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EXECUTIVE SUMMARY:

Drinking water is piped directly into most homes to make it convenient to use for food preparation, cleaning and sanitary needs. Public water supply systems have mandated regulatory oversight to ensure that the systems are operated correctly and are providing good quality potable water. Residents without access to public water rely on private water wells or other sources for supply. They may not have a sufficient quantity of water available, and the water quality may not be suitable for consumption or other uses.  Some private residences use surface water that may contain pathogens as their water source. 

Frequently, residents using private water systems in Livingston County complain about their water supply and request that the local health department assist in evaluating and correcting their water issues. Currently, private water systems are not regulated and providing assistance can stretch the capacity of the department. However, continued use of the inadequate supply can lead to continual complaints and can result in illness that may have public health significance.

In an effort to help individuals that rely on a private water supply, an evaluation of the situation was conducted to determine how best to intervene. A regulatory program was considered but the impacted public would be forced to make expensive upgrades to their water systems to comply, or potentially face condemnation of their homes. A non-regulatory private water education program was identified as the better intervention to help people understand how to operate their water supply system and reduce risks associated with consumption of the water. This educational program includes providing public presentations, performing sanitary surveys and making recommendations to correct deficiencies. The presentation is ready, staff are trained to perform sanitary surveys, relevant literature has been accumulated and the educational program is slated to begin in March 2007.

INTRODUCTION/BACKGROUND:

Livingston County, New York is a very rural county with agriculture touted as the number one industry. Far different from the concrete sidewalks and skyscraper skyline that most people associate with know about New York, are the erect silos adjacent to barns and pastures that mark the agricultural operations of the past. Livingston County has historical roots of expanding colonialism, battles with the great Seneca Indian Nation and small settlements that continue to sustain a place in the landscape next to housing developments and strip malls. This long history can provoke the quaint charm of an historical American village and instill a sense of passing modernization that is seen and absorbed only on a selective basis. 

Water supply systems are an example of the marks of history that could use some updating. Logical and ingenious methods were used to collect the necessary resource water, from roofs, streams, ponds and lakes to provide it inside the homes, farms and businesses that needed water to survive. But our understanding now shows that these water sources carry with them a risk of contamination. Contamination, which may have been present but unseen in the past, is now understood to be ubiquitous in surface water. Pathogens are present in the wastes of wild and domestic animals, and a small amount of precipitation can carry the germs to far reaches. Human agricultural activities cause the widespread application of domestic animal wastes to the ground surface. Their entrainment in surface runoff carries them to the nearest water body and continually down stream. Other human activities, intentional or not, can result in contamination of surface waters with hazardous chemicals that can render a water supply unusable. These contaminants can be found in some drinking water sources.

Deep groundwater sources can be protected from the pathogens present on the ground surface. Layers of soil provide a natural filter to slowly purify water as it percolates through geological formations. The lack of oxygen in deep aquifers also reduces the potential for bacteria to survive in these potential water sources. 

Sometimes the two water strata collide. Surface water that has a direct pathway to groundwater can carry pathogens with it and cause contamination of the groundwater. The surface water will also contain some oxygen that will support survival of bacteria as long as the oxygen is present. Hazardous chemical contamination can also be carried by the surface water into the ground. When the groundwater resource becomes contaminated, it may not be suitable for use as a water supply unless it is treated to remove the contaminants of concern. 

Drinking water supplies of the distant past have focused on ensuring an adequate supply of water, not so much on the quality of the water supplied. It is also less expensive and easier to setup a surface water collection system than it is to have a well drilled. As a result, some water collection systems capture surface water or water that has not been purified through the natural filtration process that soil provides. The water collected may contain pathogens related to ground surface activities and wild and domestic animals.

Residents of Livingston County frequently complain to the Department of Health regarding the quality of their water. Periodically, an investigation of a well is requested to determine the source of an intestinal illness that has come to the attention of a resident’s primary care physician. When the investigation is conducted, a total coliform sample is collected from the well water. This analysis provides a quick indication of whether coliform bacteria are present in the water supply. Coliform bacteria are not normally present in correctly constructed groundwater collection systems.

Coliform bacteria analysis is used as an indicator that the water system may pose a risk to people consuming the water. Coliform bacteria are commonly found in the environment and they are easily detected by simple laboratory methods. A positive detection of the presence of coliform bacteria in a water system indicates vulnerability to contamination with other more harmful bacteria. Escherichia coli, a member of the coliform group is found only in fecal matter and the presence of E. coli in a water sample indicates that the water is contaminated with fecal material. Water with fecal contamination should not be consumed without treatment or disinfection.

