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This chapter describes the major water quality issues of environmental interest and initiatives being undertaken by the state.  It is important to note that Florida has well-established programs, including the permitting and TMDL programs, that address these issues, and that Florida has made great progress in reducing pollutant discharges to state waters and restoring impaired waters.  Chapter 11 describes these programs in detail, as well as specific initiatives designed to address emerging concerns.  Specific examples of the progress that Florida has made towards reducing nutrient pollution in the Indian River Lagoon, Lake Apopka, Sarasota Bay, and Tampa Bay are available on the EPA’s Watershed Improvement Summaries website. 
In addition to these programs and initiatives, the Department has launched the Florida Water Resources Monitoring Council (FWRMC), in order to facilitate discussion and communication among monitoring stakeholders throughout the state.  The council comprises federal, state, local, and volunteer monitoring organizations, and is chaired by the Department.  It is implementing action items in a plan developed by an earlier iteration of the FWRMC.
Until the advent of the FWRMC, there had been no single venue to determine whether entities were monitoring the same waterbody, or at the same station.  The group will undertake the development of a statewide monitoring atlas to display the locations of monitoring stations and the entities responsible for monitoring these sites.  Metadata associated with the sites will be made available via this platform to better facilitate the monitoring programs’ design and specifics.
Other initiatives will include developing regional councils, establishing a salinity-monitoring network based on existing monitoring stations, establishing better coordination and liaison between freshwater and marine monitoring efforts, and providing a mechanism for data providers throughout the state to offer input for developing a STORET-style data repository that manages Florida’s monitoring data before they are submitted to the EPA’s Water Quality Exchange (WQX) database.
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The Department has the primary role of regulating public water systems in Florida, under Chapter 403, Part IV, F.S., and by delegation of the federal program from the EPA.  The section entitled Overview of Ground Water Protection Programs in Chapter 11 describes the Department’s ongoing efforts to protect drinking water supplies.
A public water system (PWS) is one that provides water to 25 or more people for at least 60 days each year or serves 15 or more service connections.  These public water systems may be publicly or privately owned and operated.  There are more than 5,500 PWSs in Florida serving over 19 million residents.  Community water systems regularly test for over 80 contaminants, including bacteria, metals, organic and synthetic chemicals, and radiological parameters.  Florida’s compliance rate is one of the nation’s highest and ranges from 91% to 96% annually.  The contaminants of greatest occurrence and concern are total coliform bacteria and the disinfection byproducts of trihalomethane and haloacetic acid.  Systems that do have a violation of standards must inform the public and take corrective action to fix the problem, install additional treatment, or modify their operations.  Additional information is available on the Department’s Drinking Water Program website.
The Florida Department of Health (FDOH) and the county health departments regulate very small water systems that provide water for public consumption, but that do not fall under the definition of public water systems.  Additional information is available on the FDOH Bureau of Water Programs website.  The WMDs regulate the construction of water wells, both public and private, and the quantities of water that may be extracted.  The use of drinking water from private wells is not regulated, but the Department and FDOH have a program to monitor water quality from private wells in areas where ground water contamination is suspected and to assist well owners with water treatment or alternative drinking water sources.
Arsenic
Arsenic has been detected in ground water samples from potable water wells and monitoring wells throughout Florida.  Regions with high arsenic ground water exceedance levels include the Springs Coast, Lower St. Johns, Ocklawaha, Suwannee, Withlacoochee, and Tampa Bay Tributaries Basins.  To date, samples from more than 1,400 private wells in Florida have been found to exceed the 10 micrograms per liter (µg/L) drinking water standard for arsenic (Rule 62.550, F.A.C.).  The largest numbers of arsenic-contaminated wells have been found in Hernando, Dixie, Pasco, and Hillsborough Counties.  
Arsenic in ground water may occur naturally, may be introduced as a contaminant, or may be released from the geologic material into ground water because of human activities.  Throughout Florida, arsenic is a stable element often found in association with pyrite, a minor mineral found in most of Florida’s aquifer systems.  Also, a recent unpublished study suggests that arsenic may occur in association with the mineral powellite, although much less is known about its distribution in Florida rocks.   
Potential anthropogenic arsenic sources include arsenic-based pesticides applied to cotton fields and citrus groves; road, railroad, and power line rights-of-way; golf courses; and cattle-dipping vats (which were reportedly used until the 1960s).  As of 2012, the use of arsenical pesticides is restricted only to cotton fields.  However, residues from past use, when bound to soil particles, do not readily dissipate.  Higher numbers of reported exceedances may also be an artifact of the change in the EPA arsenic standard for ground water, which was reduced from 50 to 10 g/L in 2001, and was fully implemented in 2006.  
Recent studies indicate human disturbance that introduces water or oxygen into arsenic-bearing limestone can lead to the release of soluble arsenic from the rock matrix.  Activities such as mining, well drilling, Aquifer Storage and Recovery (ASR) projects (Arthur et al. 2002; Price and Pichler 2006), or overpumping have all been shown to release previously stable arsenic into ground water.  In addition, drought can lower the water table, allowing oxygen to permeate and leach arsenic compounds from sediments.
Nitrate
Contamination of wells by nitrate remains one of Florida’s most significant ground water quality concerns.  This occurs mainly in rural areas where the population is served by private wells and where agriculture is the dominant land use.  However, it can also be a problem in localized settings where domestic onsite waste treatment and disposal systems (septic systems) are clustered.  From 1999 to the present, more than 2,700 private drinking water wells have been found to be contaminated by nitrate at concentrations greater than the 10 milligrams per liter (mg/L) drinking water standard.  Most of these have been found in areas where farming occurs on well-drained sandy soils and the aquifer is vulnerable, but a smaller percentage have been found in areas where septic tanks could have been the source. 
The largest numbers of wells found contaminated by nitrate are in counties that lie within the ridge citrus-growing region (Highlands, Polk, Lake, and Orange Counties).  Soil in this area is sandy, low in fertility, and tends to leach fertilizer, and the underlying ground water resource used for water supply is highly vulnerable to contamination.  Citrus growers need to fertilize frequently and at higher rates, and private wells near the groves can become contaminated.  Other counties with extensive agriculture and similar soil and ground water conditions that have led to a significant number of nitrate-contaminated wells include Hillsborough, Hardee, Suwannee, and Jackson.  
Ground water contamination by nitrate remains an ongoing problem and a challenge to water resource managers.  One effort to reduce fertilizer leaching into wells is the implementation of agricultural best management practices (BMPs) by farmers.  Another aspect that may be reducing contamination is the land use transition from agricultural to residential, resulting in less fertilizer use in some agricultural areas.  Also, in some of these transitioning areas, public water supplies have become available to homeowners who were previously on individual wells.  These factors may be partially responsible for the decrease in the number of wells found to be contaminated in recent years.  
Dieldrin	Comment by Gay_JK: Removed per Rick Hicks
