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PREFACE

This report is produced to inform Floridians and the EPA about surface water quality conditions
and trends in Florida. Originally produced in 1978, this report has been updated every two years
since, and has gone through many changes. The items listed below identify the major format
changes which distinguish this report from its predecessor.

e Regional Reports - The large size of the statewide report (550 pages) necessitated its
subdivision into S regional reports which correspond roughly with Department of
Environmental Protection District Office boundaries (South and Southeast District Office
reports are under one cover).

e Watersheds versus Reaches - In 1992 the State’s rivers, lakes and estuaries were subdivided
into 1600 ‘reaches’ and the assessment was based on this reach structure, however much of
the State’s waters were not contained within the reaches. For 1994, the assessed area has been
enlarged to cover the entire State by dividing the State into 4400 watersheds. The original
1600 reaches remain pretty much intact within the new watersheds, and the terminology now
includes watershed and waterbody rather than reach.

o ARC/INFO Water Quality Color Maps - GIS techniques were used to produce color maps
depicting water quality (designated use support) in each river basin. Watersheds were color
coded based on good, threatened, fair or poor water quality designations.

e New Nonpoint Source Qualitative Survey - A nonpoint source qualitative survey was
performed in 1988 and has been updated and included in this report for 1994. The survey used
the same watersheds which were used to assess the water quality data and the qualitative
results were integrated into this report to both supplement the quantitative information and to
provide information when no quantitative information was available.

e Current versus Historic Data - Water quality data were examined for two time periods:
current data from 1989-1993 and historic data from 1970-1988. Historic data were used to
assess waterbodies only when there was no current data available.
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EXECUTIVE SUMMARY/OVERVIEW

The 305(b) Technical Report provides useful surface water quality related information in a format
that is helpful to managers, planners, permit staff, and laymen, as well as water quality experts.
For each of the 52 basins, a narrative summary, a map, and data tables identify the quality and
trends of Florida's waterbodies, the causes of water quality problems, and the present regulatory
activities conducted by DEP and EPA to improve the problem areas. It is the most widely
circulated water quality assessment in the State, and also serves as the support document for the
Surface Water Section of the 1994 305(b) Water Quality Assessment Main Report submitted to
EPA.

The assessment required analysis of the available STORET water quality data for the 1970-1993
time period (STORET is EPA's computerized water quality database). Data from approximately
4,000 stations are assessed in this report, necessitating the extensive use of computerized
assessment techniques. Water quality assessment techniques used to identify problem areas
included: water quality indices, screening level exceedances, statistical trend analysis, information
from special studies, and interviewing local experts. The 305(b) assessment also includes
information from the 1994 DEP Nonpoint Source Assessment Survey (which is based on the
responses of 50 Florida agencies).

Statewide Results From the Main Report

In the 1992 305(b) assessment report, Florida was subdivided into 1600 reaches which were
based on EPA’s RF2 (river reach file #2). A reach was defined as a 5 mile long section of river, or
5 square mile section of lake or estuary. Only major waterbodies were assessed in the 1992 report
due to the resolution limitations imposed by the RF2 file. For 1994, Florida has been subdivided
into 4400 watersheds based on EPA’s RF3 and USGS watershed delineations. Many more miles
of Florida waterbodies were assessed (50% more river miles, 30% more lake miles, and 20%
more estuary miles) due to the increased number of watersheds available for assessment and due
to efforts to collect more ambient data and store the data into STORET. Table 1 and Figure 1
show the mileages of Florida waters which were assessed in this year’s report. A striking feature
shown in Figure 1 is that 77% of river miles have unknown quality. This large percentage is due
to the fact that EPA classified Florida’s many ditches and canals as rivers, which were not
assessed in this report.

A quantitative summary of the State's water quality was accomplished by determining the degree
of designated use support for the different waterbody types. The vast majority of assessed Florida
waterbodies meet or partially meet their designated use (92% of the river miles, 81% of the lake
miles, and 96% of the estuary miles). Figure 2 shows that the river and estuary results are fairly
similar, however the lake results show generally worse overall quality than the rivers and estuaries
with fewer miles in the “meets use” category and more miles in the “does not meet use” category.
Interestingly enough, this year’s lake assessment brought in many more small lakes with good
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overall quality, however, Florida’s largest lakes (Lake Okeechobee and Lake George) still
overwhelm the State average with their large mileages of fair to poor quality.

