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EXECUTIVE SUMMARY:

A safe drinking water supply is a foundation of public health.  The state of Georgia has established well construction standards but no monitoring program to ensure standards are met.  Well construction and licensure of water well drillers is under the regulatory responsibility of the Georgia Environmental Protection Division.  However, well water supplies that serve less than 15 connections or 25 individuals 60 days out of the year are not permitted, inspected or monitored for compliance with well construction standards.  Individual wells provide water supply to approximately 30% of the housing in Georgia.  

Disease prevention is a responsibility of the Georgia Division of Public Health.  Individual well installations are not inspected and only sampled on request.  As a service to the local community, county environmental health specialists take samples, investigate sources of contamination and assist with the disinfection of well water supplies.  County environmental health specialists identify improper well construction, location and inadequate protection as primary contributors to well water contamination. 

Statewide laboratory results from individual wells, sampled by county environmental health specialists, indicate a 28% positive rate for coliform bacteria.  The presence of coliform bacteria indicates the well water quality is compromised and vulnerable to contamination.  Individuals utilizing water from wells with positive coliform tests are at an increased risk for contracting a waterborne illness.  

Utilizing a “Systems Thinking Approach”, the EPHIL fellow describes the process involved in establishing a statewide well permitting and inspection program under the Georgia Division of Public Health.  The fellow describes the methodology utilized to identify the problem; identify potential adversaries to the program; identify potential unintended consequences; and implement the proposed solution.  

INTRODUCTION/BACKGROUND:

Since the implementation of the Governmental Reorganization Act of 1972, which created the Department of Natural Resources, Environmental Protection Division (EPD) and the Department of Human Resources, Division of Public Health (DPH), there have been questions concerning the regulatory oversight of non-public water supplies and individual well water supplies.  In 1977, the EPD was granted “primacy” or “primary enforcement responsibilities” from the United States Environmental Protection Division to administer and enforce the Federal Safe Drinking Water Act for public water systems in Georgia.  This means that all public water systems are evaluated by EPD staff with respect to construction of the water supply, plan review, source approval and monitoring requirements.  Public water systems are specifically defined in the Official Code of Georgia Annotated (O.C.G.A.) as “systems for the provision of piped water for human consumption, if such system has at least 15 service connections or serves at an average of 25 individuals daily at least 60 days out of the year.    Non-public water wells, such as small community or individual wells serving single family residences are not monitored and regulatory oversight is lacking.

In 1985, the state of Georgia adopted the “Water Well Standards Act of 1985”.  This act established minimum standards for well construction, location and protection.  The act created the “Water Well Standards Advisory Council” to govern the licensing of water well contractors. The act does not provide for inspection or monitoring of the construction of individual and non-public water wells.  Regulatory oversight is provided through licensure and bonding of water well contractors.  In addition, wells shall be curbed at the surface by the owner (not the well contractor) with a watertight curbing of concrete at least 4 inches thick and extending two feet from the well casing.  Most homeowners are not aware of this requirement.  As a result of not conducting well construction inspections, many wells may be improperly located, constructed and protected.      

Local county health departments offer well water sampling as a service to their communities.  Wells are tested for total and fecal coliform organisms.  The presence of coliform bacteria in a water system indicates vulnerability to contamination and ineffective disinfection.  In addition, the presence of fecal coliform bacteria, such as E. coli, indicates fecal contamination.  Individuals drinking water tested positive for the presence of coliform bacteria are at risk of contracting a waterborne illness.
Problem Statement:  Why are individual well water supplies in Georgia not safe?  
The Division of Public Health is responsible for preventing disease transmission.  County environmental health specialists sample individual wells at homeowner request.  When well samples are tested and found positive for coliform bacteria, county environmental health specialists provide well owners with instructions for disinfecting their wells with chlorine.  While this disinfection process eliminates the current contamination, it does not determine the cause of contamination.  Homeowners are left with a false impression that their water supply is safe.  The following table shows statewide well water sampling results, from FY 2004 – FY 2008, for wells sampled through county health departments.  These results indicate 1 in 4 wells sampled tested positive for contamination.
	Year
	Samples
	# Positive
	% Positive

