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EXECUTIVE SUMMARY:

For at least two weeks after Hurricanes Francis and Jeanne in 2004 and Hurricane Wilma in 2005, many sewage lift stations in Martin County, Florida were reported to have raw sewage overflowing onto the ground surface and into surface water.  This condition was caused by the water utilities providing a public water supply to homes in areas without electrical power.  The residents were able to flush their toilets; however the wastewater flowed into lift stations that did not have power to pump the waste to the treatment plant.  The wastewater that overflowed onto the ground was a potential health problem to residents and visitors in the area.  To deal with the issue, the utilities tried numerous methods to keep the stations functioning, including moving generators around to the worst locations and by hiring a pump truck to transport the wastewater to functioning stations.  The utilities also developed a dependence on health officials to post signs to restrict public access to the sewage overflow sites.  None of these efforts completely resolved the overflow problems.  Also, these responses have taken the focus away from a reasonable long-term solution, which is to obtain cooperation among utilities on a regional and state basis to share equipment.  There are too many lift stations and not enough generators after a disaster, however, nearby utilities that were not affected may have a surplus.  After discussions with the four major wastewater utilities in Martin County, it was found that they were concerned and wanted to resolve the problem, but were not able to do it on their own.  Meetings were held with the utilities and two of the four have joined a new regional group and one utility has changed their policies to require that all newly constructed lift stations be provided with a generator. In addition, all utilities agreed to use their own employees to post signs in the overflow areas, which will free environmental health specialists to work on other disaster-related issues.  Additional work is planned to get all the utilities to join the regional group and to purchase more generators for use during disasters.  Once all lift stations function after disasters, health risks associated with wastewater overflows will be eliminated.       

INTRODUCTION/BACKGROUND:

Hurricanes cause numerous environmental health concerns.  One problem that the Martin County Health Department (MCHD) did not anticipate in our disaster planning was the number of sewage lift stations without power after a storm.  Prior to the past few years, water utilities would lose power along with lift stations.  After the most recent hurricanes, the utilities protected their treatment facilities from wind damage and purchased generators to keep their water and sewer plants operating during and after the storms.  With the water plants operating, residents could flush toilets, take showers and use water for any purpose.  All of this wastewater flowed into an intricate system of lift stations, which are designed to pump the wastewater to the treatment plant.  Without power at the lift stations, numerous overflows of wastewater occurred onto the ground surface and into nearby lakes and rivers.  The current reality is that public water utilities are not prepared to keep their lift stations operating during extended power outages.     

When lift stations overflowed after storms in 2004 and 2005, residents reported the problem to the emergency operations center, to the utilities and to the MCHD.  Public health field teams responded to the overflows and placed temporary stakes and warning tape around the contaminated area.  They also asked the utility to prioritize a generator for the site if the overflow had the potential to cause serious problems.  The public health response to these overflows diverted limited resources and personnel from other serious hurricane response issues.  In addition, the MCHD response allowed the utilities to divert their lift station maintenance responsibility to a public health agency.  
Problem Statement:  Why do utilities continue to have a high frequency of lift station overflows after a power outage, despite prior efforts?  Why is there not a major effort to completely resolve this problem?
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Figure 3: Shifting the Burden 
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10 Essential Environmental Health Services:
This project addresses the following essential environmental health services:

1. Monitor environmental and health status to identify community environmental health problems.  This project started as a result of environmental health monitoring, which found many sewage lift stations overflowing raw wastewater after major storms.
2. Diagnose and investigate environmental health problems and health hazards in the community.  The root cause of the problem of overflows was diagnosed to be a lack of utility cooperation and regional planning.  With good cooperation and planning, much of the problem could be resolved.

3. Mobilize community partnerships to identify and solve environmental health problems.  The health department developed partnerships with the utilities to better handle the problem.