The Livingston County Department of Health does not currently regulate private water supplies unless the water system also provides water to a business that is regulated. Implementation of a regulatory program for private water systems is feasible, however, it would require additional manpower and expenses to create the regulatory framework for the program. The source of the funding would most likely come from increased taxation. The focus of the program would then be to upgrade non-compliant systems. Of course, any expense to upgrade would be the responsibility of the owner. Understandably, this program would meet political resistance because the cost provider for the regulatory program and its primary target would be the same.  

The State of New York has recently passed water well construction regulations. These regulations create minimum standards for the construction of water wells. The standards require that the wells are drilled and cased, are protected from surface water impacts, and meet separation distance requirements from potential contamination sources. The promulgation of these regulations will have a positive impact on new water source creation, but it will not address systems with an existing water source.

Problem Statement

People drinking water from a substandard water source are at increased risk of contracting water borne disease. Periodically, physicians refer patients who have recurring gastrointestinal illness to the Department of Health for evaluation of their water supply system. People also have concerns about their well and complain about the quantity or quality of their water supply. In response to referrals or complaints, total coliform samples are collected to determine if bacteriological contamination of the water supply is the cause. Frequently, coliform contamination is found and defects in the water supply system are the cause. A defect found regularly includes some route for surface water to enter the well. 

Environmental Health staff provide advice to the homeowners about correcting identified deficiencies. However, without a good understanding of the problem, especially if there is an expense, advice is not always taken. Also, if well productivity is a problem, then severing the connection to surface water further limits the quantity of water available and can create water supply problems. We have learned that the inconvenience of not having water is a greater problem than the need to have good quality water. Without an adequate water supply, food preparation is difficult, people can’t shower, toilets don’t work and basic sanitation becomes very difficult. With poor quality water most basic sanitary uses continue to be performed, but water for food and hygiene must be disinfected. Boiling water prior to consumption or purchasing bottled water for drinking are two easy methods to overcome pathogen contaminated water concerns.

To further evaluate the problem in a logical method, a guided “systems thinking” approach was used. Part of the approach was to look at changes in the issue that have occurred over time. A temporal look at the issue can help provide some understanding of the system. This helps to ensure that issues that have been identified in the past are not returning due to repeating circumstances. With regard to unregulated water systems, several key variables were identified that may influence the results. These variables were reviewed over time to provide an indication of the impact of changes on the system. Some key variables include:

Complaints

The Livingston County Department of Health receives complaints about private water supplies that are causing the users some difficulty. We sometimes get inquiries from doctors who have patients that have recurring gastrointestinal illnesses. They request that we help the people by testing their well for coliform bacteria and help identify problems with the water supply. Renters sometimes complain about the quality of water that they are provided at a rental property. And, sometimes people have poor quality water and want to discuss water treatment options to make the water better. The number of complaints received is a direct measurement of the importance of the issue to our constituents. Over the past few years, the number of private non-regulated water system complaints received has occurred at the following rates:

Year

Number of complaints

2001


10

2002


 3

2003


 6

2004


 2

2005 13

Regulation 

Recently, several regulations applicable to water wells have been promulgated. New York State now has requirements for registration of well drillers. This established minimum competence requirements for the people who install ground water wells and requires that all well drillers must be registered to install drinking water wells. Regulations establishing minimum standards for construction of water wells were also implemented. These construction standards will work to ensure that water wells constructed in the future are free of surface water impacts and produce a consistent volume of water.



Cost

In New York State, the cost of everything is continually increasing. With the promulgation of the new regulations described previously, there will be an increase in the cost for constructing water wells. With the well driller registration requirements, the universe of available well drillers was reduced and the minimum qualifications increased. It is envisioned that there will be an increase in price supporting this change. And, additional requirements for well construction will increase the cost of the well materials and the time and effort to install them. The costs for improvements are incurred as a lump cost, sometimes large, to correct a deficiency with the system. The cost is not typically viewed as an investment in health. 

