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A. Goals and Objectives

• Inform GNL Class XXV about the principal environmental issues regarding the quantity and quality of
water in Southwest Florida / Collier County and its effect on health and quality of life in the Greater
Naples area.

• Meet leaders intimately involved with this topic.

• Inspire Class XXV to contribute, volunteer, and actively engage in the various issues presented.

• Highlight volunteer opportunities in environmental organizations in the region and inspire active
involvement.



B. Environment Day Agenda – Water is Life, Treat it Right

8:00 

8:20 

Meet at the Grey Oaks Country Club 
(See section F for address and directions) 

Morning refreshments 

Welcome and Introduction 
• Beth Stein, Class XXV Chair

8:25 Team Introduction, Overview of the Day & Themed Video 
• Linda Kloman, Team Leader
• Protecting the Everglades (6 min video)

8:35 Water, Water Everywhere and Not a Drop to Drink 

Red Tide 
• Rhonda Watkins, Principal Environmental Specialist with Collier County

Pollution Control; Member: Red Tide Task Force 

Blue / Green Algae 
• Dr. Michael Parsons, Professor of Marine Science, Florida Gulf Coast

University; Member, Blue-Green Algae Task Force 

Agriculture and Water Quality 
• Christopher Pettit, Director, Office of Agricultural Water Policy,
Florida Department of Agriculture and Consumer Services

9:35 Panel Discussion and Q&A 

9:55 Comfort Break 

10:05 Managing the Waterflow 
• Drew Bartlett, Executive Director, South Florida Water Management District
• LTC Todd Polk, Deputy Commander, South Florida US Army Corps of Engineers

10:45 Q & A 

11:05 Comfort Break 

11:15 History and Development of the Everglades Land Usage 
• Nicholas G. Penniman IV, Emeritus Trustee, Everglades Foundation
• Eric Eikenberg, Chief Executive Officer, The Everglades Foundation

11:55 Q & A 

https://www.youtube.com/watch?v=4bvgp5HerqA


12:15 Lunch 

1:15 Presentation and Introduction to The Water School at Florida Gulf Coast University                          
• Greg Tolley, Ph.D., Professor of Marine Science, Chair, Department of Marine and 

Ecological Sciences 
 

1:45 Q & A 
 

2:00 Comfort Break 

2:10 Perspectives on Environment, Sea Level Rise & Estuary Report Card. How are we doing? 
• Greg DeAngelo, Deputy Director of the Division of Environmental Assessment and 

Restoration 

• Dr Michael Savarese, Professor of Coastal Resilience & Climate Adaptation,  
The Water School, Florida Gulf Coast University 

• Nicole Johnson, Director of Environmental Policy, Conservancy of Southwest 
Florida 

 
 

    3:10  Panel Discussion and Q&A 
 

3:30  Perspective on the Day and Sign Up Information for Optional Rookery Bay Tour on 2/8/2022. 
• Linda Kloman 

3:40 Next for Masters Class XXV 
• Beth Stein, Class XXV Chair 

3:45 End of Day - Hand in Evaluations & Tent Cards 

4:00 End of Class 
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C. Biographies

Rhonda Watkins, Principal Environmental Specialist with Collier County Pollution Control 

Rhonda Watkins is a Principal Environmental Specialist with Collier County Pollution Control. She holds a 
bachelor’s degree in Biology from Wittenberg University with focused studies in limnology and aquatic biology 
including special studies in oceanography and marine biology completed at Duke University. She has been 
monitoring and assessing surface and groundwater quality in Collier County for 31 years. She manages the total 
maximum daily loads program for Collier County and is a member of the Lake Trafford Management Team. She 
developed and coordinates the Collier County Red Tide Monitoring Program and coordinates the investigation of 
other marine and freshwater harmful algal blooms in Collier County. She has participated in various research 
programs and grant panels involving red tide control and mitigation and is currently a member of the Harmful Algal 
Bloom Task Force. 

Dr. Michael Parsons, Professor of Marine Science, Florida Gulf Coast University; Member, Blue-Green Algae 
Task Force 

Dr. Michael Parsons is a professor of marine science at Florida Gulf Coast University and director of FGCU’s Vester 
Marine and Environmental Science Research Field Station. At FGCU he teaches marine ecology and data collection 
and analysis. He was appointed to the Blue-Green Algae Task Force by Florida Governor Ron DeSantis in 2019. 
Parsons has built a successful research career, receiving over $20 million of extramural funding to study ciguatera 
fish poisoning, harmful algal blooms, coral reef ecology, and phytoplankton ecology, including the recently funded 
Greater Caribbean Center for Ciguatera Research, funded through the Institutes of Health.  

He is also a collaborator in three Gulf of Mexico Research Initiative Consortia studying the impact of the Macondo 
oil spill on coastal ecosystems in multiyear projects worth over $30 million. Dr. Parsons received a Bachelor of 
Science in Biology and Geology from the University of Rochester; a Ph.D. in Oceanography and Coastal Sciences 
from Louisiana State University and was a Post- doctoral Fellow at Louisiana Universities Marine Consortium. He 
is affiliated with the Harmful Algae Editorial Board; Board of Directors for Ft. Myers Beach Chamber of Commerce; 
Past Member of the National Harmful Algal Bloom Committee; and an Instructor of US Harmful Algal Bloom 
Taxonomy Works. 

Christopher Pettit, Director, Office of Agricultural Water Policy, Florida Department of Agriculture and 
Consumer Services 

Christopher Pettit is the Director of the Office of Agricultural Water Policy for the Florida Department of Agriculture 
and Consumer Services. The Office is responsible for the development and oversight of the proper implementation 
of best management practices for agricultural properties related to water quality and conservation. The Office 
additionally establishes and implements programs for the provision of financial and technical assistance to producers 
in their implementation of the best management practices and other water resources projects. Christopher previously 
served as an attorney for two regional Water Management Districts in Florida and as a Policy and Legislation 
Manager handling water and environmental issues for Palm Beach County, Florida. He additionally has acted as a 
consultant on several international projects related to the governance of environmental resources, resiliency in water 
resource and utility management, ecosystem restoration, and the development of public goods frameworks for 
watershed management. He has a law degree from the University of Florida and an LLM from the University of 
Cape Town, in addition to doctoral studies at several institutions in a variety of disciplines. 