It is very important to address both the sources of pollution and trends in water quality. In the
past, the majority of identified water quality problems in the State were caused by point sources,
including both domestic and industrial sources. Recently, however, nonpoint sources accounted
for the majority of Florida's water quality problems. This is due to the fact that point source
treatment processes have improved while there has been an increase in acreage of agricultural and
urban developed land and their associated runoff.

Water quality trend analysis was performed on waterbodies which had sufficient data for analysis
(467 out of 4400 waterbodies). The majority (70%) of these waterbodies (as seen in Figure 3)
exhibited no significant trends. Five times as many waterbodies (24%) have improving water
quality trends as have degrading trends. The improved water quality trends were generally the
result of wastewater treatment plant upgrades or the additions of new regional WWTPs and
nonpoint source controls in Tampa, Orlando and several other cities (as seen in Figure 4). Five
percent of the waterbodies assessed for trends showed degrading trends; however, there are no
regional patterns for degrading trends similar to the improving trends. The causes of degrading
trends included point sources and nonpoint sources. Statewide trend detection is limited for the
following reasons:

1. Only one-tenth of the waterbodies are assessed for trends.

2. The primary focus of our monitoring network is not trend assessment; most of our
stations are frequently moved, and there are very few sites with long-term, monthly
data.

3. Our trend assessment technique is tailored to the problem identified in #2, thus, it
only identified relatively drastic changes in water quality. Subtle water quality
changes due to population growth or nonpoint source treatment improvements are
not picked up by this analysis.

Table 1. Milcages of Florida Waters Assessed

Monitored 1. Evaluated 2. Unknown 3. Total
River (miles) 7,025 4,855 39978 2. 51,858
Lake (sq. miles) 1,541 400 124 2,064
Estuary (sq. miles) 2,417 1,290 347 4,054

1. Monitored data includes 1989-1993 STORET data.
2. Qualitative information or older STORET data (1970-1988)
3. This number includes 25,909 miles of ditches and canals which have not been assessed.



Table 2. Overall Designated Use Support Summary

RIVERS (All size units in Miles)
Degree of use support Evaluated = Monitored  Total
Fully Supporting 1116 4378 5495
Supporting but Threatened 2259 0 12259
Partially Supporting 1139 2093 3232
Not Supporting 342 554 895
Total Size Assessed 4856 7025 11881
LAKES (All size units in Square Miles)
Degree of use support Evaluated Monitored Total
Fully Supporting 213 494 707
Supporting but Threatened 100 0 100
Partially Supporting 53 714 766
Not Supporting 34 332 366
Total Size Assessed 400 1541 1940
ESTUARIES (All size units in Square Miles)
Degree of use support Evaluated Monitored Total
Fully Supporting 501 1427 1928
Supporting but Threatened 402 0 402
Partially Supporting 358 851 1209
Not Supporting 28 139 167
Total Size Assessed 1290 2417 3707

Evaluated means qualitative information or older STORET data (1970-1988).

Monitored means recent STORET data (1989-1993).

viii

r . y 4 - P _ P

]



My Wm = an .

FIGURE 1. MILES MONITORED, EVALUATED AND UNKNOWN

80
e
g 70 -
o & % BIMONITORED
w5 S0 [ DEVALUATED
ez Y P DUNKNOWN
< 30
Qv v
[ 20
W ol
0
RIVERS LAKES ESTUARIES
FIGURE 2. DESIGNATED USE SUPPORT IN FLORIDA WATERBODIES
65
70l 63
s}
?_ 50/ 42 39
o Ve = avYes
& 407 DPARTIAL
% a0} @No
£ o
g
o.
RIVERS ESTUARIES
FIGURE 3. TEN YEAR WATER QUALITY TREND ANALYSIS FOR FLORIDA
WATERBODIES (1984-1993)
[7:]
]
[=]
o
¥
w
£ BRIVER
= OLAKE
o DESTUARY
E
w
&
a

NO CHANGE

WATER QUALITY TREND




Ten Year Florida Water Quality Trends
(1984-1993)

10 year water quality trend

B Better

No change

Il Worse




Florida's surface water quality is displayed on the map on the cover of the main report. Two
important conclusions can be drawn from this figure: first, the majority of Florida's surface water
has good quality; and second, the majority of problems are found in Central and South Florida.

