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STATE OF FLORIDA 
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ENVIRONMENTAL REGULATION COMMISSION 

 

IN RE:        OGC Case No. _________  

Petition to Initiate Rulemaking  

to Establish Water Quality Standards  

for Cyanotoxins in Florida Surface Waters. 

_____________________________________________/ 

PETITION FOR RULEMAKING TO ESTABLISH WATER QUALITY STANDARDS 

FOR CYANOTOXINS IN FLORIDA SURFACE WATERS 

 

Petitioners, Center for Biological Diversity, Sanibel-Captiva Conservation Foundation, and 

Calusa Waterkeeper, by and through their undersigned counsel, and pursuant to Section 

120.54(7), Florida Statutes, hereby request that the Florida Department of Environmental 

Protection (the Department), through the Environmental Regulation Commission (ERC), 

exercise its rulemaking authority pursuant to Sections 403.061, 403.804, and 403.805, Florida 

Statutes and amend Chapter 62-302, Florida Administrative Code to establish water quality 

criteria for cyanotoxins in Florida’s Class I, II, and III surface waters.  

  



3 
 

TABLE OF CONTENTS 

I. INTRODUCTION…………………………………………………………………… 5 

 

II. IDENTIFICATION OF THE PETITIONED AGENCY AND PETITIONERS…… 10 

 

III. PETITIONERS HAVE A SUBSTANTIAL INTEREST IN THE PROTECTION 

AND RESTORATION OF FLORIDA’S WATERS……………………………….. 11 

 

IV. CYANOTOXINS ARE HARMING FLORIDA’S FAMILIES, WILDLIFE, AND 

ECONOMY………………………………………………………………………… 25 

 

A. Cyanotoxins Have Significant Human Health Effects…………………………. 35 

 

B. Cyanotoxins Kill and Injure Fish and Wildlife………………………………… 44 

 

C. Cyanotoxins Kill and Injure Livestock and Pets……………………………….. 52 

 

D. Cyanotoxins Cripple Local Economies………………………………………… 54 

 

E. Cyanotoxins May Intensify and Prolong Red Tides…………………………… 58 

 

F. Excessive Nutrients and Climate Changes are Contributing to Harmful Algae 

Blooms…………………………………………………………………………. 65 

 

V. THE DEPARTMENT HAS THE AUTHORITY TO PROMULGATE WATER 

QUALITY STANDARDS FOR CYANOTOXINS……………………………….. 75 

 

A. The Clean Water Act Provides a Comprehensive Framework for Florida to 

Establish Protective Water Quality Standards and Restore Impaired Waters…. 75 

 

B. Chapter 403, Florida Statutes Directs the Department, Through the Environmental 

Regulation Commission, to Establish Water Quality Standards………………. 82  

 

VI. THE DEPARTMENT MUST EXERCISE ITS AUTHORITY TO PROMULGATE 

WATER QUALITY STANDARDS FOR CYANOTOXINS……………………..  86 

 

A. Existing Measures are Inadequate……………………………………………..  86 

 

1. Increased Water Storage Alone Will Not Prevent Harmful Algae Blooms…86  

 

2. Current Approaches to Control Nutrient Pollution and Address Harmful Algae 

Blooms are Outdated, Ineffective, and Unresponsive……………………… 88 

 

3. Current Public Notification Protocols are Inadequate……………………… 97 



4 
 

 

4. The Toxic Algae Task Force Has Been Chronically Unfunded……………101 

 

B. EPA Has Established Guidelines and Recommendations for Cyanotoxins…… 103 

 

1. EPA Health Advisory Values for Cyanotoxins in Drinking Water……….. 103 

 

2. EPA Recommended Values for Microcystins and Cylindrospermopsin in 

Recreational Waters………………………………………………………   109  

 

C. The Establishment of Cyanotoxin Criteria Will Enable the State to Take 

a Swifter, More Holistic Approach to Reducing and Ultimately Preventing 

Harmful Algae Blooms………………………………………………………    111 

 

VII. REQUESTED RELIEF AND PROPOSED RULE…………………………….      113 

 

VIII. CONCLUSION……………………………………………………………………  116 

 

  



5 
 

I. INTRODUCTION 

Water and natural resources are the foundation of Florida’s communities, economy and 

way of life…[The] protection of water resources is one of the most critical issues facing 

our state and requires immediate action… Recent algae blooms have resulted in an 

increasing threat to our environment and fragile ecosystems, including our rivers, beaches 

and wildlife, as well as causing the issuance of health advisories, closures of recreational 

areas and economic losses in adjacent communities…As the Governor of the State of 

Florida, a primary mission of my tenure is to follow in the words of President Theodore 

Roosevelt by having Florida treat its ‘natural resources as assets which it must turn over 

to the next generation increased, and not impaired, in value.’1 

 

  -Governor Ron DeSantis (2019) 

 

1. Florida is experiencing a water quality crisis unparalleled by any other in its history. 

Harmful algae blooms (HABs) containing toxins such as microcystins and cylindrospermopsin 

are making people sick, killing and injuring wildlife, and damaging local economies throughout 

the state. Domestic, industrial, and agricultural wastes, coupled with rising temperatures and 

changes in precipitation due to climate change, are contributing to the increased intensity, 

frequency and magnitude of HABs and the production of cyanotoxins.2 Water management 

decisions and operations further exacerbate HABs by interrupting natural flows and discharging 

algae laden water into sensitive brackish estuaries and coastal marine waters. Unfortunately, the 

negative impacts of HABs to water quality, fisheries, recreation, economies, human health, and 

pets are only expected to increase.3 

                                                           
1 State of Florida, Office of the Governor, Executive Order Number 19-12. “Achieving More 

Now for Florida’s Environment” (Jan. 10, 2019), available at https://www.flgov.com/wp-

content/uploads/orders/2019/EO_19-12.pdf (last visited May 13, 2019).  
2 Rastogi, R.P., D. Madamwar, and A. Incharoensakdi. 2015. Bloom dynamics of cyanobacteria 

and their toxins: environmental health impacts and mitigation strategies. Front. Microbiol. 17 

https://doi.org/10.3389/fmicb.2015.01254 (last visited May 13, 2019).  
3 Preece, E.P., F.J. Hardy, B.C. Moore, and M. Bryan. 2017. A Review of microcystin detections 

in estuarine and marine waters: environmental implications and human health risk, Harmful 

Algae 61: 31-45. 

https://www.flgov.com/wp-content/uploads/orders/2019/EO_19-12.pdf
https://www.flgov.com/wp-content/uploads/orders/2019/EO_19-12.pdf
https://doi.org/10.3389/fmicb.2015.01254
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2. Some of the largest and most destructive HABs in Florida have occurred in Lake 

Okeechobee, where they have been documented since the early 1980s,4 but have increased in 

their frequency, intensity, and duration over the last decade. The lake’s shallow depth, along with 

nutrient runoff and warm water temperatures provide ideal conditions for HABs.5 Water 

management decisions also contribute to the proliferation of HABs in Lake Okeechobee, the 

coastal estuaries, and the Greater Everglades ecosystem. The United States Army Corps of 

Engineers (Corps) routinely flushes large volumes of nutrient and cyanotoxin-laden water from 

Lake Okeechobee to the Caloosahatchee and St. Lucie rivers and estuaries, killing countless fish 

and wildlife, harming human health, and causing numerous small, local businesses to suffer 

substantial economic losses.  

3. In 2005, following several strong tropical storms, toxic Microcystis aeruginosa blooms 

formed in Lake Okeechobee and were discharged downstream into the St. Lucie estuary.6 In June 

2008, a toxic blue-green algae bloom occurred east of the Franklin Lock on the Caloosahatchee 

River and forced the temporary shut-down of the Olga Water Treatment Plant, which obtains its 

source water from the Caloosahatchee and provides drinking water for 30,000 people.7 In 2013, 

after additional tropical storms, the Corps once again discharged M. aeruginosa blooms in Lake 

Okeechobee into the St. Lucie estuary.8 In 2016, a 239-square mile HAB occurred in Lake 

                                                           
4 Rosen, B. H., T.W. Davis, C.J. Gobler, B.J. Kramer, and K.A. Loftin. 2016. Cyanobacteria of 

the 2016 Lake Okeechobee and Okeechobee Waterway Harmful Algal Bloom. 
5 Havens, K. 2013. Deep Problems in Shallow Lakes: Why Controlling Phosphorus Inputs May 

Not Restore Water Quality. IFAS Extension. University of Florida; Havens, K, et al. 2016. 

Natural Climate Variability Can Influence Cyanobacteria Blooms in Florida Lakes and 

Reservoirs. IFAS Extension. University of Florida. 
6 Preece, et al. (2017). 
7 Environmental Protection Agency, Water Quality Standards for the State of Florida’s Lakes 

and Flowing Waters, Final Rule, 75 Federal Register 75762, 75769 (Dec. 6, 2010). 
8 Preece, et al. (2017). 



7 
 

Okeechobee, during an almost-year long period of releases to the St. Lucie and the 

Caloosahatchee.9 Beaches were closed and then Gov. Scott declared a state of emergency in 

Martin, St. Lucie, Palm Beach and Lee Counties.10 In 2017, heavy rain from Hurricane Irma and 

above-average rainfall in May 2018 set the stage for possibly the largest ever summer algal 

bloom in Lake Okeechobee; the Corps  discharged  toxic algae filled water into the St. Lucie and 

Caloosahatchee estuaries.11 Finding the “release of water from Lake Okeechobee and increase in 

algae blooms, including overwhelming amounts of cyanobacteria (blue-green algae) which can 

produce hazardous toxins, has unreasonably interfered with the health, safety, and welfare of the 

State of Florida and its residents,” Governor Scott again issued a state of emergency, this time in 

Glades, Hendry, Lee, Martin, Okeechobee, Palm Beach, and St. Lucie Counties.12 Blue green 

algae is present once again in Lake Okeechobee13 as coastal communities are preparing for 

another summer of algae blooms.14 

                                                           
9 U.S. Environmental Protection Agency. 2016. Human Health Recreational Ambient Water 

Quality Criteria or Swimming Advisories for Microcystins and Cylindrospermopsin, Draft, pp. 

20, 28 (EPA 2016). 
10 EPA (2016) at 29. 
11 Krimsky, L., Havens, K., and Phlips, E. 2018. A response to frequently asked questions about 

the 2018 Lake Okeechobee, Caloosahatchee and St. Lucie rivers and estuaries algal blooms, 

University of Florida, IFAS, Blogs, at  http://blogs.ifas.ufl.edu/extension/2018/07/10/algal-

blooms-faq/ (last visited May 13, 2019). 
12 State of Florida, Office of the Governor, Executive Order Number 18-191 (Emergency 

Management-Lake Okeechobee Discharge/Algae Blooms), (July 9, 2018), available at 

https://www.flgov.com/wp-content/uploads/2018/07/EO-18-191.pdf (last visited May 13, 2019). 
13 Treadway, T. 2019. Are Lake Okeechobee algae blooms headed to the St. Lucie River? 

Experts’ summer forecast, TC Palm, May 14, 2019, at 

https://www.tcpalm.com/story/news/local/indian-river-lagoon/health/2019/05/14/lake-

okeechobee-algae-blooms/1190673001/ (last visited May 15, 2019). 
14 See Lipman, A. 2019. Algae on minds of Martin County leaders, residents as wet season 

approaches, WPTV, May 14, 2019, at https://www.wptv.com/news/protecting-paradise/algae-on-

minds-of-martin-county-leaders-residents-as-wet-season-approaches (last visited May 15, 2019). 

http://blogs.ifas.ufl.edu/extension/2018/07/10/algal-blooms-faq/
http://blogs.ifas.ufl.edu/extension/2018/07/10/algal-blooms-faq/
https://www.flgov.com/wp-content/uploads/2018/07/EO-18-191.pdf
https://www.tcpalm.com/story/news/local/indian-river-lagoon/health/2019/05/14/lake-okeechobee-algae-blooms/1190673001/
https://www.tcpalm.com/story/news/local/indian-river-lagoon/health/2019/05/14/lake-okeechobee-algae-blooms/1190673001/
https://www.wptv.com/news/protecting-paradise/algae-on-minds-of-martin-county-leaders-residents-as-wet-season-approaches
https://www.wptv.com/news/protecting-paradise/algae-on-minds-of-martin-county-leaders-residents-as-wet-season-approaches
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4. Exposure to cyanotoxins may have long-term, adverse health consequences. A 2015 

study correlated HABs to higher than average incidents of non-alcoholic liver damage in 

Okeechobee, St. Lucie, and Indian River Counties.15 There is growing concern that people 

exposed to waterborne β-methylamino-L-alanine (BMAA), derived from cyanotoxins, may have 

an increased risk of developing neurodegenerative diseases as BMAA has been linked to ALS 

(Amyotropihc Lateral Sclerosis) and Parkinsonism Dementia Complex (ALS/PDC).16  

5. The damaging discharges from Lake Okeechobee in 2005, 2008, 2013, 2016, and 2018 

had a significant impact on the ecology of the northern estuaries and inflicted significant 

economic losses in commercial fishing, recreation tourism, and the real estate sectors.17 HABs 

have also killed family pets,18 forced local businesses to close,19 and diminished waterfront 

                                                           
15 Zhang, F, J. Lee, S. Liang, and C.K. Shum. 2015. Cyanobacteria blooms and non-alcoholic 

liver disease: evidence from a county level ecological study in the United States, Environmental 

Health, 14:41. 
16 Banack, S.A. et al. 2010. The Cyanobacteria Derived Toxin Beta-N-Methylamino-L-Alanine 

and Amyotrophic Lateral Sclerosis, Toxins 2010, 2, 2837-2850; Bienfang, P.K. et al. 2011. 

Prominent Human Health Impacts from Several Marine Microbes: History, Ecology, and Public 

Health Implications. International Journal of Microbiology. Vol. 2011. Article ID 152815; 

Metcalf, J. and G. Codd. 2009. Cyanobacteria, neurotoxins and water resources: Are there 

implications for human neurodegenerative disease? Amyotrophic Lateral Sclerosis, 2009; 

(Supplement 2): 74-78. 
17 South Florida Water Management District. 2018. Central Everglades Planning Project Post 

Authorization Change Report: Feasibility Study and Draft Environmental Impact Statement. 

(SFWMD 2018b).  
18 Treadway, T. 2018. Toxic algae killed east coast dog after contact with St. Lucie River, owner 

says necropsy reveals, TC Palm (Sept. 17, 2018) at 

https://www.naplesnews.com/story/news/environment/2018/09/17/report-shows-dog-killed-

toxic-blue-green-algae-st-lucie-river/1339559002/ (last visited May 13, 2019).  
19 See Hagan, Alex. 2018. Stuart business owner: ‘Algae killed us,’ Jul. 3, 2018, WPTV, at 

https://www.wptv.com/news/region-martin-county/stuart-business-owner-algae-killed-us- (last 

visited May 13, 2019). 

https://www.naplesnews.com/story/news/environment/2018/09/17/report-shows-dog-killed-toxic-blue-green-algae-st-lucie-river/1339559002/
https://www.naplesnews.com/story/news/environment/2018/09/17/report-shows-dog-killed-toxic-blue-green-algae-st-lucie-river/1339559002/
https://www.wptv.com/news/region-martin-county/stuart-business-owner-algae-killed-us-
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property values.20 Scientists have expressed increasing concern about the long-term health 

effects of families being exposed to cyanotoxins in Florida’s waters.21 

6. Concerned about the harm caused by cyanotoxins, the U.S. Environmental Protection 

Agency (EPA) released health advisory values for algal toxins in drinking water,22 and 

recommended values for microcystins and cylindrospermopsin for recreational waters.23 These 

values are intended to guide states in adopting their own water quality standards.24  

7. Despite the continuing harm HABs are inflicting on these fragile ecosystems, local 

communities, and the state’s economy, Florida has no water quality criteria for cyanotoxins in 

surface waters, no drinking water standards for cyanotoxins, and no quantitative guidelines for 

cyanotoxins in waters used for recreation. Further, controls for the nonpoint source nutrient 

pollution that fuel these HABs, such as voluntary “best management practices,” have proven 

grossly inadequate, as demonstrated by the more than three-fold average annual exceedance of 

Lake Okeechobee’s total maximum daily load (TMDL) for phosphorus.25 Further, no amount of 

water storage will address the surfeit of nutrient pollution coming into the system. 

                                                           
20 See Ruane, Laura. 2018. Florida’s algae crisis and lingering red tide hurt waterfront home 

sales, Jul. 13, 2018. Fort-Myers News Press, at https://www.news-

press.com/story/news/2018/07/13/floridas-algae-crisis-and-lingering-red-tide-hurt-home-

sales/769673002/ (last visited May 13, 2019). 
21 See, e.g., Metcalf, J., S.A. Banack, J.T. Powell, F.J.M. Tymm, S.J. Murch, L.E. Brand, L.E., 

and P.A. Cox. 2018. Public health responses to toxic cyanobacterial blooms: perspectives from 

the 2016 Florida event, Water Policy 20 (5): 919-932. 
22 EPA, EPA Issues Health Advisories to Protect Americans from Algal Toxins in Drinking 

Water (May 6, 2015), at https://archive.epa.gov/epa/newsreleases/epa-issues-health-advisories-

protect-americans-algal-toxins-drinking-water.html (last visited May 13, 2019). 
23 EPA (2016) at 1; U.S. Environmental Protection Agency. 2019. Recommended Human Health 

Recreational Ambient Water Quality Criteria or Swimming Advisories for Microcystins and 

Cylindrospermopsin. (EPA 2019). 
24 EPA (2016) at 1. 
25 See South Florida Water Management District. 2019. South Florida Environmental Report, 

Appendix 8B-1; Graham, W.D., et al. 2015. Options to Reduce High Volume Freshwater Flows 

to the St. Lucie and Caloosahatchee Estuaries and Move More Water from Lake Okeechobee to 

https://www.news-press.com/story/news/2018/07/13/floridas-algae-crisis-and-lingering-red-tide-hurt-home-sales/769673002/
https://www.news-press.com/story/news/2018/07/13/floridas-algae-crisis-and-lingering-red-tide-hurt-home-sales/769673002/
https://www.news-press.com/story/news/2018/07/13/floridas-algae-crisis-and-lingering-red-tide-hurt-home-sales/769673002/
https://archive.epa.gov/epa/newsreleases/epa-issues-health-advisories-protect-americans-algal-toxins-drinking-water.html
https://archive.epa.gov/epa/newsreleases/epa-issues-health-advisories-protect-americans-algal-toxins-drinking-water.html
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8. We therefore respectfully request that the Department establish water quality criteria for 

cyanotoxins. Water quality criteria would establish important environmental baselines for 

Florida’s waters, which are used as sources of drinking water, for recreation, to propagate and 

harvest shellfish, and as habitat for the state’s abundant and diverse wildlife. These criteria 

would enable the Department to monitor for cyanotoxins, identify which waters are impaired by 

these dangerous pollutants, and in turn, help guide the Department in its efforts to reduce 

pollutant loads, lessen the intensity, frequency, and magnitude of future HABs, and optimize 

watershed planning, protection, and restoration in watersheds like Lake Okeechobee and the 

Caloosahatchee and St. Lucie estuaries.  

9. Water quality criteria for cyanotoxins would compel greater regulatory focus, 

transparency, and accountability because these criteria would serve as a clearly defined level of 

protection that pollution control measures such as “best management practices” must be designed 

for and implemented to meet. By identifying cyanotoxins independently of nutrients, the 

Department would also be able to take a more comprehensive management approach to pollution 

control by addressing all contributors to HABs, including excessive nutrient loads, water 

management decisions, and climate change-induced rising temperatures and changes in 

precipitation patterns.   

II. IDENTIFICATION OF THE PETITIONED AGENCY AND PETITIONERS 

                                                           

the Southern Everglades. An Independent Technical Review by the University of Florida Water 

Institute, pp. 63-64. 
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10. The name and address of the petitioned Agency is: Florida Department of Environmental 

Protection, 3900 Commonwealth Boulevard Tallahassee, Florida 32399-3000. Petitions for the 

establishment of water quality standards are to be submitted by the Department to the ERC.26  

11. The names and address of the Petitioners are: Center for Biological Diversity, P.O. Box 

2155 St. Petersburg, Florida 33731; Sanibel-Captiva Conservation Foundation, 3333 Sanibel-

Captiva Road, Sanibel, Florida 33957; Calusa Waterkeeper, P.O. Box 1165, Ft. Myers, Florida 

33902.  

12. Petitioners may be reached through their undersigned counsel. The name, address, 

telephone number, and email address of the Petitioners’ legal representatives are: Jason Totoiu, 

Senior Attorney, Center for Biological Diversity, P.O. Box 2155 St. Petersburg, Florida 33731, 

O: (727) 490-9190, C: (561) 568-6740, jtotoiu@biologicaldiversity.org and Jaclyn Lopez, 

Florida Director and Senior Attorney, Center for Biological Diversity, P.O. Box 2155 St. 

Petersburg, Florida 33731, O: (727) 490-9190, C: (520) 360-0194, 

jlopez@biologicaldiversity.org.  

III. PETITIONERS HAVE A SUBSTANTIAL INTEREST IN THE PROTECTION 

AND RESTORATION OF FLORIDA’S WATERS 

13. Section 120.54(7)(a), Florida Statutes, provides: 

Any person regulated by an agency or having substantial interest in an agency rule 

may petition an agency to adopt, amend, or repeal a rule or to provide the minimum 

public information required by this chapter. The petition shall specify the proposed 

rule and action requested. Not later than 30 calendar days following the date of 

filing a petition, the agency shall initiate rulemaking proceedings under this chapter, 

otherwise comply with the requested action, or deny the petition with a written 

statement of its reasons for the denial. 

 

                                                           
26 See §§ 403.803(13), 403.804(1), 403.805(1), Fla. Stat. See also Miccosukee Tribe of Indians v. 

Dep’t. of Envtl. Prot., 656 So.2d 505 (Fla. 3d DCA 1995). 

 

mailto:jtotoiu@biologicaldiversity.org
mailto:jlopez@biologicaldiversity.org
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14. Center for Biological Diversity (the Center) is a nonprofit, public interest environmental 

organization dedicated to the protection of imperiled species and the habitat and climate they need 

to survive through science, policy, law and creative media. The Center works to secure a future 

for all species, great or small, hovering on the brink of extinction. The Center also seeks to protect 

biodiversity and human health from toxic substances while promoting a deep understanding of the 

inextricable connection between the health of humans and all other species. The Center advances 

its mission through science, legal action, policy advocacy, creative media, and grassroots 

campaigning. With its Southeast office in St. Petersburg, Florida, the Center and its members 

support the strongest protections for Florida’s waters.  

15. The Center has 2,789 members in Florida, of which 451 live in some of the most damaged 

areas of the state, including in Hendry, Lee, Martin, Okeechobee, Palm Beach, and St. Lucie 

counties. These areas have been directly impacted by the Lake Okeechobee discharges and the 

subject of emergency declarations resulting from harmful algae blooms.  

16. The Center and its members advocate for the protection of Florida’s surface waters, and 

imperiled species impacted by harmful blue-green algae blooms. For example, in April more than 

1,200 Center supporters (of which more than 90% are based in Florida) submitted comments to 

the U.S. Army Corps of Engineers via electronic mail urging the agency to expedite the 

development of a new regulation schedule that includes alternatives to reduce harmful discharges 

to the coastal estuaries.  The Center (along with Calusa Waterkeeper) also submitted extensive, 

detailed comments to the U.S. Army Corps of Engineers regarding the Lake Okeechobee System 

Operating Manual, urging the agency to choose an alternative that would substantially reduce 

discharges of algae laden water from Lake Okeechobee to the estuaries.  

17. The Center and its members are substantially interested in the Department establishing 
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water quality standards for cyanotoxins because it would help protect these waters and the 

imperiled wildlife that depend upon these waters from continued ecological harm. Florida’s waters 

and the imperiled species that inhabit them continue to experience significant harm caused by 

cyanobacterial algae blooms. Presently, the state lacks water quality criteria for cyanotoxins and 

has no quantitative guidelines for recreational exposure to cyanotoxins. These cyanotoxins are 

killing and injuring thousands of fish, birds, marine mammals, and other wildlife. Federally 

threatened and endangered species such manatees and sea turtles are also being impacted by 

harmful cyanobacterial blooms. The lack of water quality criteria for cyanotoxins obscures the 

harm inflicted on waters by HABs and allows for the continued deterioration of these waters and 

the wildlife and endangered species that depend upon them for their survival. The establishment 

of water quality criteria will help identify waters that are impaired by cyanotoxins and establish a 

process to protect and restore these waters. 

18. Center members, supporters, and staff also engage in water based recreational activities 

such as fishing, kayaking, canoeing, bird watching, and nature observation on surface waters 

throughout the state, including Lake Okeechobee, the Caloosahatchee River and Estuary, the St. 