	2004
	9,042
	2,557
	28

	2005
	8,655
	2,422
	28

	2006
	7,431
	1,997
	27

	2007
	6,448
	1,600
	25

	2008
	6,450
	1,651
	26

	Total
	38,026
	10,227
	27


Source:  GA Division of Public Health

County environmental health specialists report that many wells are not properly located.  Wells are installed where the driller rig can get to on the property without regard to location from potential sources of contamination.  A frequent complaint is wells installed to close to septic tank systems.  Environmental health specialists report problems with improper grouting and no curbing to protect from surface water intrusion.  The Environmental Protection Division does not have staff to inspect well construction or monitor compliance with the Water Well Standard Act of 1985.  County environmental health specialists report that complaints regarding well construction issues are not being addressed by EPD or the Water Well Council.  However, these reports are typically undocumented by staff.
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Benefits of Change

Because there is no regulatory inspection of individual well installations, contractors can cut corners and install wells cheaper.  Since wells would have to inspected by county environmental health specialists with the proposed change, this could result in an increase in well construction costs necessary to meet all regulations.  Having to schedule an inspection could result in the well driller spending more time on each site than in the past.  In addition, the costs to the county health department to permit and inspect well installations will result in fees associated with these activities paid for by the contractor.
Because there is no inspection of the well installation by EPD, well drillers following state guidelines are at an unfair competitive advantage to well drillers cutting corners.  Homeowners may face additional construction expenses to correct deficient wells and may face medical expenses due to illness associated with poor water quality.  Because health department activities focus on treating the well water as a short term solution, they make multiple visits to problem wells.  If the focus was on the assessment of the well water supply as a whole, source of the contamination problem can be addressed.  

Permitting and inspecting individual wells will add work force responsibilities to the health department.  This can be offset by charging fees for permitting to hire additional staff.  Well drillers benefit from these inspections by eliminating sub-standard well drillers.  Well drilling costs associated with permit fees are ultimately passed to the consumer, the homeowner.  The homeowner benefits from the inspection by the health department through better well construction and protection and safety of their water supply.

Benefits of Change

	
	Changing
	Not Changing

	Benefits
	Safe drinking water

Decrease in illness

Improve well construction
Elimination of sub-standard well drillers

Fair competition

Stability in the cost of well construction
Increase in property value

Increase homeowner awareness
	Lower well construction cost

No inspection by regulatory

No time delay for permitting/inspection 

Chlorination disinfects well water

	Costs
	Possible increase in new well construction cost

Increase in work load to county health department requiring additional staff.

Permit fees 


	Medical expense related to illness Loss of wages and productivity due to illness.

Increase in re-visits to problem wells

Well repair costs

Decrease in property value




Causal Loop Diagrams and applicable Archetypes:

