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EXECUTIVE SUMMARY:

All living things need drinking water to survive, therefore, safe drinking water is essential to the survival of any community.  Currently private individual drinking water wells within the Southeast Health District are not regulated or monitored during construction.  Information coming into the district office from environmental health specialists at the county health departments, indicate that these water wells are often found to be installed or constructed in substandard conditions.  Laboratory data, based on samples collected by the health department’s environmental health staff, show that 1 in 5 wells are positive for total coliform bacteria.  The presence of coliform bacteria in a water system indicates vulnerability to contamination and ineffective disinfection.  People drinking water with these bacteria are at increased risk of contracting a waterborne disease.  In an effort to reduce the risk of consumption of potentially harmful drinking water, the Southeast Health District is developing a regulatory program for private individual water wells.  Utilizing the 10 Essential Environmental Health Services as a guide, the program is being designed to enforce standards to prevent possible waterborne diseases.  The purpose of this article is to describe the rationale behind the program.  Using System Thinking methodology, the author explains the program development history and forecasts the potential problems the program may encounter during development and implementation.
INTRODUCTION/BACKGROUND:

The Georgia Division of Public Health lists the three basic functions of public health as assessing the health status of the population; assuring that people have the resources and skills necessary to remain healthy; and establishing and implementing sound public health policy.  The Southeast Health District (SEHD), comprised of 16 counties in southeast Georgia, is the Public Health authority responsible for managing the county health departments within its borders.  Its mission is to promote and protect the health of people in southeast Georgia wherever they live, work and play, uniting with individuals, families, and diverse communities to improve and enhance their quality of life.
Currently private individual drinking water wells within the SEHD are not regulated or monitored during construction.  Information coming into the district office from environmental health specialists at the county health departments, indicate that these water wells are often found to be installed or constructed in substandard conditions.

The two most common types of drinking water contaminants are microorganisms and/or inorganic chemicals.  The State of Georgia has set minimal location standards for water wells (Well Water Standards Act of 1985) in an effort to prevent contamination due to leaching from these types of sources.  However, many times these location standards are rarely enforced by the state’s Environmental Protection Division (EPD) because of manpower issues.

Within the SEHD, the county health departments offer well water testing for total coliform bacteria, a microorganism.  A positive result for coliform bacteria, is a quick indicator that a private individual water well may be a potential source of waterborne illness.  The coliform group of bacteria is recognized as a microbial indicator of drinking water quality because these bacteria are commonly found in the environment, are present in large numbers in feces, and are easily detected by simple laboratory methods.  E. coli, a member of the coliform group, is found only in fecal material. The presence of coliform bacteria in a water system indicates vulnerability to contamination and ineffective disinfection whereas the presence of E. coli indicates fecal pollution. 
Problem Statement
People drinking water with these bacteria are at increased risk of contracting a waterborne disease. Data from the past 6 years, FY 2000 to FY 2005, suggest that at least 1 in 5 private individual water wells are positive for coliform bacteria (Figure 1) and may be a potential health risk.  Currently, at the request of the well owner, a sample of the well water may be obtained by the environmental health staff of a county health department.  The water samples are sent to the State Public Health Laboratory, or another certified lab, for bacterial analysis.  A simple procedure to verify if total coliform bacteria is present in the water is performed.  If present, a second procedure is performed to verify the presence of fecal material.
In many cases, the local environmental health specialists find that the well has never been properly disinfected, or protected.  On some occasions, the wells are located too close to potential contamination sources.  EPD may be notified, but follow-up visits rarely occur.  Although there is no support from the state office or additional resources for new programs, the SEHD must intervene in regards to the potential public health problem that private individual water wells pose.
Figure 1.