Lucie River and Estuary, and the Indian River Lagoon. The Center has members who visit areas 

where there are federally listed species including Florida manatees, smalltooth sawfish, Johnson’s 

seagrass, sea turtles, and coral. The Center’s members use these areas for observation of these 

species and other wildlife, research, nature photography, aesthetic enjoyment, recreation, 

education, and other activities. These members derive professional, aesthetic, spiritual, 

recreational, economic, informational, and educational benefits from these species and their 

aquatic habitats. 

19. Center members have been and continue to be impacted by harmful algal blooms 
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throughout the state. The threat of exposure to cyanobacteria has prevented members and staff 

from recreating on or near affected waters. One member even developed respiratory issues from 

what was suspected as continued exposure to cyanobacteria while working on and near the 

Caloosahatchee River.  He had to avoid going near the water for approximately two months and 

chronic exposure to cyanobacteria may have had residual effects on his liver. 

20. Water quality criteria serve as an informational resource for the public. These criteria 

represent a quality of water that supports a particular use, such as for human consumption or for 

recreation. When certain criteria are exceeded, such as when there are high levels of bacteria or 

toxic pollutants, these waters can pose a threat to human health. Multiple studies present evidence 

linking the presence of these harmful cyanobacterial blooms with numerous public health 

maladies, including gastrointestinal distress, liver diseases, and neurological disorders. Given the 

dangers posed by cyanotoxins, the lack of water quality criteria for cyanotoxins obscures the harm 

inflicted on people (including Center members) using these waters to recreate, and observe, study, 

photograph, and otherwise enjoy wildlife, including endangered and threatened species.  

21. Accordingly, the Center and its members have a substantial interest in a rule establishing 

water quality standards for cyanotoxins, which would help protect people (including the Center’s 

members) from recreational exposure to these harmful constituents. By promulgating water quality 

criteria for cyanotoxins, the Department would establish clear numeric baselines for Florida’s 

waters, which are used as sources of drinking water, places to recreate, areas to propagate and 

harvest shellfish, and habitat for the state’s abundant and diverse wildlife. These criteria would 

form the basis of water quality monitoring and help identify which waters are impaired by 

cyanotoxins. Monitoring would also provide state environmental and health officials with critical 

information to notify the public of the health and safety risks of recreating in waters with high 
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cyanotoxin levels.  

22. By setting numeric limits, the Department will be able to identify waters impaired by 

cyanotoxins and develop better TMDLs, basin management action plans, BMPs, and other 

nonpoint source controls to specifically prevent HAB outbreaks. Establishing these water quality 

criteria would further help optimize watershed planning, protection, and restoration in watersheds 

like Lake Okeechobee, the St. Lucie River and Estuary, and Caloosahatchee River and Estuary by 

establishing a specific performance measure that is tied to protecting human health through 

primary contact recreational exposure, as well as fish and wildlife and the aquatic environment. 

These protections would in turn help protect and restore the waters the Center and its members 

advocate for, use, and enjoy.  

23. Founded in 1967, Sanibel-Captiva Conservation Foundation (SCCF) is a 501(c)(3) non-

profit organization dedicated to the conservation of coastal habitats and aquatic resources on 

Sanibel and Captiva and in the surrounding watershed.  

24. SCCF is the largest private landowner on Sanibel Island. The organization manages more 

than 1,200 acres on Sanibel and more than 600 acres on surrounding islands. SCCF has facilitated 

the acquisition and fundraising for an additional 470 acres currently managed by the State of 

Florida and the U.S. Fish and Wildlife Service. Some of SCCF’s properties have public access 

hiking trails. SCCF also has a native landscapes and garden center. 

25. For over fifty years, SCCF has maintained several program areas, including: wildlife and 

habitat management, sea turtle research and monitoring, environmental education, natural resource 

policy, and a marine research laboratory.  

26. SCCF’s wildlife and habitat management program consists of field technicians and 

biologists who perform scientific research and maintain and restore habitat on 1,859 acres across 
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sixty individual parcels.  

27. Beginning in 1992, SCCF’s sea turtle monitoring program surveys 18 miles of beach from 

the Sanibel lighthouse to Blind Pass, every morning from April-October with the assistance of 

more than 100 volunteers. SCCF helps protect sea turtle nests, educate the public about threats sea 

turtles face, respond to live and dead sea turtle strandings, participate in collaborative research 

projects, and help monitor beach construction projects. The Sea Turtle Program operates under a 

permit granted by the Florida Fish and Wildlife Conservation Commission (FWC). 

28. SCCF’s environmental education department provides experiences for the local 

community and visitors to increase their awareness and understanding of the nature of the islands 

and their surroundings. Staff reach more than 44,000 people every year at SCCF’s preserves, on 

the water, or in the yards of local homeowners. 

29. SCCF’s natural resource policy department works on local, regional, statewide and federal 

policy advocacy and outreach, bringing scientific grounding to policy development and provides 

the Foundation’s advocacy role for natural resource protection related to the protection and 

restoration of water resources, important habitats, land management, and marine and terrestrial 

wildlife conservation. The policy department provides weekly condition reports to the public on 

the Caloosahatchee Estuary and coastal waters and educates the public about sources of pollution. 

These efforts, in turn, generate public engagement to encourage and focus decisionmakers on 

solutions to restore local waters. 

30. The SCCF Marine Laboratory at Tarpon Bay is adjacent to the Pine Island Sound Aquatic 

Preserve and is located within the J.N. “Ding” Darling National Wildlife Refuge. SCCF research 

scientists study the influences of natural disturbances and the effects of people on estuaries and 

coastal ecosystems. The SCCF Marine Lab provides a laboratory for researchers, students, and the 
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public. As part of its research, the lab operates a robust sampling program with a remote sensing 

water monitoring network that monitors a suite of parameters. The lab is part of a National Science 

Foundation grant team to study the 2018 HAB that impacted the Caloosahatchee River and Estuary 

and Pine Island Sound. The lab works with scientists all over the nation to study HABs. 

31. Pine Island Sound connects to the Caloosahatchee River and Estuary to the south and has 

experienced massive fish kills resulting from HABs.27 SCCF members, staff, and board of 

directors also frequently boat, fish, kayak and engage in other recreational activities in and around 

Pine Island Sound and the Caloosahatchee River and Estuary. 

32. SCCF members, staff, and volunteers have all been impacted by the algae blooms in the 

Caloosahatchee River and Estuary and red tide in Pine Island Sound and nearby coastal waters. 

Many members opted not to have their grandchildren visit due to red tide and those that did, did 

not allow them on the beach or in the water. Many members were also unable to rent their 

properties during the height of the red tide crisis. Many members lost tourism-related business, 

including those in the hotel, restaurant, and other service industries. Members reported widespread 

health concerns, including respiratory illnesses with chronic headaches and eye issues. This 

prompted questions to SCCF staff about how cyanotoxins affect their health and the safety of 

eating fish in nearby waters. Staff and volunteers were exposed to red tide as they collected 

samples, maintained equipment, and engaged in media outreach through the duration of the 

summer. All SCCF staff were also exposed to red tide during shorebird and sea turtle nesting 

season during SCCF’s educational, research, and monitoring work. Employees had to limit their 

                                                           
27 See Staletovich, J. 2018. Dirty water and algae blooms bring threat of a lawsuit by 

environmentalists, Miami Herald, Dec. 19, 2018, at https://www.miamiherald.com/latest-

news/article223228060.html (last visited May 13, 2019). 

 

https://www.miamiherald.com/latest-news/article223228060.html
https://www.miamiherald.com/latest-news/article223228060.html
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exposure to the beach and local waters, which resulted in fewer hours spent monitoring sea turtles, 

sea birds, and other wildlife. 

33. Cyanobacterial blooms upstream in the Caloosahatchee River and Estuary prevented SCCF 

members from getting relief from the effects of red tide as those waters were also contaminated 

throughout the summer. Members could not use these waters to recreate due to cyanotoxins being 

present and those members who live on or in close proximity to the Caloosahatchee River were 

also unable to recreate and enjoy their waterfront properties in fear of the health issues that 

accompany exposure to cyanotoxins.  

34. There is a critical need to protect the health of Florida’s residents and visitors and SCCF 

members, staff, and volunteers from the ill effects of cyanotoxins. In 2018, SCCF repeatedly called 

the Department of Health (DOH) to report the algae blooms and to ask staff to deploy signs along 

the Caloosahatchee River and Estuary. After multiple unreturned calls and failures to successfully 

reach DOH staff, DOH notified SCCF that it was not their responsibility to post signs but rather 

that of local governments and beach owners. Cities, counties, and the Army Corps of Engineers 

all indicated that they wait for notification from the DOH before taking any action. From what 

SCCF staff observed first-hand, with the exception of the City of Cape Coral, it appears no agency 

took responsibility to post signs or adequately warn the public about health concerns or algae 

throughout most of the seventy-five mile stretch of the Caloosahatchee River and Estuary. 

Widespread health complaints from SCCF members, volunteers, and members of the public 

revealed inadequate understanding of cause and effect and levels of concern for health toxicity in 

water, the air, and on local beaches. Some signs were later posted after SCCF staff provided 

Governor Rick Scott with photographs documenting the lack of signs in areas impacted by HABs. 

35. Accordingly, SCCF and its members have a substantial interest in a rule establishing water 
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quality standards for cyanotoxins. By promulgating water quality criteria for cyanotoxins, the 

Department would establish clear numeric baselines for waters such as Lake Okeechobee and the 

Caloosahatchee River and Estuary, which are used as sources of drinking water, places to recreate, 

and habitat for the state’s abundant and diverse wildlife. These criteria would form the basis of 

water quality monitoring and help identify which waters are impaired by cyanotoxins. Monitoring 

would also provide state environmental and health officials with critical information to notify the 

public of the health and safety risks of recreating in waters with high cyanotoxin levels. As SCCF 

bore witness to the confusion and potential harm that resulted from a lack of signage, a system to 

timely notify the public is critically needed. Further, water quality criteria will help facilitate the 

clean-up of the Caloosahatchee River and Estuary by informing the development of better TMDLs, 

basin management action plans, BMPs, and other nonpoint source controls to specifically prevent 

HAB outbreaks. Establishing these water quality criteria would further help optimize watershed 

planning, protection, and restoration in watersheds like the Caloosahatchee River and Estuary by 

establishing a specific performance measure that is tied to protecting human health through 

primary contact recreational exposure, as well as fish and wildlife and the aquatic environment. 

These protections would in turn help protect and restore the waters SCCF, its staff, volunteers, and 

members study, advocate for, use, and enjoy.28  

                                                           
28 An administrative law judge (ALJ) has previously found SCCF to have standing under 

§§120.569 and 120.57, Fla. Stat. with respect to its work protecting local water quality. See 

Captiva Conservation Foundation, et al. v. South Florida Water Management District, et al., 

2006 Fla. Div. Adm. Hear. LEXIS 527 (Recommended Order, Nov. 8, 2006). In that case the 

ALJ found that a substantial number of members of SCCF “engage in recreational activities, 

including boating, fishing, bird-watching, wildlife observation and nature that would be 

adversely affected by significant water quality and wetland impacts” from a proposed 

environmental resource permit for a development project on the northern end of Captiva Island 

along Pine Island Sound. Id. at 44-45. The ALJ concluded that SCCF had standing under 

§§120.569 and 120.57, Florida Statutes as it demonstrated that the proposed ERP would “affect 

the use or enjoyment of water and natural resources protected under Chapter 403, Florida 
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36. Calusa Waterkeeper, Inc. is a Florida non-profit organization, with more than 300 

members, dedicated to the protection of the Caloosahatchee River and Estuary from Lake 

Okeechobee to the coastal waters.  

37. Calusa Waterkeeper began in 1995 as Caloosahatchee River Citizens Association, Inc. 

Calusa Waterkeeper was admitted to the Waterkeeper Alliance in 2015 as an affiliate organization 

and in December 2016, became a full member in Waterkeeper Alliance,29 adopting the new name 

Calusa Waterkeeper, Inc. 

38. Calusa Waterkeeper and its members are substantially interested in the Department 

establishing water quality standards for cyanotoxins. Calusa Waterkeeper routinely monitors for 

the distribution of HABs in the Caloosahatchee River through vessel and aerial reconnaissance 

and conducts water quality sampling for species determination and associated toxins. It reports 

this information to the public typically through its Facebook page. Calusa Waterkeeper is currently 

funded by the Southwest Florida Community Foundation to develop outreach educational 

materials relating to the health effects of harmful algae blooms. This grant project will involve the 

development of an educational video derived from interviews with physicians and epidemiologists 

and a town hall format for sharing the information with the community. 

                                                           

Statutes by a substantial number” of its members. Id. at 47. The property at issue later became 

part of the J.N. “Ding” Darling National Wildlife Refuge. See “Battle Won; Mangroves 

Protected at Harbour Pointe,” Santiva Chronicle, July 16, 2015, at 

http://santivachronicle.com/Content/News/News/Article/Battle-Won-Mangroves-Protected-at-

Harbour-Pointe/18/21/3785 (last visited May 13, 2019). 
29 Waterkeeper Alliance is a 501(c)(3) nonprofit organization dedicated to protecting and 

restoring the nation’s waterways through enforcement, fieldwork, advocacy and environmental 

education for the benefit of communities that rely on these precious inland and coastal resources. 

Waterkeeper Alliance unites more than 300 waterkeeper organizations and affiliates. These 

organizations and affiliates patrol and protect more than 2.5 million square miles of rivers, lakes, 

and coastal waterways on six continents. Waterkeeper Alliance has 13 membership organizations 

overseeing separate water basins throughout Florida. 

http://santivachronicle.com/Content/News/News/Article/Battle-Won-Mangroves-Protected-at-Harbour-Pointe/18/21/3785
http://santivachronicle.com/Content/News/News/Article/Battle-Won-Mangroves-Protected-at-Harbour-Pointe/18/21/3785
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39. Despite Calusa Waterkeeper’s tireless work at the local level, the state’s current approach 

toward monitoring and notifying the public of health risks is discretionary and inadequate to 

protect human and ecological health. Decisions on cyanobacteria by the Department depend 

heavily on citizens being able to recognize an algae bloom and report it to the Department and this 

approach has proven inadequate considering the scope, frequency, and severity of the problem 

statewide. Adopting criteria for cyanotoxins involving numeric thresholds for agency response 

would reduce confusion between relevant agencies and provide more timely and comprehensive 

public health notification in addition to preventing impairment to water resources. 

40. Calusa Waterkeeper members are also substantially interested in the Department 

establishing water quality standards for cyanotoxins. Calusa Waterkeeper members advocate for 

the protection of the Caloosahatchee River as their recreational and business interests, as well as 

their quality of life, are being directly affected by cyanobacteria blooms. For example, a husband 

and wife who volunteer as Calusa Waterkeeper Rangers30 and operate a manatee and eco river tour 

business on the Caloosahatchee River, experienced a significant decline in the number of tours 

they were able to offer on the Caloosahatchee River in 2018 due to the algae blooms. In the summer 

of 2018, they offered at least three tours per week anticipating twenty or more guests per trip. Due 

to poor water conditions they were only able to run two tours in June, two tours in July, one in 

August, one in September, and no tours in October, with an average of only six guests per trip. 

Their tour boat was frequently docked in algae laden water. Many customers who were sensitive 

about being exposed to cyanotoxins cancelled their plans and requested refunds. A large, private 

tour was also cancelled due to health concerns of their guests. Cancellations and refunds reduced 

                                                           
30 Calusa Waterkeeper Rangers volunteer as citizen monitors of area waterways and are trained 

to conduct surveys and report conditions and observations while on local waters. 
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income to 50% of the anticipated income projected from confirmed reservations but there is no 

way to quantify the income lost from the lack of reservations. Prior to the 2018 blooms in the 

Caloosahatchee River, their guests would routinely see great egrets, great blue herons, little blue 

herons, night herons, and many other wading birds along with cormorants and anhingas in large 

numbers. Now the river is home to only 15-20% of the wading bird population they previously 

showcased to their guests. 

41. Another member and his family live on a canal that connects to the Caloosahatchee River. 

They are members of a boating and sailing club that holds sailboat events at least once per month 

in the river, Pine Island Sound or Gulf of Mexico. He was unable to enter the water the entire 

summer of 2018 to maintain his boats because microcystin had accumulated in the canal. He did 

not use his boat for the better part of four months during the algae blooms. Most of the club’s 

events were cancelled due to the algae blooms. The participation trophy typically given to the most 

prolific racer/cruiser was not awarded because no member of the club met the very minimum 

participation requirements due to club members being unable to leave their docks from fear of 

being exposed to the algae blooms. It was likely the first time in the club’s 48-year history that the 

trophy was not awarded. He and his family often observe dead fish and crabs floating atop 

cyanobacteria mats in the canal and no longer fish as frequently as they once did. Oysters are no 

longer present in the canal and when the discharges occur, the family is unable to enjoy observing 

snook, mullet, sheepshead, and snapper at their dock. On the Fourth of July 2018 the family and 

their friends boated near the Cape Coral Bridge and noticed bright green specs in the river. They 

were likely exposed to cyanotoxins and the start of a cyanobacterial bloom. Cyanobacterial blooms 

intensified and by mid-July, when the cyanobacteria and wind conditions were at their worst, 

noxious fumes blew through their home causing the family to experience headaches and nausea. 



23 
 

Threatened by the health effects of HABs they had to leave their home for several days. An aerial 

image of the family’s water font home surrounded by cyanobacteria is frequently included in 

newspaper reports covering the blooms in the Caloosahatchee River and Estuary.31 He shares his 

family’s experiences with cyanobacteria at conferences, events, and through media outlets and 

advocates for stronger water quality protections for the Caloosahatchee River and Estuary. 

42. Additionally, several other Calusa Waterkeeper members who own property on or near the 

Caloosahatchee River and are likely exposed to the toxic effects of cyanotoxins during harmful 

algae blooms. The threat of being exposed to cyanotoxins have also prevented Calusa Waterkeeper 

members from participating in environmental programs within and along waters impacted by the 

cyanobacteria blooms. A cooperative aquatic plant restoration program in the Caloosahatchee 

River led by the Department and EPA, of which Calusa Waterkeeper was a part of, had to be 

altered and delayed due to the presence of cyanobacteria in 2018. Participants, including Calusa 

Waterkeeper members, refused to go into the water when the cyanobacteria bloom was present. 

43. Water quality criteria also serve as an informational resource for the public. These criteria 

represent a quality of water that supports a particular use, such as for human consumption or for 

recreation. When certain criteria are exceeded, such as when there are high levels of bacteria or 

toxic pollutants, these waters can pose a threat to human health. Given the dangers posed by 

cyanotoxins, the lack of water quality criteria for cyanotoxins obscures the harm inflicted on 

people (including Calusa Waterkeeper members) using these waters for recreation, study, and 

business.  

                                                           
31 See, e.g. Williams, A.B. 2019. Florida’s algae crisis. Lee Health to discuss water quality at its 

next board meeting, Jan. 16, 2019, at https://www.news-

press.com/story/news/local/2019/01/16/algae-crisis-red-tide-and-toxic-cyanobacteria-lee-healths-

agenda/2551730002/   

https://www.news-press.com/story/news/local/2019/01/16/algae-crisis-red-tide-and-toxic-cyanobacteria-lee-healths-agenda/2551730002/
https://www.news-press.com/story/news/local/2019/01/16/algae-crisis-red-tide-and-toxic-cyanobacteria-lee-healths-agenda/2551730002/
https://www.news-press.com/story/news/local/2019/01/16/algae-crisis-red-tide-and-toxic-cyanobacteria-lee-healths-agenda/2551730002/
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44. Accordingly, Calusa Waterkeeper and its members have a substantial interest in a rule 

establishing water quality standards for cyanotoxins. By promulgating water quality criteria for 

cyanotoxins, the Department would establish clear numeric baselines for our state’s waters, which 

are used as sources of drinking water, places to recreate, areas to propagate and harvest shellfish, 

and habitat for the state’s abundant and diverse wildlife. These criteria would form the basis of 

water quality monitoring and help identify which waters are impaired by cyanotoxins. Monitoring 

would also provide state environmental and health officials with critical information to notify the 

public of the health and safety risks of recreating in waters with high cyanotoxin levels. Water 

quality criteria will help facilitate the clean-up of the Caloosahatchee River and Estuary by 

informing the development of better TMDLs, BMAPs, BMPs, and other nonpoint source controls 

to specifically prevent HAB outbreaks. Establishing these water quality criteria would further help 

optimize watershed planning, protection, and restoration in watersheds like the Caloosahatchee 

River and Estuary by establishing a specific performance measure that is tied to protecting human 

health through primary contact recreational exposure, as well as fish and wildlife and the aquatic 

environment. These protections would in turn help protect and restore the waters Calusa 

Waterkeeper and its members advocate for, use, and enjoy.  

45. Pursuant to Section 120.57(a), Florida Statutes, the Center, SCCF, and Calusa Waterkeeper 

have a substantial interest in the Department, through the ERC, promulgating a rule under Chapter 

62-302, F.A.C. establishing water quality standards for cyanotoxins in Florida waters.32 

                                                           
32 See § 120.54(7)(a), Fla. Stat. It is also worth noting that the standing requirement to petition 

for rulemaking is less stringent than other provisions of the APA, such as that for an 

administrative hearing. See Fla. Institutional Legal Servs. v. Fla. Parole & Prob. Commission, 

391 So. 2d 247, (Fla. 1st DCA 1980)(distinguishing the “rather liberal test of standing” under 

§120.54, Fla. Stat. from other standing requirements under the APA and finding a legal services 

corporation providing indigent inmates representation in parole matters to have a “substantial 

interest” in practice and procedure rules for the Parole and Probation Commission). See also In 
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IV. CYANOTOXINS ARE HARMING FLORIDA’S FAMILIES, WILDLIFE, AND 

ECONOMY.  

 

46. Cyanobacteria are photosynthetic bacteria that often occur naturally in Florida surface 

waters.33 Cyanobacteria are prokaryotes in that they have no discrete membrane-bound nucleus 

or membrane-bound subcellular organelles.34 They are genetically related to other bacteria in the 

eubacteria domain.35  

47. Under the right environmental conditions of nutrient availability (e.g. nitrogen and 

phosphorus), temperature, light, pH, oxidative stressors, and other factors such as interactions 

with other biota, cyanobacteria can reproduce rapidly and form what are commonly referred to as 

cyanobacterial harmful algal blooms or HABs.36 When the rate of cyanobacterial cell growth 

exceeds the loss rate for a population, floating cyanobacterial cells can form a visibly colored 

scum on the water surface.37 This scum can contain more than 10,000 cells/mL.38 Prevailing 

winds can concentrate the floating scum.39  

48. Scientific consensus is that the magnitude, frequency, and duration of HABs appear to be 

increasing at a global scale, particularly in coastal and inland waters.40 Large scale ecological 

                                                           

Re: Petition to Initiate Rulemaking to Require Certain Agencies to Comment on Construction 

Permit Applications for Wastewater Treatment Facilities, Collection lines, and Ocean Outfalls, 

1991 Fa. ENV LEXIS 219; 92 ER FALR 192 (Fla. Dept. Envtl. Reg. Final Order July 3, 1991) 

(citing Fla. Institutional Legal Servs. and noting the more liberal standing requirement under 

Chapter 120.54, Fla. Stat. than that for an administrative hearing). 
33 EPA (2016) at 1.  
34 Id. at 15. 
35 Id. 
36 Id. at 3. 
37 Id. at 17. 
38 Id. 
39 Id. 
40 Brooks, B.W., J.M. Lazorchak, M. Howard, M.V. Johnson, S.L. Morton, D. Perkins, E.D. 