The sparsely populated northwest and west-central sections of the State have relatively better
water quality than other areas. Water quality problem areas in the State are evident around the
densely populated, major urban areas including: Jacksonville, Orlando, Tampa, Pensacola, the
Cape Kennedy area and the southeastern Florida coast. Other areas of poor water quality, not
associated with population, are found in basins with intense agricultural usage.

Pollution sources and problems in Florida are varied. The State does not have extensive
industrialization, but rather localized concentrations of heavy industry centered mostly in urban
areas. Many of the problems found in surface waters in urban areas can be attributed to industrial
discharges. Silviculture, agriculture and various types of animal husbandry are a large part of
Florida's current and historical economy. Furthermore, Florida has undergone rapid population
growth over the past two decades and this continues. This has resulted in more pollution sources
associated with residential development.

Florida's major surface water quality problems can be summarized into five general categories :

1. Urban Stormwater. Stormwater carries a wide variety of pollutants from nutrients to
toxicants. Siltation and turbidity associated with construction activities can also be a major
problem. Problem areas are concentrated around urban centers and mirror, quite well, the
population map of the State. Current stormwater rules and growth management laws address this
problem for new sources, but are difficult to monitor and enforce.

2. Agricultural Runoff. The major pollutants involved include nutrients, turbidity,
BOD, bacteria and herbicides/pesticides. These pollutants generally do their worst damage in
lakes and slow moving rivers and canals, and sometimes, the receiving estuary. Problems are
concentrated in the central and southern portions of the State, and in several of the rivers entering
the State from the north. Traditionally, agricultural operations have had far more lenient
regulation than point sources; however, there is increasing recognition of the need for improved
treatment of runoff water.

3. Domestic Wastewater. This is an area that has shown significant improvement in the
last decade. Most of the waterbodies with improving water quality trends can be traced to
wastewater treatment plant (WWTP) upgrades. Further advancements are being encouraged with
design innovations such as wastewater discharge to wetlands, water reuse and advanced
treatment. Still, a problem exists in the rural areas of the State where financial and technological
resources are limited. Consequently, several of these poorly operating facilities are polluting
some of Florida's relatively pristine natural waterbodies. Also, septic tank leachate contributes to
the degradation of many of Florida's waterbodies.




4. Industrial Wastewater. Most notable among these are the pulp and paper mills.
Because of the volume and nature of their discharge, all of the pulp and paper mills operating in
the State seriously degrade their receiving waters. The phosphate and fertilizer industries are
major pollution sources (both point and nonpoint) in several of Florida's surface water basins. In
addition, the mining of phosphate causes surface water hydrological modifications and major land
use disturbances. ‘

5. Hydrological Modifications. This can take the form of damming running waters,
channelizing slow moving waters, or dredging, draining and filling wetlands. Such modifications
are not strictly pollution sources. However, in most cases where the natural hydrological regime
was modified (mostly for water quantity purposes) water quality problems have ensued. Rating
the effect of hydrologic modification is difficult. Dredge and fill activities result in a loss of
habitat. Disruption of wetlands with a resultant net loss of area reduces the buffering and filtering
capacities and biological potential of wetlands. This is a particularly important problem in
estuaries. The loss of seagrasses and other marine habitats can seriously affect the maintenance of
a viable fishery.