4. Develop policies and plans that support individual and community environmental health efforts.  The overall plan is to eventually have all utilities part of a coalition of utilities that agree to share resources. 
National Goals Supported 

This project supports the following CDC Health Protection Goal:  People Prepared for Emerging Health Threats--. People in all communities will be protected from infectious, occupational, environmental and terrorist threats.
This project assures that the following will be addressed after a disaster:
· Decrease the time needed to restore health services and environmental safety to pre-event levels.  
· Improve the long-term follow-up provided to those affected by threats to the public’s health.  
· Decrease the time needed to implement recommendations from after-action reports following threats to the public’s health.
In addition, this project supports goal VI-Create Strategic Partnerships.  This project developed partnerships with stakeholders not routinely considered for such a problem.  This project increases interactions among utilities, regulators, public health officials and elected leaders.  This interaction increases environmental health influence in the community.
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PROJECT OBJECTIVES/DESCRIPTION/DELIVERABLES:
Program Goal: To reduce the amount of raw sewage that is released to the environment after storm events.  This will minimize the risk of human exposure to disease pathogens associated with wastewater and allow public health response officials to focus on other issues.
Health Problem: The number of lift stations that overflow after power outages are too high.  When the lift stations overflow onto adjacent ground or into surface waters, the pathogens in the waste can cause illness among nearby residents and those in contact with rivers and stream water.  
Outcome Objectives:  
· To create a cooperative atmosphere where utilities are open to assisting others and sharing supplies.

· To increase awareness among the utilities of the health dangers of overflowing lift stations. 
· To have each utility have a plan for obtaining mutual aid.

· To develop a process for the utilities to restrict public access to sewage overflow areas.

· To work with the utilities to develop plans to purchase additional generators.

Determinant: The number of utilities with extra generators or contracts with sewage pumping contractors and whether all utilities sign a mutual aid agreement.
Impact Objective:  By December 31, 2007, at least 3 of the 4 large utilities will have a plan so that all their lift stations are operating after a power outage.
Contributing Factors: 

1. Inability to purchase generators or sign contracts because items are not available or funding is not provided.

1. Politics and turf battles may prevent utilities from developing relationships and cooperative agreements.

2. There is not a formal document or plan that binds the utilities together. 

3. Each utility has their own plan for maintaining lift stations and different methods are used to notify health officials when problems occur. 

Process Objectives Events and Activities

METHODOLOGY:

1. By September 30, 2006, a meeting will be had with the director of each utility to discuss the issue.

Event: meeting conducted

Activities:

Ask for suggestions on how to resolve problem.

Provide information on lift station failures.

2. By October 30, 2006, at least one meeting of all utilities will be held.
      Event: meeting conducted

Activities: 

Provide information on lift station failures.

Discuss suggestions made by utilities on solving the root cause

3. By December 30, 2006, all utilities will have signed the agreement.

Event: signed agreement.

Activities:
Ask each utility to sign agreement.

Work with utilities that have problems with signing the agreement.
ACTIVITIES:

1. Met individually with each utility to build awareness.  The increased awareness has led to the purchase of more generators and better plans for responding to overflows after disasters.  Also, one of the four utilities have changed there policies to require that all new lift stations be supplied with a generator.
2. Obtained agreements from each utility to respond to their own lift station overflows.  They also agreed to post signs, disinfect the area, install stakes and tape off the contaminated area. 

3. Worked with each utility on the benefits of signing a mutual aid agreement.  Two of the four main utilities have signed the mutual aid agreement.

4. All utilities plan to meet in late February to discuss how they can cooperate better after disasters.
CONCLUSION AND NEXT STEPS:
Hurricanes will continue to cause severe damage and create power disruptions to water and wastewater utilities in this part of South Florida.  These utilities will need to continue working on cooperation and mutual aid agreements. Without cooperation and agreements to help others, the utilities will be left without assistance when they need it most.   

The next steps for this project include the following:
1. Meet with all utilities in the region to work on long term solutions and how we can best cooperate after disasters.  
2. Work with other smaller utilities in Martin County so that they become part of the mutual aid agreement process.

3. Assure that each utility has a plan to deal with the worst case situation where power is out to all their lift stations for a prolonged period.