Precipitation

The amount of precipitation plays a role in the availability of groundwater. Groundwater levels are impacted by precipitation events and long-term trends. Flooding or surface water entrance into a well may result in contamination of the well. Precipitation totals for the last 5 years are presented below:






Year

Inches of Precipitation






2001

29.18






2002

34.36






2003

31.68






2004

37.81






2005

35.21
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Graph of Changes (Number vs. Time)

Project Focusing Questions

To continue to evaluate the problem and to develop a good understanding of any key issues associated with the problem, many focusing questions were applied (and answered) to generate a better focus. Some of the questions and answers are provided below.

Who are the key stakeholders?

· People whose water supplies are not under regulation may use less than adequate water wells, springs, and other water collection systems as a source of water for potable and/or household use.

· Environmental Health Staff that may have to address recurring private water supply problems and provide guidance and advice.

· Vendors of water treatment and storage devices will benefit when upgrades are made to a water system.

· Well Drillers will be hired to install water wells.

How do they see the benefits of change or the cost of not changing?

The benefit of changing will only be evident for people who have a health impact related to their water supply, less than adequate water supply (amount of water) or poor quality water from their non-regulated water supply. Other non-regulated water users whose water supplies are adequate will not see a benefit to change, and the cost of not changing would be zero. To illustrate the differences in the benefits and costs for these different populations, the following table (Table 1) outlines these variables for the identified groups.  

Table 1 Benefits of Change/Cost of Not Changing

	Group
	Benefit of change
	Cost of not changing

	No water supply or quality concerns
	The quantity and quality of water is acceptable there is no benefit to change.
	There is no cost associated with not changing accept for the possibility of the water supply characteristics to change where quantity and quality become less than adequate.

*Potential accidental adversary

	Less than adequate amount of water
	Change would provide an adequate amount of water for use.
	The cost is for purchasing water for use and doing laundry at a Laundromat.  There is also a time expense seen as an inconvenience to the users. Water storage systems may also be purchased to buffer water volume needs. In extreme cases there may not be enough water for sanitary needs.

	Water contaminated with bacteria
	Change would reduce the chance of getting ill.
	Users may become ill or catch a disease.

	Water contaminated with chemicals
	Change would reduce the chance of getting ill.
	Users may become ill or catch a disease.

	Poor water quality (taste, odor, and stains)
	Change would remove or reduce inconveniences associated with poor water quality.
	Users will continue to deal with the inconvenience and associated costs.


Do the pre-conditions for change exist?

The preconditions for change do exist in several groups but not in others as outlined below:

Environmental Health/ Department of Health – Providing services to those non-regulated water supplies has stretched resources. However, this issue has been identified as a public health issue in our area and resources and support have been made available by management to address the need.

EH Staff – Staff have promoted programs to address the issue by providing advice, assistance, sampling, and public presentations to assist non-regulated water supplies.

Non-regulated water supplies without issues – The pre-conditions for change do not exist. There is no incentive to fix something that is not broken. Regulating this group may create adversaries.

Non-regulated water supplies with quality and quantity issue – The pre-conditions for change exists. The problem with quality or quantity needs to be fixed and people living under these conditions request assistance.

What can we do to stimulate the conditions for change?

The Livingston County, New York, Center for Environmental Health can become a resource for private water systems by providing guidance, advice, sampling, presentations, and sanitary surveys to identify shortcomings and identify changes that need to be implemented to fix and protect non-regulated water systems.
Archetypes

Evaluation of a problem using a “systems thinking” approach involves the analysis of the forces and relationships that shape the behavior of the system. This approach helps us to see how to change systems more effectively1. The “behaviors” that describe the system are termed archetypes. Many archetypes have been developed and applied to different systems to simplify the analysis and quickly develop potential interventions or solutions to problems. Some of the behaviors are common and are repeated in similar situations at different organizations.

In the evaluation of the problems associated with public health protection of non-regulated water supplies, a representative archetype was identified. The archetype “shifting the burden” fits most closely. This archetype fits because an individual’s health could be impacted by problems with their water supply and public health departments typically provide oversight of public water systems to prevent negative health impacts. Without regulations applicable to private water systems, public health departments do not have authority and possibly resources to intercede. The burden of providing that protection has been shifted to the private owner of the system. And similarly, the private owner that complains to the public health department about their private water supply is shifting the burden for correcting the system to the public health department to provide assistance to entities that are not regulated. In this case, the typical fundamental problem is that the water system was constructed in a manner that does not provide enough water or water that is not of sufficient quality for all desired uses. The owner or operator currently bears the responsibility for the system and its effective operation. 