Drew Bartlett, Executive Director, South Florida Water Management District (SFWMD) 
 

Drew Bartlett directs the state's largest water management agency, leads the District in carrying out its mission to 
balance and improve flood control, water supply, water quality and natural systems across the region. The agency 
provides flood protection to South Florida through one of the largest water management systems in the world; works 
with utilities and stakeholders to develop long-term water supply plans; and is implementing landmark restoration 
strategies to improve water quality, expand water storage and restore more natural flows to the Everglades. 
 
Drew Bartlett previously served as the Florida Department of Environmental Protection's (DEP) Deputy Secretary 
for Ecosystem Restoration before becoming SFWMD’s Executive Director on April 1, 2019. 
 
At DEP, he was responsible for overseeing statewide water supply; restoring and protecting Florida's aquatic 
ecosystems including the Everglades; managing aquatic research, monitoring, and laboratory analysis; funding water 
and wastewater infrastructure and governing coastal protection and resiliency. 
 
Bartlett also previously served as Director of the Division of Environmental Assessment and Restoration, 
responsible for setting water quality standards, monitoring and assessing surface water quality, establishing 
restoration goals and adopting restoration plans. Prior to his service at DEP, Bartlett spent 17 years implementing 
the federal Clean Water Act and Safe Drinking Water Act for the U.S. Environmental Protection Agency. 
 
Bartlett holds a B.S. Degree in Industrial Engineering from the Georgia Institute of Technology and received a 
Master's Degree in Business Administration from Georgia State University. 
 
LTC Todd Polk, Deputy Commander, South Florida US Army Corps of Engineers 

 
Lt. Col. Todd Polk joined the Jacksonville District as the Deputy District Commander for South Florida, U.S. Army 
Corps of Engineers in August 2019. 
 
He oversees the planning, construction, and operations of Corps projects in central and south Florida.  Polk joins the 
Corps from the U.S. Army Garrison at Fort Drum, New York.  While at Fort Drum he served in two positions, most 
recently as the Chief of Engineering and Design Branch for the Department of Public Works, and Chief of strategic 
and community planning for the Plans, Analysis, and Integration Office. 
 
In 2016-2017, Polk deployed in support of the U.S. Military Observation Group previously serving on the Force 
Headquarters Staff for the United Nations’ Stabilization Mission in the Democratic Republic of Congo.  Prior to his 
deployment to Africa, Polk was a Project Manager for Military Construction and Sustainment and Restoration 
projects with the U.S. Army Corps of Engineers, Alaska District, 2015-2016.  His previous assignments include the 
Executive Officer for the 6th Brigade Engineer Battalion (Airborne), 4th Infantry Brigade, 25th Infantry Division (A), 
Fort Richardson, Alaska from 2014-2015; and, Brigade Engineer and Chief of Plans, 4th Inf. Bde., 25th Inf. Div. (A), 
Fort Richardson, Alaska from 2013-2014.  
 
Polk’s earlier assignments include Battalion Operations Officer, Executive Officer, and Observer-Controller/Trainer 
for the Sidewinder Team, Operations Group, National Training Center, Fort Irwin, California from 2010-
2012.  Brigade Engineer for the 3rd Infantry Brigade Combat Team (IBCT), 10th Mountain Division (Light) in 
Operation Enduring Freedom (OEF) 10, and A Troop Commander, 3rd Squadron, 71st Cavalry in Logar Province, 
Afghanistan, OEF 9-10, in 2009, Headquarters and Headquarters Troop Commander, 3rd Squadron, 71st Cavalry, 3rd 
IBCT, in OEF 6-7, Kunar Province from 2006-2007.  G-3/5/7 Operations Officer 10th Mountain Division, Fort 
Drum, New York, from 2004-2005.  Battalion Maintenance Officer, Headquarters and Headquarters Company 
Executive Officer and C Company Platoon Leader, 65th Engineer Battalion, 25th Infantry Division (L), Schofield 
Barracks, Hawaii from 2000-2003.  

 
Polk was commissioned as an Engineer Officer in 1999 from the University of Kentucky.  He holds a Bachelors of 
Arts in Communications from the University of Kentucky, Lexington, Kentucky, and a Masters of Arts in Public 



Administration from Webster University, Saint Louis, Missouri.  His military Education includes the Engineer 
Officer Basic and Captains’ Career courses; Combined Arms Services and Staff School; Army Command and 
General Staff College; Airborne, Air Assault and Ranger courses; and, Joint Planner and Joint Fire Power 
courses.  He is a registered Project Management Professional.  
 
His military awards and decorations include the Bronze Star Medal with one Oak Leaf Cluster (OLC), the 
Meritorious Service Medal (3 OLC), the Joint Commendation Medal, the Army Commendation Medal, the Army 
Achievement Medal (5 OLC), Meritorious Unit Citation (1 OLC), Army Superior Unit Award, Airborne Badge, Air 
Assault Badge, Combat Action Badge, Ranger Tab, and the Bronze Order of the de Fleury Medal.  

 
Nicholas G. Penniman IV, Emeritus Trustee, The Everglades Foundation 
 
Nick Penniman is a resident of Naples, Florida and Baltimore, Maryland, and former publisher of the St. Louis Post-
Dispatch. Since retiring in 2000, he has been deeply involved in environmental advocacy work. He is currently an 
emeritus Trustee of the Everglades Foundation and chair emeritus and board member of the Smithsonian 
Environmental Research Center. Penniman served as chair of American Rivers in Washington, D.C., and chair of 
the Conservancy of Southwest Florida. He is past chairman of the Washington University Interdisciplinary 
Environmental Law Clinic and past chairman of Forest Park Forever in St. Louis. He completed a four-year term as 
a member of the Collier County Environmental Advisory Council, is retired chair of the Collier County Growth 
Management Oversight Committee and a former member of the county’s Coastal Advisory Committee.  He is also 
a registered Florida Master Naturalist. 
  
Penniman is a graduate of Princeton University (Religion), and did graduate work at the Wharton Graduate School 
of the University of Pennsylvania (Finance) and at Washington University in St. Louis where he received an M.A. 
in American Culture Studies in 1999. He is the author of three recent books: Nature’s Steward: History of the 
Conservancy of Southwest Florida, A Toxic Inconvenience: Red Tide and Blue Green Algae on Florida’s Coast and 
On the Knife: A History of Sugar in Florida. 
  