Reavie, G.I. Scott, S.A. Smith, and J.A. Steevens. 2015. Are harmful algal blooms becoming the 

greatest inland water quality threat to public health and aquatic ecosystems? Environ. Toxicol. 
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disturbances associated with urbanization, agricultural activities, and the introduction of invasive 

species, combined with climate change, have likely increased the intensity, frequency, and 

geographic occurrence of HABs in the United States.41  

49. HABs threaten communities across the nation.42 In 2011, Lake Erie experienced one of 

the largest cyanobacterial blooms in decades 43 and another bloom three years later caused the 

City of Toledo, Ohio to issue a “do not drink” order for tap water that impacted more than a half 

million people for two days.44 The order was in response to the presence of total microcystins in 

the city’s finished drinking water at levels up to 2.50 ug/L.45 Both algae blooms could be seen 

from space.46 A 650-mile bloom in the Ohio River in 2015 affected the drinking water supply of 

five million people and impacted recreational activities in five states.47 In 2016, the City of 

Ingleside, Texas issued a 13-day do-not-drink advisory for cyanotoxins in their drinking water.48 

                                                           

Chem. 35: 6-13. See also Congressional Research Service, Freshwater Harmful Algal Blooms: 

Causes, Challenges, and Policy Considerations (Aug. 20, 2018). 
41 Preece, et al. (2017). 
42 Graham, J.L., N.M. Dubrovsky, and S.M. Eberts. 2016. Cyanobacterial Harmful Algal Blooms 

and U.S. Geological Survey Science Capabilities: U.S. Geological Survey Open-File Report 

2016-1174, 12 p., https://doi.org/10.3133/ofr20161174. Cyanotoxins have been implicated in 

human and animal illness and death in at least 43 states. Id. 
43 See NASA Earth Observatory, Toxic Algae Bloom in Lake Erie, at 

https://earthobservatory.nasa.gov/images/76127/toxic-algae-bloom-in-lake-erie (last visited May 

13, 2019). 
44 Graham, et al. (2016). 
45 EPA. 2015. Drinking Water Health Advisory for the Cyanobacterial Microcystin Toxins, EPA 

Doc. Number 820R15100, p. 14 June 15, 2015. 
46 See NASA, Visible Earth, A Catalog of NASA images and animations of our home planet, 

Toxic Algae Bloom in Lake Erie, at https://visibleearth.nasa.gov/view.php?id=76127 (last visited 

May 13, 2019); Main, D. 2019. Blooms as seen from space, pretty and poisonous, Popular 

Science, Aug. 5, 2019, at https://www.popsci.com/article/science/lake-eries-toxic-algal-bloom-

seen-space (last visited May 13, 2019). 
47 Graham, et al. (2016). 
48 EPA. 2016. Memorandum from Joel Beauvais, Deputy Assistant Administrator to State 

Environmental Commissioners, State Water Directors, “Renewed Call to Action to Reduce 

Nutrient Pollution and Support for Incremental Actions to Protect Water Quality and Public 

Health”, p. 2 (Sept. 22, 2016) (EPA 2016 b). 

https://doi.org/10.3133/ofr20161174
https://earthobservatory.nasa.gov/images/76127/toxic-algae-bloom-in-lake-erie
https://visibleearth.nasa.gov/view.php?id=76127%20
https://www.popsci.com/article/science/lake-eries-toxic-algal-bloom-seen-space
https://www.popsci.com/article/science/lake-eries-toxic-algal-bloom-seen-space
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In 2017, Lake Erie experienced yet another HAB, covering more than 700 square miles.49 Last 

year cyanotoxins from algae blooms in Oregon’s Detroit Lake, made it past the City of Salem’s 

filtration plant and into the tap water prompting the Governor to declare a state emergency and 

the Oregon National Guard to dole out potable water to residents.50 The state health department 

later issued an administrative order requiring nearly 100 water systems around the state to 

conduct bi-weekly testing for cyanotoxins.51 There were 169 reported algal blooms in the United 

States in 2017.52  

50. Florida waters have been besieged by harmful algae blooms from the St. John’s River to 

Florida Bay. In 2005, a Microcystis bloom in the Lower St. Johns River covered a 100-mile 

stretch from Jacksonville to Crescent City.53 In 2009, a 14-mile long algal bloom, linked to 

surface water runoff of nutrients and pollutants, impacted Tampa Bay.54 In 2010, algal blooms 

and fish kills once again hit the St. John’s River.55 South Florida’s lakes, bays, rivers, and 

estuaries, have experienced the most severe HABs. From 2005-2008 and again in 2013, 

                                                           
49 Patel, J.K. and Parshina-Kottas, Y. 2017. “Miles of algae covering Lake Erie,” New York 

Times, Oct. 3, 2017, at https://www.nytimes.com/interactive/2017/10/03/science/earth/lake-

erie.html (last visited May 13, 2019). 
50 VanderHart, D. 2018. “Report: Salem Knew for Years that Algae Could Threaten Water,” 

Sept. 17, 2018, at https://www.nwpb.org/2018/09/17/report-salem-knew-for-years-that-algae-

could-threaten-water/ (last visited May 13, 2019). 
51 VanderHart, D. 2018. “Nearly 100 Oregon Water Systems Will Test for Toxins Plaguing 

Salem’s Water,” Oregon Public Broadcasting, June 29, 2018, at 

https://www.opb.org/news/article/oregon-algae-toxins-salem-water/ (last visited May 13, 2019). 
52 Walker, B. and E. Wathen. 2018. “Across U.S., Toxic Blooms Pollute Lakes,” Environmental 

Working Group, May 15, 2018, at https://www.ewg.org/toxicalgalblooms/ (last visited May 13, 

2019). 
53 See Environmental Protection Agency, Water Quality Standards for the State of Florida’s 

Estuaries, Coastal Waters, and South Florida Inland Flowing Waters, Proposed Rule, 77 Fed. 

Reg. 74924, 74935 (Dec. 18, 2012). 
54 See id. 
55 See id. 

https://www.nytimes.com/interactive/2017/10/03/science/earth/lake-erie.html
https://www.nytimes.com/interactive/2017/10/03/science/earth/lake-erie.html
https://www.nwpb.org/2018/09/17/report-salem-knew-for-years-that-algae-could-threaten-water/
https://www.nwpb.org/2018/09/17/report-salem-knew-for-years-that-algae-could-threaten-water/
https://www.opb.org/news/article/oregon-algae-toxins-salem-water/
https://www.ewg.org/toxicalgalblooms/
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widespread HABs killed marine life throughout Florida Bay.56 In mid-June 2008, a toxic blue-

green algae bloom occurred east of the Franklin Lock on the Caloosahatchee River and forced 

the temporary shut-down of the Olga Water Treatment Plant, which obtains its source water from 

the Caloosahatchee and provides drinking water for 30,000 people.57 HABs caused widespread 

destruction to the St. Lucie and Caloosahatchee estuaries in 2005, 2008, 2013, 2016 and 2018.58  

51. During these blooms, cyanobacteria produce toxins containing hepatoxic, neurotoxic, and 

cytotoxic compounds.59 Hepatotoxins include microcystins and cylindrospermopsin while 

neurotoxins include anatoxins and paralytic shellfish poisons.60  

52. Microcystins are the most common cyanotoxins found worldwide and have been reported 

in surface waters in most states.61 Microcystins can be produced by several cyanobacteria genera 

including Microcystis, Anabaena, Nostoc, Oscillatoria, Fischerella, Planktothrix, and 

Gloeotrichia.62 Microcystis sp. have been found in blooms occurring on all continents except 

Antarctica and often dominate phytoplankton assemblages in the summer.63 Research shows that 

environmental factors such as nutrient load, increased water temperature, salinity, pH, light 

intensity, and reduced mixing, provide competitive advantages to Microcystis relative to other 

                                                           
56 See Hubbard, K. Florida Fish and Wildlife Conservation Commission, Fish and Wildlife 

Research Institute. 2018. Harmful Algae Blooms and Implications for the Florida Keys, at 

https://nmsfloridakeys.blob.core.windows.net/floridakeys-prod/media/docs/20181016-

habupdate.pdf (last visited May 13, 2019). 
57 Environmental Protection Agency, Water Quality Standards for the State of Florida’s Lakes 

and Flowing Waters, Final Rule, 75 Federal Register 75762, 75769 (Dec. 6, 2010). 
58 See infra discussion, section I. 
59 EPA (2016) at 15. 
60 Id. at 1; Williams, C.D., J. Burns, A. Chapman, M. Pawlowicz, and W. Carmichael. 2006. 

Assessment of Cyanotoxins in Florida’s Surface Waters and Associated Drinking Water 

Resources, Final Report, 4, April 11, 2006. 
61 EPA (2016) at 25.   
62 Id. at 1. 
63 Id. at 15. 

https://nmsfloridakeys.blob.core.windows.net/floridakeys-prod/media/docs/20181016-habupdate.pdf
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phytoplankton.64 This cyanobacteria thrives in warmer temperatures, with optimal growth and 

photosynthesis occurring above 25 degrees Celsius.65 Microcystis aeruginosa has been correlated 

with nitrogen and phosphorus, and toxic strains may have higher nitrogen and phosphorus 

requirements.66 Exposure of Microcystis aeruginosa to saltwater may increase its toxicity.67 

53. One of the most common and studied forms of microcystins is microcystin-LR,68 and is 

as potent as or more potent than other microcystins.69 Microcystins are water-soluble and remain 

within the cyanobacterial cell until the cell breaks and they are released into the water.70 These 

cyanotoxins have a half-life of 4-14 days in surface waters but may persist longer depending on 

conditions.71 Microcystins can persist after a cyanobacterial bloom is no longer visible.72 

Microcystins have been observed to persist up to 6 months in dry scum.73 Microcystin-LR is an 

extremely acute toxin according the World Health Organization,74 which has published a 

provisional guideline value of 1 ug/L for microcystin-LR.75 

                                                           
64 Id. 
65 Id. 
66 Cessa, M. (ed). 2014. Beaches: Erosion, Management Practices and Environmental 

Implications. Environmental Health-Physical, Chemical and Biological Factors. 
67 Rosen, B.H. et al. 2018. Understanding the effect of salinity tolerance on cyanobacteria 

associated with a harmful algal bloom in Lake Okeechobee, Florida: U.S. Geological Survey 

Scientific Investigations Report 2018-5092, 32 p. https://doi.org/10.3133/sir20185092.  
68 EPA (2016) at 1. 
69 Id. at 22. 
70 Id. at 1. 
71 Id. 
72 Id. 
73 EPA Drinking Water Health Advisory for Cyanobacterial Microcystin Toxins, supra note 45. 
74 World Health Organization, Cyanobacterial toxins: Microcystin-LR in Drinking water, 

background document for development of WHO guidelines for drinking-water quality, 7, 2003, 

at https://www.who.int/water_sanitation_health/water-
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54. Cylindrospermopsin can be produced by cyanobacteria species including 

Cylindrospermopsis raciborskii, Aphanizomenon species, Anabaena species, Lyngbya wollei, 

and Rhaphidiopsis species.76 The highest concentrations tend to occur below the water surface.77 

The biodegradation of cylindrospermopsin is complex and can be influenced by toxin 

concentration, temperature, sunlight, and other factors.78 Half-lives can vary from 11-15 days to 

8 weeks.79 

55. Cyanobacteria and cyanotoxins have been detected in lakes as well as flowing rivers and 

streams across Florida.80 Based on data collected from the St. Johns River, Lake Okeechobee and 

the Harris Chain of Lakes, Williams et al. (2007) found microcystins, cylindrospermopsin, and 

anatoxin-a to be the three main cyanotoxins in Florida.81 The most frequently observed 

cyanobacteria in Florida appears to be Microcystis.82 C. Raciborskii was also documented in one 

Florida lake as the dominant cyanobacteria species all year round.83 

56. In 1999, the Cyanobacteria Survey Project, a monitoring program that was developed by 

the Harmful Algal Bloom Task Force, collected more 167 water samples throughout the state.84 

Of these samples, 88 were observed to contain significant levels of potentially toxic 

cyanobacteria.85 Burns (2008) revealed that between June and November 1999, the most 

                                                           
76 EPA (2016) at 1. 
77 Id. 
78 Id. 
79 Id. 
80 Id. at 20.  
81 Williams, C.D. et al. 2007. Identification of cyanobacterial toxins in Florida’s freshwater 

systems. Lake and Reservoir Management 23:144-152. 
82 EPA (2016) at 16 (citing Burns J. 2008. Toxic cyanobacteria in Florida waters. Adv Exp Med 

Biol, 619, 127-137. https://www.ncbi.nlm.nih.gov/pubmed/18461767).  
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31 
 

frequently observed cyanobacteria in Florida were Microcystis (43.1 percent), 

Cylindrospermopsis (39.5 percent), and Anabaena spp (28.7 percent).86 Cyanobacteria and 

cyanotoxins have been found in surface waters used as drinking water resources as well as other 

sites proposed to be alternative drinking water sites.87  

57. As significant as those findings appeared, Williams et al. (2006) later determined the 

collection strategy used in the 1999 survey underestimated the significance of cyanobacterial 

blooms for any given water body and provided a limited amount of information regarding the 

variability and the dynamics of these blooms in each individual system.88 

58. In 2000, researchers collected 422 water samples from 18 surface water treatment plants, 

4 designated potential alternative drinking water retrieval sites, and sample sites in the St. Johns 

River and Lake Okeechobee as well as other waterbodies throughout the state.89 Cyanotoxins 

were consistently reported at both drinking water and ecological sample sites.90 Of the ecological 

sites sampled, the St. Johns River displayed the most consistent and highest level of 

cyanobacteria.91 Water samples included concentrations of microcystins at 107 ug/L, 

cylindrospermopsin at 202 ug/L, and anatoxin-a at 156 ug/L.92 Lake Okeechobee also contained 

levels of cylindrospermopsin as high as 95 ug/L at the time of sampling.93  

                                                           
86 EPA (2016) at 25; Burns J. 2008. Toxic cyanobacteria in Florida waters. Adv Exp Med Biol., 

619, 127-137. 
87 Williams, et al. (2006) at 4. 
88 Id. at 6. 
89 Id. at 12. 
90 Id. at 4. 
91 Id. at 28. 
92 Id. at 28-29. 
93 Id. (The researchers noted that low microcystin levels were reported but this may have been 

attributed to the sampling technique utilized). 
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59. Several bloom events occurred in Dade, Polk, Putnam, and Pinellas counties during the 

2000 sampling period and were characterized by high levels of cyanotoxins. Large blooms of 

Microcystis and Anabaena were reported in Lake Marianna, the St. Johns River, Braden River, 

Peace River, Lake Manatee, and University Lake.94 Levels of C. raciborksii were greater than 

300,000 cells/ml in Lake Seminole.95 

60. Florida’s springs have also been adversely impacted by harmful algae blooms, although 

studies on cyanobacteria in springheads are fairly sparse worldwide.96 There are more than 700 

springs in the state,97 which may be the highest density of springs in the world.98 Affectionately 

described by Marjory Stoneman Douglas as “bowls of liquid light,” Florida’s springs are 

frequented by millions of people every year.99 These extremely diverse ecotones,100 support 

unique biota and listed species such as the Florida manatee and provide drinking water to 

thousands of Florida residents and visitors.101 Springs contribute tens of millions of dollars 

annually to the economy.102 

61. Springs are extremely sensitive to disturbance, including sediment, the removal of 

surrounding vegetation, and nutrient inputs among others.103 In 1999, the Florida Springs Task 

                                                           
94 Id. at 4. 
95 Id. at 31. 
96 Cantonati, M., Komarek, J. and Montejano, G. 2015. Cyanobacteria in ambient springs. 

Biodiversity Conservation, 24:865-888. 
97 Heffernan, J.B., Liebowitz, D.M., Frazer, T.K., Evans, J.M., and Cohen, M.J., 2010. Algal 

blooms and the nitrogen-enrichment hypothesis in Florida springs: evidence, alternatives, and 
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98 Stevenson, R.J., Pinowska, A., Albertin, A. Sickman, J.O. 2007. Ecological Condition of 
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100 Cantonati, et al. (2015).  
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Force was formed to address several threats to Florida’s springs, including increased nitrate 

concentrations, flow reductions, nuisance plant and macroalgal accumulations, and microbial 

contamination from human and animal waste.104  

62. Some macroalga, including the cyanobacterium Lyngbya, produce toxins that may affect 

wildlife in springs and cause skin irritations to humans.105 Severe dermatitis has been reported 

during lyngbya blooms in Florida springs.106 Harrington et al. (2010) stated that cyanobacteria, 

primarily the genus Lyngbya, is an algal group of “major concern” for Florida springs and that 

cyanobacteria frequently respond most prolifically with increased nutrient loading.107 

63. Researchers have documented a large abundance of macroalgae in some spring runs in 

Florida, which may be fueled in large part by nutrients, particularly nitrogen.108 Macroalgae have 

increased in abundance since the 1950’s109 and an increasing human population and use of the 

landscape have elevated nitrogen levels in springs.110 Springs historically had nitrate 

concentrations from 0.05-0.1 mg N/L.111 Harrington, et al. (2010) observed that “of the 49 

network springs, only Alexander and Silver Glen Springs (located in Ocala National Forest) 

continue to have nitrate concentrations that are near the range of what would be considered true 

                                                           
104 Stevenson, et al. (2007) at 7. 
105 Id. at 8. 
106 Burns (2008). Thick mats of lyngbya have also been documented blanketing corals along the 

southeast coast of Florida causing significant damage to the reef. Id.  
107 Harrington, D., Maddox, G., and Hicks, R. 2010. Florida Springs Initiative Monitoring 

Network Report and Recognized Sources of Nitrate. Florida Department of Environmental 

Protection, 4 (Feb. 2010). 
108 Stevenson, et al. (2007) at 9-10; See also Harrington, et al. (2010). Heffernan, et al. (2010) 

examined the hypothesis that increasing nitrate concentrations are the cause of algal overgrowth 

by alleviating nitrogen limitation. The researchers, however, did not find a correlation with algal 

abundance across a broad population of springs. They contend that DO and grazer abundance 
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109 Stevenson, et al. (2007) at 46. 
110 Heffernan, et al. (2010); Stevenson, et al. (2007) at 8, 23. 
111 Heffernan, et al. (2010). 
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background levels.”112 The average now exceeds 1 mg N/L and nitrate concentrations as high as 

7.5 mg N/L have been observed in some springs.113  

64. Springs with the highest nitrate concentrations are in agricultural areas or areas with a 

mixture of agriculture and residential development.114 Inorganic fertilizers from agricultural 

and/or residential sites are the primary driver of increasing nutrient concentrations in most 

springs but organic points sources such as from wastewater treatment facilities and large-scale 

animal feeding operations may also be contributing to excessive pollution in some springs.115 

Harrington et al. (2010) found “the introduction of nitrogen is the most obvious stressor to the 

ecology of springs in Florida, stimulating profuse overgrowth of algae and causing imbalance in 

ecosystems of spring runs.”116  

65. Stevenson et al. (2007) found five taxa of cyanobacteria in their sampling of Florida 

springs117 and stated “macroalgal abundance in Florida springs is now extensive, with almost all 

springs having macroalgae in them and an average of 50% of spring bottoms being covered by 

macroalgae.”118 Macroalgal mats are commonly a half meter thick.119 The researchers concluded 

that “reducing macroalgal growth rates by reducing nitrate and phosphate loading in springs 

should have substantial effects on the frequency, intensity, and duration of nuisance macroalgal 

growths.”120 

                                                           
112 Harrington, et al. (2010). 
113 Heffernan, et al. (2010). 
114 Harrington, et. al. (2010) at ii-vi. 
115 Heffernan, et al. (2010). See also Harrington, et al. (2010) at ii. 
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117 Stevenson, et al. (2007) at 17. 
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66. Other contributors to the proliferation of algae in some systems may include the spread of 

exotic and invasive plant species such as water hyacinth, water lettuce, and hydrilla. These plants 

and the aquatic plant control techniques used to suppress such overgrowth (primarily herbicides) 

may have the potential to serve as severe disturbances that could promote succession to algal 

dominated states in springs ecosystems.121 Reductions in herbivore grazer populations (e.g. 

gastropods) due in large part to low dissolved oxygen may also be a factor in the proliferation of 

algae blooms.122  

67. Harmful algae blooms containing dangerous cyanotoxins are having a profound, negative 

impact on waters throughout Florida and bold action is needed to address this water quality 

crisis. 

A. Cyanotoxins Have Significant Human Health Effects. 

 

68. Cyanotoxins, produced during HABs, can have several adverse human health effects. 

Cyanobacteria have been known to cause animal and human poisonings in waters throughout the 

world for more than 100 years.123 Cyanotoxins have been implicated in human and animal illness 

and death in at least 43 states.124 The number of reported acute cyanotoxin poisoning incidents 

                                                           
121 Evans, J. 2008. Ecosystem implications of invasive aquatic plans and aquatic plant control in 

Florida springs, Technical Report.  
122 Liebowitz, D.M., Cohen, M.J., Heffernan, J.B., Korhnak, L.V., and Frazer, T.K. 2014. 
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involving animals and humans has increased ten-fold since 1920, with approximately two-thirds 

of reported poisonings occurring in Europe and the United States.125 Recreational activities are 

responsible for about half of reported cyanotoxin poisonings in people.126 

69. Exposure can occur through various recreational and non-recreational pathways. 

Exposure from recreational water sources can occur through incidental ingestion wile recreating, 

contact with the skin during activities like swimming, wading, and surfing, and inhalation as 

waterborne cyanotoxins are aerosolized.127 Researchers at Florida Gulf Coast University found 

toxins can be inhaled and reach deep into the lungs128 and recently documented airborne particles 

of cyanobacteria more than a mile inland from any retention ponds and three miles from the 

Caloosahatchee River.129 Non-recreational exposure can occur through the consumption of 

cyanotoxin-contaminated drinking water and food (including fish) and during bathing or 

showering.130 Studies have demonstrated bioaccumulation of cyanotoxins in mussels, 

crustaceans, corals, and fish. 131 Cyanotoxins may transfer through the food chain and there is a 

                                                           
125 Wood, R. 2016. Acute animal and human poisonings from cyanotoxin exposure-a review of 

the literature. Environmental International 91:276-282. 
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raised-fgcu-research-toxic-algae-dust/3176195002/ (last visited May 13, 2019). 
130 EPA (2016) at 1. 
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possibility that these toxins can reach humans through the consumption of fish.132 Microcystin 

accumulation may also possibly occur in humans.133  

70. Exposures can result in gastrointestinal, dermatologic, respiratory, neurologic and other 

symptoms.134 Some exposures have resulted in severe respiratory impairment (such as 

pneumonia and adult respiratory distress syndrome), as well as liver and kidney damage from 

ingesting contaminated drinking water.135 Exposure to water polluted by cyanobacterial blooms 

and microcystins resulted in normocytic anemia, liver failure, and death at a hemodialysis center 

in Caruaru, Brazil.136 

71. The Center for Disease Control (CDC) investigated 11 waterborne disease outbreaks 

associated with HABs occurring in freshwater lakes across the United States between 2009 and 

                                                           

microcystins on fish. Environmental Toxicology and Chemistry 25: 72-85; Williams, D.E., 
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2010.137 These HABs affected at least 61 persons, resulting in 2 hospitalizations.138 Researchers 

concluded that the time to onset of effects might be rapid, that children might be at higher risk 

for illness, and that HAB-associated outbreaks occur during the warmer months.139  

72. The New York State Department of Health surveyed 16 counties and determined that 32 

people became ill in 2015 after recreating in lakes affected by HABs.140 HAB-associated illness 

from recreational exposure may be underreported due to multiple possible exposure routes and 

the non-specific nature of potential health effects.141  

73. According to the EPA, data indicates that the primary target organ for microcystins is the 

liver.142 Studies in laboratory animals document liver, kidney, and reproductive effects following 

short-term and sub-chronic oral exposures to microcystin-LR.143  

74. Drinking water treatment involving filtration, flocculation, and disinfection may not 

always eliminate cyanobacteria and cyanotoxins and drinking water treatment processes may be 

ineffective when large quantities of cyanobacteria enter the source water intake.144 In Florida, it 
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J.B. Hyde, D.C. Nichohlas, E.J. Weigert, L.M. Billing, M. DiOrio, M.C. Mohr, F.J. Hardy, T.J. 