In utilizing the “Systems Thinking” approach to evaluate the non-public water well problem in Georgia, the “Shifting the Burden” model seemed to be the best fit.  The archetype fits because public health is responsible for preventing disease transmission and illness.  However, regulatory responsibility for enforcement of well construction, location and protection is with the Environmental Protection Division.  As a result, county environmental health specialists, sampling well water, point to EPD as being responsible for the contamination of well water supplies due to substandard monitoring and enforcement of well drillers installing wells.  Well water sampling is provided as a public health service to homeowners as a prevention strategy.  Therefore, homeowners seek help from the county environmental health specialist to eliminate contamination of their well water supply.
The chlorination of contaminated wells temporarily fixes the immediate problem but does not address the underlying causes of contamination.  This gives the homeowner a false sense of security that their well water supply is now safe.  In reality, the well water supply may only be safe until the next rain that may cause contaminates to again enter a substandard well installation.
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10 Essential Environmental Health Services:
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Figure 1: 10 Essential Public Health Services
Source:  Public Health Functions Steering Committee
Development of a Non-Public Water Supply Program through the Division of Public Health will promote a safe drinking water supply for individuals currently utilizing sub-standard well water supplies.  Assuring a safe drinking water supply will reduce the potential for waterborne illness and promote a healthy community.
County environmental health specialists will conduct well water sampling, thereby monitoring the quality of well water supplies in their counties.  Positive water samples will trigger investigation and diagnosis, through utilization of a water well assessment instrument, of the source of contamination.  This well assessment report will be provided to the homeowner to educate and empower them to take corrective action to prevent reoccurrence of contamination.  A copy of the well assessment report will be provided to the State office for statewide analysis of well water supplies in Georgia.  
The State Environmental Health office will evaluate these assessment reports to develop a policy to address substandard well construction, location and protection problems.  Positive reports will be followed up on to determine if illness was involved in individuals served by these well water supplies.  If the analysis of the well assessment reports determines that well construction, location and protection are the primary causes of well water contamination, the state office will seek to develop a permitting and inspection program for new well construction.  This would require a cooperative agreement with the EPD, as the agency granted primacy for drinking water supplies in Georgia.
County environmental health specialists are currently being trained in well construction, location and protection, and in the utilization of the well assessment tool.  County health departments will adopt ordinances, based on the permitting and inspection requirements developed by the State office, for the enforcement of the well construction, location and protection requirements.

The State Environmental Health office is currently tracking and mapping well assessment reports submitted by county health departments.  This information will assist with the evaluation of the program objectives and identify concentrations of substandard well water supplies.  Individuals, served by wells identified with substandard water quality, will be contacted to determine if any illness occurred.  This will improve waterborne illness reporting in Georgia and educate the homeowner on the link of well water supplies to their health.
National Goals Supported 

Development of a non-public water supply program will promote CDC’s goals for “Healthy Communities” by providing safe and high quality water supplies for all citizens of Georgia.  Utilization of a well water assessment instrument will promote CDC’s Goals for “Health Homes” by improving the homeowner’s understanding of how to protect unregulated or under regulated water supplies and thereby reduce waterborne illness in the community.

Utilizing the well assessment tool will provide the state environmental health office with data to analyze, so county environmental health specialists can be provided information specific to their communities.  This information will be provided to local and state policy makers toward the development of preventative measures.  Linking the assessment to illness will improve the reporting of waterborne illness in the state and assist with determining the effectiveness of the program interventions.   

An educational and training program on non-public water supplies and their impact on community health improves the core competencies of the environmental health workforce.  Providing community specific data will allow the local environmental health program to engage the community in addressing local well water issues.  Analysis of statewide data will allow the state environmental health office to engage partners toward developing statewide preventative strategies. 
Project Logic Model:

	Input
	Process
	Output
	Short Term Outcome
	Long Term Outcome

	Public
	Request for Sampling

Illness complaints
	Public Education
	Increase awareness of well water and illness
	Improve water quality

Reduction of illness

Permit fees

	County EHS
	Training 

Well Assessment Instrument
	Well Assessments

Homeowner education
	Contamination source identification
	Permit and inspect new well construction

Increase in workload

	State EH
	Analysis
	Report
	Identify potential intervention strategies
	Establish permitting and inspection standards for individual wells

	EPD
	Water Well Council
	Well Driller Licensing
	Enforcement of standards
	MOU with Public Health to enforce standards

	Policy makers
	Education


	Feedback
	
	Support for permitting and inspection for non-public well water supplies

Funding for program 

Establishment of permitting fees

	
	
	
	
	


PROJECT OBJECTIVES/DESCRIPTION/DELIVERABLES:
Program Goal:  Promote safe drinking water for individuals utilizing individual and small well water supplies.
Health Problem:  One in four individual wells sampled test positive for coliform bacteria indicating well water contamination.  County environmental health specialists report well construction, location and protection requirements are not being followed by water well drillers.  The Environmental Protection Division lacks staff to monitor and enforce individual well construction requirements.
Outcome Objective:  By January 1, 2010, all county health departments will utilize the Water Well Evaluation Instrument on wells sampled by county environmental health specialists.  By January 1, 2010, the state environmental health office will begin to analyze submitted well assessment reports to determine preventative measures needed.
Determinant:  The number of non-public wells that tested positive for coliform bacteria each year.  From FY04 to FY08, 28% of sampled wells tested positive for the presence of fecal coliforms.  