His wife, Linda, is a member of Greater Naples Leadership Class VII and is a former member of the Naples City 
Council. 
 
Eric Eikenberg, Chief Executive Officer, The Everglades Foundation 

 
Eric Eikenberg is a seasoned political strategist and environmental policy expert who leads one of the country’s most 
prestigious and respected environmental non-profits – The Everglades Foundation, which has an annual operating 
budget of more than $10 million. 
 
As CEO, Eikenberg oversees a team of nationally recognized scientists, educators, lobbyists, and communications 
and development professionals. These esteemed colleagues work together to achieve a decades-long campaign to 
restore America’s Everglades – roughly three million acres of endangered habitat that is vital to Florida’s economic 
and environmental viability.  
 
Appointed CEO by the Foundation’s Board of Directors in 2012, Eikenberg has extensive policy and political 
experience in Tallahassee and Washington, D.C. He previously served as Chief of Staff to former Gov. Charlie Crist 
and former U.S. Rep. E. Clay Shaw, Jr., the latter who authored the landmark $8.4 billion Comprehensive Everglades 
Restoration Plan (CERP). 
 
A sought-after public speaker on the importance of preserving one of America’s most unique natural habitats, 
Eikenberg is a regular OpEd columnist. He also is a widely quoted source for national and local media outlets, 
including National Public Radio, CNN, The Associated Press, U.S. News & World Report, Politico, The Miami 
Herald, and many others. 
 



In 2020, Eikenberg was named one of Florida’s Most Influential People in Florida Politics by Influence Magazine 
for his advocacy work. In 2020 and 2019, he was named one of Florida’s 500 most influential business leaders by 
Florida Trend, and he was recognized by South Florida Business & Wealth magazine with a 2019 APOGEE Award 
for his leadership in the non-profit sector. Furthermore, he was selected to the 2019 panel of 50 Influential Floridians 
as part of an initiative led by The Miami Herald, El Nuevo Herald, and The Bradenton Herald to address pressing 
statewide issues like the environment, climate change, healthcare, and transportation.  
 
On Earth Day 2019, Eikenberg was selected as Chair of the Ocean to Everglades campaign by the Miami Super 
Bowl Host Committee for Super Bowl LIV to lead a diverse group of partners focused on educating the public on 
the issues facing the oceans and America’s Everglades. 
 
Eikenberg currently serves as Chairman of the Zoo Miami Foundation Board of Directors. Following the 2018 
election cycle, Eikenberg served on Gov. Ron DeSantis’ Environment, Natural Resources and Agriculture Transition 
Team, where he participated in a process that led to Gov. DeSantis outlining a bold, comprehensive environmental 
agenda. 

 
Eilenberg has been a long-time champion for expediting Everglades restoration, with a knack for innovation and 
engaging partners in the corporate, philanthropic, and political arenas. This included, most recently, leading an 
intense public awareness campaign that ultimately led to the passage of critical state and federal legislation 
authorizing construction of a $1.7 billion reservoir south of Lake Okeechobee – a critical component of Everglades 
restoration. 
 
During Eikenberg’s tenure as CEO, The Everglades Foundation has provided scientific, technical, and policy support 
to numerous decision-makers in executing the aforementioned CERP. Eikenberg’s team helped bring widespread 
attention to the perennial toxic algae crisis in Florida and across the globe, and they have been a leading voice on 
the need to incentivize technological solutions to these problems that threaten our waterways, our livelihood, and 
our health. With Eikenberg at the helm, The Everglades Foundation also launched and expanded a K-12 Everglades 
Literacy Program that now reaches tens of thousands of students across Florida. 
 
Greg Tolley, Ph.D., Professor of Marine Science and Executive Director of The Water School at Florida Gulf 
Coast University 
 
Greg Tolley is Professor of Marine Science and Executive Director of The Water School at Florida Gulf Coast 
University. He earned his doctoral degree in Marine Science at the University of South Florida where he taught as a 
member of the graduate faculty until joining FGCU in 1997. He is the author of publications on marine ecology, the 
influence of freshwater inflow to estuaries, and on novel approaches in science education. He has mentored 
undergraduate and graduate students and has taught courses in oceanography, estuarine ecology, biogeography, and 
fish biology.  
 
Tolley has worked for over two decades in Southwest Florida to build capacity and focus university research on 
coastal environments and the conservation of aquatic resources. He is a Certified Fisheries Professional with the 
American Fisheries Society and is past Director of the Florida District of the American Institute of Fisheries 
Research Biologists. He has held several leadership positions at FGCU, including Chair of the Department of Marine 
and Ecological Sciences, Director of Graduate Studies, and Director of the Coastal Watershed Institute. He currently 
serves on the boards of directors of the Florida Foundation for Responsible Angling and Friends of Rookery Bay, 
and is a past board member of the Sanibel Captiva Conservation Foundation, Bailey Matthews Shell Museum, and 
Calusa Nature Center and Planetarium. 
 
 
 
 
 
 



Greg DeAngelo, Deputy Director of the Division of Environmental Assessment and Restoration 
 
Greg DeAngelo has been with the Florida Department of Environmental Protection since 2001, and has been the 
Deputy Director of the Division of Environmental Assessment and Restoration since 2015. He manages the water 
quality assessment, evaluation, restoration, and data management programs associated with implementing the Clean 
Water Act in Florida. Mr. DeAngelo is a University of Florida graduate and registered professional engineer. He has 
20 years of experience in state and federal air quality programs prior to his work in water quality and restoration, 
and also spent some time managing the state's storm water compliance and underground injection control programs. 
For the last several years, Mr. DeAngelo's programs have been focused on implementing the Florida Springs and 
Aquifer Protection Act, updating restoration plans for South Florida watersheds, and supporting the department's 
mission of Protecting Florida Together. 
 
Dr Michael Savarese, Professor of Coastal Resilience & Climate Adaptation, The Water School, Florida Gulf Coast 
University 
 
Michael Savarese is a Professor of Coastal Resilience & Climate Adaptation within the Department of Marine and 
Earth Sciences within Florida Gulf Coast University’s Water School. He has degrees in geoscience with background 
in coastal geology. He has been a faculty member at FGCU since the University's opening in the fall of 1997. Mike’s 
teaching and research interests concern the history of environmental change in coastal settings, particularly in 
response to human development, climate change, and sea-level rise. Throughout his years at FGCU, he has served 
as a liaison between scientists and managers/decision-makers, serving in the past as the Chairperson of the Big 
Cypress and the Southwest Florida Restoration Coordination Teams. More recently, he has served as a community 
liaison to foster coastal resilience and climate-change preparedness efforts throughout Southwest Florida and 
beyond, working closely with natural, urban, and cultural resource managers and elected officials within local, state, 
and federal government. 
 