Wade, J.S. Yoder, and M.C. Hlavsa. 2014. Algal bloom-associated disease outbreaks among 

users of freshwater lakes-United States, 2009-2010. Morbidity and Mortality Weekly Report 
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appears the most frequently utilized management technique for drinking water treatment 

facilities (SWTPs) for neutralizing a bloom event is to chemically treat the area where the bloom 

dominates with copper sulfate.145 This procedure, however, may kill beneficial bacteria that 

degrade some cyanotoxins and it lyses algal cell walls which in turn liberates toxins directly into 

the water column where bioavailability of the toxin is increased.146 It does not appear that 

SWTPs analyze for the presence of cyanotoxins.147 There also do not appear to be any studies 

testing the effectiveness of water treatment methods for BMAA removal.148 Studies have linked 

many health problems, both acute and chronic, to exposure to low concentrations of microcystins 

present in water used for consumption.149 

75. Cyanotoxins have also been linked to poisoning, cancer, and disease.150 The International 

Agency for Research on Cancer classified microcystin-LR as possibly carcinogenic to 

humans.151 This was based on substantial evidence supporting a plausible tumor promoter 

mechanism for these liver toxins.152 According to one leading expert, “[c]yanotoxins are among 

the most potent toxins known, far more potent than industrial chemicals.”153 In a 12-year study, 

researchers at Ohio State University identified significant clusters of deaths attributable to non-
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alcoholic liver disease in coastal areas impacted by cyanobacterial blooms.154 The only one in 

Florida occurred in St. Lucie, Indian River and Okeechobee counties, where based on data 

calculated by the CDC, included a death rate from non-alcoholic liver disease that was nearly 

twice as high as the national rate.155 The study, however, did not find a causal relationship 

between cyanobacterial blooms and liver disease and it did not include blooms that coincide with 

the discharges in 2013 and 2016.156 

76. The non-protein amino acid BMAA is a cyanobacteria-derived toxin that has been linked 

to neurodegenerative diseases like Lou Gehrig’s disease (amyotrophic lateral sclerosis, or 

“ALS”), Alzheimer’s disease, and Parkinsonism Dementia Complex (ALS/PDC).157 ALS is a 

debilitating and fatal neuromuscular disease affecting 2 of every 100,000 people worldwide.158 

Approximately 30,000 and 500,000 people suffer from ALS and Parkinson Disease in the United 

States, respectively.159 Alzheimer’s disease inflicts another 5.4 million Americans.160 Cases of 

these neurodegenerative diseases are on the rise.161 Increased longevity alone may not account 

for all of this increase and heritability of these diseases is low (less than 10% of all cases).162  
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77. Extremely high rates of ALS were found in the Mariana Islands, particularly in Guam, in 

the 1940’s and 1950’s.163 Researchers believed the cause to be environmental and later 

discovered BMAA in flour made from cycad seeds.164 In addition to consuming cycad flour, the 

Chamorro indigenous people also ate flying foxes (a type of fruit bat) and other animals that fed 

on cycad seeds.165 It was later determined that BMAA can biomagnify up the food chain from 

the cycad seeds to the animals that consume these seeds and ultimately to people who consume 

these animals.166 Studies by Cox et al. (2003), Banack and Cox (2003), Murch et al. (2004) and 

Banack et al. (2006) found a 10,000-fold biomagnification of free BMA and 50-fold 

biomagnification of total BMAA in the food chain in Guam from symbiotic cyanobacteria to 

cycads to fruit bats.167 The Chamorro of Guam, who consumed the bats, pigs and squirrels had a 

100-fold increase in ALS/PDC.168 The Chamorro who died of these neurodegenerative diseases 

as well as Canadian patients with Alzheimer’s disease had high concentrations of BMAA.169 A 

2016 study by Meneely et al., however, contradicted previous findings and did not find BMAA 
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in the brains of patients with confirmed Alzheimer’s disease.170 Pablo et. al. (2009) documented 

high concentrations of BMAA in Americans who died of ALS but little to no BMA in the brains 

of Americans who died of other causes, suggesting that the situation in Guam is not unique and 

that BMAA can biomagnify in other food chains and enter the human diet.171 

78. The production of BMAA is not limited to cycad seeds172 and most cyanobacteria 

produce BMAA.173 BMAA has been documented in recreational waters throughout the world,174 

and is bioaccumulating in different organisms up the food chain, presenting an increased human 

health risk.175 Brand et al. (2010) found BMAA bio-concentrated in crustaceans, mollusks, and 

some fish in South Florida.176 High levels of BMAA have been found in fish in the 

Caloosahatchee River and Florida Bay.177 Cox et al. (2005) recommended that BMAA 

concentrations be monitored in invertebrates, fish, and grazing animals used for human 

consumption that directly consume cyanobacteria or forage on plants or prey that may have 

accumulated cyanobacteria-produced BMAA.178 Subsequent published articles by other 
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researchers, including in the Journal of the American Medical Association, further support these 

recommendations.179 

79. People near blue-green algae blooms likely inhale the toxins deep into their lungs.180 

There is concern that people exposed to waterborne BMAA may have an increased risk of 

neurodegenerative disease.181 Researchers used GIS software to map ALS cases and lakes with a 

history of HABs in New Hampshire.182 They found that people living within a half-mile of lakes 

contaminated with cyanobacteria had a 2.32-times greater risk of developing ALS than the rest 

of the population.183 The researchers identified clusters of ALS cases in proximity to the 

HABs.184 The latency period for disease development may be several decades.185  

80. Cyanobacteria-produced BMAA has also been linked to motor neuron disease (MND). 

From 1986 to 2016 there has been a 250% increase in MND in Australia, where several lakes 

have experienced large HABs in recent years.186  
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81. As Banack et al. (2010) concluded, “[s]ince human exposure to BMAA appears to be 

widespread, it “has the potential to be a major environmental factor capable of causing ALS and 

other neurogenerative diseases throughout the world.”187 

B. Cyanotoxins Kill and Injure Fish and Wildlife. 

82. There have been numerous descriptions of mammal and bird mortalities associated with 

exposure to cyanobacteria.188 Mass mortality events have been reported on almost every 

continent.189 For example, in 2016, an HAB impacted a 1,700-kilometer stretch of the Murray 

River in Australia and this past year one million fish died from a fish kill in the Murray Darling 

Basin.190 

83. HABs may have both direct and indirect impacts to fish and wildlife from the bottom of 

the food chain up.191 Cyanotoxins can influence the structure of zooplankton communities and 

reduce the filtration capacity and survival of offspring.192 Ingestion of microcystins can result in 

lethal poisoning.193 Cyanotoxins can also inhibit the growth of underwater plants, and adversely 

affect aquatic invertebrates such as mollusks by reducing food intake, filtration, absorption and 

fecal loss, and the scope for growth.194  
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84. Gibble et al. (2016) examined the uptake and release in marine mussels for both 

particulate and dissolved phases of heptotoxin microcystin.195 They found mussels exposed to 

microcystin purged the toxin slowly, with the toxin detectable for at least 8 weeks post-

exposure.196 These results suggest the ephemeral discharge of Microcystis or microcystin to 

estuaries and the coastal ocean accumulate in higher trophic levels for weeks to months 

following exposure.197  

85. Peacock, et al. (2018) studied the occurrence of domoic acid and microcystins in San 

Francisco Bay from 2011 to 2016.198 At least one toxin was detected in 99% of mussel 

samples.199  They found that the presence of these toxins in marine mussels indicates that 

wildlife and humans who consume them are exposed to toxins at sub-lethal and acute levels.200 

These effects, however, are unlikely to be documented and demonstrate the need for regular 

monitoring of toxins and that the occurrence of multiple toxins is a potential threat in other 

ecosystems where freshwater and seawater mix.201 

86. Fish can be exposed to microcystins while feeding or through the gills during 

breathing.202 Fish in the early life stages are generally more sensitive.203 HABs can result in 

damage to the liver, hearth, kidney, skin, gills, and the spleen.204 Microcystins can induce 

                                                           
195 Gibble, C.M., Peacock, M.B., Kudela, R.M. 2016. Evidence of freshwater algal toxins in 

marine shellfish: Implications for human and aquatic health. Harmful Algae 59: 59-66.  
196 Id. 
197 Id. 
198 Peacock, M.B., Gibble, C.M., Senn, D.B., Cloern, J.E., Kudela, R.M. 2018. Blurred lines: 

multiple freshwater and marine algal toxins at the land-sea interface of San Francisco Bay, 

California. Harmful Algae 73:138-147. 
199 Id. 
200 Id. 
201 Id. 
202 Zanchett and Oliveira-Filho (2013). 
203 Id. 
204 Id. 



46 
 

disruption of the cytoskeletal network of the liver, leading to massive pool of blood, followed by 

sinusoid destruction and ultimately death as a result of hepatic hemorrhaging.205 HABs can 

induce high pH and ammonia from the decomposition of cyanobacteria, causing damage to fish 

gills.206 This gill damage may enhance microcystin uptake, leading to liver necrosis.207 Indirect 

impacts may also include a decrease in dissolved oxygen and the proliferation of Clostridium 

botulinum, which in turn can poison birds.208 Aquatic animals may die as a result of toxins from 

cells or a reduction in the amount of dissolved oxygen from the bloom decay process.209 

87. Microcystins also kill marine mammals. In 2010, a team of researchers led by scientists at 

the California Department of Fish and Game and the University of California, Sant Cruz 

published a study on the harmful effects of microcystin on sea otters.210 It was the first study to 

establish a connection between freshwater contamination by microcystin and marine mammal 

mortality.211 Miller et al. (2010) confirmed ocean discharge of freshwater microcystins for three 

nutrient-impaired rivers flowing into the Monterey Bay National Marine Sanctuary. Microcystin 

concentrations up to 2,900 ppm were detected in a freshwater lake and downstream tributaries to 

within 1 km of the ocean.212 The team reported the deaths of at least 21 California sea otters (a 
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federally listed threatened species) linked to microcystin intoxication.213 Farmed and free-living 

clams, mussels, and oysters that are often consumed by sea otters and humans exhibited 

significant biomagnification (up to 107 times ambient water levels) with slow depuration of 

freshwater cyanotoxins.214 Contaminated marine bivalves were implicated as the most likely 

source of hepatotoxins for wild otters that were recovered near river mouths and harbors.215 

These findings suggest “a potentially serious environmental and public health threat that extends 

from the lowest trophic levels of nutrient-impaired freshwater habitat to apex marine 

predators.”216 Animals and humans may be at risk from microcystin poisoning when consuming 

shellfish harvested near the shoreline.217  

88. In Florida, several fish and wildlife mortality events occurred in Lake Harney, Crescent 

Lake, Lake Griffin, the St. John’s River, and Crystal Lake during cyanobacterial blooms.218 A 

white pelican, which was one of several animals that were reported to have died during a 2-3 

week period at Lake Harney during a significant HAB, was found to have anatoxin -a levels in 

the gut and liver that were considered to be potentially acutely toxic.219 

89. Brown et al. (2012) studied dolphins in the St. Johns River watershed that stranded and 

died from 2013 to 2017. The researchers found both estuarine and coastal dolphins were exposed 

to microcystins, with potential toxic and immune health impacts.220 
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90. In 2018, the Ocean Research and Conservation Association (ORCA) analyzed 54 fish 

caught in Martin County.221  Researchers found that 27.8% of fillets and 69.8% of livers 

contained microcystin concentrations above established detection limits.222  The average 

microcystin level in fillets was 7.4 ng/g with a range of 0.8-39 ng/g. and the average microcystin 

level of liver samples was 17.2 ng/g with a range of 0.6-149 ng/g.223 ORCA researchers also 

interviewed 27 subsistence fishers and tested 22 fish from the Port Mayaca locks.224 Based on 

these initial findings, subsistence fishers eat 3 to 4 times more fish than the average U.S. citizen 

and depend on fishing for up to seven meals per week.225 Most fish caught at the locks had 

detectable microcystin in the fillets (63.6%) and livers (54.5%) with average levels of 3.1 ng/g 

and 13.6 ng/g, respectively.226 ORCA’s subsistence fishing study will be completed, with a paper 

submitted for publication, in the summer of 2019.227 

91. The amount of cyanotoxins in Florida’s waters is astonishing and the frequency, duration, 

and geographic scope of these HABs appear to be on the rise. From May 4 to August 4, 2016 the 

Department took approximately 200 water samples from the St. Lucie River and Estuary, 

Caloosahatchee River and Estuary, Lake Okeechobee, Indian River Lagoon, and other nearshore 

waters.228 Microcystin concentrations ranged from below the detection limit to 414.3 micrograms 

per liter.229 Among the species identified were Microcystis aeruginosa, Scrippsiella trochoidea, 
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Planktolyngbya limnetica, Dolichospermum circinalis, and Plectonema wollei.230 Once these 

toxic cells reached the St. Lucie Estuary, M. aeruginosa continued to grow due to slow water 

movement and extended residence times.231 The EPA noted that Lake Okeechobee is subject to 

agricultural runoff from adjacent cattle farms and sugar cane fields, which contributed to the 

formation of this “massive cyanobacterial bloom.”232  

92. In 2017, samples had the highest recorded concentration of microcystin collected in the 

past five years.233 In August 2018, the Department collected water samples with toxic algae at 

the rate of 110 parts per billion, 10 times the level the World Health Organization has determined 

to be hazardous for humans in recreational waters.234 Testing had detected even higher levels in 

July 2018 at 154.38 PPB and 33,000 PPB in 2016.235 

93. Florida Bay, the state’s largest estuary, is also being severely impacted by HABs.236 In 

the late 1980’s, Central Florida Bay experienced an extensive seagrass mortality event.237 Just a 

few years later in the mid-1990’s researchers observed dense cyanobacteria blooms, the 

degradation of sponge communities, and changes in juvenile lobster population dynamics in 

central Florida Bay.238 Synechococcus blooms followed from 2005-2008 in Barnes and 
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Blackwater Sounds, which were also associated with mortality events to aquatic biota.239 

Another synechococcus bloom occurred in 2013, which was associated with sponge mortality in 

south central Florida Bay.240  

94. Samples of pink shrimp, blue crabs, and some bottom-dwelling species of fish in Florida 

Bay have been documented to have BMAA concentrations similar to that found in fruit bats in 

Guam.241 In addition to the harm caused to fish, sponges, and spiny lobsters, HABs in Florida 

Bay have reduced seagrass beds, disrupted zooplankton grazing, and inhibited the transfer of 

primary production to upper tropic levels and fisheries.242 Brand (2009) hypothesized that these 

HABs are the result of phosphorus from western Florida Bay mixing with nitrogen from eastern 

Florida Bay, generating an HAB in middle Florida Bay.243 

95. Cyanobacteria is also impacting offshore waters as coral are becoming overgrown by 

cyanobacteria and cyanobacterial diseases.244  
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96. Cyanotoxins can bioaccumulate in aquatic invertebrates and aquatic vertebrates and 

cyanotoxins may be transported through the food web.245 Cyanotoxins can accumulate in 

zooplankton and aquatic invertebrates, thereby affecting fish that feed on plankton.246 

Piscivorous birds in turn consume cyanotoxins in the contaminated fish.247 There has been 

increasing concern about HABs in wildlife refuges and other areas where animals, especially 

birds, congregate in large numbers.248 

97. BMAA concentrations in animals exposed to cyanobacteria have been observed in 

Florida, including moderate amounts in mollusks and high concentrations in fish in the 

Caloosahatchee River.249 Bottlenose dolphins can have similar diets to humans (fish and 

crustaceans), and those that have died in the Indian River Lagoon have similar concentrations of 

BMAA in their brains as humans that have died of neurodegenerative diseases.250 In a recently 

published study, researchers at the University of Miami were the first to show detectable levels 

of BMAA in bottlenose dolphin brains that also displayed degenerative damage similar to 

Alzheimer’s, Lou Gehrig’s disease, and Parkinson’s disease in humans.251 The dolphins studied 

included seven that beached themselves in 2005 along the Atlantic, the Indian River Lagoon, the 
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Banana River and Gulf of Mexico.252 Other impacted wildlife in Florida have been found to have 

similar concentrations of BMAA as in impacted wildlife in Guam.253  

98. Wildlife deaths may be underreported because of lack of human observation or they are 

too decomposed when they are found (precluding reliable pathological and toxicological 

analysis).254 

C. Cyanotoxins Kill and Injure Livestock and Pets. 

99. The toxic effects of a cyanobacteria bloom were first scientifically documented in an 

1878 study by George Francis of mass livestock deaths in Lake Alexandria, Australia.255 

Livestock deaths have been reported on every inhabited continent and have included ruminants, 

hogs, horses, fowl, cultured fish and even honeybees.256 Large numbers of livestock die every 

year in southern Africa from ingesting cyanotoxins.257 Acute symptoms of poisoning in livestock 

include loss of appetite, weakness, staggering, or inflammation of the muzzle, ear, or udder.258 

Higher levels of cyanotoxins can lead to severe liver damage, the development of jaundice, and 

severe photosensitization.259 Livestock may die minutes after drinking contaminated water.260 

Often poisoning from cyanobacterial blooms is not noticed until hours after ingestion of water or 

food, by which time it is too late.261   
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100. Pets can be exposed to higher concentrations of cyanotoxins than humans because they 

are known to consume cyanobacterial scum and drink contaminated water.262 Dogs are 

particularly at risk because they may lick cyanobacterial cells from their fur after swimming in 

water impacted by an HAB.263 Common signs of poisonings in pets include repeated vomiting, 

diarrhea, loss of appetite, abdominal swelling, stumbling, seizures, convulsions, disorientation, 

inactivity, or skin rashes and hives.264 A number of dogs die each year from cyanotoxin 

poisoning.265 Backer et al. (2013) documented a significant increase in the reporting of canine 

mortalities since the 1970s.266 In 2015, three dogs in New York state became ill after being 

exposed to recreational waters affected by HABs.267 EPA believes the impacts on domestic and 

companion animals are likely under-recognized because many cases are misdiagnosed, few cases 

are biochemically confirmed, and even fewer are reported in scientific literature.268 In 2016, the 

CDC launched the One Health Harmful Algal Bloom System as part of its National Outbreak 

Reporting System, which allows states to report animal cases in addition to human illnesses.269  

101. In 2018, a necropsy determined that toxic blue-green algae in the St. Lucie River killed a 

standard poodle named Finn.270 Two golden retrievers became seriously ill after they got into the 
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North Fork of the St. Lucie River near the family home.271 Pathology reports showed blue-green 

algae and microcystin in the blood, urine, and vomit.272 At least three other dogs became sick 

after coming into contact with the river.273 

D. Cyanotoxins Cripple Local Economies. 

102. Outdoor recreation, including recreational fishing, hunting, and wildlife-viewing generate 

$10.1 billion annually for Florida’s economy.274 

103. Nutrient pollution and HABs can have significant impacts to state and local economies, 

including loss of recreational revenue, impacts to commercial fisheries, recreational fishing, and 

tourism, decreased property values, and increased drinking-water treatment costs.275 Dodds et al. 

(2009) estimated $2.2 billion annual losses in recreational water usage, waterfront real estate, 

and spending on recovery of threatened and endangered species as a result of eutrophication in 

U.S. freshwaters.276 The authors noted that they likely underestimated losses from 

eutrophication. Hoagland and Scatasta (2006) estimated algae blooms in the United States cost 

$82 million annually from impacts to fisheries, public health, tourism, and coastal 

management.277  
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104. As the EPA explains, “fishing and shellfish industries are hurt by harmful algal blooms 

that kill fish and contaminate shellfish.  Annual losses to these industries from nutrient pollution 

are estimated to be in the tens of millions of dollars.”278  

105. HABs may be responsible for a significant decline in the number of spotted sea trout 

caught by commercial fisherman and recreational anglers in Florida waters, particularly in areas 

most impacted by the discharges and HABs.279 According to statewide commercial landing data, 

the combined catch dropped from 79,274 pounds in 2012 to 21,926 pounds in in 2017.280 The 

commercial value of trout plummeted from $174,087 in 2012 to $62,801.281 Far fewer fish are 

being caught per trip, with 49.5 pounds per trip in 2012 to 18.5 pounds per trip in 2017.282  The 

most alarming losses are along the East coast from Volusia to Martin Counties, which 

experienced an 82% catch decline from 2012 to 2017 and in Lee and Charlotte Counties, where 

the catch suffered a 96% loss from 2012 to 2018.283 The precipitous decline in the harvest of 

spotted sea trout, which reside year-round in Florida’s coastal estuaries, prompted FWC staff to 

recommend a reduction in bag limits for recreational anglers.284  

106. HABs may also have a significant adverse impact on property values throughout the 

state. In 2015, a Florida Realtor’s study found changes in the water quality of the St. Lucie 

Estuary, Loxahatchee Estuary, and a portion of the Indian River Lagoon north of the St. Lucie 
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Inlet, as measured by changes to one-year average Secchi disk depth,285 resulted in an estimated 

$488 million reduction in Martin County’s aggregate property value between May 1, 2013 and 

September 1, 2013.286 The study further found that a one-foot loss of Secchi disk depth in Lee 

County would be associated with an estimated loss of $541 million.287 

107. Lake Erie serves as a telling example of the crippling economic impact cyanobacteria 

blooms can have on local communities. A preliminary study on the economic impacts of a 2014 

HAB in Lake Erie estimates a $43 million loss in recreation and tourism, a $18 million loss in 

property values, and $4 million in costs associated with treating drinking water.288 Large, 

summer-long blooms can result in 3,600 fewer fishing licenses being issued and cost counties 

adjacent to Lake Erie an estimated $5.58 million in lost fishing expenditures.289 Researchers 

estimated over $2 million in economic losses if 67 Lake Erie beaches were closed for just one 

day.290 There was up to a $2,025 increase in home prices when algal levels were reduced.291 

108. Red tides can also have debilitating economic impacts. In 2000, Galveston County, Texas 

experienced a $22-$25.4 million economic impact from red tide due to fishery closures, loss 
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tourism, and the costs of beach cleanup.292 In 2011, oyster lands dropped by more than $10.3 

million in Texas due to red tide.293 Red tides contributed to a nearly $50 million loss in income 

in Maine in 2005.294 Five million dollars in federal disaster relief was appropriated by the U.S. 

Commerce Department to address red tide impacts in Maine, New Hampshire, and 

Massachusetts.295  

109. Larkin and Adams (2007) studied economic losses caused by red tides in Fort Walton 

Beach and Destin, Florida from 1995 through 1999.  They found a reduction in revenues of $2.8 

million for restaurants and $3.7 million per month for lodging.296 In another study by Morgan et 

al. (2009) restaurant revenue in Southwest Florida for two out of three restaurants decreased 

from $868 to $3,734 each day red tide was detected.297 There was an estimated $1.56 million in 

small business loans due to Florida’s red tide disasters in 1996, 1999, 2001, and 2002.298 Four 

Florida counties and two municipalities reported over $785,000 in red tide and clean-up response 

costs from 2004-2007.299 The Sanibel and Captiva Islands Chamber of Commerce recently 
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estimated a total loss revenue for the region of $46,814,419 from July-December 2018, which 

marks a year over year decrease of 38.7%. Sanibel and Captiva Islands experienced a 78% 

accommodations cancellation rate during the period or red tides.300 

110. While there may be costs associated with promulgating water quality criteria for 

cyanotoxins, the benefits to the environment and the local economies affected by HABs would 

be substantial.   

