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Letter to Floridians

Florida Department of Rlgts Sectr
Environmental Protection Carlos Lopez-Cantera
Bob Martinez Center Lt. Governor

2600 Blair Stone Road | .
Tallahassee, Florida 32399-2400 Noah Valenstein
Secretary

June 11, 2018

Dear Floridians:

It is with great pleasure that we present to you the 2018 Integrated Water Quality
Assessment for Florida. This report meets the Federal Clean Water Act reporting
requirements; more importantly, it presents a comprehensive analysis of the quality of
our waters. This report would not be possible without the monitoring efforts of
organizations throughout the state, including state and local governments, universities,
and volunteer groups.

Florida has substantially more monitoring stations and water quality data than any other
state in the nation. Monitoring organizations conduct hundreds of individual waterbody
assessments each year. Annually, the department uses these data to evaluate waterbody
health. These efforts allow us to understand the state's water conditions, make decisions
that further enhance our waterways, and focus our efforts on addressing problems.

We encourage all those interested in Florida' s waterways to read this report, gain a better
understanding of Florida’s water quality conditions, and engage in local efforts to protect
and restore water quality. It has been a pleasure for us to compile this information for
your use.

Regards,

%/w({f'c:

Thomas M. Frick, Director
Division of Environmental Assessment and Restoration
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Errata

This sheet lists known errors and their corrections for the Florida Department of Environmental
Protection’s Final Integrated Water Quality Assessment for Florida: 2018 Sections 303(d),
305(b), and 314 Report and Listing Update, Division of Environmental Assessment and
Restoration, Florida Department of Environmental Protection, June 2018.

Location

Error

Correction

Page 103, Table 6.4, table
title

Median concentrations of
selected parameters in
frequently monitored springs
(2013-14)

Median concentrations of
selected parameters in
frequently monitored springs
(2015-16)
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Executive Summary

Contents

The Introduction describes the federal
assessment and reporting requirements met by
this report.

Chapter 1 summarizes current issues of
environmental interest and ongoing water
quality initiatives.

Chapter 2 summarizes the Status Monitoring
Network results from 2014 through 2016 and
describes long-term trends in surface water and
groundwater quality.

Chapter 3 summarizes significant surface water
quality findings for Strategic Monitoring,
including the attainment of designated uses.

Chapter 4 discusses the state’s total maximum
daily load (TMDL) program and priorities.

Chapter 5 discusses the state’s basin
management action plan (BMAP) program.

Chapter 6 presents significant groundwater
quality findings, summarizes groundwater
contaminant sources, and characterizes
groundwater—surface water interaction.

The Appendices contain important background
information and supporting data.

Purpose

This report provides an overview of the
status and overall condition of Florida's
surface water and groundwater quality. It
also addresses the 305(b) and 303(d)
reporting requirements of the federal
Clean Water Act. Section 305(b) requires
each state to report every two years to
the U.S. Environmental Protection
Agency (EPA) on the condition of its
surface waters, and Section 303(d)
requires each state to report on its
impaired waterbodies (those not meeting
water quality standards). Using the
information from all the states, EPA
provides the U.S. Congress with a
national inventory of water quality
conditions and develops priorities for
future federal actions to protect and
restore aquatic resources.

Issues of Environmental
Interest and Water Quality

Initiatives
Chapter 1 discusses current issues of

environmental interest and ongoing
water quality initiatives, including:

e The continued use of chemical wastewater tracers such as sucralose to identify
pollutant sources and trends in the environment, and to differentiate between

natural and man-made sources.

e The estimation of the extent of Florida's fresh waters potentially affected by

wastewaters and pesticides.

e The implementation of a pilot project designed to examine the presence of

priority emerging contaminants (ECs).
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e The advancement of high-quality, integrated water resource monitoring
statewide through projects being carried out by three Florida Water Resources
Monitoring Council workgroups.

e The continued implementation of microbial source tracking (MST) to
investigate and identify potential sources of elevated fecal indicator bacteria in
waterbodies.

e The continued monitoring of saltwater and freshwater harmful algal blooms
(HABS).