Nicole Johnson, Director of Governmental Relations, Conservancy of Southwest Florida 

 
Nicole Johnson is responsible for directing and managing the organization’s Environmental Policy Department, 
including growth management planning and natural resources policy. Nicole represents the Conservancy at the local, 
regional, state, and national levels and to elected officials on environmental policy issues to promote and create 
community awareness, understanding and action relating to the Conservancy's public policy positions. 
 
For over 24 years, Nicole has been an active advocate for local land-use policies that protect natural resources while 
ensuring these regulations are appropriately applied as new developments are proposed. She has served on numerous 
boards, including the Estuary Conservation Association, Keep Collier Beautiful, Friends of the Florida Panther 
Refuge, and the League of Women Voters of Collier County, where she also chaired their Natural Resources 
Committee. 
 
Nicole has a Bachelor of Arts degree from Carroll University in Waukesha, WI in Physical Geography and 
Psychology and a Masters of Arts degree in Environmental Studies, with a specialized focus on land use planning, 
from the University of Illinois at Springfield.  She is a 2006 graduate of Leadership Collier and a 2008 graduate of 
the Leadership Institute. 
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D. Volunteer Opportunities and Other Resources 

 
Audubon Western Everglades www.audubonwe.org 

 
Conservancy of Southwest Florida www.conservancy.org 

 
Corkscrew Swamp Sanctuary www.corkscrew.audubon.org 

Corkscrew Regional Ecosystem Watershed (CREW) Land and Water Trust www.crewtrust.org 

Friends of Barefoot Beach Preserve www.friendsofbarefootbeach.org 
 

Friends of Fakahatchee Strand Preserve State Park www.orchidswamp.org 

Friends of the Florida Panther Refuge www.floridapanther.org 
 

Friends of Delnor-Wiggins Pass State Park www.delnorwiggins.org 

Naples Botanical Garden www.naplesgarden.org 
 

Naples Garden Club www.naplesgardenclub.org 

Naples Pathways Coalition www.naplespathways.org 

Naples Chapter of the Florida Native Plant Society www.fnpsnaples.org 
 

Rookery Bay National Estuarine Research Reserve www.rookerybay.org 

Southwest Florida Land Preservation Trust www.gordonrivergreenway.org 



Public Sector Opportunities with an Environmental Focus 

 
Collier County Advisory Committees 
Collier County Coastal Advisory Committee 
Conservation Collier Land Acquisition Advisory Committee 
Collier County Planning Commission  
Parks and Recreation Advisory Board  
Floodplain Management Planning Committee 
City of Naples: www.naplesgov.com  
Planning Advisory Board 
Community Services Advisory Board  
Community Redevelopment Advisory Board  
Naples Bay Citizens Advisory Board  
Moorings Bay Citizens Advisory Board 
City of Marco Island: www.cityofmarcoisland.com  
Beach Advisory Committee 
Parks and Recreation Committee Planning Board  
Waterway Committee 

Note: Not listed are other opportunities for civic volunteer work which involve 
environmental issues, e.g., community area landscaping and beautification committees 
with home owner associations (think Florida Friendly Landscaping). 

 
 

Other Resources 
Regional and South Florida Environment Government Sites 

 

Big Cypress National Preserve www.nps.gov/bicy/index.htm 

Fakahatchee Strand 
https://www.floridastateparks.org/parks-and-trails/fakahatchee-strand-preserve-state-park 

South Florida Water Management District https://www.sfwmd.gov/ 
 

Rookery Bay National Estuarine Research Reserve www.rookerybay.org 

National Estuarine Research Reserve System www.nerrs.noaa.gov/ReservesMap.aspx 



 
Florida Environmental Non-Profit Organizations 

 

1000 Friends of Florida www.1000fof.org 

Audubon of Southwest Florida www.audubonswfl.org 
 

Bonefish & Tarpon Trust www.bonefishtarpontrust.org 
 
Captains for Clean Water www.captainsforcleanwater.org 

Conservancy of Southwest Florida www.conservancy.org 
 

Defenders of Wildlife www.defenders.org/southeast 

Florida Friendly Landscaping www.floridayards.org 
 

Florida Green Building Coalition www.floridagreenbuilding.org 

Florida Gulf Coast University – The Water School www.fgcu.edu/thewaterschool 

Florida Master Naturalist Program www.masternaturalist.ifas.ufl.edu 

Florida Native Plant Society www.fnps.org 
 

Florida Wildlife Federation www.fwfonline.org 

Sierra Club Florida  www.sierraclub.org/florida 

 

Everglades Restoration Project – Government 

 

Everglades National Park www.nps.gov/ever/index.htm 

Everglades Restoration Project www.evergladesrestoration.gov 
 

Florida Fish and Wildlife Conservation Commission www.myfwc.com 

Florida Department of Environmental Protection www.floridadep.gov 

US Fish and Wildlife Service www.fws.gov 
 

US Department of Agriculture, Natural Resources Conservation Service 
www.nrcs.usda.gov/wps/portal/nrcs/site/national/home/ 



Non-Profit 

Collier County Waterkeeper www.colliercountywaterkeeper.org 
 

The Everglades Foundation www.evergladesfoundation.org 

The Everglades Hub www.evergladeshub.com/index.htm 
 

Everglades Law Center www.elc-web.org 

Everglades Wetland Research Park (EWRP), Florida Gulf Coast University 
www.fgcu.edu/cas/centers/ewrp 
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E. Dictionary of Water Terms 
 

A 

acid--a substance that has a pH of less than 7, which is neutral. Specifically, an acid has more free hydrogen ions 
(H+) than hydroxyl ions (OH-). 

acre-foot (acre-ft)--the volume of water required to cover 1 acre of land (43,560 square feet) to a depth of 1 foot. 
Equal to 325,851 gallons or 1,233 cubic meters. 