E. Cyanotoxins May Intensify and Prolong Red Tides.  

111. Red tide has been called “one of the most common chemical stressors impacting South 

Florida coastal and marine ecosystems,”301 and studies suggests that nutrients including 

phosphorus and nitrogen from discharges as well as biomass killed by cyanobacteria can 

energize or reawaken red tide.302 Cyanobacteria are frequently dominant in waters without 
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detectable red tide, suggesting that they may play an important role in providing fuel to initiate 

red tide blooms.303 The cyanobacteria synechococcus is a potential prey source in nutrient poor 

environments for red tide.304 Synechococcus has been detected in the Lake Okeechobee 

system.305  

112. Red tide is caused by the dinoflagellate Karenia brevis which produces brevetoxins that  

kill fish,306 make filter-feeding fish extremely toxic to other animals, and cause respiratory and 

intestinal distress in humans.307 Red tide has also been linked to land mammal and bird 
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mortality,308 and can bioaccumulate.309 Exposed fish and seagrasses can accumulate high 

concentrations of brevetoxins and act as toxin vectors to dolphins and manatees.310 People 

generally do not become aware of its presence until it reaches above 100,000 cells/l, which is 

when it leads to fish kills,311 shellfish toxicity, and respiratory distress.312  

113. There has been an increase in red tide in southwest Florida since 1954, in abundance and 

frequency.313 Other red tide impacts include paralytic shellfish poisoning,314 neurotoxic shellfish 

poisoning, ciguatera fish poisoning, fish kills, loss of submerged vegetation, shellfish mortalities, 

and marine mammal mortalities.315 Brevetoxins are large, lipid soluble molecules that 

bioaccumulate in fatty tissue and are not easily shed or excreted.316 As a result, sublethal 

concentrations can have lethal consequences.317 Because k. brevis is a particularly delicate 
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dinoflagellate, turbulence can break apart the cells and aerosolize the brevetoxins which are then 

inhaled and can cause respiratory distress.318  

114. Eerera et al. (2011) determined that by rapidly changing salinity to simulate the shift 

from oceanic to coastal conditions, brevetoxin was triggered, showing that brevetoxin production 

can increase dramatically in response to osmotic stress regardless of the initial source of the red 

tide.319 Sources contributing to red tide include nutrients in runoff, iron-rich atmospheric dust, 

dead marine life, and nutrient rich groundwater.320  

115. At concentrations of >100,000 cells/l, the 12 brevetoxins produced by red tide can and 

have killed marine animals, including fish, sea turtles, manatee, sea birds, and dolphins.321 

Brevetoxins from red tide have long been known to cause manatee mortality.322 Two hundred 

seventy-seven manatees were killed in Florida in 2013.323 One hundred seventy-nine threatened 

loggerhead sea turtles died in 2005-2006.324 One study found markedly less shrimp and fish 
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activity during red tide.325 Meanwhile, almost nothing is known about the long-term chronic 

exposure.326  

116. Red tides have also impacted coastal economies. Red tide increases the use of emergency 

medical services, local fisheries close, and local restaurants, hotels, and shops are affected.327 In 

one hospital in Sarasota County, emergency room visits due to respiratory illness increased by 

54% during red tides in 2001-2002.328 One study found that red tide can cause $0.5-4.4 million 

in emergency room costs for treating respiratory illness associated with red tide.329 Another 

calculated $300,000 impacts in lifeguard absenteeism in Sarasota County alone.330 Anderson 

(2000) calculated red tide is responsible for more than $20 million tourism-related loses every 

year.331 Between 1995-1999 monthly restaurant and lodging revenues in Florida’s panhandle 

reduced by $4.1 million and $5.4 million monthly during months with red tides.332 A “super 

bloom” in 2011 caused a 60% loss of seagrass coverage in the Indian River lagoon due to 

shading. Brown tides that followed in 2012 prevented these seagrasses from recovering. Because 
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seagrasses contribute between $5,000-$10,000 per acre per year to the local economy, the loss of 

seagrass beds in 2011 resulted in a potential loss of $235-$470 million to the local economy.333  

117. Last year Florida experienced one of the worst red tides in a decade.334 The bloom and 

resulting fish kills reached the Florida panhandle in Okaloosa, Walton, Bay and Franklin 

counties and wrapped around the southern tip of Florida and up the Atlantic coast.335 By October 

2018, red tide closed beaches in Pinellas, Manatee, Sarasota, Lee, Collier, Escambia, Okaloosa, 

Brevard, Martin, and Indian River Counties.336 Concentrations of more than 1 million K. brevis 

cells per liter were observed in Pinellas, Hillsborough, Manatee, and Sarasota Counties by 

November 2018.337 Governor Scott declared a state of emergency, and by August 2018, 

thousands of tons of marine life killed by the bloom had been removed, costing tax-payers 

millions of dollars.338 The red tide killed and harmed numerous species of wildlife all along 

Florida’s Gulf coast, including federally protected sea turtles, manatees, and bottlenose 

dolphins.339 The FWC reported in January 2019 that since red tide blooms started spreading 
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across the Gulf coast in 2017, 589 sea turtles died, making it the largest number of stranded sea 

turtles attributed to a single red tide event.340 FWC reports that red tide  contributed to the deaths 

of 224 Florida manatees in 2018.341 NOAA reported that as of April 18, 2019, 159 bottlenose 

dolphins have stranded along the Southwest coast of Florida.342 Red tide is further responsible 

for the deaths of countless marine animals including those listed below: 
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343  

F. Excessive Nutrients and Climate Change are Contributing to HABs. 

 

118. The EPA has stated, “Nutrient pollution of water is one of America’s most widespread, 

costly and challenging environmental problems, caused by excess nitrogen and phosphorus in the 

air and water. More than 100,000 miles of rivers and streams, close to 2.5 million acres of lakes, 
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reservoirs and ponds, and more than 800 square miles of bays and estuaries in the United States 

have poor water quality because of nitrogen and phosphorus pollution.”344 According to a 2012 

EPA study, approximately 35% of lakes have excessive levels of total nitrogen and 40% of lakes 

have excessive levels of total phosphorus.345 In 2015, EPA Administrator Gina McCarthy 

remarked, “Nutrient pollution and harmful algal blooms are among America’s most serious and 

growing environmental challenges.”346 

119. Nutrient over-enrichment is a key environmental driver that influences the proportion of 

cyanobacteria in the phytoplankton community, the cyanobacterial biovolume, cyanotoxin 

production, and the impact that cyanobacteria may have on ecosystem function and water 

quality.347 Loading of nitrogen and/or phosphorus to water bodies from agricultural, industrial, 

and urban sources affects the development of cyanobacterial blooms and are associated with 

cyanotoxin production.348  

120. As EPA explained in a 2016 memorandum to state environmental protection agencies and 

water managers, nutrient pollution is contributing to an increasing trend in observed HABs in 

surface waters across the nation.349 According to the agency, studies strongly suggest that 

“reductions in nutrient pollution are needed to stem eutrophication and cyanobacterial bloom 

                                                           
344 EPA, EPA Issues Health Advisories to Protect Americans from Algal Toxins in Drinking 

Water (May 6, 2015), at https://archive.epa.gov/epa/newsreleases/epa-issues-health-advisories-
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345 Congressional Research Service, Freshwater Harmful Algal Blooms: Causes, Challenges, 
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Collaborative Survey of Lakes in the United States, EPA 841-R-16-113, December 2016). 
346 EPA, supra note 344. 
347 EPA (2016) at 17. 
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expansion.”350 Unfortunately, states across the country have been unable to effectively manage 

nutrient pollution, particularly from agriculture.351 

121. The State has long been aware of the problem of nonpoint source pollution and the 

increasing threats posed by HABs. In 2008, the Department remarked: 

Freshwater harmful algal blooms (HABs) are increasing in frequency, duration, 

and magnitude and therefore may be a significant threat to surface drinking water 

resources and recreational areas. Abundant populations of blue-green algae, some 

of them potentially toxigenic, have been found statewide in numerous lakes and 

rivers. In addition, measured concentrations of cyanotoxins – a few of them of 

above the suggested guideline levels-have been reported in finished water from 

some drinking water facilities.352 

 

122. In 2010, the Department similarly stated: 

Nutrient loading and the resulting harmful algal blooms continue to be an issue. 

The occurrence of blue-green algae is natural and has occurred throughout 

history; however, algal blooms caused by nutrient loading from fertilizer use, 

together with a growing population and the resulting increase in residential 

landscapes, are an ongoing concern.353 

 

123. Unsurprisingly, nutrient pollution, especially phosphorus and nitrogen, continues to 

plague Florida’s waters. According to a 2018 report prepared by the Department, of the 4,393 

waterbody segments assessed in the state, 2,440 were impaired.354 Of these impaired waters, 

                                                           
350 EPA (2016) at 18. 
351 See James S. Shortle et. al., Reforming Agricultural Nonpoint Pollution Policy in an 

Increasingly Budget-Constrained Environment, 46 Envtl. Sci. & Tech. 1316, 1316 (2012)(“It has 

been well established that agricultural [nonpoint source pollution] policies are not having the 

desired outcomes.”); State-EPA Nutrient Innovations Task Group, An Urgent Call to Action: 

Report of the State-EPA Nutrient Innovations Task Group 1 (2009). 
352 Florida Department of Environmental Protection. 2008. Integrated Water Quality Assessment 

for Florida: 2008 305(b) Report and 303(d) List Update, p. 67.  
353 EPA, Water Quality Standards for the State of Florida’s Lakes and Flowing Waters; Final 

Rule, 75 Fed. Reg. 75762, 75769 (Dec. 5, 2010) (citing Florida Department of Environmental 

Protection. 2010. Integrated Water Quality Assessment for Florida: 2010 305(b) Report and 

303(d) List Update) (emphasis added). 
354 Florida Department of Environmental Protection. 2018. Final Integrated Water Quality 

Assessment for Florida: 2018 Sections 303(d), 305(b), and 314 Report and Listing Update, p. 17. 
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1,893 segments required a TMDL.355 “The most frequently identified causes of impairment 

include dissolved oxygen (DO), fecal coliform, and nutrients.”356 The major sources of nitrogen 

and phosphorus pollution are generally the same as those found nationally: urban and suburban 

stormwater runoff, wastewater discharges, row crop agriculture, livestock production, and 

atmospheric deposition.357 This pollution is fueled by an ever increasing population.358 

124. The ill effects of nutrient pollution are perhaps most evident in Florida’s largest 

freshwater lake- Lake Okeechobee. As Graham et al. (2015) explain, for the past several decades 

phosphorus imported into the basin, primarily to improve agricultural production, has largely 

accumulated in soils and sediments. In addition, legacy phosphorus has become a constant 

source of additional phosphorus loading to the lake and estuaries. These increased phosphorus 

loads have accelerated the eutrophication process across the south Florida landscape.359  

125. The situation appears to be only getting worse. A 2014 environmental report prepared by 

the South Florida Water Management District (SFWMD) revealed that the five-year phosphorus 

load was 451 metric tons, which is 311 metric tons or 322% of the water quality goal of 140 

metric tons per year.360 The amount of phosphorus loading since then has only increased. The 

most recent 5-year average annual load of total phosphorus to Lake Okeechobee (2014-2018) is 

                                                           
355 Id. 
356 Id. 
357 See Environmental Protection Agency, Water Quality Standards for the State of Florida’s 

Estuaries, Coastal Waters, and South Florida Inland Flowing Waters, Proposed Rue, 77 Fed. 

Reg. 74924, 74930 (Dec. 18, 2012). 
358 See id. 
359 Graham, W.D., et al. 2015. Options to Reduce High Volume Freshwater Flows to the St. 
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Southern Everglades. An Independent Technical Review by the University of Florida Water 

Institute, at 63. 
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633 metric tons per year.361 The majority of these nutrients entered the watershed from 

agricultural and urban sources. There have been no significant reductions in phosphorus loading 

in many of the Okeechobee sub-watersheds,362 despite several phosphorus reducing projects.363 

The Lake has been a net sink, with more phosphorus entering the lake than leaving it.364 As the 

SFWMD summarized in its 2011 environmental report, “more aggressive nutrient control 

measures still need to be implemented in all the surrounding basins that discharge to the lake in 

order to reach the lake’s [Total Maximum Daily Load] TMDL goal of 140 mt of phosphorus per 

year.”365 

126. Although phosphorus has long been considered the primary limiting nutrient for HABs in 

freshwater systems366 reducing phosphorus alone may not be an adequate strategy for many 

surface waters.367 HABs may proliferate in response to combined phosphorus and nitrogen 

additions, or in some instances, only the addition of nitrogen.368 Microcystis, for example, cannot 

fix atmospheric nitrogen and requires combined nitrogen sources for growth.369 Increased usage 

of nitrogen fertilizers, urban and agricultural nitrogen wastes, and atmospheric nitrogen 

deposition have increased bioavailable nitrogen in receiving waters.370 In addition to phosphorus, 

                                                           
361 SFWMD. 2019. South Florida Environmental Report, 8B-7. 
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nitrogen is being delivered to Lake Okeechobee and the loading rates are highly correlated.371 

The total nitrogen load average is 6,772 tons- a 470-ton increase from the average for WY2013-

WY2017.372  External nitrogen input can be “a key driver” of eutrophication and Microcystis can 

dominate in areas despite phosphorus focused controls.373 Thus, management of phosphorus 

loading alone may not be enough to control the growth and/or toxicity of cyanobacteria such as 

Microcystis.374  

127. Paerl, et al. (2018) observed that while phosphorus reductions are typically prescribed for 

freshwater systems and nutrient reductions have mainly been emphasized for brackish and 

coastal waters, most systems are hydrologically interconnected, so single nutrient reductions 

upstream may not necessarily reduce HAB impacts downstream.375 They concluded reducing 

both nitrogen and phosphorus inputs “is the only viable nutrient management solution for long-

term control of HABs along the continuum.”376 

128. Increased nitrogen loading may also be contributing to the increased frequency of red 

tides in Florida. Brand and Compton (2007) examined data on K. brevis along the southwest 

coast of Florida from 1954 to 2002.377 They hypothesized that greater nutrient availability in the 

ecosystem is most likely the cause of an increase in K. brevis biomass.378 A large increase in 

human population and associated activities (e.g. more sewage, more disturbance of terrestrial and 
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374 Gobler, et al. (2016). 
375 Paerl, H.W., Otten, T.G., and Kudela, R. 2018. Mitigating the expansion of harmful algal 

blooms across the freshwater-to-marine continuum. Environ. Sci. Technol. 52(10):5519-5529. 
376 Id. 
377 Brand and Compton (2007). 
378 Id. 



71 
 

wetland ecosystems that sequester nutrients, and more land surface runoff) in South Florida over 

the past fifty years is a major factor.379 Brand and Compton estimated the total amount of 

nitrogen available to phytoplankton in the Caloosahatchee and Peace Rivers is approximately 

two to three times larger than just the inorganic nitrogen (which is produced from river flow for 

example).380 They opined that a combination of river flow, non-point source inputs, and 

groundwater provide sufficient nutrients to generate the K. brevis blooms that have been 

observed inshore.381 

129. The EPA has recognized the role both nitrogen and phosphorus play in HABs and the 

agency has identified the need for both nitrogen and phosphorus criteria to help prevent 

eutrophication and the proliferation of HABs.382 The Department and FWC also recently 

identified the importance of limiting nutrient pollution to prevent toxic red tide and 

cyanobacteria blooms.383 

130. Studies suggest that an increase in temperature may influence cyanobacterial dominance 

in phytoplankton communities.384 Optimum temperatures for microcystin production range from 

20 to 25 degrees Celsius.385 These warmer temperatures appear to favor the growth of toxigenic 
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strains of Microcystis.386 Temperature may also indirectly increase cyanobacterial biomass 

through its effect on nutrient concentrations.387  

131. Florida is experiencing rising temperatures, due in large part to the effects of climate 

change. Climate models project both continued warming in all seasons across the southeast 

United States and an increase in the rate of warming.388 Climate change is also resulting in 

changed precipitation patterns, with an increase in the incidence and severity of both drought and 

major storm events in the southeast.389 The percentage of the southeast region experiencing 

moderate to severe drought has already increased over the past three decades. Since the mid-

1970s, the area of moderate to severe spring and summer drought has increased by 12 percent 

and 14 percent, respectively. Fall precipitation tended to increase in most of the southeast, but 

the extent of region-wide drought still increased by nine percent.390 Studies have found that the 

frequency of high-severity hurricanes is also increasing in the Atlantic Ocean.391   
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132. Climate change is likely contributing to the growth of HABs,392 and “will severely affect 

our ability to control blooms, and in some cases could make it near impossible.”393 Favorable 

conditions for blooms include warm waters, changes in salinity, increases in atmospheric carbon 

dioxide concentrations, changes in rainfall patterns intensify coastal upwelling, sea level rise and 

high nutrient levels.394  

133. Climate change is warming ocean waters, which may create a competitive advantage for 

harmful algae, including Microcystis, by out competing other algae that is not as successful at 

warmer temperatures.395 Warming surface waters increases the frequency, strength, and duration 

of stratification which favors both cyanobacteria and dinoflagellates.396 Warmer temperatures 

reduce water viscosity, which may give cyanobacteria a competitive advantage over other 

algae.397 Rising global temperatures and changing precipitation patterns may stimulate 

cyanobacterial blooms.398 Warmer temperatures favor heat-adapted surface bloom forming 

cyanobacteria.399 Warmer surface waters, particularly where there is also reduced precipitation, 
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are susceptible to high vertical stratification.400 As temperatures rise due to climate change, 

stratification is expected to occur earlier in the spring and last longer into the fall.401 The increase 

in water column stability associated with higher temperatures and climate change may favor the 

production of cyanobacteria and possibly the prevalence of cyanotoxins, including 

microcystins.402  

134. Climate change is also leading to an increase in extreme weather events. Extreme rainfall 

could increase nutrient loading from runoff.403 Climate scientists believe that there is an Atlantic 

Multidecadal Oscillation, and that there are significant differences in inflows to Lake 

Okeechobee between dry phases and wet phases. The dry phase, which lasted from about 1965 to 

1994, has shifted to a wet phase. There is evidence that during the previous wet period from 

around 1930 to 1964 the inflows to the lake were about double as compared to the dry period of 

1965 to 1994.404 It is likely that climate-driven increases in inflows from human altered 

watersheds will increase the prevalence of HABs.405  
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135. Nutrient pollution may also be further exacerbated by climate change as septic tanks,406 

and similar sources of waste are threatened by sea level rise, particularly in south Florida.407 

136. Chapra et al. (2017) developed a modeling framework for HABs in the continental 

United States.408 The model projects that cyanobacteria concentrations are likely to increase due 

to rising water temperatures and increased nutrient levels, resulting in a mean number of HAB 

occurrence from about 7 days per year per waterbody to 16-23 days in 2050 and 18-39 days in 

2090.409  The team found the greatest impacts to recreation, in terms of costs, are in the 

Southeast.410  

V. THE DEPARTMENT HAS THE AUTHORITY TO PROMULGATE WATER 

QUALITY STANDARDS FOR CYANOTOXINS 

 

A. The Clean Water Act Provides a Comprehensive Framework for Florida to 

Establish Protective Water Quality Standards and Restore Impaired Waters. 

 

137. The Clean Water Act was enacted in 1972 to address a national water quality crisis. 

Drinking water contained chemicals exceeding recommended limits, pollution forced the closure 

of shellfish beds, the discharge of polluted water was causing massive fish kills, and bacteria 
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levels made waters unsafe to swim in. Water pollution was costing the country billions of dollars 

every year.411  

138. Congress passed the Clean Water Act “to restore and maintain the chemical, physical, 

and biological integrity of the Nation’s waters.”412 The Clean Water Act provides a 

comprehensive framework for protecting our nation’s water quality from both “point source” and 

“non-point source” pollution. 

139. A “point source” is “any discernable, confined and discrete conveyance… from which 

pollutants are or may be discharged.”413 The Clean Water Act prohibits the “discharge of any 

pollutant by any person” unless authorized by a permit.414 A “discharge” is “any addition of any 

pollutant to navigable waters from any point source.”415 Point source pollution is controlled 

through permits issued under section 402 of the Clean Water Act through the National Pollution 

Discharge Elimination System (NPDES) program.416  

140. Non-point source pollution is “the type of pollution that arises from many dispersed 

activities or large areas, and is not traceable to any single discrete source.”417 These diffuse 

sources of pollution (like farms and roadways) are sources from which runoff drains into a 

watershed.418 
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141. Nonpoint source pollution is the largest contributor to water quality degradation in the 

United States.419 The EPA has determined that agricultural nonpoint discharges are the leading 

source of water quality impacts on the nation’s lakes and rivers,420 and the agency has stated that 

“the vast majority of our nation’s impaired waters have no possibility of being restored unless 

the nonpoint sources affecting those waters are effectively remediated.”421  

142. Nonpoint source pollution is not subject to permitting like point-source discharges and 

EPA plays a limited role in nonpoint source pollution through what is described as a 

“cooperative federalism” approach.422 Nonpoint source pollution is managed primarily by the 

states through section 303 of the Clean Water Act.   

143. Control of both point source and nonpoint source pollution turns in large part on the 

implementation of water quality standards. To that end, Section 303 of the Act directs states, 

subject to EPA approval, to develop and enforce comprehensive water quality standards 

establishing water quality goals for all intrastate waters.423 These standards must “protect the 
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public health or welfare, enhance the quality of water and serve the purposes of the [Clean Water 

Act].”424  

144. Water quality standards are central to the design and plan of the Clean Water Act and are 

at the heart of each strategy of pollution control under the Act. A water quality standard “defines 

the water quality goals of a water body, or portion thereof, by designating the use or uses to be 

made of the water and by setting criteria that protect the designated uses.”425 Uses are typically 

specified as part of a classification system, with the highest class consisting of potable water 

supplies.426 The Clean Water Act requires that the classification system provide water quality for 

the protection and propagation of fish, shellfish, and wildlife and provide for recreation in and on 

the water where attainable.427 Any existing use and water quality necessary to continue 

supporting that use must also be protected and maintained.428 Criteria then build on these “uses,” 

fleshing out state water quality standards. These criteria may be expressed as numerical 

constituent concentrations, narrative statements, or both,429 and represent a quality of water that 

supports a particular use.430 States are encouraged to adopt numeric values431 and water quality 

criteria must “accurately reflect[] the latest scientific knowledge.”432  
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145. In addition to identifying designated uses and establishing criteria to protect these 

designated uses, states must also develop and adopt a statewide anti-degradation policy and 

identify the methods for implementing such a policy as part of their state water quality 

standards.433 Pursuant to Florida’s “antidegradation” policy, “[e]xisting instream water uses and 

the level of water quality necessary to protect the existing uses shall be maintained and 

protected.”434  

146. When criteria are met, water quality will generally protect the designated use.435 EPA 

regulations require states to “adopt those water quality criteria that protect the designated use” 

and that such criteria “must be based on sound scientific rationale and must contain sufficient 

parameters or constituents to protect the designated use.”436 “In designating uses of a waterbody 

and the appropriate criteria for those uses, the State shall take into consideration the water quality 

standards of downstream waters and ensure that its water quality standards provide for the 

attainment and maintenance of the water quality standards of downstream waters.”437 States are 

required to review their water quality standards at least once every three years and if appropriate, 

revise or adopt new standards.438  

147. Any new or revised water quality standards must be submitted to EPA for review and 

approval or disapproval.439 EPA may determine, even in the absence of a state submission, that a 
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new or revised standard is needed to meet the requirements of the Clean Water Act.440 “Water 

quality standards play an important role in maintaining and improving the cleanliness and safety 

of the nation’s waterbodies, because they are designed to determine which waterbodies are safe 

enough to support their designated uses.”441 

148. After a state has adopted water quality standards (with EPA approval), it conducts water 

quality monitoring to assess whether state waters are meeting water quality standards.442 

Monitoring helps inform a range of Clean Water Act decisions including, among others, 

identifying impaired or threatened waters, establishing total maximum daily loads for these 

waters, supporting the development of certain water quality-based effluent limits (WQBELs), 

tracking trends in water quality over time, and identifying emerging problems.443 

149. Waters that are unable to meet basic needs-such as potable water supply, fishing, and 

recreation-are deemed “impaired” by states pursuant to Section 303 of the Clean Water Act. The 

Act requires states to determine whether waters within their respective boundaries do not meet 

their designated uses and develop a comprehensive list of these “impaired” waters.444 To do this, 

40 C.F.R. § 130.7 requires states to “assemble and evaluate all existing and readily available 

water quality-related data and information” for waters that include, but are not limited to, “those 

for which water quality problems have been reported by local, state, or federal agencies; 

members of the public; or academic institutions.445   
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150. Every two years states must submit their lists of impaired waters to EPA.446 This 

information can be incorporated into the state’s “Integrated Report” and submitted to the EPA. 

EPA must approve or disapprove these lists of impaired waters before they go into effect447 and 

only if they are consistent with the requirements of 40 C.F.R. § 130.7.448  

151. After the state establishes its list of impaired waters and establishes priority rankings for 

these impaired waters,449 the state must establish TMDLs. A TMDL is the amount of a pollutant 

that can enter a particular waterbody without violating state water quality standards.450 “TMDLs 

quantify pollutant sources and allocate allowable pollutant loads to the contributing point sources 

through wasteload allocations and nonpoint sources through load allocations, which may include 

both anthropogenic and natural background sources of a pollutant.”451 The goal of the TMDL 

program is to restore the quality of these impaired to the point of achieving water quality 

standards.452  

152. Water quality standards are also used by states to implement source controls to manage 

the pollutant loadings into impaired waters. These actions include point source controls, through 

the NPDES permitting process, and nonpoint source controls, most often through the use of “best 

                                                           

university researchers, the United States Department of Agriculture, the National Oceanic and 

Atmospheric Administration, the United States Geological Survey, and the United States Fish 

and Wildlife Service are good sources of field data.” Id. 
446 33 U.S.C. § 1313(d)(1). 
447 Id. § 1313(d)(2). 
448 40 C.F.R. § 130.7(d)(2). 
449 See 33 U.S.C. § 1313(d)(1)(A),(C). 
450 Id. 
451 EPA Water Quality Standards Handbook, supra note 442, at 6. 
452 See id. at § 1323(c), (d). “TMDLs are central to the Clean Water Act’s water quality scheme 

because…they tie together point-source and nonpoint-source pollution issues in a manner that 

addresses the whole health of the water.” American Farm Bureau Federation v. EPA, 792 F.3d at 

299 (quoting Sierra Club v. Meiburg, 296 F.3d 1021, 1025 (11th Cir. 2002)).  
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management practices.”453 For point sources, water quality standards form the basis for 

WQBELS, which are placed in NPDES permits for projects that would discharge into the same 

water “so that numerous point sources…may be further regulated to prevent water quality from 

falling below acceptable levels.”454  

153. To similar effect, water quality standards serve as the basis for the issuance of water 

quality certifications under section 401 of the Clean Water Act. These state certifications are 

required before a federal agency can issue a license or permit for activities that may result in any 

discharge into navigable waters.455 Consistent monitoring enables states to track conditions over 

time, measure progress, and assess whether TMDLs and pollution control measures (NPDES 

permits, best management practices, etc.) are attaining water quality standards.456 

154. In sum, water quality standards serve many purposes under the Clean Water Act and help 

ensure that industrial, agricultural, and other activities are conducted in a manner that maintains 

and protects water quality.  

B. Chapter 403, Florida Statutes Directs the Department, Through the 

Environmental Regulation Commission, to Establish Water Quality Standards.  

 

155. Article II, Section 7 of the Florida Constitution states “[i]t shall be the policy of the state 

to conserve and protect its natural resources and scenic beauty. Adequate provision shall be 

made by law for the abatement of air and water pollution and…for the conservation and 

protection of natural resources.” 