Each archetype can be represented by a pictorial graph of the interrelationships of the system. These representations are called causal loop diagrams. The Shifting the Burden Causal Loop Diagram for this project is shown as Figure 1. This diagram shows that the goal is to eliminate water quality and quality problems at non-regulated water supply systems. It also shows that the burden for reaching this goal is the responsibility of the owner since there is no regulatory oversight. However, decisions made by the owner, perhaps to correct a water supply amount deficiency by connecting to a surface water source, can result in people getting ill from consuming the water. Investigation of the illnesses, when reported, becomes a public health issue, and the burden is shifted to the public health department.
The causal loop diagrams have been analyzed and refined over many years of application and use related to specific situations. The lessons learned from past uses can be applied to other similar situations. The shifting the burden causal loop diagram shows several potential intervention points. In the case of a non-regulated water system, the intervention points include:

· The quick fix by the owner to connect to a surface water source. The lack of water is corrected, but the fix may make people ill.

· To combat the quick fix, a disinfection system could be installed on the water supply to lesson the potential for illness. 

· An overall solution where health departments regulate and enforce private water supply standards, but the cost is borne by the owner anyway and now enforcement actions must be taken by the Department of Health. This approach can create adversaries.
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· An intervention using an educational program to increase the understanding of how water systems work and identifying potential risks associated with water supply issues. Once the risks are identified, actions can be taken or equipment can be installed to correct the deficiency.
From the previous discussion, several viable interventions were identified using the causal loop diagram for the shifting the burden archetype. One intervention, presenting an educational opportunity for the operators of private water supplies, has the most promise for success without creating adversaries. The next step is to develop this educational program and determine the resources needed for implementation. A common tool used for program development is a logic model. 

Logic Model

A program logic model is defined as a picture of how an organization does its work, identifying the theory and assumptions that shape the program. The logic model links short and long term objectives with program activities and processes and helps to create an understanding of the challenges to be faced, the resources available, those needed, and it establishes a timetable to complete the objectives. It also helps to keep focused on the big picture, as well as the smaller parts of the program.2 Logic models can be an instrumental tool to organize any effort.

A logic model was used to develop the educational program discussed and is shown as Figure 2. Some of the resources identified include funding sources and staff that would implement the program. The funding sources include already existing grant programs and budgeted funding.  Staff members are slated to perform most of the project work and are certainly a resource for project completion. 

Many activities were identified to get from our current state to where the program is headed. Some of the activities include developing a reference document for distribution, providing consultation for those who have questions or complaints, performing sanitary surveys at the water supply locations, preparing a presentation, and collecting samples for analysis. For some activities, internal competencies need to be developed. Performing sanitary surveys and providing consultation requires that staff are experts. Training was needed to build their competencies. Other collaborative activities were also necessary. For example, code enforcement officers require that a home has a potable water supply. Many code enforcement officers are not trained to understand the intricacies of a water supply system. Determining whether a water source is potable or not really requires a multitude of analyses and an examination of the water supply source. 

Outputs, and short and long term outcomes and impacts were also identified through the logic model development process. Hopefully, the desired outcomes and impacts will come to fruition through implementation of this program. If the goals are not achieved, further analysis and logical design of the intervention will be conducted. We can always start over and perhaps do it better the second time using lessons learned from the first.

Project Objectives and Description of Deliverables

To further hone the implementation of this project, distinct goals and objectives were developed. The goals and objectives identify the desired vision and the measurable steps taken to arrive at the goal. Several objectives were identified. Each objective must be SMART:

· Specific

· Measurable

· Attainable

· Reasonable

· Trackable

The project plan for this project is shown in Figure 3.

10 Essential Services

The 10 Essential services of Environmental Health establishes a benchmark to improve public health by identifying core services that each optimally functioning environmental health unit must be capable of providing. Each core service represents a portion of the overall process of identifying and understanding environmental health concerns and providing protection to the public. These essential services also align with the three core functions of public health: assessment, policy development, and assurance. Building environmental health programs that implement the ten essential services can:

· Clarify the role of environmental health in the public health program and community;

· Plan activities to achieve maximum public benefit;

· Help to explain what environmental health practitioners do and why;

· Help to evaluate performance by providing points of comparison;

· Align activities to match national strategies and priorities.

In implementation of this project, many of the ten essential services of environmental health were practiced as discussed below:

Monitor environmental and health status – We receive complaints from individuals about water concerns and receive requests from physicians, on a patients behalf regarding health impacts that may be caused by this environmental condition.