The assessment of public health and aquatic life impacts uncovered several areas of concern.
Many of these problems are associated with estuaries and are of a persistent nature. Fish with
Ulcerative Disease Syndrome are still present in the lower St. Johns River. This problem was first
identified in the early to mid-80s. Second, major fish kills (as many as 1 million fish) occurred in
the Pensacola Bay system over the past two years. The more massive of these kills occurred in
Bayou Chico. Bacterial contamination in the water and contaminated sediments of the Miami
River threaten Biscayne Bay. Many urban estuaries throughout the State have elevated levels of
metals and organic contaminants in their sediments. Examples are Tampa Bay, St. Johns River
Estuary and Pensacola Bay. The continued loss of fishery habitat from dredge and fill and
construction activities is a threat to the maintenance of a viable fishery. The extensive die off of
mangroves and seagrasses and algal blooms in Florida Bay are an important State concern. The
probable cause is the extensive channelization and hydrological modification of the bay's
watershed exacerbated in recent years by a lack of flushing from hurricanes, high water
temperature and high salinity. :

On the positive side, seagrasses have increased in area in Tampa Bay and there has been an
improvement in water quality in Hillsborough Bay.

Three other problems exist which are also of a persistent nature, but largely impact fresh water
systems. First, fish consumption advisories for largemouth bass continue to be issued because of
elevated mercury concentrations in their tissue. Second, a no fish consumption advisory has been
issued for the Fenholloway River, Elevated levels of dioxin were found in fish from this stream.
This waterbody receives effluent from a pulp mill. The third problem is the coliform bacteria
contamination of the Miami River. Sources of this contamination are illegal sewer connections to
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the stormwater pipe system, leaking or broken sewer lines, and direct discharges of raw sewage
when pump stations have exceeded their capacity. During acute contamination events (direct
discharge of sewage) coliform bacteria counts in the Miami River and adjoining waters of
Biscayne Bay are hundreds of times higher than State criteria. Efforts are being made by the City
of Miami and Dade County to correct these problems.

South Florida Region Basin-by-Basin Evaluation of Water Quality

The quality of Florida waters is graphically depicted on basin maps which follow each basin
description. Areas of good, fair, and poor quality are readily discernible on these maps. The
following is a summary of the status of the quality of waters in south Florida:

This part of the State has had extensive surface hydrologic modification. Large areas, that were
once low-lying swamps, are now man-made canals designed for flood control and reclamation of
land. Much of the once-inundated lands are used for intensive agriculture or urban development.
Other significant portions of the marsh land are used for water storage and recharge or are
preserved in State and federal holdings.

The Caloosahatchee River has mostly been channelized from Lake Okeechobee to the Gulf of
Mexico. It receives agricultural runoff. Biological diversities are lower in the river than in its
tributaries. The estuarine portion receives urban runoff and some wastewater discharge and
exhibits water quality problems. The City of Cape Coral recently connected its first home to a
dual use water system. That system allows treated effluent and canal water to be used for
irrigation.

Several streams drain into Lake Okeechobee. The Fisheating Creek basin has no major pollution
problems, although rangeland and agricultural runoff have resulted in some depressed DO
concentrations. The five small streams that compose the Taylor Creek Basin (north of Lake
Okeechobee) have some of the poorest water quality in the State. They are severely impacted by
dairy-farm runoff.

Lake Okeechobee exhibits fair overall quality. The northern section of the lake receives excessive
nutrient loads from Kissimmee River and from the streams in the Taylor Creek basin. The
southern section of the lake receives nutrient loading from historic backpumping of agricultural
lands (which still occasionally occurs). These lands are primarily planted in sugar cane and
vegetables and are sprayed with various pesticides and/or fertilizers. Backpumping, which is now
much reduced, occurs only during drought periods. There is a concerted effort by DEP and the
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South Floridda Water Management District to reverse the trend of worsening water quality in Lake
Okeechobee. Lake Okeechobee serves as the hub of a flood control system that involves five
major canals that run east and southeast of the lake through water conservation areas and the
Everglades to the Atlantic Ocean. These major canals are greatly subdivided and dammed for
flood control purposes. The canals, along with the residential finger-canal systems which are
l6cated along the Intracoastal Waterway and the Biscayne Bay area, make up most of the water
systems of the Southeast Coast basin. The canals are characterized by high nutrient levels, low
DO concentrations and poor flushing. Fish kills occur periodically as a result of the low DO.
Water quality in the western reaches of these canals near the lake is poor due to agricultural
runoff. The water quality of the canals in the eastern section of the basin depends on the degree
of urbanization surrounding théfn and domestic point sources. Areas of relatively good water
quality in the Southeast Coast basin are the Savannas near Ft. Pierce, portions of the St. Lucie
and Loxahatchee Rivers and their estuaries, portions of Lake Worth, and the more open areas of
Biscayne Bay. The marshes constituting the water conservation areas and most of the Everglades
National Park are also included in this basin and have good water quality but are threatened by
nutrient loading from agricultural areas. Largemouth bass in the Savannas Marsh, Everglades,
and Conservation Areas 2 and 3 had high enough tissue concentrations of mercury to warrant no
consumption advisories.