e The implementation of numeric nutrient criteria (NNC) to address the nutrient
enrichment of surface water from sources such as septic tanks, nonpoint
source runoff, livestock waste, and increased fertilizer use on farm and urban
landscapes.

e The development of a Nitrogen Source Inventory and Loading Tool (NSILT)
to identify and quantify the major sources contributing nitrogen to impaired
springs and spring runs.

e Anongoing, comprehensive South Florida canal study to improve the
understanding of aquatic life in canals and to develop better assessment tools.

e The adoption of several new water quality criteria and reclassifications of
some estuarine waters to provide additional protection for shellfish harvesting,
as part of a Triennial Review of Florida's water quality standards.

e Improved water quality modeling coordination between the Florida
Department of Environmental Protection (DEP) and the water management
districts (WMDs).

Statewide Probabilistic and Trend Monitoring Results

Chapter 2 summarizes results generated from the Status Monitoring Network from 2014
through 2016 and from the Trend Monitoring Network from 1999 through 2014. Of note, the
state's surface water and groundwater resources are predominantly in good condition, based on
the indicators assessed. The results indicate areas that may need further assessment but also areas
that can be slated for protection rather than remediation.

The Status Monitoring Network uses an EPA-designed probabilistic strategy to estimate, with
known confidence, the water quality of the fresh waters in Florida. These waters include rivers,
streams, canals, lakes, and groundwater resources. DEP collects standard physical/chemical and
biological metrics in these waters, as applicable, and assesses the entire state each year. The
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nutrient thresholds used in these analyses are numeric values and are used only for comparison.
They are not applied according to the applicable rules to identify compliance or impairment.

Probabilistic analyses of the state's lake and flowing water resources indicate that nutrient
enrichment is most prevalent in lakes and canals. An evaluation of the chlorophyll a thresholds
indicates that roughly 40 % of the state's lake area is expected to sustain healthy aquatic life. For
flowing waters, about 60 % of the state’s canal miles and 70 % of the state's river/stream miles
can sustain healthy aquatic life based on the total nitrogen (TN) threshold. Using the total
phosphorus (TP) threshold, about 50% of the state’s canal miles and 80 % of the state's
river/stream miles can sustain healthy aquatic life. Appendix A contains the tables for the 2014-
16 Status Network regional results.

The Trend Monitoring Network consists of 76 surface water stations (e.qg., rivers and streams)
and 49 groundwater wells located throughout Florida that are sampled either monthly or
quarterly. For surface water stations showing nutrient trends, more stations have increasing than
decreasing trends. For 1) nitrate + nitrite as N there are increasing in trends about 37% of
stations, decreasing trends in about 16% of stations, and no change in about 47% of stations; for
2) Kjeldahl nitrogen (TKN) there are increasing trends in about 30% of stations, decreasing
trends in about 23% of stations, and no change in about 47% of stations; and for 3) Chlorophyll a
there are increasing trends in about 45% of stations, decreasing trends in about 26% of stations,
and no change in about 29% of stations. For groundwater, of those wells having trends, a number
show increasing trends for saltwater encroachment indicators (calcium, sodium, chloride, and
potassium) and for rock-matrix indicators (calcium, magnesium, potassium, and alkalinity) with
an associated decreasing trend in pH.

Designated Use Support in Surface Waters

Chapter 3 summarizes the state's designated use support determinations and results based on
surface water quality assessments performed under the Impaired Surface Waters Rule (IWR).
Appendix B lists the state's water quality classifications.

This report summarizes results for those assessments performed through 2012, which include the
second cycle for Basin Groups 2 through 5 and the third cycle for Basin Group 1. The
assesments do not reflect water quality criteria changes for nutrients, recreational bacteria, and
dissolved oxygen (DO) (as percent saturation).

Based on the assessments performed, DEP assessed 4,393 waterbody segments and found 2,440
were impaired. Of these impairments, 1,893 segments required a TMDL. The most frequently
identified causes of impairment include DO, fecal coliform, and nutrients.
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TMDL Program and Priorities

TMDLs, discussed in Chapter 4, must be developed for waterbody segments placed on DEP's
Verified List of Impaired Waters. They establish the maximum amount of a pollutant that a
waterbody can assimilate without causing exceedances of water quality standards. In Florida,
nutrient TMDLs are adopted as site-specific Hierarchy 1 water quality criteria, as defined in the
NNC implementation document.