Diagnose and investigate health problems – Once made aware of the health issue, investigations are conducted to determine the cause. Visits to private, non-regulated water systems are made to generate a good understanding of whether there is a problem with the water supply.

Inform, educate, and empower people - Without applicable regulations, enforcement is not an option, so the only way to reach correction of the problems is by informing and educating the operator of identified shortcomings and the associated risk.

Enforce laws and regulation – While this project does address non-regulated water supplies, there are regulations applicable to well drillers and the specifications for all new drinking water wells. Those laws are enforced either directly for Department of Health regulations or by referral to other regulatory agencies that have jurisdiction. 

Link people to health services – Through implementation of this project people will be linked to a resource for private water supplies that has not previously existed. We will also refer individuals to laboratories for water analysis and to professional engineers for the design of water systems when the capabilities of the department are not sufficient.

Assure a competent workforce – Raising the capabilities of staff is a critical component of this program. Staff will be a resource for individuals with water supply problems. Several staff members have been provided with sanitary survey training for water systems, which is directly applicable to the private water supply systems as well as those serving the public.
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Goal: 
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Goal:

 

To eliminate water quantity and 

quality problems at private non

-
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water systems in Livingston County, New 
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Figure 3 Leadership Project Plan

 

Process Objective:

 

Because this is not a 

regulatory program, the process objective is 

to train and educate people

 with private 

water systems about the operation of their 

system and how to improve water quality 

and reduce the potential for contamination 

of their water source.

 



10 Essential Environmental Health Services:
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Figure 4: Ten Essential Environmental Health Services
Evaluate effectiveness and quality – Several objectives have been established as a part of this project. Alignment with the objectives will be evaluated periodically to ensure that success is achieved. If a divergence from the goals is measured, then changes will be implemented to make the program more effective.

National Goals Supported 

In the Center for Disease Control and Prevention report, A National Strategy to Revitalize Environmental Health Services, the concern is startling and clearly stated.

“Even though the Safe Drinking Water Act is meant to ensure potable water for the American people, approximately 22 million to 30 million people drink unregulated water, an unknown number of people drink under-regulated water, and waterborne outbreaks related to water sources not covered by the Safe Drinking Water Act have increased 50% since 1998. Approximately 14 million U.S. households rely on domestic wells to supply their drinking water, and more than 90,000 new wells are drilled each year. In 1993, catastrophic floods affected the midwestern states. In 1994, a large survey of well contamination produced startling results: Coliform bacteria were present in 41.3% of the wells and Escherichia coli (E. coli) in 11.1%; nitrate was detected in 65.4% of wells and atrazine (herbicide) in 13.6%. The reasons for the contamination were poorly constructed and poorly placed wells, which could be corrected through monitoring and education.”3
Clearly, implementation of this project is supportive of national goals regarding the practice of Environmental Health. 

Next Steps

A non-regulatory private water education program was identified as the better intervention to help people understand how to operate their water supply system and reduce risks associated with consumption of the water. This educational program includes providing public presentations, performing sanitary surveys at the private well locations and making recommendations to correct any identified deficiencies. During the time while this issue was studied and the report was being prepared, other project efforts were accomplished. A public presentation program has been developed and is ready for rollout. Staff have been trained to perform sanitary surveys and staff competencies in other related areas have also been increased. Relevant literature for dissemination has been accumulated. This public educational program is slated to begin in March or April 2007.

Leadership Development Opportunities

I would like to express a sincere gratitude for the opportunity to be a part of the Environmental Public Health Leadership Institute. This program has been a very positive experience providing numerous opportunities for personal growth. The investment made by the Center for Disease Control and Prevention in this program, I have no doubt, will lead to an improvement in environmental public health practitioners nation wide. Personally, I am humbled by being chosen to be part of this program and I am grateful for the time and efforts put forth by the CDC staff and EPHLI program staff to make this program such a success. Through this program we have all had opportunities for personal evaluation and improvement. We’ve been taught about many tools for problem evaluation and project implementation as well as how to successfully use those tools. We’ve been provided references and contacts to get answers to questions. And, we have met and networked with people from all over the country who really do face many of the same challenges and opportunities in our work. It becomes clear that the practice of environmental public health is not just a job; it’s the only way to live healthier.