ACUNE--Adaptation of Coastal Urban and Natural Ecosystems Model. 

adhesion--the process of water being attracted or adhering to other substances. 

alkaline--sometimes water or soils contain an amount of alkali (strongly basic) substances sufficient to raise 
the pH value above 7.0 and be harmful to the growth of crops. 

alkalinity--the capacity of water for neutralizing an acid solution. 

aquaculture--farming of plants and animals that live in water, such as fish, shellfish, and algae. 

aqueduct--a pipe, conduit, or channel designed to transport water from a remote source, usually by gravity. 

aquifer--a geologic formation(s) that is water bearing. A geological formation or structure that stores and/or 
transmits water, such as to wells and springs. Use of the term is usually restricted to those water-bearing 
formations capable of yielding water in sufficient quantity to constitute a usable supply for people's uses. 

artificial recharge--a process where water is put back into groundwater storage from surface-water supplies such 
as irrigation, or induced infiltration from streams or wells. 

B 

base flow--sustained flow of a stream in the absence of direct runoff. It includes natural and human-induced 
stream flows. Natural base flow is sustained largely by groundwater discharges. 

basin--an area of land that drains all the streams and rainfall to a common outlet such as the outflow of a reservoir, 
mouth of a bay, or any point along a stream channel. 

bedrock--the solid rock beneath the soil and superficial rock. A general term for solid rock that lies beneath soil, 
loose sediments, or other unconsolidated material. 

Blue-Green Algae--a type of bacteria (Cyanobacteria) that is common in Florida’s freshwater environments. They 
are microorganisms that function like plants in that they use light energy from the sun and nutrients acquired from 
the water to help them grow. Blooms occur when rapid growth leads to an accumulation of individual cells that in 
turn, discolor water, often produce floating mats that produce unpleasant odors, may negatively impact fish and 
other aquatic animals. Some environmental factors that contribute to blue green algae blooms are sunny days, 
warm water temperatures, still water conditions and a plentiful supply of nutrients. Many types of blue green algae 
can produce toxins and algae blooms can result in high toxin concentrations that can adversely impact the health of 
marine life as well as humans.   



BMAP (Basin Management Action Plan)--a framework for Water Quality restoration that contains local and 
state commitments to reduce pollutant loading through current and future projects and strategies. BMAP’s contain 
a comprehensive set of solutions, such as permit limits on wastewater facilities, urban and agricultural Best 
Management Practices, and conservation programs designed to achieve pollutant reductions established by a Total 
Maximum Daily Load (TMDL). These broad based plans are developed with local stakeholders and rely on local 
input and commitment for development and successful implementation. 

BMP (Best Management Practice) --structural, vegetative or managerial practices used to treat, prevent or 
reduce water pollution. 

C 

capillary action--the means by which liquid moves through the porous spaces in a solid, such as soil, plant roots, 
and the capillary blood vessels in our bodies due to the forces of adhesion, cohesion, and surface tension. Capillary 
action is essential in carrying substances and nutrients from one place to another in plants and animals. 

condensation--the process of water vapor in the air turning into liquid water. Water drops on the outside of a cold 
glass of water are condensed water. Condensation is the opposite process of evaporation. 

cubic feet per second (cfs)--a rate of the flow, in streams and rivers, for example. It is equal to a volume of water 
one foot high and one foot wide flowing a distance of one foot in one second. One "cfs" is equal to 7.48 gallons of 
water flowing each second. As an example, if your car's gas tank is 2 feet by 1 foot by 1 foot (2 cubic feet), then 
gas flowing at a rate of 1 cubic foot/second would fill the tank in two seconds. 

D 

desalination--the removal of salts from saline water to provide freshwater. This method is becoming a more 
popular way of providing freshwater to populations. 

dew--liquid water droplets that form by means of condensation on grass, spider webs, and other cool surfaces in 
the early morning or late evening. 

drainage basin--land area where precipitation runs off into streams, rivers, lakes, and reservoirs. It is a land 
feature that can be identified by tracing a line along the highest elevations between two areas on a map, often a 
ridge. Large drainage basins, like the area that drains into the Mississippi River contain thousands of smaller 
drainage basins. Also called a "watershed." 

drawdown--a lowering of the groundwater surface caused by pumping. 

drought--a period of drier-than-normal conditions that results in water-related problems. 

E 

effluent--water that flows from a sewage treatment plant after it has been treated. 

erosion--the process in which a material is worn away by a stream of liquid (water) or air, often due to the 
presence of abrasive particles in the stream. 

estuary--a place where fresh and saltwater mix, such as a bay, salt marsh, or where a river enters an ocean. 

evaporation--the process of liquid water becoming water vapor, including vaporization from water surfaces, land 
surfaces, and snow fields, but not from leaf surfaces.  



F 

flood--An overflow of water onto lands that are used or usable by man and not normally covered by water. Floods 
have two essential characteristics: The inundation of land is temporary; and the land is adjacent to and inundated 
by overflow from a river, stream, lake, or ocean. 

flood, 100-year--A 100-year flood does not refer to a flood that occurs once every 100 years, but to a flood level 
with a 1 percent chance of being equaled or exceeded in any given year. 

flood plain--a strip of relatively flat and normally dry land alongside a stream, river, or lake that is covered by 
water during a flood. 

flood stage--The elevation at which overflow of the natural banks of a stream or body of water begins in the reach 
or area in which the elevation is measured. 

floodway--The channel of a river or stream and the parts of the floodplain adjoining the channel that are 
reasonably required to efficiently carry and discharge the flood water or flood flow of a river or stream. 

fresh water--water that contains less than 1,000 milligrams per liter (mg/L) of dissolved solids; generally, more 
than 500 mg/L of dissolved solids is undesirable for drinking and many industrial uses. 

G 

giardiasis--a disease that results from an infection by the protozoan parasite Giardia Intestinalis, caused by 
drinking water that is either not filtered or not chlorinated. The disorder is more prevalent in children than in adults 
and is characterized by abdominal discomfort, nausea, and alternating constipation and diarrhea. 

greywater--wastewater from clothes washing machines, showers, bathtubs, hand washing, lavatories and sinks. 

groundwater--(1) water that flows or seeps downward and saturates soil or rock, supplying springs and wells. The 
upper surface of the saturate zone is called the water table. (2) Water stored underground in rock crevices and in 
the pores of geologic materials that make up the Earth's crust. 

groundwater recharge--inflow of water to a groundwater reservoir from the surface. Infiltration of 
precipitation and its movement to the water table is one form of natural recharge. Also, the volume water added by 
this process. 