To date, DEP has adopted a total of 409 TMDLs. Of these, 224 were developed for DO,
nutrients, and/or un-ionized ammonia, 179 were developed for bacteria, and 5 were for other
parameters such as iron, lead, and turbidity. In addition, the state has adopted a statewide TMDL
for mercury, based on fish consumption advisories affecting over 1,100 waterbody segments.

BMAP Program

Chapter 5 provides information on adopted BMAPs. A BMAP is the "blueprint” for restoring
impaired waters by reducing pollutant loadings to meet the allowable loadings established in a
TMDL. It represents a comprehensive set of strategies, including permit limits on wastewater
facilities, urban and agricultural best management practices (BMPSs), conservation programs,
financial assistance, and revenue-generating activities designed to implement the pollutant
reductions established by the TMDLs. These broad-based plans are developed in collaboration
with local stakeholders and rely on local input and local commitment for development and
successful implementation. They are adopted by DEP Secretarial Order to be enforceable. To
date, DEP has adopted 25 BMAPs and is developing or updating numerous BMAPSs statewide.

Appendix D contains important background information, including an overview of the Florida
Watershed Restoration Act (FWRA), Impaired Surface Waters Rule (IWR), and the statewide
cyclical watershed management approach through which DEP develops and implements TMDLs
and BMAPs. Appendix E describes the IWR methodology for evaluating impairment.

Groundwater Monitoring and Assessment

Chapter 6 summarizes groundwater monitoring results from 2015 through 2016. Overall, the
water quality of the evaluated potable aquifers was good for parameters monitored by DEP.
Monitoring showed total coliform bacteria and sodium (a salinity indicator) achieved standards
less frequently (81 % and 85 % of the samples statewide, respectively). Metals and nitrate
achieved standards in almost all samples (99 % statewide median).

DEP evaluated groundwater contaminants of concern using recent sampling data from public
water system (PWS) wells. More exceedances were detected in PWS samples compared with
those reported in the 2016 Integrated Report. Data from August 2015 through July 2017 showed
that radionuclides (a natural condition), salinity (as sodium), and primary metals (mostly arsenic
and lead) exceeded primary drinking water standards most often in untreated water (but not the
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water that is delivered to customers, which meets drinking water standards). Nitrate remains the
biggest issue in surface waters that receive significant inputs of groundwater, since it can cause
excessive algal growth and can impair clear water systems, particularly springs.
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Introduction

This report provides an overview of the status and overall condition of Florida's surface water
and groundwater quality. Under the federal Clean Water Act (CWA), the U.S. Environmental
Protection Agency (EPA) and its state partners have developed an integrated assessment to
address water quality monitoring strategies, data quality and quantity needs, and data
interpretation methodologies. Florida uses this Integrated Report to document whether water
quality standards are being attained, document the availability of data for each waterbody
segment, identify water quality trends, and provide management information for setting priorities
to protect and restore Florida's aquatic resources. The report must be submitted to EPA every
two years and meet the following requirements:

e Section 305(b) of the CWA requires states and other jurisdictions to submit
water quality reports to the EPA. These 305(b) reports describe surface water
and groundwater quality and trends, the extent to which these waters are
attaining their designated uses (such as drinking water and recreation), and
any major impacts to these water resources.

e Section 303(d) of the CWA also requires states to identify waters that are not
supporting their designated uses, submit to EPA a list of these impaired waters
(referred to as the 303[d] list), and develop total maximum daily loads
(TMDLs) for them. A TMDL represents the maximum amount of a given
pollutant that a waterbody can assimilate and still meet its designated uses.

e Section 314 of the CWA requires states to report on the status and trends of
significant publicly owned lakes.