Public concern for safe drinking water continues to increase.  Also, more water wells are constructed or installed in a manner that encourages potential risk of waterborne disease (Figure 2).  However, given the past history between upper management (state and district offices) and field staff (county health departments), morale and desire to expand services decreased.  Steady budget cuts from the State also decrease amount of available resources.  Plus “Mental Models” (Figure 3) exist with environmental health staff that to pass the blame to EPD.
Figure 2.  Behavior Over Time
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Figure 3.  Current Mental Model of Environmental Health Staff
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Figure 4. Public Health and EPD must quit shifting the burden of the problem to each other.
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Environmental health staff must understand that the issue is a public health problem and see the need for the program.  Employee “buy in” is essential, or else the program is weakened from the start (Figure 5).  Because health departments receive government funding, political “buy in” is also a necessity.  Without the support of the Board of Health and Board of County Commissioners, desired outcomes will not be reached
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Proper training and collaboration with key stakeholders such as EPD and well drillers are vital to the programs success.  The dynamics of each county, such as the current work force and politics, must be considered before implementation.  Although policy setting and minimum training may be a quick fix, inadequate staffing and lack of continued training may lead to unintended long term consequences (Figure 6).
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Incorporating the 10 Essential Environmental Health Services

The Safe Drinking Water Supply Program of the Southeast Health District will reduce the risks of individuals developing waterborne illnesses.  Environmental Health staff will monitor problems by collecting water samples on all new residential wells and by receiving health data reports from the district epidemiology staff.  Problems may be diagnosed and investigated when well samples are positive for bacteria, or clusters of water related diseases are reported.  Sanitary surveys may be a method that is used to collect more extensive data for a given population.  As part of the well location permit application process, well owners will be informed, educated, and empowered on the risks of drinking potentially harmful water, and given instructions on how to correct the situation.  Local environmental health staff will mobilize community partners by developing good working relationships with EPD, local Boards of Health, and local Boards of Commissioners.  Policies will be developed and implemented such as the Department of Human Resource’s (DHR) Rules for Safe Drinking Water Supply.  By adopting an ordinance for enforcement purposes, the local Board of County Commissioners and Board of Health will put a mechanism in place to protect well owners.  Utilizing the health department as a key stakeholder in the private individual water well program, local citizens will be linked to a local agency for education and support. Additional training and resources must be provided to the local environmental health staff to assure competency.  A training committee will be formed to develop a protocol.   The result of the Water Well Program must be evaluated periodically to determine if short, medium, and long term goals are achieved.  Furthermore, a successful program must always conduct research for new and innovative solutions. By successfully implementing these 10 Essential Environmental Health Services, the standards and indicators set in place with the Safe Well Water Program will monitor improvements in the health of the citizens living within the SEHD.

Project Logic Model:
	INPUT
	PROCESS
	OUTPUT
	SHORT TERM OUTCOME
	INTERMEDIATE

OUTCOME
	LONG TERM

OUTCOME

	Public
	Field complaints.
Program audit.
	Educated Public
	Quality of program increases
	Increased reliability of staff
	Improved health, safer environment, sustainable fee-based program

	Employees
	Feedback at staff meetings.  Committee meetings.
	Informed staff
	Improved attitude of staff
	Increased sense of empowerment
	Better work skills

	Laboratory Data
	Lab reports on water samples.  Epidemiology reports.
	Statistics on the success of program
	Effectiveness of program
	
	

	Collaborators
	Concerns expressed at Board of Health meetings.  EPD referrals.
	Inform collaborators of progress
	
	Better decision making
	Increased Revenue

	Form subcommittee to develop program policy and procedures
	Develop training tools
	Staff needs identified
	
	
	Increased leadership skills

	
	
	
	
	
	