The insecticide dieldrin was widely used in Florida from the 1950s until 1974, when it was banned by the EPA for all uses except termite control.  Its use as a termiticide was banned in 1987.  Until the 1974 ban, this pesticide was widely used for insect control for corn, cotton, and citrus.  In 2005, FDOH issued a new health advisory limit (HAL) of 0.002 µg/L for dieldrin in drinking water.  This new advisory limit is lower than the previous HAL that was used in Florida by 2 orders of magnitude.  There is currently no regulatory standard for dieldrin in drinking water.
Despite dieldrin’s low mobility in the soil, it is very persistent and has found its way to ground water throughout the state.  Since the new HAL was issued, samples from more than 400 private wells have exceeded the Florida HAL.  The counties with the largest number of private well exceedances to date include Dade, Volusia, Jackson, and Lake Counties.  The detections of dieldrin in the ground water are not limited to agricultural areas because it was also widely used for termite control beneath buildings in urban areas.  The counties with the largest numbers of detections all have sandy soils and vulnerable aquifer systems.  
The Department is currently working with FDOH and the Volusia County Health Department to determine the source of dieldrin contamination in a large subdivision near the city of Deland.  This contaminated area, as of October 28, 2011, was found to have 113 residential wells with dieldrin detections above the HAL.  This is the largest cluster of dieldrin-impacted residential wells identified in Florida to date.  These sample results are relatively recent and are not part of the ground water assessments provided in Chapter 10 of this report.
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As part of Florida’s Healthy Beaches Program, which began in 1998, FDOH monitors the state’s coastal beaches for elevated levels of bacteria.  In August 2000, the beach water sampling program was extended to all 34 of Florida's coastal counties through state legislation (Senate Bill [SB] 1412 and House Bill 2145) and funding.  With additional funding from the EPA in 2002, the program was expanded to include weekly sampling for fecal coliform and enterococci bacteria at 304 beach locations throughout Florida.
The program has undergone changes in 2011 to reflect the current budget situation.  These changes have led to a statewide baseline program that consists of biweekly sampling for enterococci bacteria and the discontinuation of fecal coliform sampling.  Also, year-round sampling will continue only in 15 counties, which include Volusia County, those counties south of Pasco County on the west coast, and those counties south of Brevard County on the east coast.  In the remaining counties, biweekly sampling will occur from March 1 through October 31.  In addition, the geometric mean will no longer be used as a water quality indicator in this monitoring program.  If local funding is available, some counties may still sample weekly for enterococci and maintain fecal coliform testing and the geometric mean as a standard.
In a healthy environment, an array of bacteria is normally found in the soil, on plants, on and in ourselves, our pets and other animals, and in water.  When concentrations of bacteria are too high, they can present problems, or they can be an indicator of other organisms that can cause problems to humans.  Enterococci is one of the two bacteria types that normally inhabit the intestinal tract of humans and animals, and is used as an indicator of fecal pollution. 
The presence of elevated levels of these bacteria in water is an indication of possible pollution that may come from stormwater runoff, pets, wildlife, or human sewage.  While not necessarily pathogenic, their presence in high concentrations in recreational waters indicates that pathogens may be present.  If waste pathogens are present and they are ingested while swimming, or if they enter the skin through a cut or sore, the bacteria may cause illness.  The most commonly reported ailments are gastrointestinal distress and skin rashes.  The rationale for selecting enterococci for analysis and the implications of the sampling results are described in more detail on the FDOH Florida Healthy Beaches Program website. 
When a sample exceeds the single sample maximum of 104 colony-forming units per 100 milliliters of water (CFU/100mL) of enterococci, a resample to confirm the exceedance may be taken immediately; upon confirmation of the exceedance a public health advisory will be issued.  If a resample is not collected, a public health advisory will be issued immediately.  Local media will be alerted and the public will be notified by way of the media, the Healthy Beaches Program website, and signs posted at the particular beach under advisory.
Florida has a history of very good water quality at most beach locations.  Only about 4% of all samples collected for the Healthy Beaches Program return poor results.  This is one of the lowest rates in the nation.  Of the 100,000 total beach days (every day that an individual beach is open counts as a beach day) in 2011, only about 2,600 beach days included swimming advisories.  
The most recent sampling results and information on beach advisories are available on the Healthy Beaches Program website.  On the same website is a program overview with the sampling history of the original counties included (1998–2000) and the counties that were added.
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On April 20, 2010, an explosion occurred onboard the Deepwater Horizon oil drilling rig off the coast of Louisiana.  The explosion was the result of a wellhead blowout that ultimately discharged an estimated 4.9 million barrels of crude oil into the Gulf of Mexico by the time it was finally capped on July 15, 2010.  
Preimpact Sampling
Baseline water and sediment samples were collected by Departmental staff from the Division of Environmental Assessment and Restoration (DEAR) and the Office of Coastal and Aquatic Managed Areas (CAMA) starting in Escambia County on April 30, 2010, and concluding in Nassau County on the east coast on July 15, 2010 (see the Florida State Emergency Response Team [SERT] Natural Resource Damage Assessment website for sample locations).  The data collected during the baseline sampling were used later as part of the Natural Resource Damage Assessment.  
Postimpact Sampling
DEAR established routine beach water quality monitoring for polynuclear aromatic hydrocarbons (PAHs) on June 1, 2010, for the seven westernmost Florida Gulf Coast counties.  Samples for a constituent of the Corexit oil dispersants commonly called DOSS (Dioctylsulfosuccinate-NA) were also collected several times throughout the summer.  This monitoring was established to provide FDOH with data that it could compare with human health screening levels for petroleum contaminants in order to make decisions regarding beach advisories. 
The sampling method used and the media sampled depended on the intended use of the results:  
Routine Beach Water Quality Monitoring – Routine beach quality samples were collected when there was no significant oil contamination in the water to sample.  These general water samples were collected weekly at wadable depths.  The purpose of this sampling was to monitor beach water quality by county, even if significant oil contamination was not present.
Targeted – Multiple samples of water or sediment, both affected and unaffected by oil product, were collected in an attempt to characterize water and sediment quality in areas where bathers could not reasonably expect to swim or walk without coming into contact with the product.  These data could be compared against human health benchmarks to support beach advisory or closure decisions.
Dispersant – Dispersant sampling was performed in an attempt to detect or semiquantify the concentration of dispersant in the water where oil contamination has been observed.  Samplers avoided getting actual oil product in the dispersant sample.  These data were used to support beach advisory or closure decisions.
Proximity Sampling – Water samples were collected at known distances from oil (tarball, tarmat, sheen, mousse), and the distance was recorded.  The samplers intentionally avoided collecting the actual oil product in the water sample.  This sampling was performed when the oil contamination was sparse enough that a bather might reasonably expect to swim in the water without coming into contact with significant amounts of oil.  These data were compared against human health benchmarks to support beach advisory or closure decisions.
Oil Characterization – Oil characterization samples were samples of actual oil product (tarball, tarmat, sheen, mousse) used to determine the state of product weathering or for source characterization (fingerprinting).  These samples may contain water or sediment/soil in addition to the oil, but the intent was not to quantify the concentration of the oil in the media collected.