Federal guidance and requirements state that the following information should be provided:

e The extent to which the water quality of the state's waters provides for the
protection and propagation of a balanced population of shellfish, fish, and
wildlife and allows for recreational activities in and on the water.

e An estimate of the extent to which CWA control programs have improved or
will improve water quality and recommendations for future actions.

e An estimate of the environmental, economic, and social costs and benefits
needed to achieve CWA objectives and an estimate of the date for such
achievements.
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e A description of the nature and extent of nonpoint source pollution and
recommendations needed to control each category of nonpoint sources.

e An assessment of the water quality of all publicly owned lakes, including lake
trends, pollution control measures, and publicly owned lakes with impaired
uses.

DEP's 2016 document, Elements of Florida's Water Monitoring and Assessment Programs,
contains background information on Florida's water resources, monitoring and assessment
approach, and water resource management programs.
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Chapter 1: Issues of Environmental Interest and
Water Quality Initiatives

The Florida Department of Environmental Protection (DEP) works with many different
programs and agencies throughout the state to address issues and problems affecting surface
water and groundwater quality and quantity. These responsibilities are implemented through a
variety of activities, including planning, regulation, watershed management, the assessment and
application of water quality standards, nonpoint source pollution management, ambient water
quality monitoring, groundwater protection, educational programs and land management. This
chapter describes some major issues of environmental interest and ongoing water quality
initiatives being undertaken primarily by DEP.

Monitoring Emerging Contaminants (ECs) and Pesticides

There is public concern that unregulated contaminants, and their degradants, may be causing
human health and ecological impacts as low levels of these compounds increasingly are being
detected in water resources throughout the world. Commonly are referred to as ECs, they include
food additives, pharmaceuticals, personal care products, hormones, pesticides, detergents,
plasticizers, flame retardants, and polycyclic aromatic hydrocarbons (PAHS). Some are being
introduced into the aquatic environment through treated wastewater, as standard wastewater
treatment technologies do not remove many of these types of contaminants.

Based on recommendations from an internal workgroup, in 2009 DEP began developing lab
methodologies for ultra-trace level analyses of compounds to be used as indicators for
wastewater and pesticides. Compounds include the artificial sweetener sucralose; the
pharmaceuticals acetaminophen, carbamazepine, and primidone; and the pesticide imidacloprid.
These compounds are hydrophilic, or attracted to water, and therefore may be highly mobile in
the freshwater environment.

DEP's Division of Environmental Assessment and Restoration (DEAR) added wastewater tracers
and imidacloprid to its Status and Trends Monitoring Networks (discussed in Chapter 2) to
investigate the levels of ECs in Florida's fresh waters. DEAR sampled statewide for sucralose
from both monitoring networks in 2012, and for sucralose, acetaminophen, carbamazepine,
primidone, and imidacloprid from the Status Monitoring Network in 2015.

Analyses of the 2015 samples from 528 sites showed sucralose in more than 50 % of the canal,
river, stream, and large lake resources. Acetaminophen, carbamazepine, and primidone were
most prevalent in rivers, with 30 % of river kilometers containing at least one of these
compounds. Imidacloprid was found in 50 % or more of the canal and river resources, and was
the only compound found to exceed published toxicity or environmental effects standards.
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Geospatial analysis showed that the presence of sucralose and imidacloprid were significantly
related to the percentage of urban land use, and to the percentage of urban and agricultural land
use in watersheds, respectively.

In 2013 a DEP workgroup recommended a study to determine the potential biological effects of
ECs on aquatic organisms by employing screening assays to detect ecological effects, such as
estrogenic activity. The priority ECs were selected based on factors such as global presence,
exposure to humans and wildlife, bioaccumulative and toxic effects, persistence in the
environment, and suspected endocrine disruption. The main objective of the pilot study, initiated
in 2017 and still under way, is to evaluate the efficiency and effectiveness of methods using
specific biomarkers to assess waterbody biological health. Site selection was determined based
on the frequency and magnitude of sucralose detections at DEAR's Surface Water Trends
Monitoring Sites. A total of four sites were selected, three in rivers flowing south into Florida
from Georgia. The study employs a whole water chemical screening monitoring design, coupled
with bioassays, to detect genotoxic and estrogenic activity. The results are pending.