                                                           
453 EPA Handbook, supra note 442, at 7-9. 
454 EPA v. California ex rel. State Water Resources Control Bd., 426 U.S. 200, 205 n. 12 

(1976)); 33 U.S.C. § 1312(a); 40 C.F.R. § 122.44(d). 
455 33 U.S.C. § 1341. 
456 EPA Handbook, supra note 442, at 10-11. 
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156. The legislature passed the Florida Air and Water Pollution Control Act (in Chapter 403, 

Florida Statutes), finding “[t]he pollution of the air and waters of this state constitutes a menace 

to public health and welfare; creates public nuisances; is harmful to wildlife and fish and other 

aquatic life; and impairs domestic, agricultural, industrial, recreational and other beneficial uses 

of air and water.”457  

157. The legislature declared that the “public policy of this state is to conserve the waters of 

the state and to protect, maintain, and improve the quality thereof for public water supplies, for 

the propagation of wildlife and fish and other aquatic life, and for domestic, agricultural, 

industrial, recreational, and other beneficial uses and to provide that no wastes be discharged into 

any waters of the state without first being given the degree of treatment necessary to protect the 

beneficial uses of such water.”458  

158. The legislature further found and declared that “control, regulation, and abatement of the 

activities which are causing or may cause pollution of the air or water resources in the state and 

which are or may be detrimental to human, animal, aquatic, or plant life, or to property, or 

unreasonably interfere with the comfortable enjoyment of life or property be increased to ensure 

conservation of natural resources; to ensure a continued safe environment; to ensure purity of air 

                                                           
457 § 403.021(1), Fla. Stat. (2018). 
458 § 403.021(2), Fla. Stat. (2018). In establishing the Water Resources Act of 1972 (Chapter 

373, Fla. Stat.) the legislature similarly declared it the public policy of Florida “[t]o promote the 

conservation, replenishment, recapture, enhancement, development, and proper utilization of 

surface and groundwater, [t]o minimize degradation of water resources caused by the discharge 

of stormwater, and [t]o preserve natural resources, fish, and wildlife.” City of West Palm Beach 

v. Palm Beach Cty., 253 So. 3d 623, 626 (Fla. 4th DCA 2018)(quoting § 373.016(3)(b), (3)(f), 

(3)(g), Fla. Stat.). The Water Resources Act of 1972 was enacted after Governor Askew 

convened a special water conference following severe water shortages, salt-water intrusion into 

well fields, and fires in the Everglades. The Act is based on the Model Water Code, which 

declared that the state’s waters are held in public trust for the benefit of its citizens. See Christine 

Klein, Mary Jane Angelo, and Richard Hamman, Modernizing Florida Water Law: The Example 

of Florida, 61 Fla. L. Rev. 403, 419 (2009). 
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and water; to ensure domestic water supplies; to ensure protection and preservation of the public 

health, safety, welfare, and economic well-being; to ensure and provide for recreational and 

wildlife needs as the population increases and the economy expands; and to ensure a continuing 

growth of the economy and industrial development.”459  

159. Under § 403.061, Florida Statutes, the Department “has the power and the duty to control 

and prohibit pollution of air and water in accordance with the law and rules adopted and 

promulgated by it.”460 These powers include the power to “adopt rules pursuant to ss. 120.536(1) 

and 120.54 [Florida Statutes] to implement the provisions of this act.”461 Section 403.061(9) 

directs the Department to “adopt a comprehensive program for the prevention, control, and 

abatement of pollution of the air and waters of the state, and from time to time review and 

modify such program as necessary.” To prevent, abate, and control water pollution “a grouping 

of the waters into classes may be made in accordance with the present and future most beneficial 

uses. Such classifications may from time to time be altered or modified.”462 Further, the 

Department is directed “to establish water quality standards for the state as a whole or for any 

part thereof.”463 The ERC exercises the standard-setting authority of the Department, pursuant to 

Sections 403.804 and 403.805, Florida Statutes. 

160. The Department publishes rules implementing water quality standards in chapter 62-302 

of the Florida Administrative Code. These rules cite both state and federal law for their 

justification, including Article II, Section 7 of the Florida Constitution requiring the abatement of 

water pollution and conserving and protecting the state’s natural resources and scenic beauty; 

                                                           
459 § 403.201(6), Fla. Stat. (2018) (emphasis added). 
460 § 403.061, Fla. Stat. (2018). 
461 § 403.061(7), Fla. Stat. (2018). 
462 § 403.061(10), Fla. Stat. (2018).   
463 § 403.061(11), Fla. Stat. (2018). 
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Section 101(2)(a) of the Clean Water Act calling for the protection and propagation of fish, 

shellfish, and wildlife; and Section 403.061(10), Fla. Stat. establishing a classification system 

that sets forth the designated uses these water quality standards must protect.464 

161. All surface waters of the State are classified according to designated uses. These uses 

include: Class I (potable water supplies); Class I-Treated (treated potable water supplies); Class 

II (shellfish propagation and harvesting); Class III (fish consumption; recreation, propagation 

and maintenance of a healthy well-balanced population of fish and wildlife; Class III-Limited 

(fish consumption; recreation or limited recreation; and/or propagation and maintenance of a 

limited population of fish and wildlife; Class IV (agricultural water supplies); Class V 

(navigation, utility and industrial use).465 

162. Class I, II, and III waters share criteria established to protect recreation and the 

propagation and maintenance of a healthy, well-balanced population of fish and wildlife.466 All 

waters must meet the “minimum criteria for surface waters” set forth in Rule 62-302.500, F.A.C. 

and all are considered Class III, except those waters identified in Rule 62-302.600, F.A.C. The 

list of Florida’s classified waterbodies is contained in Rule 62-302.400, F.A.C. 

163. Florida has established both narrative and numeric water quality criteria for Florida 

waters.467 Rule 62-302.500, F.A.C. contains a list of minimum criteria and general criteria for 

Florida’s waters. Surface water quality criteria are set forth in Rule 62-302.530. Numeric 

interpretations of narrative nutrient criteria are found in Rule 62-302.531, estuary-specific 

numeric interpretations of the narrative nutrient criterion are contained in Rule 62-302.532, and 

                                                           
464 See Rule 62-302.300(1)-(3), F.A.C. 
465 See Rule 62-302.400, F.A.C. 
466 Rule 62-302.400(4), F.A.C. 
467 See Rule 62-302.500, F.A.C. 
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Dissolved Oxygen Criteria for Class I, Class II, Class III and Class III-Limited waters are set 

forth in Rule 62-302.533. Additional water quality standards for phosphorus within the 

Everglades Protection Area are codified in Rule 62-302.540, standards for special protection, 

Outstanding Florida Waters, and Outstanding National Resource Waters are set forth in Rule 62-

302.700, and site- specific alternative criteria are found in Rule 62-302.800. “A violation of any 

surface water quality criterion as set forth in this chapter constitutes pollution.”468 

164. Rule 62-303 establishes the state’s methodology for identifying surface waters that are 

included in the state’s list of impaired waters.  

165. In establishing state water quality standards, the Department found:  

Excessive nutrients (total nitrogen and total phosphorus) constitute one of the 

most severe water quality problems facing the State. It shall be the Department’s 

policy to limit the introduction of man-induced nutrients into waters of the State. 

Particular considerations shall be given to the protection from further nutrient 

enrichment of waters which are presently high in nutrient concentrations or 

sensitive to further nutrient concentrations and sensitive to further nutrient 

loadings. Also, particular consideration shall be given to the protection from 

nutrient enrichment of those waters presently containing very low nutrient 

concentrations: less than 0.3 milligrams per liter total nitrogen or less than 0.04 

milligrams per liter total phosphorus.”469   

VI. THE DEPARTMENT MUST EXERCISE ITS AUTHORITY TO PROMULGATE 

WATER QUALITY STANDARDS FOR CYANOTOXINS 

A. Existing Measures are Inadequate.  

 

1. Increased Water Storage Alone Will Not Prevent HABs. 

 

                                                           
468 Rule 62-302.500 (2)(e), F.A.C. “Pollution” is defined as “the presence in the outdoor 

atmosphere or waters of the state of any substances, contaminants, noise, or man-made or man-

induced alteration of the chemical, physical, biological, or radiological integrity of air or water in 

quantities or levels which are or may be potentially harmful or injurious to human health or 

welfare, animal or plant life, or property, including outdoor recreation.” Rule 62-302.200(28), 

F.A.C. See also, § 403.031 (7), Fla. Stat.  
469 Rule 62-302.300 (13), F.A.C.   
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166. Federal and state ecosystem restoration plans (principally the Comprehensive Everglades 

Restoration Plan) call for increased water storage throughout the system as a primary strategy to 

restore the Everglades and reduce the discharges to the coastal estuaries.470 This includes the 

construction of large reservoirs, including the EAA reservoir south of Lake Okeechobee.471 As 

Graham et al. (2015) note, “the need to store substantial volumes of water both north and south 

of Lake Okeechobee is well recognized to both reduce high freshwater flows to the 

Caloosahatchee and St. Lucie estuaries and move water south of Lake Okeechobee to the 

Everglades Protection Area.”472  But as they explain:  

Increased storage capacity in and of itself is not sufficient, however, to reduce 

damage to the estuaries and the [Everglades Protection Area] which is due to both 

problems with the volume, timing and distribution of freshwater flows and high 

nutrient loads. Even if all storage needs were achieved, water quality remains a 

significant problem for the St. Lucie and Caloosahatchee estuaries and a direct 

legal hurdle for moving water south of the lake into the [Everglades Protection 

Area]. Thus, a holistic and coordinated approach to providing both storage and 

treatment is needed to maintain water quality and protect these systems and the 

ecosystem services they provide.473 

                                                           
470 See U.S. Army Corps of Engineers and South Florida Water Management District. 1999. 

Central and Southern Florida Project Comprehensive Review Study, Final Integrated Feasibility 

Report and Programmatic Environmental Impact Statement. 
471 See § 373.4598, Fla. Stat. (codifying “Senate Bill 10” that directs the expedited design and 

constriction of a reservoir in the EAA to reduce discharges from Lake Okeechobee). 
472 Graham, et al. (2015) at 60. 
473 Id. (emphasis added).  

 

Further, sea level rise and the impacts of climate change could have profound implications for 

Everglades restoration in the years ahead. The National Academy of Sciences Committee on 

Independent Scientific Review of Everglades Restoration Progress remarked in 2016 that much 

more storage may be needed to compensate for saltwater intrusion and rising temperatures that 

result in greater evaporation of water supplies during periods of drought. National Academies of 

Sciences, Engineering, and Medicine. 2016. Progress Toward Restoring the Everglades: The 

Sixth Biennial Review-2016. Washington, DC: The National Academies Press. See also, Reid, 

A. 2016. Everglades’ water at risk from sea level rise, scientists say, Sun Sentinel, Dec. 15, 2016, 

at https://www.sun-sentinel.com/news/florida/fl-everglades-report-card-2016-20161215-

story.html (last visited May 13, 2019). The committee recently recommended that eighteen years 

into CERP, a mid-course assessment is needed to analyze projected CERP outcomes (including 

https://www.sun-sentinel.com/news/florida/fl-everglades-report-card-2016-20161215-story.html
https://www.sun-sentinel.com/news/florida/fl-everglades-report-card-2016-20161215-story.html
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167. Given these limitations, rigorous measures will also need to be implemented to improve 

water q uality and prevent cyanotoxins from threatening human health and the natural 

environment. As explained earlier, however, water quality protection is largely the responsibility 

of the State under the Clean Water Act (with federal EPA oversight) and decades of state 

government inaction,474 followed by the development of grossly inadequate nonpoint source 

pollution controls (explained in greater detail below) have constrained (and will continue to 

constrain) any progress made through increased water storage and operational changes. 

2. Current Approaches to Control Nutrient Pollution and Address Harmful Algae 

Blooms are Outdated, Ineffective, and Unresponsive. 

 

168. In promulgating regulations implementing state water quality standards, the Department 

highlighted the harm caused by nutrient pollution, finding “excessive nutrients (total nitrogen 

and total phosphorus) constitutes one of the most sever water quality problems facing the 

State.”475  

169. The State has promulgated both narrative and numeric standards for nutrients (Total 

Phosphorus and Total Nitrogen) for surface waters.476 Many waterbodies and segments 

throughout the state, including Lake Okeechobee, the St. Lucie and Caloosahatchee estuaries, 

                                                           

water storage in the EAA) in the context of future climate change and sea level-rise scenarios 

and other stressors. National Academies of Sciences, Engineering, and Medicine 2018. Progress 

Toward Restoring the Everglades: The Seventh Biennial Review-2018. Washington, D.C.: The 

National Academies Press.  
474 In 1998, environmental groups filed suit against the EPA for not compelling Florida to 

establish TMDLs for the state’s water bodies, including Lake Okeechobee. The following year, 

the parties entered into a consent decree, which required EPA to establish TMDLs for more than 

500 water bodies due to the state’s failure. See Florida Wildlife Federation v. Browner, 4:98-

CV-2560-WS (N.D. Fla. July 2, 1999). The consent decree established a priority schedule for 

TMDLs for waters throughout the state. The Florida legislature later enacted the Watershed 

Restoration Act, establishing Florida’s TMDL program-some 26 years following the enactment 

of the Clean Water Act. See § 403.067, Fla. Stat. 
475 Rule 62-302.300(13), F.A.C.  
476 See Rules 62-302.530, 62-302.531, and 62-302.532, F.A.C. 
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and the Indian River lagoon are “impaired” by pollutants, including nutrients.477 To control these 

nutrients, the state relies in large part on TMDLs and Basin Management Action Plans (BMAPs). 

In 2001, the Department established a total phosphorus TMDL for Lake Okeechobee,478 which 

was followed by a BMAP in 2014.479 In 2009 the Department established a TMDL for total 

phosphorus (TP), total nitrogen (TN), and dissolved oxygen (DO) for the St. Lucie Basin,480 and 

a TMDL for TN for the Caloosahatchee Estuary.481 The Department finalized BMAPs for the St. 

Lucie and Caloosahatchee Basins in 2013 and 2012, respectively.482 

170. These current plans do not provide an adequate framework for the state to effectively 

protect Lake Okeechobee, the coastal estuaries, and may other waters from excessive nutrient 

                                                           
477 See DEP, Comprehensive Verified List (Aug. 1, 2018), at 

https://floridadep.gov/dear/watershed-assessment-section/documents/comprehensive-verified-list 

(last visited May 13, 2019). 
478 See Florida Department of Environmental Protection, Total Maximum Daily Load for Total 

Phosphorus Lake Okeechobee, Florida, 9-10 (Aug. 2001), available at 

https://floridadep.gov/sites/default/files/Lake_O_TMDL_Final.pdf (last visited May 13, 2019). 
479 See Florida Department of Environmental Protection. 2014. Basin Management Action Plan 

for the Implementation of Total Maximum Daily Loads for Total Phosphorous by the Florida 

Department of Environmental Protection in Lake Okeechobee (Dec. 2014) at 

https://floridadep.gov/sites/default/files/LakeOkeechobeeBMAP.pdf (last visited May 13, 2019). 
480 See Florida Department of Environmental Protection. 2008. TMDL Report, Nutrient and 

Dissolved Oxygen TMDL for the St. Lucie Basin, at 

https://floridadep.gov/sites/default/files/stlucie-basin-nutr_do-tmdl.pdf (last visited May 13, 

2019). 
481 See Florida Department of Environmental Protection. 2009. Final TMDL Report, Nutrient 

TMDL for the Caloosahatchee Estuary, at https://floridadep.gov/sites/default/files/tidal-caloosa-

nutr-tmdl_0.pdf (last visited May 13, 2019). 
482 See Florida Department of Environmental Protection. 2013. Basin Management Action Plan 

for the Implementation of Total Maximum Daily Loads for Nutrients and Dissolved Oxygen by 

the Florida Department of Environmental Protection in the St. Lucie River and Estuary Basin 

(May 2013) at https://floridadep.gov/sites/default/files/stlucie-estuary-nutr-bmap.pdf (last visited 

May 13, 2019). Florida Department of Environmental Protection. 2012. Basin Management 

Action Plan for the Implementation of Total Maximum Daily Loads for Nutrients Adopted by 

the Florida Department of Environmental Protection in the Caloosahatchee Estuary Basin (Dec. 

2012) at https://floridadep.gov/sites/default/files/caloosa-estuary-bmap-final-nov12.pdf (last 

visited May 13, 2019). 

https://floridadep.gov/dear/watershed-assessment-section/documents/comprehensive-verified-list
https://floridadep.gov/sites/default/files/Lake_O_TMDL_Final.pdf
https://floridadep.gov/sites/default/files/LakeOkeechobeeBMAP.pdf
https://floridadep.gov/sites/default/files/stlucie-basin-nutr_do-tmdl.pdf
https://floridadep.gov/sites/default/files/tidal-caloosa-nutr-tmdl_0.pdf
https://floridadep.gov/sites/default/files/tidal-caloosa-nutr-tmdl_0.pdf
https://floridadep.gov/sites/default/files/stlucie-estuary-nutr-bmap.pdf
https://floridadep.gov/sites/default/files/caloosa-estuary-bmap-final-nov12.pdf
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loads, much less from high levels of cyanotoxins and the formation of HABs. While the Lake 

Okeechobee TMDL for phosphorus recognizes the connection between phosphorus pollution and 

HABs as well as the harm caused by HABs,483 the TMDL has failed to slow pollution and stop 

these HABs from forming over nearly the past two decades. In fact, the implementing BMAP 

(created in 2014) makes no mention of cyanobacteria, cyanotoxins, or algae blooms.484 There are 

also no TMDLs for nitrogen or other nutrients in the Lake that may be further fueling HABs.485 

171. After nearly two decades of failures, the State is not even close to meeting the 140 mt 

pollution standard for phosphorus in Lake Okeechobee and the BMAP lacks reasonable 

assurances that 140 metric tons will be achieved in the next 20 years, if at all. In fact, the BMAP 

does not even identify projects to reduce total phosphorus loads to the meet the TMDL, stopping 

several hundred tons per year short.  

172. The BMAP relies almost entirely on urban and agricultural BMPs and conservation 

programs to address nonpoint source pollution486 despite a lack of data to quantify the 

effectiveness of these BMPs487 and verifiable data that pollution reduction measures are being 

                                                           
483 See TMDL for Lake Okeechobee, supra note 478, at 9-10. The TMDL sets a target 40 ppb 

concentration of phosphorous, which if achieved would significantly reduce the number of 

blooms from occurring. See id. at 30-33. 
484 See Lake Okeechobee BMAP, supra note 479.  
485 See id. Graham et al. (2015) contend that “all currently developed nutrient source control 

programs for the Lake Okeechobee watershed primarily focus on [phosphorus] reduction, but 

consideration should be given to nitrogen control as well because the ratios of these nutrients can 

yield variable effects on eutrophication of waterbodies and are particularly important in 

estuaries.” Nitrogen loads to Lake Okeechobee measured between 2000-2014 ranged from 2,500 

to 8,800 metric tons per year. Id. at 68. 
486 See Graham, et al. (2015), at 24. 
487 See Lake Okeechobee BMAP, supra note 479. It is estimated that the current BMP programs 

will remove approximately 32.8 metric tons of phosphorus per year but as Graham et al. (2015) 

explain, “these model predictions lack robust validation due to a dearth of data.” Id. at 74. Under 

state law there is also a presumption of compliance with water quality standards so long as water 

quality monitoring is performed or a BMP is implemented, regardless of its actual effectiveness. 
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implemented as projected. The BMAP cites extensively to the use of BMPs in Appendix A to 

reduce phosphorus but Appendix A only contains lists of BMPs that entities “intend” to 

implement.  There is no indication anywhere in the BMAP as to where, when, how, or why these 

BMPs are being implemented throughout the watershed.488 In numerous instances where BMPs 

and other projects are considered for implementation, the costs, status, funding, and percentage 

of TP reductions are unknown.489 

173. There is also no current modeling to identify sources of phosphorus and set appropriate 

loading estimates,490 the land use data upon which the BMAP is based is a decade-old,491 and 

there are no tracking and reporting requirements for urban nonpoint sources to confirm that 

pollution reduction requirements in the BMAP are being implemented.492  

174. The BMAP also relies on several unsupported assumptions. For example, the model’s 

loading simulation assumes the implementation of common BMPs and general urban BMPs but 

it is unclear to what extent.493 There is the “expectation” that MS4 permitted entities494 are 

                                                           

See Douglas H. MacLaughlin, Will Basin Management Action Plans Restore Florida’s Impaired 

Waters?, 89 Fla. B. J. 31 (Feb. 2015)(citing § 403.067(7)(c)3, Fla. Stat.). 
488 Lake Okeechobee BMAP, supra note 479, at 37. 
489 Id. at 86. 
490 See id. at 23. 
491 See id. at 13; 42 (In the absence of outdated and at times incorrect land use data, DEP appears 

to rely on “local stakeholder knowledge and coordination” with FDACS to verify the category of 

agricultural activities and BMP implementation). 
492 See Lake Okeechobee BMAP, supra note 479, at 27. 
493 See id. at 31. 
494 MS4s are stormwater systems that are not a combined sewer or part of a sewage treatment 

plant or publicly owned treatment works. These publicly owned systems collect or convey 

stormwater that discharge to waters of the United States. NPDES permits are required to prevent 

harmful pollutants from being washed or dumped into MS4s. Permit holders must develop 

stormwater management programs that describe stormwater control practices that will be 

implemented to minimize the discharge of pollutants. EPA, National Pollutant Discharge 

Elimination System (NPDES), Stormwater Discharges from Municipal Sources, at 

https://www.epa.gov/npdes/stormwater-discharges-municipal-sources (last visited May 13, 

2019). 

https://www.epa.gov/npdes/stormwater-discharges-municipal-sources
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undertaking projects specified in the BMAP but there does not appear to be a reporting and 

tracking mechanism in place to verify compliance.495 The BMAP further assumes that all 

agricultural lands are enrolled in the Florida of Department of Agricultural and Community 

Service’s (FDACS) BMP program and these BMPs are being implemented,496 despite the fact 

that a 2014 report by FDACS revealed that of the more than 4 million acres enrolled under the 

BMP program, the agency had only conducted 329 implementation site visits for 257,285 

enrolled acres.497  

175. The BMAP also lacks specific allocations to nonpoint source polluters,498 which arguably 

undermines the statutory mandate that these plans equitably allocate pollutant reductions 

between or among point and nonpoint sources to meet the TMDL.499  

176. In addition, the BMAP progress reports do not use readily available measured 

phosphorus loading data collected and reported by the South Florida Water Management 

District.  Instead, they rely on computer simulations of best-case scenarios. This results in 

dramatic discrepancies between the BMAP loading estimate and the measured loads.  For 

example, for the calendar year 2017, the annual BMAP report states that the loading was 812,623 

                                                           
495 See Lake Okeechobee BMAP, supra note 479, at 24. 
496 Id. at 42. 
497 MacLaughlin, supra note 487 (citing Florida Department of Agriculture and Consumer 

Services, Office of Agriculture Water Policy, 2013-2014 Report on the Implementation of 

Agricultural Best Management Practices, iv, Figure 1).  
498 The 140 MT/year total phosphorous standard is allocated to the entire Lake Okeechobee 

watershed, which consists of 9 sub-watersheds. Currently, there are no sub-watershed 

expectations in the BMAP. See also MacLaughlin, supra note 487 (explaining this statutory 

requirement). 
499 See § 403.067(6)(b), Fla. Stat. (emphasis added).   



93 
 

pounds/yr.500 while the measured 5-yr loading was 1,310,350 lbs/yr,501 which is 60 percent 

greater than reported by the BMAP report.  Despite the TMDL adopted by the state that 

specifically requires assessment of the TMDL be based on measured loads. In addition, the 

BMAP does not attempt to reconcile the significant discrepancies between their computer 

estimates of loading and the measured loading. Further, the BMAP ignores the phosphorus 

loading from over 800,000 acres (more than 20%) of the Lake Okeechobee Watershed.502 The 

BMAP also fails to account for the vast tonnage of nutrients being imported into the watershed 

from Class AA biosolids.503 The BMAP does not evaluate loading trends – but rather, adopts a 

“wait and see” approach that can only begin to make necessary corrections every 5-10 years – 

way too late to be effective. 