H 

hardness--a water-quality indication of the concentration of alkaline salts in water, mainly calcium and 
magnesium. If the water you use is "hard" then more soap, detergent or shampoo is necessary to raise a lather. 

headwater(s)--(1) the source and upper reaches of a stream; also the upper reaches of a reservoir. (2) the water 
upstream from a structure or point on a stream. (3) the small streams that come together to form a river. Also may 
be thought of as any and all parts of a river basin except the mainstream river and main tributaries. 

hydroelectric power water use--the use of water in the generation of electricity at plants where the turbine 
generators are driven by falling water. 

hydrologic cycle--the cyclic transfer of water vapor from the Earth's surface via evapotranspiration into the 
atmosphere, from the atmosphere via precipitation back to earth, and through runoff into streams, rivers, and lakes, 
and ultimately into the oceans. 



I 

impermeable layer--a layer of solid material, such as rock or clay, which does not allow water to pass through. 

infiltration--flow of water from the land surface into the subsurface. 

injection well--refers to a well constructed for the purpose of injecting treated wastewater directly into the ground. 
Wastewater is generally forced (pumped) into the well for dispersal or storage into a designated aquifer. Injection 
wells are generally drilled into aquifers that don't deliver drinking water, unused aquifers, or below 
freshwater levels. 

irrigation--the controlled application of water for agricultural purposes through manmade systems to supply water 
requirements not satisfied by rainfall.  

K 

kilogram--one thousand grams. 

kilowatthour (KWH)--a power demand of 1,000 watts for one hour. Power company utility rates are typically 
expressed in cents per kilowatt-hour. 

L 

lake--where surface water (and maybe some groundwater seepage) have accumulated in a low spot, relative to the 
surrounding countryside. 

leaching--the process by which soluble materials in the soil, such as salts, nutrients, pesticide chemicals or 
contaminants, are washed into a lower layer of soil or are dissolved and carried away by water. 

LOSOM (Lake Okeechobee System Operating Manual)--operating guidelines which the Corps of Engineers 
will use to control the water flow into the lake and out to the east coast, west coast or south to the Everglades. It is 
currently being created to reflect the infrastructure being added to the flow system. 

M 

marsh--a primarily grassy area where water covers the ground most of the time. A marsh may be prone to 
flooding during wet seasons.  

maximum contaminant level (MCL)--the designation given by the U.S. Environmental Protection Agency 
(EPA) to water-quality standards promulgated under the Safe Drinking Water Act. The MCL is the greatest 
amount of a contaminant that can be present in drinking water without causing a risk to human health. 

milligram (mg)--One-thousandth of a gram. 

milligrams per liter (mg/l)--a unit of the concentration of a constituent in water or wastewater. It represents 0.001 
gram of a constituent in 1 liter of water. It is approximately equal to one part per million (PPM). 

million gallons per day (Mgal/d)--a rate of flow of water equal to 133,680.56 cubic feet per day, or 1.5472 cubic 
feet per second, or 3.0689 acre-feet per day. A flow of one million gallons per day for one year equals 1,120 acre-
feet (365 million gallons). 

  



N 

nephelometric turbidity unit (NTU)--unit of measure for the turbidity of water. Essentially, a measure of the 
cloudiness of water as measured by a nephelometer. Turbidity is based on the amount of light that is reflected off 
particles in the water. 

non-point source (NPS) pollution--pollution discharged over a wide land area, not from one specific location. 
These are forms of diffuse pollution caused by sediment, nutrients, organic and toxic substances originating from 
land-use activities, which are carried to lakes and streams by surface runoff. Non-point source pollution is 
contamination that occurs when rainwater, snowmelt, or irrigation washes off plowed fields, city streets, or 
suburban backyards. As this runoff moves across the land surface, it picks up soil particles and pollutants, such as 
nutrients and pesticides. 

O 

ocean--Earth's largest bodies of water are called oceans. They divide Earth's continents and contain saline water. 

organic matter--plant and animal residues, or substances made by living organisms. All are based upon carbon 
compounds. 

osmosis--the movement of water molecules through a thin membrane. The osmosis process occurs in our bodies 
and is also one method of desalinating saline water. 

outfall--the place where a sewer, drain, or stream discharges; the outlet or structure through which reclaimed 
water or treated effluent is finally discharged to a receiving water body. 

oxygen demand--the need for molecular oxygen to meet the needs of biological and chemical processes in water. 
Even though very little oxygen will dissolve in water, it is extremely important in biological and chemical 
processes. 

P 

pH--a measure of the relative acidity or alkalinity of water. Water with a pH of 7 is neutral; lower pH levels 
indicate increasing acidity, while pH levels higher than 7 indicate increasingly basic solutions. 

parts per billion--the number of "parts" by weight of a substance per billion parts of water. Used to measure 
extremely small concentrations. 

parts per million--the number of "parts" by weight of a substance per million parts of water. This unit is 
commonly used to represent pollutant concentrations. 

pathogen--a disease-producing agent; usually applied to a living organism. Generally, any viruses, bacteria, or 
fungi that cause disease. 

peak flow--the maximum instantaneous discharge of a stream or river at a given location. It usually occurs at or 
near the time of maximum stage. 

per capita use--the average amount of water used per person during a standard time period, generally per day. 

percolation--(1) The movement of water through the openings in rock or soil. (2) the entrance of a portion of 
the streamflow into the channel materials to contribute to groundwater replenishment. 



permeability--the ability of a material to allow the passage of a liquid, such as water through rocks. Permeable 
materials, such as gravel and sand, allow water to move quickly through them, whereas impermeable material, 
such as clay, don't allow water to flow freely. 

point-source pollution--water pollution coming from a single point, such as a sewage-outflow pipe. 

polychlorinated biphenyls (PCBs)--a group of synthetic, toxic industrial chemical compounds once used in 
making paint and electrical transformers, which are chemically inert and not biodegradable. PCBs were frequently 
found in industrial wastes, and subsequently found their way into surface and groundwaters. As a result of their 
persistence, they tend to accumulate in the environment. In terms of streams and rivers, PCBs are drawn 
to sediment, to which they attach and can remain virtually indefinitely. Although virtually banned in 1979 with the 
passage of the Toxic Substances Control Act, they continue to appear in the flesh of fish and other animals. 