4. Continue to form strategic partnerships with emergency planners and environmental officials to build on past successes.

LEADERSHIP DEVELOPMENT OPPORTUNITIES:
Robert Washam
I have made major changes in my leadership skills since being accepted into the EPHLI program.  I have changed my leadership style to one of mobilizing others to a shared vision and purpose.  I have worked to improve organizational climate by allowing flexibility in how things are done, built team commitment through trust, and increased recognition by changing the culture of rewards.  I now understand systems thinking and how some changes can lead to poor results while others can make drastic improvements. 
.  
With my new skills, I have worked on improving employee job satisfaction, started a process to conduct exit interviews for employees who leave our organization, chaired a statewide team working to improve the work environment, and worked with other leaders in our organization to improve communication.

I am thankful for the opportunity to participate in such a tremendous program and I have been promoting other environmental health leaders to apply for the program. 
"What is necessary to change a person is to change
his awareness of himself."
– Abraham Maslow

ABOUT THE EPHLI FELLOW
Robert Washam is the Environmental Health Director at the Martin County Health Department, a division of the Florida Department of Health.  He started his career as an Environmental Specialist at the Palm Beach County Health Department in 1978.
He earned his Master of Public Health degree from the University of Miami and his Bachelor in Environmental Technology from Florida Institute of Technology.  He is also a graduate of the Florida Public Health Leadership Institute. 

He is registered nationally as an environmental health professional and is a past president of the Florida Environmental Health Association.  He was selected as an emerging Environmental Public Health leader by the Centers for Disease Control and Prevention and is currently an active member of the Florida Environmental Health Professionals Registration Board of Directors.
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Eliminate the incidence of sewage overflows by having more generators and pump trucks.





Figure 4: Project Logic Model


Goal: Reduce Amount of Raw Sewage Overflows from Lift Stations during Power Outages 
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Figure 1:  Quick fixes vs. long term solutions


This figure shows that as the health department spends more time responding to lift station overflows, the effort to work on a long term solution declines.  What can we do to change behaviors so that everyone is working on long term solutions instead of spending so much time on last minute efforts?  








Obtain agreement to work together 





Research number of generators each utility has.





Research number and location of previous lift station overflows.  Determine number of days lift stations overflowed





Meet with utility managers and other city and county officials to increase awareness.





Utilities cooperate and share equipment and staff to reduce the number of lift station overflows.  





Utility agreement drafted








A higher percentage of lift stations operate during a power outage than during previous years.
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A greater awareness of the number of lift stations, hazards and health effects occurring during power outages





Draft a utility agreement to share resources during power outages.





Purchase of additional generators and agreements with pump trucks 





Utilities plan individually














Things are OK now because the health department posts the signs.





Things are OK now because the health department posts the signs.








We can never keep all lift stations from overflowing because there are too many, besides, this was a once in a lifetime event.











Utilities need more money and this is not our priority. 


























Cause- Correcting Process





Symptom- Correcting Process
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Staff time and resources used





Increased regional planning + cooperation to reduce overflows
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Lift station overflows





Quick fixes.


Post signs.


Last minute response.


Closer monitoring.





Figure 3 shows how quick fixes reduce efforts to correct the root cause of the problem.  As we use staff time to respond to individual overflows and the utilities work individually, cooperative efforts and regional planning does not occur.  The utilities believe things are fine because the health department posts signs.  With the mental model that things are good, resources are not put in place to solve the problem.  
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If I do not have enough generators, I can just get them from another utility.











If I buy generators, everyone will want to borrow them.





City of Stuart generator needs





County Utility generator needs





Fewer generators available





Fewer generators available





Total need for generators





Total available generators


























S

















Resource limit = number of generators





Figure 2: Tragedy of the Commons


This figure shows that as the total need for generators increase, the total number of generators available decreases.  Mental models involved with tragedy of the commons include the thinking that generators will always be available and that it is not worth purchasing extra because everyone will just want to borrow them.   
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