Deepwater Horizon oil first hit Florida’s shores on June 4, 2010.  A total of 381 water samples were collected from designated beaches within the seven westernmost Florida counties between June 1 and September 9, 2010.  Only 19 of these samples contained measurable concentrations of PAHs (see the Department’s Water Sampling Data website).  While none of these samples contained PAHs that exceeded the EPA’s May 20, 2010, proposed human health benchmark values (see the EPA’s Human Health Benchmarks for Chemicals in Water ), they did exceed the more conservative FDOH Human Health Screening Values, which were established during the fall of 2010.  Almost all of these detects occurred during a 2-week period between June 22 and July 3, 2010, when a weather system and high waves brought large amounts of oil onto Florida’s Panhandle beaches.  Perdido Key and the beaches along Fort Pickens National Park were particularly hard hit.  Detectable concentrations of DOSS were observed in only 2 of 23 samples with PAHs (also see the Department’s Water Sampling Data website).  
The lack of detectable concentrations of PAHs in the oil spill-affected waters off Florida’s western Panhandle beaches was attributed to the significant weathering of the oil during its migration from the spill site off the coast of Louisiana to Florida’s waters.  While some oil was observed in the form of a sheen or mousse, the vast majority of oil reaching Florida’s waters was in the form of tarballs or larger tar mats.  
Due to the lack of detectable petroleum product in routine water samples from July 4 through September 9, 2010, regular beach water monitoring was discontinued.  Routine beach water monitoring was resumed the week of February 7, 2011, from Escambia through Wakulla County, in order to provide assurance to the public that Florida’s beaches were safe for recreational bathing prior to the spring break season.  Water samples were collected and analyzed for PAHs and two constituents of the Corexit dispersant, DOSS and DPBE (dipropylene glycol butyl ether [DPBE]).  This monitoring was continued until mid-August 2011.  
A total of 1,147 samples were collected during this period (see the Department’s Beach Health Results).  PAHs were detected in 7 out of 473 samples.  However, those 7 samples contained trace levels of naphthalene, which were attributed to sample contamination due to a similar number of hits occurring in the field blank samples and the beach water samples.  DOSS was detected in 7 out of 386 samples.  These were also attributed to field or laboratory contamination due to a similar number of hits in the field blanks and in the beach water samples.  DOSS was present in relatively high concentrations in the absorbent paper used to cover the chemistry laboratory bench tops.  DPBE was not detected in any of the 288 samples analyzed.
[bookmark: _Toc351122128]Bacterial and Mercury Contamination
Assessment results for bacterial and mercury contamination indicate that several human health-related designated uses are not always maintained in Florida’s surface waters.  Specifically, primary contact and recreation use support and shellfish harvesting use support are sometimes limited by the presence of bacteria in the water column, and fish consumption use support is commonly limited by the presence of mercury in fish tissue for a number of species in many waters across the state.
It is important to note, however, that these impairments are not based on documented impacts on public health.  Florida has extensive monitoring programs that issue beach advisories, shellfish bed closures, and fish consumption advisories when ambient samples reach predetermined thresholds.  These thresholds are conservatively designed to protect public health against the potential effects of exposure to bacteria (in water and shellfish) and mercury (in fish tissue).  
The Department’s Mercury in Aquatic Ecosystems in Florida website provides information on the mercury issue and links to other useful websites dealing with mercury.  Information on the latest fish consumption advisories is available on the FDOH Fish Consumption Advisories website.  Information on shellfish bed closures is available on the FDACS Shellfish Harvesting website.  Recent sampling results and information on beach closures are available on the FDOH Florida Healthy Beaches Program website.  
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Florida closely tracks harmful algal blooms (HABs) in fresh waters as well as estuarine and marine waters because of their potential health threat.  As with all blooms, their increase in biomass results from a combination of physical, chemical, and biological mechanisms that are for the most part poorly understood.  Most HABs are caused by either dinoflagellates or cyanobacteria, but other classes of algae, including diatoms, may form HABs under proper but unknown conditions (Glibert et al. 2005).  HABs may produce toxins that can harm humans through exposure to contaminated shellfish, fish, dermal contact, and even the inhalation of aerosols.  They can also affect plant and animal communities.  Additional information on HABs is available on the FDOH Aquatic Toxins Program website.  Any illnesses caused by exposure to harmful algae can be reported to FDOH’s toll-free Aquatic Toxins Hotline (1-888-232-8635).
Freshwater HABs
The occurrence of cyanobacteria (or blue-green algae) blooms has received increased attention in recent years because of their potential to produce toxins that can harm humans, livestock, domestic animals, fish, and wildlife.  While blooms of cyanobacteria can occur naturally, they are frequently associated with elevated nutrient concentrations, slow-moving water, and warm temperatures; however, significant blooms can occur almost any time of year due to Florida’s subtropical climate.
Cyanotoxins are bioactive compounds naturally produced by some species of cyanobacteria that can damage the liver (hepatotoxins), nervous system (neurotoxins), and skin (dermatotoxins) of humans and other animals.  Several cyanotoxins, namely microcystins and the lyngbyatoxins, are potential tumor promoters.  Three classes of cyanotoxins (anatoxin-a, microcystin-LR, and cylindrospermopsin) are on the 2009 EPA Contaminant Candidate 3 List.  The EPA uses this list to prioritize research and criteria development.  
Potentially toxigenic cyanobacteria have been found statewide in river and stream systems, as well as lakes and estuaries.  There are also concerns that freshwater cyanotoxins can be transported into coastal systems.  The results of the Cyanobacteria Survey Project (1999–2001), managed by the Harmful Algal Bloom Task Force at the Florida Fish and Wildlife Conservation Commission (FWC) Fish and Wildlife Research Institute (FWRI), indicated that the taxa Microcystis aeruginosa, Anabaena spp., and Cylindrospermopsis raciborskii were the dominant species, while species with the genera Aphanizomenon, Planktothrix, Oscillatoria, and Lyngbya were also observed statewide but not as frequently.  Cyanotoxins (microcystins, saxitoxin, cylindrospermopsins, and anatoxin) were also found statewide.  Other cyanobacteria of concern in Florida are reported in Abbott et al. (2009).   
Measured concentrations of microcystins have been reported in some post-processed finished water from drinking water facilities in Florida.  Over a period of about 9 months, the 2000 Cyanobacteria Survey Project focused on water treatment plants that produced drinking water from surface waters.  On 6 occasions, microcystin levels (hepatotoxins) in finished samples were above the World Health Organization’s (WHO) suggested guideline level of 1 to 10 g/L for drinking water.  However, this level has a safety factor of 1,000 and is based on long-term exposure.  Further, the sample deviation at these low concentrations raised the issue of quality assurance, particularly considering the use of new analytical procedures and the lack of laboratory certification.  The results of a 2007 study by the Department’s Bureau of Laboratories indicated that there is as much as an order of magnitude difference in reported values between laboratories using different analytical methods.  
Neither the EPA nor Florida has established any water quality standards for cyanotoxins, and the WHO threshold is used as an indicator of potential adverse effects in potable drinking water.  There are no established limits for fish tissue concentrations or recreational exposure.  The FWC does not discourage people from eating fish from cyanobacteria bloom waters so long as there is no ongoing or recent history of a fish kill and if fish are active and appear healthy on the fishing line.  FDOH recommends that people do not drink, recreate, or irrigate with water that is experiencing a cyanobacteria bloom.  
Research by the Department’s Bureau of Laboratories on Microcystis aeruginosa bloom samples from Lake Munson in Leon County, Florida, indicates that even nontoxin-producing blooms can contain strains of M. aeruginosa that possess the gene for toxin production.  This suggests that, for reasons yet unknown, nontoxin-producing blooms can become toxin-producing blooms under the right environmental conditions.  This finding supports the FDOH guidance to stay out of bloom waters regardless of the toxin concentrations that may have been reported, as conditions and toxin concentrations can change rapidly.
Several drinking water facilities in Florida monitor for cyanotoxins.  Reports from the WHO and other researchers around the world indicate that conventional treatment processes are effective at eliminating the algae and the toxin, so long as treatment media (e.g., activated carbon) in the systems are maintained.  The taste, odor, and color associated with the bloom provide a clear indication of its presence and initiate the use of additional treatment.  While these treatment techniques are used to control the taste, odor, and color of the water, they are also very effective at removing or degrading the toxins.
FDOH, the Department, and other state agencies have collaborated to create a new Cyanobacteria Bloom Module in the FDOH Foodborne, Waterborne, and Vectorborne Disease Surveillance System (FWVSS) database.  The module allows each potential responding agency (e.g., FDOH and local county health units, the Department, FWC, the WMDs, and FDACS) to enter a new case identification number for a cyanobacteria bloom.  This system can send email notifications to the cyanobacteria bloom contacts in each agency whenever a new bloom is reported or a significant update is made to an existing case.  The use of the new tool should help improve state agencies’ response to cyanobacteria blooms.
Estuarine and Marine HABS[footnoteRef:1] [1:  Much of the information in this section was abstracted from Abbott et al. 2009.  Other sources are listed in the References section at the end of this report.] 

