreed that the best method to prevent failure is to have the septic tank pumped by a licensed septic tank pump out contractor. This should be done every three to five years according to EPA’s recommendations. A general feeling is that environmental health specialists are limited to educate the public regarding routine maintenance and smart water usage. Regarding non-conventional maintenance, in Georgia the Department of Human Resources created a draft ordinance as a model for each of the counties to use to adopt local mandatory on-going maintenance for Class I (and equivalent) systems. Also, the disposal of septage is becoming difficult in some counties of Georgia. Officials from wastewater treatment plants complain about the difficulties they go through by accepting septage. Their main complain is that septage is tougher to treat than sewage.
Limitations. All agreed that one of the main limitations is funding because environmental health specialists have a daily work overload. Thus it is difficult for them to complete their tasks in a timely manner. Funding limitations may also deprive some training opportunities for these specialists. Regarding technical aspects, one of the environmental health specialists from Georgia indicated that there is no way to determine if septic effluent is going directly into the water table. That is why is important to develop and implement an affordable methodology to monitor performance of OWW systems.
Gathering the information above was very useful because it confirmed the need for reviewing the definition of failure at local level. Also, it is important to develop and implement a methodology for monitoring performance of OWW systems. The latter will provide opportunities to enhance some core non-technical competencies of environmental health practitioners at local level such as research, data analyses and interpretation, partnering, education, and communication.

NEXT STEPS

The interaction with the environmental health specialists in Georgia and North Carolina will continue. Due to the timing of contacting them, almost the end of 2008, those who could not respond to the interview expressed their interest of keeping the communication open. This is encouraging not only because it would allow keeping in touch, but also to gather additional information using a more research-based structure tool so future description of that valuable experience and practical knowledge can be more widely published.

CONCLUSIONS:

The following are conclusions drawn from the investigator experience in conducting this project:
· It is important to explore and develop collaboration opportunities with local health departments since they first respond to a diversity of environmental public health challenges and emergencies;

· There is a need for reviewing and enhancing the definition of failure or malfunctioning of OWW systems given the growing number of reports linking these systems with groundwater and surface water contamination;

· Most environmental health specialists who collaborated with this project have the willingness to keep collaborating, which is encouraging especially if the project is to be continued and expanded to other partners; and
· It is important that fundamentals of wastewater treatment processes are incorporated into state OWW Rules.
LEADERSHIP DEVELOPMENT OPPORTUNITIES:
I express my sincere gratitude for the opportunity to be part of the CDC’s Environmental Public Health Leadership Institute (EPHLI). I had a great deal of opportunities for both personal and professional growth. The spirit of collegiality among members of my cohort and previous ones not only contributed to that growth, but also reassured my commitment to keep working for a common goal: enhance the core competencies of environmental health practitioners nationwide. Learning the many tools for assessing problems, and implementing and evaluating projects individually or as part of a team is priceless. Finally, I firmly believe that the ultimate beneficiary of this effort is the community because improved environmental health services at local, state, tribal, and national levels will only enhance people’s quality of life.
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Unforeseen adversaries who resist change because their interests have been affected 





LHD: We want to know if people who are served with OWW systems and those who have private wells are not exposed to contaminants from wastewater 
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Initial findings indicate that OWW systems might be contaminating groundwater





State Rules changed after research was conducted and methodology for monitoring performance of OWW systems was developed. Implementation phase started.
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OWW Rules ( GA: Treatment failure included.  NC: Treatment failure not included.


Monitoring OWW systems performance is difficult 





Local/County Health Department started to install monitoring wells adjacent to OWW systems





The problem of defining onsite wastewater systems failure at local level will continue over the long run. Signs of an improved definition will be seen eventually.





Current practices for remediation of failing OWW systems do not focus on systems’ performance. Failing systems are replaced or repaired, but the potential for groundwater contamination remains.





Acceptability of a new definition of failure for OWW systems to be based on performance is expected to grow.





The “shifting the burden” model fits better when addressing issues on the definition of OWW systems failure via the ‘systems thinking’ approach. Current definitions of failure may allow environmental health specialists to see just the ‘tip of the iceberg,’ and whatever occurs underground OWW systems remains invisible. Wastewater backups to the house, ponding, or wastewater surfacing above the dispersion field all indicate a hydraulic malfunction of the system. Once this is reported, inspection of the OWW system is done to determine the need for repair or replacement. Homeowners are advised to work with a contractor as early as possible because the proposal should include type of repair plus the soil survey. The next steps are prioritized and recommended based on prior observations and additional soil and water data. Alternatively, engineered systems may be recommended. Permits are issued once all minimum requirements are met. A new inspection takes place upon installation of the system. The process is similar when replacing a system. Since the system’s performance is not determined, the risk of groundwater pollution exists. That is why this procedure of addressing OWW failures could give the impression of a quick fix, thus making it unsustainable for homeowners. However, a new methodology to evaluate the performance of OWW systems may be resisted by unforeseen adversaries.











Causal Loop Diagrams and applicable Archetypes:


Shifting the Burden – Mental Model
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