The analysis of submitted water well assessment reports utilized to determine potential causes of contamination.  
Impact Objective:  By January 1, 2010, all environmental health specialists involved in well water sampling will be trained on well construction, location and protection requirements.  All environmental health specialists conducting well water sampling will utilize the well assessment tool and submit copies to the State Environmental Health office.
Contributing Factors
· Increased workload on county environmental health specialists
· Lack of understanding of well construction requirements by county environmental health specialists

· Opposition by well drillers to additional regulatory oversight

· Increase in well construction costs

· Opposition to permit fees

· Funding for training expenses

· Environmental Protection Division has regulatory jurisdiction over well water supplies but no staff to monitor installations

· Well Water Council has regulatory jurisdiction over water well drillers licensing
Process Objectives
· Develop a water well assessment instrument for evaluating wells 
· Train county environmental health specialists in five public health districts on well construction, location and protection requirements, and the utilization of the water well assessment instrument.  Provide GPS devices for mapping well locations

· The State Environmental Health office will develop a data base for inputting well assessment data.
· Discuss pilot project with EPD regulatory support program

· Provide analysis of data submitted from the five public health districts involved in the pilot project.
METHODOLOGY:
In July 2008 meetings were held with District Environmental Health Directors to discuss problems associated with individual well water supplies.  Problems identified included improper well construction; wells not properly protected with curbing; wells installed to close to pollution sources; wells installed to close to property lines, thereby impacting adjacent development; and no response from the Environmental Protection Division in resolving these problems.  Well water sampling data indicated 1 in 4 wells sampled tested positive for coliform bacteria.
· With input from these district directors a well assessment tool was developed to document these problems and provide information for analysis by the State Environmental Health office.  

· Five health districts were chosen for a pilot project to utilize this well assessment tool.  Health Districts chosen covered a cross section of the state.
From August, 2008 to January, 2009, training has been held with county environmental health specialists on well construction, location and protection requirements in the five pilot health districts. 

· Sampling protocols have been developed and laboratory support provided.  GPS devices have been distributed for recording well locations.

· Training on the well assessment instrument has been conducted.

· Training on waterborne illness investigation has been conducted with county environmental health specialists and district epidemiologists.  An illness reporting questionnaire has been developed for follow-up with individuals served by wells identified with contamination.

Well assessment reports will be provided to the homeowner and instructions for well chlorination provided to homeowners with positive wells.  Homeowners will be advised to not drink their well water until disinfection is conducted.  Follow-up sampling will be conducted to verify disinfection.

Homeowners with wells testing positive for coliform bacteria will be contacted by Epidemiology staff to determine if illness occurred or asked to fill out an illness questionnaire.
In September, 2008, State Environmental Health staff completed development of a well water data base to input well assessment reports.

· Analysis and mapping will be conducted by the state staff.

· Electronic reporting from the county health departments can be conducted or reports can be faxed or mailed for input by state staff.

In September, 2008, State Environmental Health staff met with Environmental Protection Division staff to discuss enforcement of the Water Well Standards Act.
· State environmental health staff with provide EPD with well assessment reports on new well installations identified by county environmental health specialists with substandard construction.

· EPD will report well drillers violating the Water Well Standard Act to the Water Well Council for appropriate action.

In January, 2010, State Environmental Health staff will begin analysis of well assessment data submitted.

· Data will be provided to the environmental health district directors.
· Data will be provided and discussed with EPD staff

· Data will provided to state and local policy makers
In January, 2010, expansion of the well assessment program to all districts in the state will be considered.