There are more than 50 marine and estuarine HAB species that occur in Florida with the potential to affect public health, cause economic losses, affect living resources, disturb ecosystems, and generate water quality problems.  Any highly concentrated bloom can reduce water quality because decomposing and respiring cells contribute to the reduction (hypoxia) or absence of oxygen (anoxia), the production of nitrogenous byproducts, or the formation of toxic sulfides.  Declining water quality can lead to animal mortality or chronic diseases, species avoidance of an area, and reduced feeding.  Such sublethal, chronic effects on habitats can have far-reaching impacts on animal and plant communities.
Within the Gulf of Mexico, the National Oceanic and Atmospheric Administration (NOAA) Harmful Algal Bloom Operational Forecast System website provides information on the location, extent, and potential for the development or movement of HABs.  The Gulf of Mexico Alliance, a partnership between Alabama, Florida, Louisiana, Mississippi, and Texas, is working to increase regional collaboration to enhance the Gulf’s ecological and economic health.  Reducing the effects of HABs is one of its water quality priorities.  
Red Tide
While most blooms of the dinoflagellate Karenia brevis occur on the west coast of Florida, red tides occasionally are entrained by the Gulf Stream and move to the east coast.  Florida’s red tides may contribute to significant economic losses, causing declines in fisheries and adversely impacting businesses that depend on local tourism.  Historically, K. brevis red tides producing brevetoxins, which disrupt normal neurological processes, have caused the most significant problems.  Blooms of K. brevis have led to threats to the public from aerosolized toxins or to a lesser extent from Neurotoxic Shellfish Poisoning (NSP), caused the deaths of thousands of fish, and impacted marine mammals, turtles, and birds (Magaña et al. 2003).  Fish kills caused by K. brevis were first documented in 1844, but the cause was not identified until the 1946–47 red tide.  
Although human shellfish poisonings have been known to occur in Florida since the 1880s, the connection with filter-feeding shellfish, toxicity, and K. brevis red tides was not identified until the 1960s.  Over the past 40 years in Florida, human cases of NSP have only occurred when shellﬁsh were harvested illegally from closed shellﬁsh beds or unapproved areas, yet no human fatalities have been recorded.  People and marine mammals can experience respiratory irritation and other pulmonary effects when brevetoxins become aerosolized.  
FWC–FWRI monitors state waters for K. brevis blooms  in cooperation with other state regulatory agencies, such as FDACS, FDOH, and the Department; a volunteer network of boaters, charter boat captains, ﬁshermen, citizens; and Mote Marine Laboratory (MML).  All analyses involve either on-site, onboard, or onshore laboratory testing.  Results are posted weekly on the FWC–FWRI website and include data from a variety of sources.  A toll-free number (1–866–300–9399) is also available to access current Florida red tide monitoring information. 
To protect public health during bloom events, FDACS’ Division of Aquaculture closes shellﬁsh areas to harvesting when K. brevis cell counts are above 5,000 cells per liter.  They are reopened when test results provided by FWC–FWRI are acceptable.  The FDACS Shellfish Harvesting website lists current shellﬁsh area closures.  The protocol is in compliance with Florida’s Marine Biotoxin Control Plan (FDACS 2007).  
The Harmful Algal Bloom Integrated Observing System is a web-based tool developed by a regional coalition of U.S. and Mexican federal and state agencies, as well as international researchers, to collect and disseminate information on K. brevis.
The historical FWC–FWRI red tide database had a number of inconsistencies, including the presence of data collected for different purposes (experiments vs. monitoring), different sampling efforts over the years, and differences in collection and analysis techniques.  Because of these issues, the FWC contracted with biostatisticians at the University of Florida (UF) to analyze the red tide data for long-term trends to determine what statistical conclusions could be drawn.  UF concluded that the nature of the data prevented any valid statistical interpretation concerning trends and human influences on K. brevis blooms.  A summary of the UF analysis is available on the FWC–FWRI website.
K. brevis blooms are natural events that start offshore; however, there is an ongoing scientific debate on whether land-based human influences affect the longevity and persistence of red tides once they come close to shore.  Current available data from the past 10 years suggest that K. brevis blooms may utilize a multitude of nutrient sources, depending on along-shore and offshore locations (Vargo et al. 2008).  The data suggest that no single nutrient source (including terrestrially derived nutrients) is sufficient to support these blooms, and while K. brevis can utilize these nearshore sources.  There is a salinity restriction on K. brevis survival, which does not occur at salinity levels below 24 practical salinity units (psu), and argues against a direct link to land-based sources of nutrients.  While data linking nutrient loading with K. brevis occurrence do not currently exist, the FWC’s FWRI is currently conducting research on this issue.
Other HAB Species
One of the most important HAB species in Florida, other than K. brevis, is the saxitoxin-producing dinoflagellate Pyrodinium bahamense.  As a tropical species, it has seldom been observed at bloom levels north of Tampa Bay on the west coast and the Indian River Lagoon on the east coast, where the blooms are generally limited to May through October (Phlips et al. 2006).  Pyrodinium can form intense blooms, which have been linked to the bioaccumulation of the neurotoxin in shellfish and fish (Landsberg et al. 2006).  While these blooms raise serious concerns about impacts on the ecology of effected ecosystems and human health, the blooms have been occurring naturally at levels toxic to nearshore Florida fishes and seabirds for 25 million years (Emslie et al. 1996).  
In Florida, Pyrodinium is most prevalent in flow-restricted lagoons and bays with long water residence times and salinities between 10 and 30 psu.  The latter conditions competitively favor Pyrodinium because of its slow growth rates and euryhaline character (Phlips et al. 2006).  Blooms also appear to be accentuated during periods of elevated rainfall and nutrient loads to lagoons (Phlips et al. 2010a), suggesting a link between coastal eutrophication and the intensity and frequency of blooms.  However, discharges of naturally tannic waters from wetlands during high rainfall events can also produce favorable conditions for this organism.  These observations also point to the potential role of future climate trends in defining the dynamics of HAB species in Florida (Phlips et al. 2010a).
The other bloom-forming marine species that could have potentially harmful impacts in Florida are roughly divided into two categories:  toxin-producing species and taxa that form blooms associated with other important problems, such as low oxygen concentrations, physical damage to organisms, or general loss of habitat.  Potential toxin-producing planktonic marine HAB species include the diatom group Pseudo-nitzschia spp., the dinoflagellates Alexandrium monilatum, Takayama pulchella, Karenia mikimotoi, K. selliformis, Karlodinium veneﬁcum, Prorocentrum minimum, P. rhathymum, and Cochliodinium polykrikoides, and the microflagellates Prymnesium spp., Chrysochromulina spp., and Chattonella sp. (Landsberg 2002).  Many of these species are associated with fish or shellfish kills in various ecosystems around the world (Landsberg 2002).  Additionally, benthic cyanobacteria and macroalgae blooms have been observed on Florida’s coral reefs and have been associated with mortality and disease events involving various organisms (Lapointe et al. 2004; Paul et al. 2005; Richardson et al. 2007). 
Although many HAB species have been observed at bloom levels in Florida (Phlips et al. 2010b), considerable uncertainty remains over the relative toxicity of the specific strains.  Certain species of benthic microalgae also produce toxins that can impact human health, such as the ciguatoxin-producing dinoflagellate Gamberdiscus toxicus, implicated in ciguatera incidents in south Florida (Landsberg 2002).  
In addition to ichthyotoxic HAB species that directly cause fish kills, the list of HAB species linked to hypoxia or other density-related issues (e.g., allelopathy, physical damage to gills of fish) is very long and includes almost any species that reaches exceptionally high biomass.  Examples include the widespread bloom-forming planktonic dinoflagellate Akashiwo sanguinea, in the Indian River Lagoon and the St. Lucie Estuary, and the cyanobacterium Synechococcus in Florida Bay (Phlips et al. 1999; Phlips et al. 2010b).  Many ﬁsh kills, particularly those occurring in the early morning hours, are due to low DO levels in the water associated with the algal blooms and are not necessarily the result of toxins.  
Another important issue associated with HABs is the loss or alteration of overall habitat quality.  Prolonged and intense coastal eutrophication can result in the domination by a select few species, resulting in loss of diversity and alteration of food web structure and function.  For example, during major Pyrodinium blooms, 80% to 90% of total phytoplankton biomass is attributable solely to this species (Phlips et al. 2006).  Similar domination by a single species occurs in benthic ecosystems, where massive blooms of green and red macroalgae have periodically over-run some shallow habitats of the Florida coast (Lapointe and Bedford 2007).
The FWC responds to discolored water, ﬁsh kills, and other mortality or disease events to determine whether the cause is environmental or human related.  A statewide ﬁsh kill hotline 
(1-800-636-0511) has been in operation for 17 years.  The FWC ﬁsh kill database contains information on ﬁsh kills and other aquatic animal health events in Florida reported to the FWC from 1972 to the present.  New ﬁsh kill reports can be submitted through the website.
[bookmark: _Toc351122130][bookmark: _Toc262740572][bookmark: _Toc255822505]Initiatives
The Department has identified a variety of ongoing and emerging state concerns related to water quality and is addressing these through the following special projects and initiatives:
Nutrient Impairment.  Significant progress has been made in reducing nutrient loads to state waters (see Chapter 11, which summarizes TMDL and BMAP activities that address nutrient loading to impaired waters and describes the permitting programs that have reduced nutrient loading from point sources and from new development).  However, nutrient loading and changes in biological communities continue to be an issue.  While the occurrence of blue-green algae is natural and has occurred throughout history, algal growth caused by human sources (such as fertilizers and septic tanks) associated with a growing population and the resulting increase in residential landscapes) is an ongoing concern.  
The state has collected and assessed large amounts of data related to nutrients.  The Department convened a Numeric Nutrient Criteria Technical Advisory Committee (Nutrient TAC) that met 23 times beginning in 2003.  The Department began rulemaking for the establishment of numeric nutrient criteria in lakes and streams in 2009, but suspended its rulemaking efforts when the EPA signed a Settlement Agreement that included a detailed schedule for the EPA to promulgate nutrient criteria. The Department provided its data to the EPA, which promulgated criteria in November 2010, with a 15-month delayed implementation date.  Subsequently, the Department established numeric nutrient criteria (NNC) for streams, lakes, springs, and approximately half of the state’s estuaries, which were approved by the Florida Environmental Regulation Commission in December 2011 and ratification was waived by the Florida Legislature in the following legislative session.  While the rules were challenged, they were upheld in state court.  On November 30, 2012, EPA formally approved Florida’s NNC. Also in November, 2012, the ERC approved NNC for estuaries in the Florida Panhandle, from Perdido to Apalachicola Bay. 