A three year lawsuit against DEP and the SFWMD filed by the U.S. Department of Justice for
water quality violations in the Everglades and Loxahatchee National Wildlife Refuge has been
settled. Nutrient enrichment has caused or contributed to four violations of Florida's Class II1
water quality criteria. These include imbalances of flora or fauna, dominance of nuisance species,
biological integrity, and dissolved oxygen.

Waterbodies in portions of southern Florida that are heavily urbanized have a different set of
problems than those in agricultural areas. Urban runoff and historic wastewater discharges have
created serious problems for these waterbodies. ‘Of particular concern are the New River in
Broward County and the Miami River in Dade County. The New River receives discharges from

improperly fiinctioning septic tanks, vessels, industrial activities, and runoff. Metals enrichment-of -

sediments has been found at marina ‘sites.

The Miami River has serious problems with high coliform counts and contaminated sediments.
Overload ‘of the sewer system during periods-of high inflow of'stormwater or groundwater results
in discharges of sewage. A more chronic problem of high coliform counts exists because of illegal
connections of sewer lines to the stormwater system, leaking pipes.and joints, and broken pipes.
Sediments are contaminated with heavy metals, pesticides, and organic pollutants; sources of
these pollutants includes stormwater runoff, domestic and industrial waste discharges, and
biocides used'on vessels.
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The Florida Keys have good water quality except for problems in some of the manmade canals, in
the marina areas, and in the port at Key West. There are also localized problems around some of
the wastewater discharges. Biological problems have become evident with the die-off of
seagrasses and mangroves. High temperature, high salinity and lack of flushing from hurricanes
have been implicated as causes of the seagrass die-off.



INTRODUCTION AND METHODS

This section describes the water quality assessment procedures used by the Bureau of
Surface Water Management to prepare the 1994 Florida Water Quality Inventory
[305(b)]. The procedures are:

Conduct Toxic Pollutant Assessment.
Conduct Nonpoint Source Assessment.

1. Divide State into Assessment Watersheds.

2. Inventory STORET data.

3. Calculate Stream Water Quality Index (WQI).

4. Calculate Lake/Estuary Trophic State Index (TSI).
5. Apply Screening Levels.

6. Conduct Trend Analysis.

7.

8.

Florida’s 52 major river basins were subdivided into 4400 watersheds of approximately
five square miles each. The predominate waterbody within each watershed was identified
and classified as a lake, stream, or estuary. Each watershed and its waterbody formed an
assessment unit and all water quality stations within the watershed were aggregated as if
they were from the same site (the stations were screened for unwanted sites, such as, point
source discharge sites). A water quality inventory was performed on EPA's STORET
database. The inventory included the years 1970 through 1993 and was classified as
recent (1989-1993) or historic (1970-1988). Tables of water quality data were prepared
for each of Florida's 52 basins. Three procedures were then used to assess the water
quality data. A Water Quality Index was calculated to determine the overall quality of
Florida streams and rivers. The Water Quality Index summarizes information from six
categories including water clarity (turbidity and total suspended solids), dissolved oxygen,
oxygen demanding substances (biochemical oxygen demand, chemical oxygen demand,
and total organic carbon), nutrients (total nitrogen and total phosphorus), bacteria (total
coliform and fecal coliform), and macroinvertebrate diversity index (based on natural
substrate samples, artificial substrate samples and Beck's Biotic Index). The water quality
of lakes and estuaries is described by the Trophic State Index which is a measure of the
potential for algal or aquatic weed growth. The components which make up the Trophic
State Index include total nitrogen, total phosphorus, chlorophyll and Secchi depth.
Screening levels for 19 water quality parameters were also used to determine the quality
of Florida lakes, estuaries and streams.