NEXT STEPS
The State Environmental Health office is working with the Environmental Protection Division in a cooperative manner to improve the monitoring and enforcement of the Well Water Standards Act.  A Water Advisory Group has been established including Public Health (Environmental Health and Epidemiology), Department of Agriculture and Environmental Protection Division staff.   
The State Environmental Health office is expanding training to all districts on the utilization of the well assessment tool.  In addition, the Division of Public Health has accepted a grant from CDC to improve waterborne disease reporting in Georgia.  Training on waterborne illness and reporting for county environmental health specialists and district epidemiology staff has occurred in two health districts and will be conducted in the other three districts involved in the pilot project this year.  This training will be expanded to the other health districts in the state.
The Division of Public Health has entered into a Memorandum of Understanding with EPD concerning the approval of non-public well water supplies serving food service establishments, tourist accommodations and public swimming pools, permitted by county health departments under regulations adopted by the Department of Human Resources.  As of this date, 60 individual well assessment reports have been submitted to the state office from the pilot health districts.   This data will be analyzed at the end of the year and future actions determined.  Discussions toward developing a permit and inspect program for individual well water supplies through the Division of Public Health will depend on the analysis of the well assessment data submitted.  

LEADERSHIP DEVELOPMENT OPPORTUNITIES:
Scott A. Uhlich
I decided to apply to the Environmental Public Health Leadership Institute (EPHLI) program as an opportunity to learn new leadership skills.  I was particularly interested in the “Systems Thinking” approach to program development.  As I began to grasp the concept, I found the approach to be a useful way of identifying program objectives and the interrelationships involved in reaching those objectives.  I found myself not only focusing on my perceived objective but also on the potential adverse actions or unintended consequences that might occur through meeting these objectives.  As a result, I find myself better prepared to address these unintended consequences and potential adversaries by utilizing this Systems Thinking approach.
Through the Myers Briggs Type indicator, I now understand why other people don’t see it my way.  I have a better understanding of how I perceive information and how others may perceive the same information.  This has allowed me to better communicate with others and develop consensus toward addressing issues.  The Skillscope tool helped me understand my strengths and weakness as a leader.  I was pleased to find my peers identified more strengths than I though I had, which improved my confidence in my leadership abilities.  More importantly, I have worked to improve my leadership abilities in areas identified as needing improvement.

I enjoyed the relationships developed with the other EPHLI cohorts.  We all seem to face similar issues in our work.  The exchange of information on how others have addressed various environmental health issues, what worked and more importantly what didn’t work, has been very beneficial.  

ABOUT THE EPHLI FELLOW(s)

Scott A. Uhlich

Scott A. Uhlich is Director of Environmental Health Services for the Division of Public Health, Georgia Department of Human Resources.  Mr. Uhlich is responsible for directing the activities of the Division’s Land Use Program; Food Service, Tourist Accommodations and Public Swimming Pool Program; Chemical Hazards Program; and Childhood Lead Poisoning Prevention Program.  

Mr. Uhlich previously served as Director of the Division’s Land Use Program responsible for on-site sewage management systems and non-public water supplies.  Mr. Uhlich served on the task force that developed the Rules and Regulations for On-Site Sewage Management Systems and the Department’s Technical Manual for On-Site Sewage Management Systems.  Mr. Uhlich serves on the Department of Human Resources Technical Review Committee, which is responsible for approving alternative on-site sewage systems used in the state of Georgia.  In March, 2008, the United States Environmental Protection Agency recognized Mr. Uhlich and the Georgia On-Site Sewage Management System Program for improving onsite system performance and commitment to protecting public health and the environment.

Mr. Uhlich has 29 years of experience working in environmental health programs.  He began work as a County Environmental Health Specialist in Gwinnett County, Georgia.  Mr. Uhlich served as District Environmental Health Director for the Northeast Health District and was responsible for directing the environmental health programs for the 10 county health district.  Mr. Uhlich has a Bachelor of Science degree in Environmental Health Science from the University of Georgia and a Masters Degree in Land Use Planning from the Georgia Institute of Technology.  He is a member of the Georgia Environmental Health Association and the Georgia Public Health Association.  Mr. Uhlich received recognition as the Environmentalist of the Year from the Georgia Public Health Association in 1995.
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