porosity--a measure of the water-bearing capacity of subsurface rock. With respect to water movement, it is not 
just the total magnitude of porosity that is important, but the size of the voids and the extent to which they are 
interconnected, as the pores in a formation may be open, or interconnected, or closed and isolated. For example, 
clay may have a very high porosity with respect to potential water content, but it constitutes a poor medium as an 
aquifer because the pores are usually so small. 

potable water--water of a quality suitable for drinking. 

precipitation--rain, snow, hail, sleet, dew, and frost. 

primary wastewater treatment--the first stage of the wastewater-treatment process where mechanical methods, 
such as filters and scrapers, are used to remove pollutants. Solid material in sewage also settles out in this process. 

public supply--water withdrawn by public governments and agencies, such as a county water department, and by 
private companies that is then delivered to users. Public suppliers provide water for domestic, commercial, 
thermoelectric power, industrial, and public water users. Most people's household water is delivered by a public 
water supplier. The systems have at least 15 service connections (such as households, businesses, or schools) or 
regularly serve at least 25 individuals daily for at least 60 days out of the year. 

R 

recharge--water added to an aquifer. For instance, rainfall that seeps into the ground. 

reclaimed wastewater--wastewater-treatment plant effluent that has been diverted for beneficial uses such as 
irrigation, industry, or thermoelectric cooling instead of being released to a natural waterway or aquifer. 

recycled water--water that is used more than one time before it passes back into the natural hydrologic system. 

Red Tide--a higher than normal concentration of a naturally occurring, microscopic saltwater algae called Karenia 
brevis, often abbreviated as K. brevis. It produces brevetoxins (powerful and potent neurotoxins) that can kill 
marine animals and be harmful to humans. 

reservoir--a pond, lake, or basin, either natural or artificial, for the storage, regulation, and control of water. 

  



reverse osmosis--(1) (Desalination) The process of removing salts from water using a membrane. With reverse 
osmosis, the product water passes through a fine membrane that the salts are unable to pass through, while the salt 
waste (brine) is removed and disposed. This process differs from electrodialysis, where the salts are extracted from 
the feedwater by using a membrane with an electrical current to separate the ions. The positive ions go through 
one membrane, while the negative ions flow through a different membrane, leaving the end product of freshwater. 
(2) (Water Quality) An advanced method of water or wastewater treatment that relies on a semi-permeable 
membrane to separate waters from pollutants. An external force is used to reverse the normal osmotic process 
resulting in the solvent moving from a solution of higher concentration to one of lower concentration. 

riparian water rights--the rights of an owner whose land abuts water. They differ from state to state and often 
depend on whether the water is a river, lake, or ocean. The doctrine of riparian rights is an old one, having its 
origins in English common law. Specifically, persons who own land adjacent to a stream have the right to make 
reasonable use of the stream. Riparian users of a stream share the streamflow among themselves, and the concept 
of priority of use (Prior Appropriation Doctrine) is not applicable. Riparian rights cannot be sold or transferred for 
use on non riparian land. 

river--A natural stream of water of considerable volume, larger than a brook or creek. 

runoff--(1) That part of the precipitation, snow melt, or irrigation water that appears in uncontrolled 
surface streams, rivers, drains or sewers. Runoff may be classified according to speed of appearance after rainfall 
or melting snow as direct runoff or base runoff, and according to source as surface runoff, storm interflow, 
or groundwater runoff. (2) The total discharge described in (1), above, during a specified period of time. (3) Also 
defined as the depth to which a drainage area would be covered if all of the runoff for a given period of time were 
uniformly distributed over it. 

S 

saline water--water that contains significant amounts of dissolved solids. Here are our parameters for saline water: 
Fresh water - Less than 1,000 parts per million (ppm) 
Slightly saline water - From 1,000 ppm to 3,000 ppm 
Moderately saline water - From 3,000 ppm to 10,000 ppm 
Highly saline water - From 10,000 ppm to 35,000 ppm 

 
sea--a body of water that is smaller than an ocean and usually located where the land and ocean meet. 

secondary wastewater treatment--treatment (following primary wastewater treatment) involving the biological 
process of reducing suspended, colloidal, and dissolved organic matter in effluent from primary treatment systems 
and which generally removes 80 to 95 percent of the Biochemical Oxygen Demand (BOD) and suspended matter. 
Secondary wastewater treatment may be accomplished by biological or chemical-physical methods. Activated 
sludge and trickling filters are two of the most common means of secondary treatment. It is accomplished by 
bringing together waste, bacteria, and oxygen in trickling filters or in the activated sludge process. This treatment 
removes floating and settleable solids and about 90 percent of the oxygen-demanding substances and suspended 
solids. Disinfection is the final stage of secondary treatment. 

sediment--usually applied to material in suspension in water or recently deposited from suspension. In the plural 
the word is applied to all kinds of deposits from the waters of streams, lakes, or seas. 

sedimentation tanks--wastewater tanks in which floating wastes are skimmed off and settled solids are removed 
for disposal. 

seepage--(1) The slow movement of water through small cracks, pores, Interstices, etc., of a material into or out of 
a body of surface or subsurface water. (2) The loss of water by infiltration into the soil from a canal, ditches, 
laterals, watercourse, reservoir, storage facilities, or other body of water, or from a field. 



septic tank--a tank used to detain domestic wastes to allow the settling of solids prior to distribution to a leach 
field for soil absorption. Septic tanks are used when a sewer line is not available to carry them to a treatment plant. 
A settling tank in which settled sludge is in immediate contact with sewage flowing through the tank, and wherein 
solids are decomposed by anaerobic bacterial action. 

settling pond (water quality)--an open lagoon into which wastewater contaminated with solid pollutants is placed 
and allowed to stand. The solid pollutants suspended in the water sink to the bottom of the lagoon and the liquid is 
allowed to overflow out of the enclosure. 

sewage treatment plant--a facility designed to receive the wastewater from domestic sources and to remove 
materials that damage water quality and threaten public health and safety when discharged into receiving streams 
or bodies of water. The substances removed are classified into four basic areas:  

[1] greases and fats; 
[2] solids from human waste and other sources; 
[3] dissolved pollutants from human waste and decomposition products; 
[4] dangerous microorganisms. 

Most facilities employ a combination of mechanical removal steps and bacterial decomposition to achieve the 
desired results. Chlorine is often added to discharges from the plants to reduce the danger of spreading disease by 
the release of pathogenic bacteria. 
sewer--a system of underground pipes that collect and deliver wastewater to treatment facilities or streams. 