The water quality indices and screening levels have all been tailored to Florida's water
quality by using the actual distribution of Florida data to determine the water quality
criteria used by the procedures. Specific information on each of the procedures is
described in the following sections.



Watershed as the Assessment Unit

In the 1992 305(b) assessment report, Florida was subdivided into 1600 reaches which
were based on EPA’s RF2 (river reach file #2). A reach was defined as a 5 mile long
section of river, or 5 square mile section of lake or estuary. Only major waterbodies were
assessed in the 1992 report due to the resolution limitations imposed by the RF2 file. For
1994, Florida has been subdivided into 4400 watersheds based on EPA’s RF3 and USGS
watershed delineations. The original 1600 reach delineations have been kept intact,
however, many additional watersheds have been added due to the increased resolution of
RF3 and the USGS watersheds which cover the entire State. USGS was contracted to
develop useable, small watersheds (approximately 5 square miles) using watershed
boundaries identified on USGS topological maps and ARC/INFO GIS techniques. USGS
completed 75% of the State, but unfortunately they did not delineate watersheds in south
Florida (USGS subregion 0309) . Watersheds for South Florida were adapted from a
much coarser delineation developed by the South Florida Water Management District. The
resulting watersheds in this area are about 50 square miles each, ten times larger than
those for the rest of the State.

The major waterbody within each watershed was identified and named. Usually each
watershed encompassed one major or one minor named waterbody (similar to the 1992
reach structure). The length of each stream waterbody and the area of lake and estuary
waterbodies is essential information. The length of stream waterbodies was determined by
GIS measurements of the RF3 trace ( or assigned a length of S miles if no RF3 trace was
available). The area of lake and estuary waterbodies was determined with crude GIS aerial
measurement techniques (if estuary waterbodies had no RF3 traces, their area was set to
5 square miles and unknown lake waterbodies were assigned an area of 1 square mile).
The water quality within each waterbody is assumed to be homogenous (if data prove this
assumption to be wrong, then the waterbody was subdivided). GIS techniques were used
to assign STORET sites to their respective watersheds and the location of each site was
visually inspected on a GIS map. If more than one named waterbody showed up in a
watershed (based on the STORET data within a watershed), then the watershed was
subdivided.

Inventory of STORET Data

An inventory of data was retrieved from STORET for the 1970-1993 time period. If data
within a watershed were available for the current time period (defined as 1989-1993), then
historical data was not examined, except for trend analysis. If no current data were found,
then historic data (defined as 1970-1988) were used for the assessment. Fifty STORET
parameter codes representing 21 different water quality parameters were inventoried
(Table 3). There are about 8000 Florida stations in STORET which were sampled in
1970-1993. These stations are located in 1500 of the 4400 watersheds. Annual average
(median) water quality was calculated for each of these stations and the data were stored
on a local IBM Personal computer. In order for an annual average to be calculated for a
station, the station had to be sampled at least twice within each year. STORET remark
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Table 3. Storet Water Quality Assessment Parameters.