During the December 2011 rulemaking, Section 2.7 of the Stream Condition Index (SCI) Primer was adopted by reference.  This section of the Primer describes the NNC floral and faunal measures, derivation of endpoints, and imbalance evaluation.  To assist EPA’s understanding of Florida’s rules during the EPA approval process, DEP produced a document titled, Implementation of Florida’s Numeric Nutrient Standards (Implementation Document).  The Implementation Document describes how the adopted provisions for nutrients in Chapters 62-302, 62-303, and the SCI Primer work in conjunction with each other.  

The floral community is an important component of nutrient assessment in streams.  Based on Section 2.7 of the Primer, the Implementation Document uses several floral metrics and tools to assess stream health, including:

1.  Linear Vegetation Survey (LVS), including calculation of a Coefficient of Conservatism and consideration of invasive exotics.
2.  Rapid Periphyton Survey (RPS), which considers the thickness and extent of periphyton as well as autecology (interpreting species information).
3.   Phytoplankton chlorophyll a.
4.   Habitat Assessment as ancillary data, such as substrate type, availability, and mapping)

The floral metrics, which were derived from the same minimally disturbed stream data used for the Total Phosphorus and Total Nitrogen thresholds, are useful in representing the range of potential floral responses to nutrients and were instrumental in developing the nutrient enrichment conceptual model.  Floral metrics and tools are routinely used by DEP and stakeholders.  These metrics and tools comprise the best rapid tools currently available for the State of Florida.

During the adoption of Florida’s NNC, it was recognized that several waterbody types did not fit the definition of streams.  Consequently, the streams definition in paragraphs 62-302.200(36)(a) and (b) was revised to identify certain waterbody types, such as non-perennial water segments, wetlands, lake-like waters, and tidally-influenced segments that fluctuate between fresh and marine, for which only narrative nutrient criteria would apply.  The definition also identified channelized or physically altered ditches, canals and other conveyances that are primarily used for water management purposes, such as flood protection, stormwater management, irrigation, or water supply, and have marginal or poor stream habitat or habitat components due to channelization and maintenance for water conveyance purposes, for which only narrative nutrient criteria would apply.