About the EPHLI Fellow

Jim Mazurowski currently serves as the Director of the Center for Environmental Health at the Livingston County Department of Health in Livingston County, New York. He has a Bachelor of Science Degree in Chemical Engineering from the University of Rochester in Rochester, New York. He began his career as a process engineer/chemist at a metal plating facility in Maryland (helping a manufacturing facility to legally pollute the environment). After several years of process engineering and environmental management experience for a manufacturing facility, he switched careers to become an environmental consulting engineer. In 1993, he returned to his roots in New York to provide consulting engineering support to many businesses and the federal government. For three years he worked as an environmental scientist at a former nuclear fuel reprocessing facility, the first and last ever built. He was hired in 2000 as the Director of the Center for Environmental Health and acts to implement public service programs and provide regulatory agency oversight of the entities regulated by the Center. 
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Funding, staff & equip



NYSDOH Grant program to support water supply programs (funding and oversight)



























Determine resources / needs and objectives



Prepare document for distribution



 Document discussion and results



Document recommendations and priority 



Training curriculum / Presentation package



Analytical Results















TIER I











Training



Conduct pre-training assessments



Train staff to perform sanitary surveys. 



Train staff to provide consultation and answer questions



Hold a Well Water Workshop







Resources/Inputs















Results



Improved health of populations using non-regulated private water systems.















Determine the resources needed to provide the training 



Staff will be able to identify water system shortfalls and make recommendations to reduce risk 



Public will understand the water cycle, their water supply system and risks from contamination















Short & Long Term Outcomes, Impacts.



                     



                     







Learning



Identify level of support for this program (# staff and financial restrictions)



Resource for internal and public use



Communicate risks associated with current conditions 



Provide direction to owners on methods to protect and use this resource 



Increase the awareness of owners/operators























Outputs 



















Staff



Sanitarian



Technician











Program Design and Development



Conduct a needs assessment



Develop objectives



Create a reference document 



Provide consultation and answer questions



Provide on-site assessments (Sanitary Surveys)



Prepare a public presentation for training.



Collect samples for bacteriological monitoring











Learning



Guides the use of resources



Staff become a resource to DOH and system operators



Public will be able to operate their system, respond to changes and make smarter decisions







Learning



Provide a coordinated response to water quality/quantity issues and determine acceptability of existing water systems 



Maintain consistency with NYSDOH goals and program directives















Enforce potability requirements, and provide approval of private water systems 



Use NYSDOH resources and staff in accordance with existing directives











Teamwork and Collaborative Projects



Coordinate with local Code Enforcement Officers



Coordinate with NYSDOH EH and Bureau Staff







Figure 2 Logic Model for Public Health Protection for Private Non-Regulated Water Systems 



Goal: To eliminate water quantity and quality problems at private non-regulated water systems in Livingston County, New York.
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Goal: To eliminate water quantity and quality problems at private non-regulated water systems in Livingston County, New York.











Health Problem: People may get ill or not have enough good quality water for basic needs, and general sanitation.







Outcome Objective: Complaints of private water issues (illnesses or lack of water) will be reduced by 20% from the 2001 baseline by January 2008.











Determinant: Complaints are frequently made to the Livingston County Department of Health that are the result of private (unregulated) water systems having poor quality water, not enough water quantity, or are contaminated and make people ill.







Impact Objective: By August 2007, 50 people will have been trained about well water supplies and will have a better understanding of their water system components, the components correct operation, well and spring design, surface water concerns, methods to store water for use, and effective methods to shock chlorinate a well.







Contributing Factors: Lack of understanding of the water system components and operation.



Contamination caused by use of surface water influenced source, supplementing a groundwater source with surface water, poor management of the resource.



Contamination caused by man-made operations and by natural occurrences.







Activities: Create a reference document about well water supplies, source protection, and water system operation.



Provide consultation and answer questions when people call with complaints.



Provide on-site assessments (Sanitary Surveys) for private water systems.



Prepare a public presentation for water system operators.







Events: Train staff to perform sanitary surveys and to identify health risks associated with water system problems.







Present a Water System Workshop to educate operators of non-regulated systems







Objectives should be SMART:



Specific



Measurable



Attainable



Relevant



Trackable











Figure 3 Leadership Project Plan







Process Objective: Because this is not a regulatory program, the process objective is to train and educate people with private water systems about the operation of their system and how to improve water quality and reduce the potential for contamination of their water source.