177. The adaptive management process further lacks procedures for corrective measures if 

BMPs are underperforming. The process appears to begin and end with meetings and 

discussions.504 

178. The BMAP identifies “potential” funding sources but the BMAP does not explain how, 

when, and where these funds will be obtained and applied towards reducing total phosphorus in 

the watershed.505 

                                                           
500 Florida Department of Environmental Protection. 2018. Florida Statewide Annual Report on 

Total Maximum Daily Loads, Basin Management Action Plans, Minimum Flows or Minimum 

Water Levels, and Recovery or Prevention Strategies, June 2018, Appendix A: Northern 

Everglades and Estuaries Protection Program (NEEP) BMAPs, at 18. 
501 The data analysis relied on spreadsheets constructed by the South Florida Water Management 

District using Microsoft Excel. Digital File: LakeO_WY2018_Flow_TP_TN.xlsx; Digital File: 

LakeO_montly_tp_tn_cfs_72to17 original from SFWMD. 
502 See generally, Lake Okeechobee BMAP, supra note 479. 
503 Id. 
504 See id. at 72. 
505 Id. at 139. 
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179. The University of Florida Water Institute examined the Lake Okeechobee TMDL and 

BMAP in an independent technical review commissioned by the Florida Senate.506 As Graham et 

al. (2015) report, since 1974, annual total phosphorus loads to Lake Okeechobee have exceeded 

500 metric tons nearly 50% of the time.507 Averaged over the 41-year period of record, the 

annual phosphorus load is approximately 3.6 times the annualized TMDL.508 Thus, annual 

average phosphorus loads will have to be reduced by more than 350 metric tons per year to meet 

the current TMDL for the Lake.509 The study found that the current efforts to achieve the Lake 

Okeechobee TMDL “have proven inadequate” and additional controls, such as flow equalization 

basins, storage treatment areas, and “aggressive BMPs” that include in-situ immobilization of 

legacy phosphorus by chemical amendments, will be needed to meet TMDL targets.”510 New 

field-verified agricultural and urban Best Management Practices (BMPs) that protect water 

quality, advance in situ treatment technologies, and the strategic placement of additional FEB-

STAs in priority basins will be essentials to achieve State and Federal water quality standards.511 

Beyond these approaches, the substantial amount of legacy phosphorus in the Northern 

Everglades watersheds “will necessitate new and more aggressive strategies to combat the 

mobility of phosphorus.”512  

180. The BMAPs for the Caloosahatchee and St. Lucie rivers and estuaries suffer from many 

of the same defects. The vast majority of nitrogen loading into the Caloosahatchee appears to 

come from freshwater flows from Lake Okeechobee upstream of Control Structure S-79 

                                                           
506 Graham, et al. (2015). 
507 Id. at 63. 
508 Id. at 63-64. 
509 Id. at 64. 
510 Id. 
511 Id. at 7. 
512 Id. at 131. 
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(Franklin Lock and Dam). In fact, the Caloosahatchee BMAP “recognizes that approximately 

85% of the total current loading of TN comes from sources upstream of S-79 and that reduction 

of loads from the watershed below S-79 alone will not result in the restoration of the Estuary,” 

yet these sources are not addressed in this BMAP.513 In other words, only 15% of the TN 

impacting the Caloosahatchee are the focus of the BMAP. The BMAP states that the other 85% 

will be addressed through “other efforts.” Since the BMAP was finalized seven years ago, the 

Department has not clearly identified these “other efforts” (much less established any other 

TMDLs to address upstream TN sources) and the BMAP boundaries have not expanded 

upstream of the S-79.514 As for the St. Lucie Estuary BMAP, the plan inexplicably excludes the 

significant nutrient load contained in the releases from lake Okeechobee.515 The BMAP assumes 

Lake Okeechobee loads to the Caloosahatchee and the St. Lucie are addressed by the Lake 

Okeechobee BMAP and that the targets have been met.516 As a result, the shortcomings of the 

Lake Okeechobee BMAP “have even more substantial consequences for the Caloosahatchee 

River and St. Lucie River estuaries.”517 

181. In short, transparency and accountability are sorely missing from the Lake Okeechobee, 

Caloosahatchee, and St. Lucie River TMDLs,518 the state’s reliance on existing BMPs will not 

                                                           
513 BMAP for the Caloosahatchee Estuary Basin, supra note 482. 
514 See Florida Department of Environmental Protection. 2017. Five-Year Review of the 

Caloosahatchee Estuary Basin Management Action Plan (Dec. 2017), at 

http://publicfiles.dep.state.fl.us/DEAR/DEARweb/BMAP/Caloosahatchee%20Estuary%20Basin/

Caloosahatchee%205-Year%20Review_v2.pdf (last visited May 13, 2019). 
515 See BMAP for the St. Lucie River and Estuary Basin, supra note 482 
516 Graham, et al. (2015) at 79, 84. 
517 Id. at 84. 
518 Comparatively, several mid-Atlantic states and the District of Columbia have developed a 

TMDL for the Chesapeake Bay that is built upon a framework of accountability and 

transparency, with multiple on-line resources and tools the public can use to track and evaluate 

its progress. EPA, Chesapeake Bay TMDL, at https://www.epa.gov/chesapeake-bay-tmdl (last 

visited February 12, 2019). This “pollution diet” for the Bay establishes allocations among 

http://publicfiles.dep.state.fl.us/DEAR/DEARweb/BMAP/Caloosahatchee%20Estuary%20Basin/Caloosahatchee%205-Year%20Review_v2.pdf
http://publicfiles.dep.state.fl.us/DEAR/DEARweb/BMAP/Caloosahatchee%20Estuary%20Basin/Caloosahatchee%205-Year%20Review_v2.pdf
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achieve phosphorus and nitrogen loading targets,519 and the TMDLs lack “reasonable 

assurances” that the State is able to sufficiently reduce nutrient pollution.520  

182. In addition to these chronic and systemic regulatory failures, the Florida legislature has 

remained obdurate, unwilling to take meaningful action to improve the quality of Florida’s 

waters and address the HAB crisis.521  

183. A far more robust and comprehensive approach to reducing pollution is needed to stop 

the proliferation of HABs and achieve the goal of restoring these watersheds.522 In addition to 

                                                           

different kinds of sources, a timetable for action, and “reasonable assurances” that it will be 

implemented. See generally Envtl. Prot. Agency, Chesapeake Bay Total Maximum Daily Load 

for Nitrogen, Phosphorous, and Sediment, U.S. Envtl. Prot. Agency (2010) at 

https://www.epa.gov/chesapeake-bay-tmdl/chesapeake-bay-tmdl-document (last visited May 13, 

2019). The Chesapeake Bay TMDL may provide the most promising steps towards recovery to 

date. See, generally, David K. Mears and Rebecca A. Blackmon, The Evolution of the TMDLs: 

Lessons for Lake Champlain from Chesapeake Bay: Returning Both Waters to the “Land of 

Living,” 17 Vt. J. Envtl. L. 564, 567 (Spring, 2016) Jamison E. Colburn, Coercing 

Collaboration: The Chesapeake Bay Experience, 40 Wm. & Mary Envtl. L. & Pol’y Rev. 677 

(2016); Oliver Houck, The Clean Water Act Returns (Again): Part I, TMDLs and the 

Chesapeake Bay, 41 Envtl. L. Rep. 10208 (2011). Like the Chesapeake Bay TMDL, the Lake 

Champlain TMDL includes pollution allocations among the various sources, a timetable for 

achieving the required reductions in the pollutant load, and reliance upon phased implementation 

plans developed by the state of Vermont to address both point and nonpoint sources. Mears and 

Blackmon, at 585 (citing Phosphorus TMDLs for Vermont Segments of Lake Champlain, at chs. 

6-8).  
519 See Graham, et al. (2015), at 64. State leaders have also questioned the effectiveness of BMPs 

to prevent nutrient pollution that leads to harmful algal blooms. In Ohio, Governor Kasich’s 

administration recently stated that it cannot rely only on voluntary programs to stop algal blooms 

from harming Lake Erie. See Seewer, J. 2018. “Plan to fight Lake Erie’s algae would force 

changes on farms,” AP, March 23, 2018, at 

https://www.apnews.com/e9fe6f229ea5402b9ce4190bff9efdb9 (last visited May 13, 2019). 
520 EPA guidance on TMDLs has long required “reasonable assurances that non-point source 

reduction will in fact be achieved.” See EPA, Guidance for Water-Quality Based Decisions: The 

TMDL Process 7 (Apr. 1991). 
521 For example, bills aimed at reducing fertilizer runoff (SB 216/HB 141), managing stormwater 

(SB1322/HB1343) and biosolids (SB 1278/HB 405), and regulating septic tanks (SB 214/HB 85) 

all failed to pass during this year’s legislative session.  
522 See MacLaughlin, supra note 487 (discussing the short comings of the state’s BMAPs). To 

further reduce pollutant loads, and more fairly and equitably address the responsibilities of those 

discharging into impaired water bodies, MacLaughlin recommends performing a comprehensive 

https://www.epa.gov/chesapeake-bay-tmdl/chesapeake-bay-tmdl-document
https://www.apnews.com/e9fe6f229ea5402b9ce4190bff9efdb9
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establishing specific allocations amongst nonpoint sources in sub-basins, requiring more rigorous 

BMPs, and developing phased implementation plans with enforceable “back-stops” if pollution 

goals are not achieved,523 establishing criteria for cyanotoxins (as well as incorporating 

cyanotoxins as biological endpoints for setting nutrient discharge limits in TMDLs)524 would 

enable the Department to fully address the primary contributors to HABs, which in addition to 

nutrient pollution, include water management decisions (e.g. water flow and water storage 

levels)525 and the effects of climate change. 

3. Current Public Notification Protocols are Inadequate. 

 

                                                           

evaluation to make sure that all dischargers are fully complying with all applicable water quality 

programs, writing BMAPs as enforceable orders, identifying specifically what is to be done, 

setting specific deadlines, and noting the consequences for not complying with the BMAP, and 

more fully addressing agricultural discharges to impaired waters, since these are the leading 

sources of water quality impacts on lakes and rivers. Id.  
523 See Chesapeake Bay TMDL for Nitrogen, supra note 518. 
524 See Williams, et al. (2006), at 34 (recommending that “surface water management plans, 

Pollution Load Reduction Goals (PLRGs), and Total Maximum Daily Load (TMDLs) goals for 

nutrient-impaired water incorporate cyanobacteria and specifically cyanotoxins as biological 

endpoints for setting nutrient discharge limits. This strategy would help protect aquatic 

ecosystems and water catchments that are used for drinking water supply.”). 
525 See Indiana University-Purdue University, Indianapolis, Center for Earth and Environmental 

Science, “What causes algal blooms?,” at https://cees.iupui.edu/research/algal-

toxicology/bloomfactors (last visited May 13, 2019). 

https://cees.iupui.edu/research/algal-toxicology/bloomfactors
https://cees.iupui.edu/research/algal-toxicology/bloomfactors
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184. While several states have recreational water quality guidelines for cyanobacteria,526 

cyanotoxins,527 or both,528 Florida has no guidelines for cyanotoxins529 and the cyanobacteria 

guidelines are qualitative only.530 Under these qualitative guidelines, the recreational water 

guideline level is when a cyanobacteria bloom is present, and the recommended action is a health 

advisory alerting people to avoid the blooms.531  

185. These qualitative guidelines are inadequate because it takes a visible surface scum to 

have formed or other clear visual indicators to be present before a health advisory is issued and 

people are notified to avoid waters impacted by an HAB.532 Microcystins can persist even after a 

bloom is no longer visible and cyanotoxin concentrations can be higher after the initial bloom 

fades.533 Zastepa (2014) found that dissolved microcystin-LA was present in waters at a 

concentration of 20 u/L or more for 9 ½ weeks even though the bloom was not visible after 5 

                                                           
526 As of 2016 these states include Arizona, Connecticut, Idaho, Maine, New Hampshire, and 

Wisconsin. EPA (2016), Appendix B, at B-3-B-4. 
527 As of 2016 these states include California, Colorado, Illinois, Iowa, Nebraska, North Dakota, 

Ohio, Vermont and Washington. Id. at B-4-B-11. 
528 As of 2016 these states include Indiana, Kansas, Kentucky, Maryland, Massachusetts, New 

York, Oklahoma, Oregon, Rhode Island, Texas, Utah, and Virginia. Id. at B-11-B-17.  See also 

EPA, Nutrient Policy and Data, Guidelines and Recommendations, at 

https://www.epa.gov/nutrient-policy-data/guidelines-and-recommendations (last visited May 13, 

2019). EPA’s website includes a table that largely reflects the state specific information 

contained in Appendix B to the EPA (2016) document but it does not identify any HAB response 

guidelines for Florida.  
529 EPA (2016) at 11. 
530 Id. Appendix B at B-18. 
531 EPA (2016), at 12, Appendix B at B-18. See also, Florida Department of Health, 

Cyanobacteria/Blue-Green Algae Blooms, at http://www.floridahealth.gov/environmental-

health/aquatic-toxins/cyanobacteria.html (last visited February 13, 2019)(stating that “when 

blooms are present, the Florida Department of Health recommends that people avoid these 

areas.”). 
532 Id. 
533 EPA (2016) at 1, 5, 31. 

https://www.epa.gov/nutrient-policy-data/guidelines-and-recommendations
http://www.floridahealth.gov/environmental-health/aquatic-toxins/cyanobacteria.html
http://www.floridahealth.gov/environmental-health/aquatic-toxins/cyanobacteria.html
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weeks.534 Moreover, cylindrospermopsin-producing cyanobacteria do not tend to form visible 

surface scums and the highest concentrations occur below the water surface.535 Therefore, people 

could be exposed to harmful levels of cyanotoxins while recreating in waters that are not the 

subject of a health advisory. Quantitative guidelines, on the other hand, set levels that can be 

routinely monitored for and serve as clear trigger points for public health officials to take 

action.536 

186. Moreover, even when an HAB is observed, state agencies routinely fail to promptly 

notify the public and close affected waters to recreation. It is not clear what specific protocols the 

Florida Department of Health follows to protect public health. According to DOH, the agency 

issues press releases, posts signs at areas affected by HABs, meets with local governments, and 

distributes information to educate the public537 but it is not clear whether all these measures are 

taken in every instance, how fast the DOH must respond, and whether these actions are effective 

in protecting public health. In fact, DOH’s response to HABs in 2018 sparked significant 

                                                           
534 Zastepa A. (2014). Fate and persistence of microcystin congeners in lakes and lake sediments. 

University of Ottawa, Ottawa, Canada. 
535 EPA (2016) at 1, 5. 
536 The State must also restore its water quality monitoring program.  Over the last decade, the 

number of monitoring stations dropped from 350 to 115 according to Florida International 

University’s Southeast Environmental Research Center. These sites include among others, Pine 

Island Sound and Biscayne Bay, which have suffered from several HABs over the past decade. 

Scientists also point out that what little monitoring is performed is not enough to understand the 

life and evolution of a bloom, when and where it forms, and to forecast future blooms like Ohio 

scientists are doing for Lake Erie. Staletovich, J. 2018. As bouts with killer algae rose, Florida 

gutted its water quality monitoring network, Miami Herald (Aug. 6, 2018), at 

https://www.miamiherald.com/news/local/environment/article215993665.html (last visited May 

13, 2019). 
537 See Florida Department of Health: The Facts on Blue Green Algae, August 23, 2018, at 

http://www.floridahealth.gov/_documents/newsroom/press-releases/2018/08/082318-blue-green-

algae.pdf (last visited May 13, 2019). 

https://www.miamiherald.com/news/local/environment/article215993665.html
http://www.floridahealth.gov/_documents/newsroom/press-releases/2018/08/082318-blue-green-algae.pdf
http://www.floridahealth.gov/_documents/newsroom/press-releases/2018/08/082318-blue-green-algae.pdf
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criticism from the media and the public538 and news reports from that summer noted that the 

Health Department didn’t mention either algae or red tide on its Twitter and Facebook accounts 

over the course of a month, yet the agency posted eight times about growing and cooking sweet 

corn.539 HABs weren’t even listed as “Trending Topics” on the Health Department’s website.540 

DOH has struggled to address the concerns of numerous residents affected by HABs.541 

187. Scientists, researchers, and physicians have also questioned DOH’s position on the health 

effects of cyanotoxins and its response to HABs.542 Last year, several researchers expressed 

concern about the potential long-term implications of the State’s failure to immediately notify 

the public of the harm caused by HABs.543 Metcalf et al. (2018) detailed how public information 

on the toxicological risks of the 2016 HABs that severely impacted Martin and St. Lucie counties 

was not immediately forthcoming from public health authorities.544 The researchers explained: 

As a result of the MC [microcystins] concentration contained within the bloom 

material, closure or restriction of access to the waters should have occurred 

rapidly, if not immediately, with continuous monitoring to determine potential 

adverse health effects. Given the likelihood of long-term hepatotoxic or 

carcinogenic consequences from the microcystin content, it may have been 

prudent for public health officials to offer assistance to households living on the 

banks or near the St. Lucie River until the cyanobacterial bloom subsided. 

Although there was the potential for adverse short-term human health impacts, 

                                                           
538 See, e.g., Hayden, T. 2018. Editorial: Health department ignorant to water crisis, News-Press, 

Aug. 21, 2018, at https://www.news-press.com/story/opinion/2018/08/21/toxic-algae-florida-

health-department-ignorant-water-crisis/1051336002/ (last visited May 13, 2019). 
539 Williams, A.B. 2018. Florida toxic algae a long-term health concern, according to scientists, 

researchers, News-Press, (Aug. 23, 2018) at https://www.news-

press.com/story/news/2018/08/22/toxic-algae-florida-scientists-question-health-departments-

stand/973593002/ (last visited May 13, 2019). 
540 Id. 
541 Williams, A.B. 2019. Florida Department of Health emails show agency struggled to manage 

algae crisis. Ft. Myers News Press (April 7, 2019), at https://www.news-

press.com/story/news/2019/04/07/florida-health-department-emails-show-struggle-manage-

toxic-algae-crisis/3275715002/ (last visited April 7, 2019). 
542 Williams (2018), supra note 539.  
543 Metcalf, et al. (2018).  
544 Id.  

https://www.news-press.com/story/opinion/2018/08/21/toxic-algae-florida-health-department-ignorant-water-crisis/1051336002/
https://www.news-press.com/story/opinion/2018/08/21/toxic-algae-florida-health-department-ignorant-water-crisis/1051336002/
https://www.news-press.com/story/news/2018/08/22/toxic-algae-florida-scientists-question-health-departments-stand/973593002/
https://www.news-press.com/story/news/2018/08/22/toxic-algae-florida-scientists-question-health-departments-stand/973593002/
https://www.news-press.com/story/news/2018/08/22/toxic-algae-florida-scientists-question-health-departments-stand/973593002/
https://www.news-press.com/story/news/2019/04/07/florida-health-department-emails-show-struggle-manage-toxic-algae-crisis/3275715002/
https://www.news-press.com/story/news/2019/04/07/florida-health-department-emails-show-struggle-manage-toxic-algae-crisis/3275715002/
https://www.news-press.com/story/news/2019/04/07/florida-health-department-emails-show-struggle-manage-toxic-algae-crisis/3275715002/
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there is also the possibility that exposure to such bloom material may have long-

term health impacts.545 

188. According to the researchers, the long-term implications of cyanotoxin exposure can be 

serious: 

Based on microcystin content alone reported here, it is a reasonable prediction 

that the cohort of Florida State citizens exposed to the 2016 Florida cyanobacteria 

bloom incident, including children of underprivileged families that we witnessed 

picnicking, fishing, and swimming in cyanobacterially contaminated waters, may 

experience an increased lifetime risk of liver cancer and/or hepatic dysfunction 

requiring hospitalization or transplantation.546 

189. Metcalf et al. (2018) concluded that essential planning and communication are necessary 

to inform the public to allow rapid risk assessment and closure of affected waters to protect 

human and animal health.547  

4. The Toxic Algae Task Force Has Been Chronically Unfunded.  

 

190. In 1999, the Florida legislature established the Harmful Algal Bloom Task Force “for the 

purpose of determining research, monitoring, control, and mitigation strategies for red tide and 

other harmful algal blooms in Florida waters.”548 The legislature directs the Fish and Wildlife 

Research Institute (FWRI) to appoint an advisory panel of scientists, engineers, economists, 

representatives of citizen groups, and members of government to determine research and 

monitoring priorities and control and mitigation strategies and make recommendations to the 

FWRI.549 The State, however, defunded the task force two years later in 2001 and several 

                                                           
545 Id. 
546 Id. 
547 Id. 
548 § 379.2271, Fla. Stat. 
549 § 379.2271(1), Fla. Stat. 
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environmental advocacy groups have been calling on the legislature to restore funding ever 

since.550  

191. Recently, Governor DeSantis established the “Blue-Green Algae Task Force” in an 

executive order.551 The five-member group will make recommendations to “expedite nutrient 

reductions in Lake Okeechobee and downstream estuaries” and examine connections to red 

tide.552 This is a step in the right direction and the program must remain focused on addressing 

the primary drivers of HABs, which include nutrient pollution, water management decisions and 

operations which have hampered natural flows, and rising temperatures and changing 

precipitation patterns fueled by climate change.553 The task force must also remain fully funded 

to help reduce nutrient pollution through improved basin management action planning and 

watershed restoration.  

                                                           
550 See John Cassani, Algae blooms need state’s complete attention, News-Press (Aug. 31, 2017), 

at https://www.news-press.com/story/opinion/contributors/2017/08/31/algae-blooms-need-states-

complete-attention/617302001/ (last visited April 26, 2019). 
551 State of Florida, Office of the Governor, Executive Order Number 19-12. “Achieving More 

Now for Florida’s Environment” (Jan. 10, 2019), available at https://www.flgov.com/wp-

content/uploads/orders/2019/EO_19-12.pdf (last visited May 13, 2019). See also Brackett, R. 

(2019). Florida governor details $2.5 billion plans to help Everglades and fight algae bloom, 

Weather.com (January 10, 2019), at https://weather.com/news/news/2019-01-10-florida-

governor-everglades-algae-blooms (last visited May 13, 2019). 
552 Killer, E. 2019. Ron DeSantis announces newly-formed blue-green algae task force, TC Palm, 

April 29, 2019, at https://www.tcpalm.com/story/news/local/martin-county/2019/04/29/ron-

desantis-make-major-announcement-hobe-sound-monday/3615274002/ (last visited Apr. 30, 

2019). 
553 For example, there have been recent calls to fund the clean-up and disposal of cyanobacteria. 

Aside from the significant challenges of addressing the problem through such measures on a 

massive scale, the impacts of removing and disposing of cyanobacteria (such as at local landfills 

and via deep well injection) need to be more thoroughly examined and it shouldn’t divert 

attention away from stopping pollution at its source. See Williams, A.B. 2018. Wondering where 

all that toxic algae vacuumed from County canals went?, Fort Myers News-Press, Dec. 1, 2018, 

at https://www.news-press.com/story/tech/science/environment/2018/12/01/where-do-toxic-

algae-vacuumed-lee-county-canals-go/2092974002/ (last visited Apr. 30, 2019). 

https://www.news-press.com/story/opinion/contributors/2017/08/31/algae-blooms-need-states-complete-attention/617302001/
https://www.news-press.com/story/opinion/contributors/2017/08/31/algae-blooms-need-states-complete-attention/617302001/
https://www.flgov.com/wp-content/uploads/orders/2019/EO_19-12.pdf
https://www.flgov.com/wp-content/uploads/orders/2019/EO_19-12.pdf
https://weather.com/news/news/2019-01-10-florida-governor-everglades-algae-blooms
https://weather.com/news/news/2019-01-10-florida-governor-everglades-algae-blooms
https://www.tcpalm.com/story/news/local/martin-county/2019/04/29/ron-desantis-make-major-announcement-hobe-sound-monday/3615274002/
https://www.tcpalm.com/story/news/local/martin-county/2019/04/29/ron-desantis-make-major-announcement-hobe-sound-monday/3615274002/
https://www.news-press.com/story/tech/science/environment/2018/12/01/where-do-toxic-algae-vacuumed-lee-county-canals-go/2092974002/
https://www.news-press.com/story/tech/science/environment/2018/12/01/where-do-toxic-algae-vacuumed-lee-county-canals-go/2092974002/
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192. The executive order further directs the Department and DOH to participate in Florida 

Fish and Wildlife Conservation Commission’s Harmful Algal Bloom Task Force.554 Having 

DOH to help study air quality and human health impacts of red tide is long overdue and 

necessary to protect the health of millions of Florida residents and visitors to the state.   

B. EPA Has Established Guidelines and Recommendations for Cyanotoxins. 

 

193. Currently, there are no federal water quality numeric criteria or regulations for 

cyanobacteria or cyanobacterial toxins in drinking water under the Safe Drinking Water Act or 

for surface waters under the Clean Water Act.555 Recently, however, the EPA published 

guidelines and recommendations for protecting people from cyanotoxins in drinking water and 

recreational waters. These guidelines can be used by states, including Florida, to establish their 

own standards. 