Until a demonstration is made that a waterbody segment meets the definition in paragraph 62-302.200(36)(a) or (b), the generally applicable numeric nutrient standards for streams will be used as the Department implements its programs.  A waterbody will be considered non-perennial, if biological indicators, such as vascular plants and benthic macroinverterbates, show that desiccation results in dominance of taxa more typically found in wetland or terrestrial conditions.  Similarly, a waterbody will be considered tidally influenced, if chloride or specific conductance data, collected during typical hydrologic conditions, along with tide and flow data that are temporally coupled with the water quality sampling events demonstrate changing salinity conditions.

For potential ditches, canals, and other conveyances, information must be provided that the conveyance is primarily used for water management purposes such as flood protection, stormwater management, irrigation, or water supply.  A Habitat Assessment (DEP SOP FT 3000) will be conducted.  If the overall Habitat Assessment score is poor to marginal, the Substrate Diversity and Availability and Artificial Channelization scores are in the Poor category, and information is provided demonstrating the conveyance is used for water management purposes, the Department will conclude that the conveyance is predominantly altered and is being maintained in a manner to serve the primary purpose for water management. 
· The Department ERC recently (December 2011April 2013) completed its rulemaking process to establish numeric nutrient criteria similar to the EPA’s, but with more specificity concerning assessment and implementationapproved adoption of the Implementation Document into Florida’s water quality standards.  The Department’s rule also provides criteria for approximately half of the state’s marine waters, with a schedule to finish the remainder by 2015.  The EPA is scheduled to propose numeric nutrient criteria for south Florida canals and Florida's estuarine and coastal waters, as well as additional flowing waters criteria designed to protect downstream estuaries (termed “Downstream Protection Values”), in May 2012.The Department is currently working with EPA on a “path forward” agreement that requires the Department to adopt NNC for the Loxahatchee River, Lake Worth Lagoon, Halifax River, Guana River/Tolomato River/Matanzas River (GTM), Nassau River, Suwannee River, Waccasassa River, Withlacoochee River, and Springs Coast (Crystal River south to Anclote River estuaries by July 1, 2013.  The Department also must also calculate interim numeric values for the remaining estuaries in the state (St. Marys and Big Bend), and submit them to the Governor and Legislature by Aug. 1, 2013.  In return, EPA will review the NNC and the legislatively established narrative standards, and make final decisions before the Consent Decree deadline (Sept. 30, 2013).  EPA submitted a “Notice of Agreement” to federal court on April 4, 2013, indicating that EPA expects to amend their January 2009 determination to narrow its scope, which would warrant modification of the Consent Decree.  EPA would submit that DEPs “stream” NNC do not apply to certain waters, including non-perennial streams, wetlands, lakes, tidal creeks, and conveyances used for water management purposes (however, the narrative nutrient criteria still apply).  It is anticipated that after these actions occur, NNC will be fully implemented throughout Florida.

Additional information is available on the Department’s Numeric Nutrient Criteria Development website.  The University of Florida Institute of Food and Agricultural Sciences (UF–IFAS) document, A Guide to EPA’s Proposed Numeric Nutrient Water Quality Criteria for Florida, provides summary information.  
Algal Growth in Springs.  Water quality has declined in most springs since the 1970s; in particular, levels of nitrate (a nutrient) and blue-green algal growth in springs are widespread.  Recognizing the need to assess the status of blue-green algae not just in springs but all waters, in 1998 the Florida Legislature approved funding for the FWC’s Harmful Algal Bloom Task Force.  This task force was initiated to address potential concerns regarding microalgae—including blue-green algae—through monitoring and investigation.  The state continues to monitor blue-green algae closely and is taking measures to reduce nutrient loading and improve water quality.  FDOH’s Aquatic Toxins Program, in coordination with the Department, has derived and implemented several tools to help identify and assess blue-green algae blooms.  Additionally, the Department’s approved nitrate criterion for spring vents (0.35 mg/L) will serve as an appropriate target for restoration efforts.
Mercury in Fish Tissue.  In many coastal and inland waters, excessive concentrations of mercury in the tissue of some fish species limit the attainment of the designated use of fish consumption.  Mercury levels in fish are the leading cause of water quality impairment in Florida’s lakes, coastal waters, and estuaries, and the second leading cause of impairment in the state’s rivers.  
To address this issue, the Department initiated completed the development of a statewide TMDL for mercury in fresh water and estuaries in 2008 that is scheduled to be completed by September 2012.  The project consists of gathereding and assesseding a complex suite of data (on mercury emissions, deposition, and aquatic cycling bioaccumulation) and conducteding modeling to quantify the needed mercury reductions in order to address mercury-related impairment in surface waters.  
Elements of the proposed statewide mercury TMDL study included the following:
Collection ofng comprehensive, highly temporally resolved measurements of wet and dry mercury deposition at four locations, along with a suite of tracers that may be used to link deposition with sources.  These sampling areas are were referred to as “Supersites.”
Identification ofying all significant sources of mercury, whether fixed or mobile, in Florida (an emissions inventory).  
Conducting atmospheric modeling (both dispersion and receptor models) to quantify Florida mercury sources versus those sources outside Florida that must be controlled to satisfy the TMDL.
Development ofing an empirical, probabilistic aquatic-cycling model to predict mercury levels in fish as a function of water quality parameters.