National Goals Supported

The Safe Drinking Water Program will also help support three of the Centers for Disease Control and Prevention’s Health Protection Goals:  “Healthy Communities”, “Healthy Homes”, and “People Prepared for Emerging Health Threats”.  The Southeast Health District can achieve the goal of “Healthy Communities” by making sure the private individual wells, in which its citizens receive their water supply, are installed properly and monitored for possible contamination.  The goal of “People Prepared for Emerging Health Threats” is attained with prevention, detection and reporting, investigation, and control.  The program provides these by strengthening and integrating environmental health, epidemiology, and laboratory services.  A system will be in place to collect environmental health related data (e.g. positive water samples – laboratory; sanitary surveys – environmental health).  Also the system will help to ensure that environmentally related factors (environmental) do not contribute to well contamination.  Indications that the program is beneficial will include improved well installation, increased source protection, and a reduction in the human exposure to contaminated drinking water.  Also, a process for sharing data (epidemiology) with district epidemiology department (notifiable disease reporting) is being developed.  This will also serve as a surveillance tool if a certain isolated population reports an increase in water-borne disease.  The relationship between the three services will be in place to investigate possible factors.
PROJECT OBJECTIVES/DESCRIPTION/DELIVERABLES:
Program Goal:  To reduce the consumption of potentially harmful water, when its source is private individual water wells.

Health Problem:  Currently within the 16 counties of the Southeast Health District, individual water wells are not regulated or monitored when installed.  At the request of the well owner, wells are checked for bacteria by the health department.  In 2004, 1 in 5 water wells, sampled within the district, exceeded the safe limits for total coliform bacteria.  Data from recent years on well water sampled throughout the district indicates that private wells generally test positive, or exceed acceptable limits, for total coliform 20% to 25% of the time.  Individuals drinking from these wells may be developing gastrointestinal illnesses without their knowledge of the source of the illness.

Outcome Objective:  By January 1, 2007, each environmental health program within the district will be able to enforce drinking water supply regulations in an effort to reduce the number of private wells that exceed acceptable levels of total coliform bacteria.  The result should lead to fewer illnesses due to contaminated water sources.

Determinant:  The number of private water wells that test positive for total coliform bacteria each year. 
Impact Objective:  By January 1, 2006, at least 4 of the 16 counties will have a Water Well Site Permitting program ready to implement.

Contributing Factors: 

1. Georgia Environmental Protection Division (EPD) has jurisdiction of all water systems.  EPD has developed programs for all well water systems except non-community water wells and private individual water wells.  EPD does not have the manpower or resources to meet this demand.

2. Because well drillers are not closely regulated, many violate distance setback requirements from possible contamination sources.

3. Not all well drillers disinfect well casings after installations.

4. Lack of resources for funding new programs.  Public health would consider this a new program.

5. No clear or consistent vision for program.  Because the local health department offers bacteriological testing, well owners contact them with water complaints.  However, health departments do not have jurisdiction over well drillers.
Process Objectives:

1. By October 1, 2005, begin development of plan to expand services to include private individual water wells.

2. By November 1, 2005, Safe Drinking Water Supply Pilot Project proposal will be developed and ready to present to boards of health.

3. By December 1, 2005, begin media and educational campaign in counties participating in the pilot project.

4. By January 1, 2005, implement pilot project.
METHODOLOGY

Beginning January 1, 2006, two of the counties within the Southeast Health District will begin participation in the pilot project.  In these counties well owners will be required, by the Board of Health, to obtain a well location permit.  The well installer must file a “Letter of Intent to Drill” with the county health department before construction.  Following construction, the well should be disinfected (these instructions will be included in the permit application packet).  At this time the health department will be notified.  The Environmental Health Specialist will conduct a site visit to determine if the well was constructed in a proper location according to the permit.  A sample of the well will also be taken if the location is within compliance of the permit.  The results of the sample will be given to the well owner in writing.  If the sample returns positive for bacteria, the owner will be instructed to repeat the disinfection procedure, and a follow-up sample will be taken.


During 2006, meetings will be organized by the Regional Environmental Protection Division Office.  This will give the two agencies a chance to understand each others program and to develop a relationship which will hopefully lead to a successful partnership in water well protection.  Georgia Rural Water has also agreed to assist with trainings of the environmental health staff on basic well construction.