1. EPA Health Advisory Values for Cyanotoxins in Drinking Water 

 

194. In 2015, the EPA released health advisory values for algal toxins in drinking water.556 

Health advisory values identify the concentration of a contaminant in drinking water at which 

adverse health effects are not expected to occur over specific exposure deadlines (e.g. ten-

days).557 They serve as information technical guidance for Federal, State, and local governments 

and water system managers in protecting public health when emergency spills or contamination 

                                                           
554 Executive Order Number 19-12, supra note 551. 
555 See Indiana Department of Environmental Management, Notice of Public Comment Period 

for the 2018 List of Impaired Waters and Consolidated Assessment and Listing Methodology 

Under Section 303(D) of the Clean Water Act, 20180411 Ind. Reg. 318180128ONA (April 12, 

2018). 
556 EPA, EPA Issues Health Advisories to Protect Americans from Algal Toxins in Drinking 

Water (May 6, 2015), at https://archive.epa.gov/epa/newsreleases/epa-issues-health-advisories-

protect-americans-algal-toxins-drinking-water.html (last visited May 13, 2019). 
557 EPA Drinking Water Health Advisory for Cyanobacterial Microcystin Toxins, supra note 45, 

at 3. 

https://archive.epa.gov/epa/newsreleases/epa-issues-health-advisories-protect-americans-algal-toxins-drinking-water.html
https://archive.epa.gov/epa/newsreleases/epa-issues-health-advisories-protect-americans-algal-toxins-drinking-water.html
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events occur.558 Health advisory values provide information on the environmental properties, 

health effects, analytical methodology, and treatment for removal of drinking water 

contaminants.559 There are health advisory values for more than 200 contaminants.560  

195. Citing gastroenteritis and liver and kidney damage as potential health effects from longer 

exposure to higher levels of algal toxins in drinking water, the EPA recommended 0.3 

micrograms per liter for microcystin and 0.7 micrograms per liter for cylindrospermopsin as 

levels not to be exceeded in drinking water for children younger than school age.561 These health 

advisory values are based on exposure for ten days.562  

196. For microcystins, the Ten-day health advisory value for bottle-fed infants and pre-school 

age children is 0.3 ug/L and 1.6 ug/L for school-age children through adults.563 These two 

advisory values used the same toxicity data and represent differences in drinking water intake 

and body weight for different ages.564 The value for children younger than school age is based on 

the summation of the time-weighted drinking water/intake weight ratios for birth to less than 12 

months of age.565 The value for school-age children and adults is based on the mean body weight 

and 90th percentile drinking water consumption rates for adults age 21 and over.566 Because 

pregnant women, nursing mothers, the elderly, and immune-compromised individuals may be 

more susceptible than the general population, the EPA suggests that as a precautionary measure, 

                                                           
558 Id. 
559 Id. 
560 Id. 
561 EPA News Release, supra note 556. 
562 Id. 
563 EPA (2015), supra note 557. 
564 Id. 
565 Id. 
566 Id. 
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these individuals may want to consider following the recommendations for pre-school age 

children and younger.567 

197. Four states (Ohio, Oregon, Minnesota, and Vermont) have published guidance values for 

microcystin concentrations in drinking water.568 Ohio has established a “do not drink” level at 

0.3 ug/L for children under 6 years of age and sensitive populations (pregnant women, nursing 

mothers, those receiving dialysis treatment, the elderly and immune-compromised individuals) 

and 1.6 ug/L for children 6 years and older and adults.569 Oregon has set similar levels for 

microcystins at 0.3 ug/L for children 5 years and younger and 1.6 ug/L for adults.570 Minnesota 

has an established guideline value of 0.1 ug/L for microcystin-LR.571 Vermont’s drinking water 

action level is > 0.16 ug/L for microcystin-LR.572 

198. A 2000 survey conducted by Burns (2008), reported that microcystins were the most 

commonly found toxin in pre-and post-treated drinking water.573 Finished water concentrations 

ranged from below detection levels to 12.5 ug/L.574 

199. For cylindrospermopsin, the Ten-day health advisory value for bottle-fed infants and pre-

school age children is 0.7 ug/L and 3.0 ug/L for school-age children through adults.575 These two 

                                                           
567 Id. 
568 EPA, Guidelines and Recommendations, at https://www.epa.gov/nutrient-policy-

data/guidelines-and-recommendations (last visited May 13, 2019). 
569 Id. 
570 Id. 
571 Id. 
572 Id. 
573 EPA (2015) supra note 557, at 13-14 (citing Burns, J., (2008). Toxic cyanobacteria in Florida 

waters. In: H.K. Hudnell, (Ed.), Proceedings of the Interagency, International Symposium on 

Cyanobacterial Harmful Algal Blooms (ISOC-HAB): State of the Science and Research Needs, 

Advances in Experimental Medicine and Biology. Chapter 5. Springer Press, New York, NY. Pp. 

139-152). 
574 Id. at 14. 
575 EPA. 2015. Drinking Water Health Advisory for the Cyanobacterial Toxin 

Cylindrospermopsin, EPA Doc. Number 820R15101, p. 2 June 15, 2015. 

https://www.epa.gov/nutrient-policy-data/guidelines-and-recommendations
https://www.epa.gov/nutrient-policy-data/guidelines-and-recommendations
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advisory values used the same toxicity data and represent differences in drinking water intake 

and body weight for different ages.576 The value for children younger than school age is based on 

the summation of the time-weighted drinking water/intake weight ratios for birth to less than 12 

months of age.577 The value for school-age children and adults is based on the mean body weight 

and 90th percentile drinking water consumption rates for adults age 21 and over.578 Because 

pregnant women, nursing mothers, the elderly, and immune-compromised individuals may be 

more susceptible than the general population, the EPA suggests that as a precautionary measure, 

these individuals may want to consider following the recommendations for pre-school age 

children and younger.579 

200. Some states have also developed their own guideline values for cylindrospermopsin.580  

Ohio has established a “do not drink” level at 0.7 ug/L for children under 6 years of age and 

sensitive populations (pregnant women, nursing mothers, those receiving dialysis treatment, the 

elderly and immune-compromised individuals) and 3.0 ug/L for children 6 years and older and 

adults.581 Oregon has set similar levels for cylindrospermopsin at 0.7 ug/L for children 5 years 

and younger and 3 ug/L for adults.582 Vermont’s drinking water action level is > 0.5 ug/L for 

cylindrospermopsin.583 

201. A 2000 survey conducted by Burns (2008), reported that cylindrospermopsin was 

detected at concentrations ranging from 8 ug/L to 97 ug/L in nine finished drinking water 

                                                           
576 Id. 
577 Id. 
578 Id. 
579 Id. 
580 Id. at 4. 
581 EPA, Guidelines and Recommendations, supra note 568. 
582 Id. 
583 Id. 
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samples in Florida.584 Cylindrospermopsin can remain a potent toxin even after boiling for 15 

minutes.585  

202. Currently, is no program in place to monitor for the occurrence of cyanotoxins (including 

microcystins and cylindrospermopsin) at surface-water treatment plants for drinking water in the 

United States.586 Following EPA’s issuance of HAs for algae toxins in drinking water, however, 

the agency published “Revisions to the Unregulated Contaminant Monitoring Rule” (UCMR 4) 

for public water systems (PWS) in 2016. Pursuant to the Safe Drinking Water Act (SDWA),587 

EPA is required once every five years, to issue a new list of no more than thirty (30) unregulated 

contaminants to be monitored by public water systems (PWSs).588 UCMR 4 is intended to 

provide EPA and others with data on the occurrence and levels of contaminants in drinking 

water.589 This national survey, which runs from 2018-2020, is one of the primary sources of 

information on occurrence and levels of exposure that the EPA uses to develop regulatory 

decisions for contaminants in the public drinking water supply.590 EPA’s Contaminant Candidate 

List (CCL), which includes anatoxin-a, cylindrospermopsin, and microcystin, was the primary 

                                                           
584 EPA Drinking Water Health Advisory for Cylindrospermopsin, supra note 475, at 8 (citing 

Burns (2008)). 
585 Id. at 9 (citing Chiswell, R., Shaw, K., Eaglesham, G.R., et. al. (1999). Stability of 

cylindrospermopsin, the toxin from the cyanobacterium Cylindrospermopsis raciborskii, effect of 

pH, temperature, and sunlight on decomposition. Environmental Toxicology, 14(1): 155-161). 
586 EPA Drinking Water Health Advisory for Cyanobacterial Microcystin Toxins, supra note 45, 

at 13. 
587 EPA, “Revisions to the Unregulated Contaminant Monitoring Rule (UCMR 4) for Public 

Water Systems and Announcement of Public Meeting”, 81 Fed. Reg. 92666 (Dec. 20, 2016). 
588 EPA. 2016. The Fourth Unregulated Contaminant Monitoring Rule (UCMR 4), General 

Information, 1, at https://www.epa.gov/sites/production/files/2017-03/documents/ucmr4-fact-

sheet-general.pdf (last visited May 13, 2019)(“EPA 2016c”). 
589 Id. 
590 Id. 

https://www.epa.gov/sites/production/files/2017-03/documents/ucmr4-fact-sheet-general.pdf
https://www.epa.gov/sites/production/files/2017-03/documents/ucmr4-fact-sheet-general.pdf
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source of priority contaminants considered for UCMR 4.591 Of the 30 chemicals monitored under 

UCMR 4, 9 are cyanotoxins and 1 is a cyanotoxin group.592  They include: microcystin-LR, 

mucrocystin-LA, microcystin-LY, microcystin-RR, nodularin, microcystin-LF, 

cylindrospermopsin, microcystin-YR, anatoxin-a, and total microcystins.593 Approximately 6,000 

PWSs are participating in UCMR4.594 All community water systems and non-transient non-

community water systems serving more than 10,000 people are required to monitor all surface 

water (SW) and ground water under the direct influence of surface water (GWUDI) systems for 

cyanotoxins.595 In addition, of small systems serving 10,000 or fewer people, a nationally 

representative set of 800 randomly selected SW and GWDI small systems will monitor for 

cyanotoxins.596  

203. Under the SWDA, EPA will consider the data from UCMR 4 and other sources, along 

with peer reviewed literature, to make a regulatory determination on whether to initiate the 

process to develop national primary drinking water regulations (NPDWR) for these 

contaminants.597 The NPDWR are legally enforceable primary standards and treatment 

                                                           
591 Id. at 2. Under SDWA, EPA publishes a list of unregulated contaminants every five years that 

are not subject to any proposed or promulgated national primary drinking water regulations, 

which are known or anticipated to occur in public water systems, and which may require 

regulation. The “Contaminant Candidate List” (CCL) contains cyanotoxins, including anatoxin-

a, cylindrospermopsin, microcystin, and saxitoxin in the most recent, 2014 CCL 4. See EPA. 

Contaminant Candidate List (CCL) and Regulatory Determination. Chemical Contaminants-CCL 

4, at https://www.epa.gov/ccl/chemical-contaminants-ccl-4 (last visited May 13, 2019). 
592 EPA (2016c) at 1. 
593 Id. 
594 Id. 
595 Id. 
596 Id. at 2. 
597 Id. 

https://www.epa.gov/ccl/chemical-contaminants-ccl-4
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techniques that apply to public water systems and protect human health by limiting contaminant 

levels in drinking water.598 

2. EPA Recommended Values for Microcystins and Cylindrospermopsin in 

Recreational Waters 

 

204. In consideration of the human health effects of cyanotoxins resulting from recreational 

exposure, the U.S. Environmental Protection Agency (EPA) in 2016 published draft 

recommended values for microcystins and cylindrospermopsin under section 304(a) of the Clean 

Water Act for states to consider as the basis for swimming advisories for notification purposes in 

recreational waters to protect the public.599  In developing these recommended values, EPA 

noted that states may also consider using these values when adopting new or reviewed water 

quality standards.600 The EPA explained that if adopted as water quality standards and approved 

by the agency under section 303(c) of the Clean Water Act, these water quality standards could 

be used for all Clean Water Act purposes.601  States could also wish to use these values as both 

swimming advisory values and/or water quality standards.602 EPA envisioned that if states 

decided to use the values as swimming advisory values they would do so in a manner similar to 

their current recreational water advisory programs.603  

                                                           
598 EPA, Ground Water and Drinking Water, National Primary Drinking Water Regulations, at 

https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-

regulations (last visited May 13, 2019). 
599 EPA (2016) at 1. 
600 Id. 
601 Id. 
602 Id. 
603 Id. 

https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations


110 
 

205. Based on available noncancer health effects information,604 EPA recommended values 

protective of primary contact recreation for microcystins at 4 micrograms per liter and for 

cylindrospermopsin at 8 micrograms per liter.605 The values are based on overall exposure to 

children at the 90th percentile.606  If used as a swimming advisory to protect swimmers at a 

beach, the values are not to be exceeded on any single day.607 If used as water quality criteria for 

assessment and listing purposes, EPA recommended that states consider the number of 

exceedances of no more than 10 percent of days per recreational season up to one year.608 

206. On May 22, 2019 EPA issued its final recommended Human Health Recreational 

Ambient Water Quality Criteria or Swimming Advisories for Microcystins and 

Cylindrospermopsin.609  EPA’s final recommended values are 8 ug/L for microcystins and 15 

ug/L for cylindrospermopsin.610 EPA is publishing these recommended values under Section 

304(a) of the Clean Water Act for states to consider as the basis for swimming advisories for 

notification purposes in creational waters to protect the public.611 States may also consider using 

these values when adopting new or revised water quality standards.612  

207. Although a State is not required to adopt new or revised criteria for parameters for which 

EPA has published new or updated CWA section 304(a) criteria recommendations, the State 

must provide an explanation when it submits the results of its triennial review to the Regional 

                                                           
604 EPA concluded that for microcystins and cylindrospermopsin that there was inadequate 

information at the time to assess carcinogenic potential of cyanotoxins. EPA may revise its 

recommendations if additional information becomes available. Id. at 2. 
605 Id. 
606 Id. 
607 Id. 
608 Id. 
609 EPA (2019), supra note 23. 
610 Id. at 16-17. 
611 Id. at 4. 
612 Id. 
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Administrator of the EPA consistent with Section 303(c)(1) of the Clean Water Act and the 

requirements of 40 C.F.R. §131.20(c).613 

208. States severely impacted by HABs are taking action to protect their residents and visitors 

from cyanotoxins. For example, Ohio has indicated that they will work with EPA to establish a 

recreational use standard and advisory protocol for cyanotoxins.614  Twenty-two states have 

implemented HAB response guidelines in the event of a significant bloom in recreational 

waterways. These include specific criteria for analyzing the severity of a bloom and the 

actions—public advisories, posted warnings, waterway or beach closures, among others—that 

correspond to a bloom that meets a certain threshold.615  

C. The Establishment of Cyanotoxin Criteria Will Enable the State to Take a 

Swifter, More Holistic Approach to Reducing and Ultimately Preventing 

Harmful Algae Blooms. 

 

209. The establishment of water quality criteria for cyanotoxins in Florida’s Class I, II, and III 

surface waters would make a significant difference in controlling harmful algae blooms, 

protecting people from the harmful effects of exposure to cyanobacteria, and preventing further 

                                                           
613 40 C.F.R. §131.20(a). 
614 Following severe HABs in Lake Erie and prompted by subsequent litigation challenging 

EPA’s review of Ohio’s biennial impaired waters list, Ohio designated a 60-mile portion of 

western Lake Erie as “impaired.” See Henry, T. 2018. “What will Lake Erie’s impairment mean 

for northwest Ohio?” Toledo Blade, Mar. 25, 2018, at 

https://www.toledoblade.com/local/2018/03/24/What-will-Lake-Erie-s-impairment-mean-for-

northwest-Ohio.html (last visited May 13, 2019). Ohio has asserted that it will work with the 

EPA on establishing a recreational use standard and advisory protocol for microcystin for the 

open waters of Lake Erie. See State of Ohio’s Domestic Action Plan (Aug. 2018), at 

https://lakeerie.ohio.gov/Portals/0/Ohio%20DAP/DAP%201-1%20FINAL%202018-08-27.pdf 

(last visited May 13, 2019). 
615 For a summary of the U.S. states with guidance values, see EPA Guidelines and 

Recommendations, at https://www.epa.gov/nutrient-policy-data/guidelines-and-

recommendations (last visited May 13, 2019). 

https://www.toledoblade.com/local/2018/03/24/What-will-Lake-Erie-s-impairment-mean-for-northwest-Ohio.html
https://www.toledoblade.com/local/2018/03/24/What-will-Lake-Erie-s-impairment-mean-for-northwest-Ohio.html
https://lakeerie.ohio.gov/Portals/0/Ohio%20DAP/DAP%201-1%20FINAL%202018-08-27.pdf
https://www.epa.gov/nutrient-policy-data/guidelines-and-recommendations
https://www.epa.gov/nutrient-policy-data/guidelines-and-recommendations
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damage to local communities that depend on the state’s lakes, rivers, and estuaries to support 

their economies. 

210. By promulgating water quality criteria for cyanotoxins, the Department would establish 

clear numeric baselines for our state’s waters, which are used as sources of drinking water, 

places to recreate, areas to propagate and harvest shellfish, and habitat for the state’s abundant 

and diverse wildlife. These numeric criteria would form the basis of water quality monitoring 

and help identify which waters are impaired by cyanotoxins. Monitoring would also provide state 

environmental and health officials with critical information to notify the public of the health and 

safety risks of recreating in waters with high cyanotoxin levels. In addition to supplementing 

standards for E. Coli, Enterococcus, and other bacterial contaminants that like cyanotoxins can 

pose hazardous conditions for recreational waters616, established criteria for cyanotoxins may 

also help trigger quicker response times and management actions to mitigate the impacts of 

HABs.617  

211. These criteria would be used to identify which waters are “impaired” by cyanotoxins and 

facilitate the clean-up of problem water bodies by informing the development of better TMDLs, 

basin management action plans, BMPs, and other nonpoint source controls to specifically 

                                                           
616 See EPA. 2016. Request for scientific views: draft human health recreational ambient water 

quality criteria and/or swimming advisories for microcystins and cylindrospermopsin, 81 Fed. 

Reg. 91929 (Dec. 19, 2016)(explaining how recommended values for these cyanotoxins would 

supplement the 2012 Recreational Water Quality Criteria and provide further public health 

protection for additional, potentially hazardous conditions found in ambient recreational 

waters)(EPA 2016c). 
617 See Pace, M. L. et. al. 2017. Reversal of a cyanobacterial bloom in response to early 

warnings, PNAS 114: 352-57, https://www.pnas.org/content/pnas/114/2/352.full.pdf (last visited 

May 13, 2019) (finding resilience indicators may be useful in management to prevent unwanted 

regime shifts). 

https://www.pnas.org/content/pnas/114/2/352.full.pdf


113 
 

prevent HAB outbreaks.618 Establishing these water quality criteria would further help optimize 

watershed planning, protection, and restoration in watersheds like Lake Okeechobee and the 

Caloosahatchee and St. Lucie estuaries by establishing a specific performance measure that is 

tied to protecting human health through primary contact recreational exposure, as well as fish 

and wildlife and the aquatic environment. To date, existing nutrient standards have not been 

enough to address HABs. Water quality criteria for cyanotoxins would necessitate greater 

regulatory focus, transparency, and accountability because these criteria would serve as a clearly 

defined level of human health and environmental protection that pollution control measures must 

meet. Further, by identifying cyanotoxins independently of nutrients, the Department would be 

able to better address the connection between nutrients and HABs and tackle other contributors 

to HABs, including the timing, volume, and distribution of water flows and levels by water 

managers, and rising temperatures and changes in precipitation fueled by climate change.  In 

sum, exacting water quality criteria specifically for cyanotoxins sets a clear path forward for 

monitoring, assessing, and reducing HABs.  

VII. REQUESTED RELIEF AND PROPOSED RULE 

212. Petitioners respectfully request the Department immediately initiate rulemaking to 

promulgate water quality criteria for cyanotoxins in Florida surface waters. Accordingly, 

pursuant to sections 403.803(13), 403.804(1), and 403.805(1), Fla. Stat, we respectfully request 

                                                           
618 See EPA. 2014. Water Quality Standards Handbook. Chapter 1: General Provisions, EPA 

820-B-14-008, p. 2, Sep. 2014 (discussing the role of water quality criteria and their relationship 

to other measures aimed at protecting the nation’s waters); Williams, et al. (2006), at 34 

(recommending that “surface water management plans, Pollution Load Reduction Goals 

(PLRGs), and Total Maximum Daily Load (TMDLs) goals for nutrient-impaired water 

incorporate cyanobacteria and specifically cyanotoxins as biological endpoints for setting 

nutrient discharge limits. This strategy would help protect aquatic ecosystems and water 

catchments that are used for drinking water supply.”). 
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the Department, by and through the ERC, amend Rule 62-302.530, F.A.C. (“Table: Surface 

Water Quality Criteria”) and include the following water quality criteria for cyanotoxins in Class 

I, Class II, and Class III surface waters:  
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Criteria for Surface Water Quality Classifications 

Parameter Units Class 

I 

Class 

II 

Class III and Class III-Limited Class 

IV 

Class 

V Predominately 

Fresh Waters 

Predominately 

Marine 

Waters 

Cyanotoxins  

(microcystins) 

Micrograms/Liter < 4.0 

See 

Note 

(2) 

< 4.0 

See 

Note 

(2) 

< 4.0 

See Note (2) 

< 4.0 

See Note (2) 

  

Cyanotoxins 

(cylindrospermopsin) 

Micrograms/Liter < 8.0 

See 

Note 

(2) 

< 8.0 

See 

Note 

(2) 

< 8.0 

See Note (2) 

< 8.0 

See Note (2) 

  

 

213. The proposed criteria set forth in the chart above are to be protective of human health and 

not of aquatic life as note (2) of 62-302.530, F.A.C. (“Table: Surface Water Quality Criteria”) 

currently provides for.619  

                                                           
619 The excursion frequency should be no greater than 10 percent of days per recreational season 

(up to one calendar year). See EPA (2016) at 52. If the Department (by and through the ERC) 

declines to adopt Petitioner’s proposed rule, which is based on EPA’s 2016 draft recommended 

criteria, at the very minimum, we request that the Department and ERC adopt concentrations at 

least as low and no higher than the recommended values set forth in EPA’s final Recommended 
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214. We further request the Department, through the ERC, establish water quality criteria for 

cyanotoxins to protect aquatic life. These criteria must be based on sound scientific rationale and 

must contain sufficient parameters to protect the designated use of each surface water.620  

215. By establishing water quality criteria for cyanotoxins, the Department will be able to 

establish parameters (similar to the bacteriological quality parameters currently in place for fecal 

coliform)621 that protect human health and aquatic life from these harmful constituents.  

216. Consistent with prior agency practice, the Department should include this rulemaking 

within the current Triennial Review of State Surface Water Quality Standards.622 

VIII. CONCLUSION 

217. Many of Florida’s lakes, rivers, and estuaries are facing ecological collapse due to 

harmful algae blooms that kill wildlife, harm people and their pets, and threaten the way of life 

of so many coastal communities. 

218. The Fourth District Court of Appeal recently remarked in City of West Palm Beach v. 

Palm Beach County, “the Florida Legislature has taken due care to protect our water because it is 

among our most basic resources” and “Florida’s policy to protect and conserve our water is a 

matter of great public importance…”623 Governor DeSantis recently echoed these sentiments in 

just his third executive order as Florida’s Governor. 624 

                                                           

Human Health Recreational Ambient Water Quality Criteria or Swimming Advisories for 

Microcystins and Cylindrospermopsin. See EPA (2019), supra note 23. 
620 See 40 C.F.R. § 131.11(a)(1). 
621 See Rule 62-302.530, F.A.C. 
622 See, e.g., In Re: Petition to Initiate Rulemaking to Amend Rule 62-302.530(23), F.A.C. to 

Change the Standard for Specific Conductance, OGC Case No. 96-0179 (Final Order, Fla. Dep’t 

of Envtl. Prot., Feb. 9, 1996). 
623 City of West Palm Beach, at 626 (reversing a finding that for a violation of narrative water 

quality standards to occur there must be a “near-destruction of the ecosystem”). 
624 Executive Order Number 19-12, supra note 1. 
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219. As the State’s constitution, legislature, and courts have made clear, water quality is an 

issue of great importance to the residents and visitors of this state. Yet, existing water quality 

standards, guidelines, and other nonpoint source pollution controls have not limited the amount 

of harmful cyanotoxins that can occur in our state’s waters without causing ecological damage, 

killing wildlife, and threatening human health.  

220. We therefore respectfully request the Department take immediate action and promulgate 

water quality standards for these pollutants and utilize the tools available under the Clean Water 

Act and state law to effectively manage nonpoint source pollution, plan for the compounding 

effects of climate change and sea level rise, and restore our state’s imperiled waters. By taking 

these steps, the State of Florida would serve as a national leader in protecting the environment, 

local economies, and present and future generations from the devastating effects of harmful algae 

blooms and cyanotoxins. Florida’s waters, families, communities, and local economies have 

suffered for far too long. They deserve better. 

 

Respectfully submitted on this 23rd day of May 2019 

 

Jason Totoiu 

Florida Bar No. 871931 

Counsel for Petitioners 
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