About one-third of the freshwater fish sampled in Florida exceed the EPA-recommended methyl-mercury criterion (0.3 mg/kg) for human health.  Currently over 300 freshwater waterbodies in Florida have a consumption limit on recreationally caught fish.  Twenty species of freshwater fish are under some level of advisory.  
Marine and estuarine fish are of particular concern because they are overwhelmingly the primary source of human exposure to methyl-mercury; the consumption of these species accounts for more than 90% of Americans’ total fish consumption.  For the entire coast of Florida (Gulf and Atlantic), over 60 species of marine fish are under a limited consumption advisory due to mercury in fish.  In addition, the five states bordering the Gulf of Mexico (as well as Florida’s entire Atlantic coast) have issued a “do not eat” advisory for king mackerel, a marine species.  The FDOH Fish Consumption Advisories website contains the most up-to-date information for Florida.  
The Gulf of Mexico is a very significant fishery, accounting in 2010 for 16% of the nation’s marine commercial fish landings and 41% of the marine recreational fish catch.  Because mercury levels in a high proportion of fish in the Gulf exceed the recommended EPA fish tissue criterion for safe consumption (0.3 mg/kg), this waterbody is a significant source of human exposure to methyl-mercury.  Currently, about 5% to10% women of childbearing age in the Gulf region are overexposed to mercury from consuming contaminated fish.
The issue of elevated mercury levels in Gulf fish, however, should not be addressed only by the five Gulf states.  As with other pollutants such as nutrients, 31 states in the Mississippi River Basin contribute mercury inputs to the Gulf through surface water runoff, and 94% of U.S. Gulf waters are under federal jurisdiction.  The Gulf is a single waterbody with fish moving from one state’s waters to another’s, with water currents moving mercury around the Gulf, and with atmospheric emissions of mercury from one state being deposited in other states’ waters; thus a Gulf-wide research and TMDL approach is needed.  Currently, the Department is submitting grant applications to the EPA and NOAA for funding for research to assist in developing a Gulf of Mexico mercury TMDL.The statewide Mercury TMDL requires an 86% reduction from all emission sources (local, regional, and global) and includes a wasteload allocation of 23 kg/yr.  The TMDL, which included an implicit margin of safety, is protective of the most sensitive components (children and women of child-bearing age), and is applicable to all state waters (both fresh and marine).
Saltwater Encroachment.  Investigations by the Department’s Florida Geological Survey (FGS) and the Watershed Monitoring Section (WMS) indicate that spring flow and ground water levels in many parts of Florida are declining.  As they decline, there is a tendency for ground water supplies to be affected by saltwater encroachment.  Florida, which is surrounded by high-salinity marine waters, has a “lens” of fresh ground water that “floats” above saline ground water.  The overpumping of ground water can induce saline water upwelling and/or marine water encroachment.  Ground water usage is becoming a significant environmental challenge, since the state needs plentiful water for drinking, agricultural, and industrial use, and the maintenance of natural communities.  
To examine ground water quality concerns, the FGS and WMS have proposed the creation of a new multiagency working group to align local, state, and federal monitoring efforts.  Beginning in 2011, the Department, along with other state agencies, the WMDs, and the USGS, have been working towards the establishment of a statewide “salinity” ground water monitoring network.  The objective of the proposed network will be to monitor saltwater encroachment.  
Arsenic in Ground Water.  To address the issue of arsenic contamination in ground water, the Department’s Ground Water and Watershed Monitoring Sections, the FGS, and the Southwest Florida Water Management District (SWFWMD) have initiated two studies to answer the following questions:
What are the concentrations of trace metals, with an emphasis on arsenic, in each aquifer system in the study area?
How do the concentrations vary over space and time by aquifer system?
How are concentrations related to human-induced land use and water use activities? 

The first study, completed in early 2011, focused on characterizing natural and anthropogenic sources of arsenic in ground water in the Tampa Bay region.  Forty-eight wells, tapping the surficial, intermediate, and Floridan aquifer systems in a four-county area near Tampa Bay, were sampled for arsenic during the wet and dry seasons of 2009.  
The analysis evaluated the relationships and interactions among the lithology, water levels, and land use in the area.  Of the three factors, land use was found to be the most significant; lithology was found to interact with land use.  Study results indicate that managers and policy makers will need to consider the interrelationships between land use and lithology, which may be ultimately understood from investigating geochemical processes. 
The current study, which addresses the geochemical influences on the temporal variability of arsenic in private wells, will be completed in late 2012.  It is designed to identify geochemical processes relating to the temporal variability of arsenic concentrations in selected wells that tap the Floridan aquifer system.  Objectives include the following: 
Examining the temporal correlation between arsenic concentrations and variables potentially contributing arsenic to ground water;
 Developing a better understanding of the relationship between the ground water oxygen-reduction (redox) state and arsenic concentrations in ground water; and 
Evaluating the relationship between solid-phase arsenic and its concentration in ground water. 

Monthly monitoring is being conducted at three monitoring wells and three private supply wells at two locations in Florida.  The results from the study will ultimately contribute to the overall understanding of the natural and anthropogenic causes of arsenic mobilization.
Emerging Substances of Concern (ESOCs).  In December 2008, a Departmental workgroup released a report on strategies to effectively address a wide variety of potential contaminants in surface water and ground water.  These contaminants, which are commonly referred to as ESOCs, include global organic contaminants, endocrine-modulating chemicals, nanoparticles, and biological metabolites.  Recent improvements in laboratory analytical methods have enabled the identification of these substances.  ESOCs are particularly challenging for regulatory agencies because of their sheer numbers (there are about 14 million commercially available compounds in the United States) and because environmental risk cannot currently be meaningfully assessed for the vast majority of them.  
The report identified several potential strategies for addressing ESOCs, including the following:
Preventing pollution through stakeholder education; 
Assessing ESOCs data quality to better understand the magnitude of ESOCs concentrations in the environment, given the incorrect reporting of ESOCs levels by some key researchers;
Asking the EPA for specific ESOCs monitoring projects; and
Improving coordination with federal agencies.

While the report describes all of the strategies, the workgroup concluded that preventing ESOCs from entering the environment is the most effective control strategy, and the Department’s initial efforts to address ESOCs have focused on public education.  Additional information and the workgroup report are available on the Department’s Watershed Management website.
Analytes for the 2012 ground water monitoring network will include “tracers,” which are elements that can be measured to determine the presence of products found exclusively in human waste.  These compounds, if found in a sample, indicate that other contaminants including ESOCs may be present.
The Department’s Watershed Monitoring Section is also looking into the possible addition of some ESOCs that have been identified in Florida waters from federal studies.     
Ocean Acidification.  In 2010, the EPA solicited comments on the topic of ocean acidification with regard to impaired waters assessments and TMDLs.  In November 2010, the agency issued guidance to the states on how they should work towards addressing this issue.  In response to this guidance, the Department solicited information from researchers within the state in order to help understand the status of this issue in Florida’s coastal waters.  Florida has many aquatic species that are sensitive to shifts in pH and site-specific studies in Florida are needed.  The Department continues to monitor the progress of research being done within the state but currently has no funded projects under way.
Revision of Recreational Water Quality Criteria.  Based on beach advisories, shellfish bed closures, and ambient water quality monitoring data, concentrations of indicator bacteria above water quality standards in the water column sometimes limit primary contact and recreational use, as well as shellfish harvesting.  However, these advisories or closures may not accurately identify the true risk to human health due to the limitations of the criteria used to assess these uses.  Current methods for evaluating whether recreational and shellfish-harvesting areas meet water quality criteria are based on the culture of fecal indicator bacteria; these evaluations require 24 hours or more to perform and are not source specific, making them impractical for short-term (same-day) management decision making. 
The EPA is currently in the process of revising its 1986 recreational water quality criteria and recently proposed new criteria.  The EPA has stated that the revised criteria will continue to include its current culture-based fecal indicator bacteria (e.g., E. coli and Enterococcus) but will also include a more rapid molecular method (e.g., q-PCR general Enterococcus) for bathing beach monitoring; however, this method has a number of disadvantages, as follows:
It will still not be source specific;
It will still not be rapid enough for beach managers to use for same day beach notifications unless many new labs are established and sampling strategies are developed to monitor a limited number of beaches per lab in order to facilitate rapid turn-around-times for the analysis and dissemination of results;
It will result in even greater numbers of waters being listed as impaired with no greater accuracy in predicting risk to human health; 
It will, at least in the short-term, be significantly more expensive than the culture-based methods; and
It will result in questionable gains in human health protection since the general marker molecular methods are no better at discriminating bacteria associated with anthropogenic sources of fecal matter from those that are naturally present in the environment.