SFWMD (South Florida Water Management District)--Water Management District of the Florida Department 
of Environment responsible for water quantity and quality management in southern Florida. 

sinkhole--a depression in the Earth's surface caused by dissolving of underlying limestone, salt, or gypsum. 
Drainage is provided through underground channels that may be enlarged by the collapse of a cavern roof. 

sloug--wetland, usually a swamp or shallow lake, often a backwater to a larger body of water. Water tends to be 
stagnant or may flow slowly on a seasonal basis. 

SLR--Sea Level Rise 

solute--a substance that is dissolved in another substance, thus forming a solution. 

solution--a mixture of a solvent and a solute. In some solutions, such as sugar water, the substances mix so 
thoroughly that the solute cannot be seen. But in other solutions, such as water mixed with dye, the solution is 
visibly changed. 

solvent--a substance that dissolves other substances, thus forming a solution. Water dissolves more substances 
than any other, and is known as the "universal solvent". 

spray irrigation--a common irrigation method where water is shot from high-pressure sprayers onto crops. 
Because water is shot high into the air onto crops, some water is lost to evaporation. 

spring--a water body formed when the side of a hill, a valley bottom or other excavation intersects a flowing body 
of groundwater at or below the local water table, below which the subsurface material is saturated with water. 

stage--the water level above some arbitrary point in the river and is commonly measured in feet. 

storm sewer--a sewer that carries only surface runoff, street wash, and snow melt from the land. In a separate 
sewer system, storm sewers are completely separate from those that carry domestic and commercial wastewater 
(sanitary sewers). 



stream--a general term for a body of flowing water; natural water course containing water at least part of the year. 
In hydrology, it is generally applied to the water flowing in a natural channel as distinct from a canal. 

streamflow--the water discharge that occurs in a natural channel. A more general term than runoff, streamflow 
may be applied to discharge whether or not it is affected by diversion or regulation. 

subsidence--a dropping of the land surface as a result of groundwater being pumped. Cracks and fissures can 
appear in the land. Subsidence is virtually an irreversible process. 

surface water--water that is on the Earth's surface, such as in a stream, river, lake, or reservoir. 

suspended sediment--very fine soil particles that remain in suspension in water for a considerable period of time 
without contact with the bottom. Such material remains in suspension due to the upward components of turbulence 
and currents and/or by suspension. 

suspended solids--solids that are not in true solution and that can be removed by filtration. Such suspended solids 
usually contribute directly to turbidity. Defined in waste management, these are small particles of solid pollutants 
that resist separation by conventional methods. 

swale--a swale is shallow depression made to collect and slowly release water into the landscape. 

T 

TMDL (Total Maximum Daily Load)--regulatory term in the US Clean Water Act describing a plan for restoring 
impaired waters that identifies the maximum amount of a pollutant that a body of water can receive while still 
meeting water quality standards. 

tertiary wastewater treatment--selected biological, physical, and chemical separation processes to remove 
organic and inorganic substances that resist conventional treatment practices; the additional treatment of 
effluent beyond that of primary and secondary treatment methods to obtain a very high quality of effluent. The 
complete wastewater treatment process typically involves a three-phase process: (1) First, in the primary 
wastewater treatment process, which incorporates physical aspects, untreated water is passed through a series of 
screens to remove solid wastes; (2) Second, in the secondary wastewater treatment process, typically involving 
biological and chemical processes, screened wastewater is then passed a series of holding and aeration tanks and 
ponds; and (3) Third, the tertiary wastewater treatment process consists of flocculation basins, clarifiers, filters, 
and chlorine basins or ozone or ultraviolet radiation processes. 

thermal pollution--a reduction in water quality caused by increasing its temperature, often due to disposal of 
waste heat from industrial or power generation processes. Thermally polluted water can harm the environment 
because plants and animals can have a hard time adapting to it. 

transpiration--process by which water that is absorbed by plants, usually through the roots, is evaporated into 
the atmosphere from the plant surface, such as leaf pores. See evapotranspiration. 

tributary--a smaller river or stream that flows into a larger river or stream. Usually, a number of smaller 
tributaries merge to form a river. 

turbidity--the amount of solid particles that are suspended in water and that cause light rays shining through the 
water to scatter. Thus, turbidity makes the water cloudy or even opaque in extreme cases. Turbidity is measured in 
nephelometric turbidity units (NTU). 

U 



V 

vapor--created when a substance (such as water) is in a gas state. Particles of the substance will be suspended or 
diffused in the air. See evaporation 

volume--the amount of space that a substance (such as water) occupies. 

W 

wastewater--water that has been used in homes, industries, and businesses that is not for reuse unless it is treated. 

water cycle--the circuit of water movement from the oceans to the atmosphere and to the Earth and return to the 
atmosphere through various stages or processes such as precipitation, interception, runoff, infiltration, percolation, 
storage, evaporation, and transportation.  Annual hydrologic cycle normally occurs. The water year used by the 
U.S. Geological Survey runs from October 1 through September 30, and is designated by the year in which it ends. 

water quality--a term used to describe the chemical, physical, and biological characteristics of water, usually in 
respect to its suitability for a particular purpose. 

water table--the top of the water surface in the saturated part of an aquifer. 

watershed--the land area that drains water to a particular stream, river, or lake. It is a land feature that can be 
identified by tracing a line along the highest elevations between two areas on a map, often a ridge. Large 
watersheds, like the Mississippi River basin contain thousands of smaller watersheds. 

well (water)--an artificial excavation put down by any method for the purposes of withdrawing water from the 
underground aquifers. A bored, drilled, or driven shaft, or a dug hole whose depth is greater than the largest 
surface dimension and whose purpose is to reach under groundwater supplies or oil, or to store or bury fluids 
below ground. 

X 

xeriscaping--a method of landscaping that uses plants that are well adapted to the local area and are drought-
resistant. Xeriscaping is becoming more popular as a way of saving water at home. 

(Back to table of contents)



F. Location and Venue Directions 
 

Grey Oaks Country Club 
2400 Grey Oaks Dr North 

 
(239) 262-5550 

Click on map to make live 
 

 

Grey Oaks Country Club is located on Airport-Pulling Road N south of Pine Ridge Rd and north 
of Golden Gate Parkway.   
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