DEAR also sampled the Status Monitoring Network unconfined aquifers in 2015, flowing waters
in 2016, and lakes in 2017 for a full suite of organo-nitrogen and organo-phosphorus pesticides,
in addition to wastewater indicators. Ultra-trace concentrations of at least one pesticide
compound were commonly found (59 of 120 wells, 222 of 240 flowing surface water sites, and
157 of 168 lake sites). The most frequently detected pesticide compounds were (1) the herbicides
atrazine, metolachlor, hexazinone, fluridone, bromacil, simazine, metibuzin, and ametryn; (2) the
fungicide metalaxyl; and (3) the insecticides imidacloprid and fipronil. While none of the
compounds exceeded published acute toxicity standards for aquatic organisms, or human
drinking water standards, imidacloprid was found in concentrations known to impact the mayfly
family Baetidae.

Using Chemical Wastewater Tracers to Identify Pollutant Sources

Monitoring for chemical tracers in the environment is a powerful tool for characterizing potential
anthropogenic pollutants and helping to identify sources. As instrument technology and the
scientific understanding of chemical tracers continue to improve, it is now possible in many
situations to use laboratory techniques to help detect unique chemical tracers present in certain
types of waste streams. Based on a weight-of-evidence approach, these tracers can help identify
or eliminate potential pollutant sources and thus provide a "toolbox" for developing a
preponderance of evidence for environmental investigations.

DEP currently uses a number of chemical tracers with uniquely desirable characteristics for
identifying sources of industrial, agricultural, pharmaceutical, hydraulic fracturing, and other
ECs. By analyzing samples for tracer compounds and other known environmental pollutants, the
combined information has proven extremely useful in identifying specific sources and pollution
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trends. Commonly used human wastewater tracers include artificial sweeteners (sucralose), drugs
(carbamazepine and rimadone), pain relievers (acetaminophen), and fragrances (tonalide).

The compound sucralose (trade name Splenda) is almost ideal as a tracer. It is present in virtually
every domestic wastewater discharge at detectable levels (10 to 40 parts per billion [ppb]), does
not occur naturally, has low toxicity, is highly soluble in water, is not effectively metabolized or
removed by wastewater treatment processes, and persists in the environment (with a 1- to 2-year
environmental half-life). DEP's monitoring of sucralose has helped identify sites for more
intensive study, track contaminant migration routes in surface water and groundwater, and
distinguish between abatable and nonabatable sites based on the impacts of human activities.

To obtain the greatest value from chemical tracer data, it is important to collect samples over
time and, preferably, before a potential polluting event to obtain a baseline measurement.
Multiple samples collected over time can help establish trends and help correct sampling site or
process variability. The usefulness of chemical tracers can be amplified by monitoring for more
than one tracer simultaneously—e.g., where investigators take advantage of half-life, treatment
survivability, or other unique qualities of multiple tracer compounds. The presence of short-lived
tracer compounds may provide temporal information, while the presence of tracer compounds
known to be destroyed by wastewater treatment may indicate a raw wastewater source.
Ultimately, all the chemical tracer data can be used together to render a decision based on the
weight of evidence.

Although sucralose has proven to be a useful tracer of human wastewater, it also has limitations
in some applications. For lakes with low water turnover rates, for example, sucralose's long
environmental half-life means that concentrations can build up over time, making it difficult to
identify specific areas of wastewater inputs. Additionally, because sucralose survives wastewater
treatment processes, it is not useful for differentiating treated municipal wastewater from
untreated wastewater derived from leaking sewer lines or even aggregate septic tank leachate. In
such cases, acetaminophen and/or carbamazepine have proven useful. Both have shorter
environmental half-lives and may be effectively removed by treatment processes. Using tracers
with different characteristics in conjunction with one another has allowed for better
differentiation among sources.

In most cases chemical tracers are used as broad aggregate wastewater indicators rather than as
an individual source identification tool. However, by using multiple tracers and trend data,
coupled with microbial source tracking (MST) tools, it may be feasible to identify specific
sources. More generally, employing chemical tracers allows environmental investigators to better
focus attention on specific areas of interest, without committing finite resources to remediate
naturally occurring conditions.
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Supporting Florida Water Resources Monitoring Council Projects

To ensure maximum coordination and efficient resource use, DEP