The Department is exploring alternative molecular methods to better distinguish when elevated fecal indicator levels are associated with actual fecal contamination, and not environmental strains of bacteria that have no known association with increased human health risk, in order to prioritize restoration efforts in areas with the greatest probable risk to human health.
[bookmark: _Toc490373210]Revision of DO Criteria.  Florida’s freshwater DO criterion currently requires that DO “shall not be less than 5.0 mg/L in Class I and III fresh waters.  Additionally, normal daily and seasonal fluctuations above this level shall be maintained” (Subsection 62-302.530[31], Florida Administrative Code [F.A.C.]).  Florida’s fresh waters are exposed to temperatures ranging from temperate to tropical, and many originate in low-oxygen environments, such as swamps and aquifers.  These sources are naturally low in DO and have daily and seasonal fluctuations where DO falls below 5.0 mg/L.  Since these levels result from natural conditions and native flora and fauna have adapted to this variability, they generally do not impact a waterbody’s designated use.  Furthermore, Subsection 62-302.300(15), F.A.C., states that “the Department shall not strive to abate natural conditions.” 
In April, 2013, the ERC approved adoption of Rule 62-302.533, F.A.C., which updated the surface water quality criteria for dissolved oxygen (DO) in both fresh and marine waters for Class I, Class II, Class III, and Class III-Limited Waters.  Florida’s previous dissolved oxygen criteria were adopted more than 30 years ago and were based on limited information regarding the response of southern warm water species to DO conditions.  Due to natural phenomena, Florida’s DO concentrations do not relate well to the previous DO criteria in many of Florida’s healthy fresh and marine water systems.  Florida’s temperatures and geology introduce variables that the previous DO criteria did not consider.  Florida’s revised criteria were based on a comprehensive array of scientific information that served as the basis establishing more accurate DO criteria.  The revised DO criteria also involved input from a DO peer review committee.

The Department conducted an extensive statewide freshwater DO study during 2005 and 2006 in lakes and streams to collect data required to fully assess the accuracy of the current criteria and to revise the State’s DO criteria.  The study confirmed that DO concentrations in approximately 70 percent of the minimally disturbed streams and 52 percent of the minimally disturbed lakes sampled during the study did not meet the previous criteria of 5 mg/L (with 10 percent or more of the measurements falling below the criteria naturally).

After evaluating data from the DO study, the Department determined the minimum DO levels that fully protect healthy, well balanced aquatic communities using information from unimpacted waterways in different regions of the State.  The Department derived the revised freshwater DO criteria using the relationship between the daily average DO condition (percent saturation of DO) and a measure of stream aquatic life health, the Stream Condition Index.  The Department determined the DO saturation required to achieve healthy biological conditions, an average SCI score of 40 (healthy), at the 90th percentile confidence interval. 

The Department selected DO percent saturation rather than concentration because a) the daily average DO saturation provided the best correlation with SCI scores, and b) saturation automatically accounts for the inherent relationship between temperature and DO.  The Department developed different regional criteria to account for the observed regional differences in measured DO levels and biological expectations, and used the confidence interval to add a protective safety factor accounting for the uncertainty in the relationships and the naturally expected diel fluctuations in the DO levels.  

Based on the results of the regional relationships (using regression models) between aquatic biology health and DO condition (average SCI scores and the daily average DO saturations), daily average DO levels of 67, 38, and 34 percent saturation for the Panhandle West, Peninsula, and Big Bend + Northeast bioregions, respectively, were determined to support healthy, well balanced biological communities.

To derive revised DO criteria for Florida’s marine waters, the Department used the U.S. EPA Virginian Province approach using fish and invertebrate species known to inhabit Florida’s waters.  The Virginian Province method uses observed laboratory responses of species sensitive to DO levels to calculate DO concentrations and durations that will protect against adverse (acute and chronic) effects to aquatic life.  

The application of the Virginian Province method calculated a minimum allowable DO condition criterion (percent saturation of 42 percent).  To ensure additional protection against chronic effects, the Department also added minimum weekly and monthly average DO concentrations of 51 percent saturation and 56 percent saturation, respectively.  Maintaining weekly and monthly average DO concentrations at or above these levels will protect against the adverse effects of low DO on the reproduction (larval recruitment) of sensitive species.

The Department also evaluated whether the revised criteria are expected to impact threatened and endangered aquatic species.  The majority of threatened or endangered species with high DO requirements are located in the western Panhandle, where the proposed DO criteria would increase.  In portions of the Suwannee, New, and Santa Fe Rivers inhabited by the Gulf Sturgeon and Oval Pigtoe mussel, the proposed DO criteria require that DO levels not be lowered below baseline levels to assure that the sturgeon and mussel are fully protected.  To assure protection of any potential spawning of Shortnose or Atlantic Sturgeon in portions of the St. Johns River, the DO must not be below 53% saturation during February and March.  With these provision, the new DO criteria will be fully protective of threatened and endangered species throughout the state of Florida.

To avoid incorrectly listing a waterbody with natural DO levels below the proposed criteria as impaired, the Department plans to use an EPA-sanctioned provision that takes into account the natural DO regime.  If the natural background DO condition of a waterbody does not attain the criteria, the applicable DO criterion is 0.1 mg/L below the concentration associated with the natural condition.  For marine waters, no more than a 10% deviation from the natural background DO will be allowed and only if it is demonstrated that sensitive resident aquatic species will not be adversely affected.

The Department also included a provision that will protect waterways that have DO conditions naturally better than the proposed concentration. This provision requires that ambient DO levels be maintained, except as provided under Rule 62-302.300 and 62-4.242, F.A.C. (antidegradation provisions).  Ambient DO levels will be considered to have declined if there has been a statistically significant decreasing trend in DO levels or an increasing trend in the range of daily DO fluctuations at the 95 percent confidence level. This trend will be determined using a one-sided Seasonal Kendall test for trend, after controlling for or removing the effects of confounding variables, such as climatic and hydrologic cycles, quality assurance issues, and changes in analytical methods.
To better understand the natural variability of DO in freshwater aquatic systems around the state, the Department conducted a major DO study in 2005–06.  Approximately 350 sites in 6 different waterbody types were monitored quarterly.  Data were collected on water quality, water chemistry, and biology.  The results of the DO study confirmed that Florida’s existing 5.0 mg/L freshwater DO criterion was not suitable for a large number of the state’s waterbodies.  DO concentrations in approximately 70% of the minimally disturbed streams and 52% of the minimally disturbed lakes sampled during the study would inappropriately fail the existing criterion (with 10% of the diel measurements falling below the criterion).
In 2010 and 2011, the Department also assessed available DO data for Florida estuaries and confirmed that, as was the case for fresh waters, many Florida estuaries naturally do not attain the state’s marine DO criterion (“shall not average less than 5.0 mg/L in a 24-hour period and shall never be less than 4.0 mg/L”).
Given that many state waters do not attain the criteria, in 2011, the Department developed draft revised DO criteria for both freshwater and marine waters, and prepared aAdditional information is available in the Technical Support Document, Derivation of Dissolved Oxygen Criteria to Protect Aquatic Life in Florida’s Fresh and Marine Waters.  The document was recently peer reviewed, and the Department plans to initiate rulemaking to revise the DO criteria in 2012.  Revising Florida’s DO criteria will allow the Department to determine when DO has been altered below these natural conditions and focus its TMDL development and restoration efforts on abating the causes of those alterations.  