By April 1, 2006, two additional counties will enter the program, and then two more on July 1, 2006.  In 2007, the pilot project will be evaluated while the participating counties continue to provide the individual water well services.  Follow-up samples will be taken on at least 10% of the water wells that have been installed for at least 12 months under the pilot project.  The results of these samples will also be used to determine the program’s effectiveness.  After analyzing this first year data, the district office will determine if the program should be expanded throughout the remaining counties in the district.
CONCLUSIONS and NEXT STEPS:


The Well Water Standards Act of 1985 recommends minimum setbacks for individual drinking wells.  These setbacks include distances of wells from septic tanks, septic absorption fields, sewer lines, seepage pits, and animal/fowl enclosures.  Also, in 1995, the Georgia Department of Human Resources (DHR) adopted Rules for Drinking Water Supply.  The rules require a coliform test by an approved lab on samples of new wells upon completion of construction and following disinfection of the well system.  EPD is responsible for all well water programs, however, manpower and resources have hindered this division from developing a program for private individual water wells.  The SEHD must develop a stronger relationship with its regional EPD office.  This relationship must be based on a collaborative effort to reduce the number of positive private individual water wells.


The Board of Health in each county will adopt the DHR Rules along with policies to enable its environmental health staff to implement and enforce Safe Drinking Water Standards.  Proper training and resources need to be an essential part of the new program in order to avoid mental models that currently exist within the staff and each community.  Traditionally, the health departments have passed well complaints to EPD.  Environmental Health staff and the communities have become accustomed to no intervention on the behalf of EPD in regards to these complaints.  Local environmental health staff “buy-in” is crucial to the success of the Safe Drinking Water Program, and the health department must understand that this is a core public health issue.  Shifting the burden to EPD is not solving the problem.

 LEADERSHIP DEVELOPMENT OPPORTUNITIES:
Dwain Butler
Setting Individual development goals is not an easy task.  According to the very first interpretive report (Myers-Briggs Type Indicator) I am suppose to an ISTP (Introversion, Sensing, Thinking, Perceiving).  Although the institute has taught me a lot, I do not feel as though my type indicator has changed.  I realize that the intent of the institute was not to change me, but for me, as a leader, to learn myself.  To realize my strongest skills, and to recognize what I can contribute to a team in order to achieve a goal.  Recognition of weaknesses can also be an eye opening experience.   Challenges were given to me in an area that I thought I was already an expert.  At times, this can be humbling.  The EPHLI has given me the insight that it is never too late to learn something new or, how to do something a new way.  The visionary skills and the problem solving skills incorporated in the curriculum are becoming evident in my thought processes on the job.  I have completed some of the goals I personally set in my Individual Development Plan, and I am making a conscientious effort to complete the remaining ones.  After reflecting back on the past year that I have spent in the EPHLI, I can honestly say that it was a rewarding experience.  
ABOUT THE EPHLI FELLOW(s)

Dwain Butler, is the Director of Environmental Health for the Southeast Health District, Waycross, Georgia.  Mr. Butler holds a bachelors degree from Georgia State University in Geography with a concentration in Environmental Studies.  His career in public health began in 1994 as an Environmental Health Specialist for the Wayne County Health Department.  Throughout his twelve years with the Southeast Health Unit, Mr. Butler has worked for four different Boards of Health before being promoted to the district office as Director in 2002.  Mr. Butler is a member of the Georgia Environmental Health Association, Georgia On-Site Waste Water Association, a Board of Director Member of the Manor Water Association, a Board of Director Member of the Jeff Davis Environmental Comprehensive Training Center, and an active member of Victory Methodist Church (Manor, GA).








































































Figure 6.





Figure 5.





 Year	Samples       # Positive	%





2000	 	 1016		236		23%





2001	  	1087			275		25%





2002	 	1287			308		24%





2003	  	1130			277		25%





2004	  	1181			253		21%





2005	  	1140			228		20%
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