Category Storet Parameter Name Storet Parameter Code
Coliform Fecal Coli MPN-FCBR/100ml 31616
Coliform Fecal Coli MPNECMED/100ml 31615
Coliform Total Coli MGIMENDO/100ml 31501
Coliform Total Coli MPN CONG/100ml 31505
Conductivity Conductivity at 25c micromho 95
Conductivity Conductivity Field micromho 94
Dissolved Oxygen Dissolved Oxygen % saturation 301
Dissolved Oxygen Dissolved Oxygen mg/1 300
Dissolved Oxygen Dissolved Oxygen Probe mg/l 299
Diversity Index Biotic Index BI 82256
Diversity Index Diversity Index Artificial substrate 82251
Diversity Index Diversity Index Natural substrate 82246
Flow Stream Flow cfs 60
Flow Stream Flow inst.-cfs 61
Oxygen Demand BOD 5 day mg/1 310
Oxygen Demand COD Hi Level mg/1l 340
Oxygen Demand Tot Organic Carbon C mg/l 680
pH-Alkalinity pH SU ] 400
pH-Alkalinity pPH SU lab 403
pH-Alkalinity Total Alkalinity Caco3 mg/1l 410
Temperature Temperature Water cent 10
Trophic Status Chlorophyll A mg/1 32230
Trophic Status Chlorophyll A mg/1l 32217
Trophic Status Chlorophyll A mg/1l 32210
Trophic Status Chlorophyll A mg/l corrected 32211
Trophic Status Chlorophyll Total mg/l 32234
Trophic Status Chlorophyll total ug/l 32216
Trophic Status Nitrogen ammcnia Diss-NO2 mg/l 71846
Trophic Status Nitrogen NH3+NH4- N Diss mg/l 608
Trophic Status Nitrogen NH3_NH4- N total mg/1 610
Trophic Status Nitrogen Nitrate Diss—-NO3 mg/1l 71851
Trophic Status Nitrogen Nitrate Tot-NO3 mg/1 71850
Trophic Status Nitrogen NO2&NO3 N-Diss mg/1l 631
Trophic Status Nitrogen NO2&NO3 N-Total mg/1l 630
Trophic Status Nitrogen NO3-N Diss mg/1 618
Trophic Status Nitrogen NO3-N Total mg/1 620
Trophic Status Nitrogen Org N N mg/1l 605
Trophic Status Nitrogen Tot Kjel N mg/l 625
Trophic Status Nitrogen Total N As NC3 mg/l 71887
Trophic Status Nitrogen Total N N mg/1 600
Trophic Status Phosphorus OrthoP04 mg/1 660
Trophic Status Phosphorus Total As P04 mg/1 71886
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Table 3. Storet Water Quality Assessiment Parameters (continued).

Category

Storet Parameter

Name Storet Parameter Code

Trophic Status
Trophic Status
Trophic Status
Water Clarity
Water Clarity
Water Clarity
Water Clarity
Water Clarity

Phosphorus Total
Transparency
Transparency
Color

Color=aP

Residue Tat NFLT
Tutbidity
Turbidity

mg/l P 665
Secchi Inches 77
Secchi Meters 78
PT-CO Units 80
Pt~CO Units 81
mg/1 530
JKSN -JTU 70
‘TRBIDMTR HACH FTU T6

1...' 'Il. B
-E e - | R N L] | '.l.



codes also present a problem in data analysis when a data value is recorded as “less than”
the actual value reported. In these cases the reported value was multiplied by 0.5 to adjust
for the “less than” condition. Data with STORET remark codes indicating that the
reported value was “greater than” the actual value were dropped from further analysis. A
Water Quality Index value was calculated for each stream/river annual median and a
Trophic State Index value was calculated for each lake/estuary annual median.

Florida Stream Water Quality Index Procedure

To assess Florida stream water quality, a Florida stream Water Quality Index (WQI) was
developed and first used in the 1988 305(b) report. The WQI is based on the quality of
water as measured by six water quality categories (water clarity, dissolved oxygen, oxygen
demanding substances, bacteria, nutrients and biological diversity). Each category may
have more than one parameter as shown in Table 4. Raw (annual average) data are
converted into index values which range from 0 to 99 for the six categories. Index values
correspond to the percentile distribution of stream water quality data in Florida (Table 4).
[The percentile distribution of STORET water quality data were determined in 1987 for
2,000 ambient, stream STORET locations in Florida.] For example, Table 4 shows the
BOD concentrations ranged from 0.8 mg/l (10 percentile) to 5.1 mg/ (90 percentile) with
a median value of 1.5 mg/l (50 percentile). A BOD concentration of 0 to less than 0.8
mg/1 is assigned an index value of 0 to 9, etc.

The overall WQI is the arithmetic average of the six water quality index categories. The
index for each category is determined by averaging its component parameter index values.
Missing water quality parameters and missing water quality categories are ignored in the
final calculation. Therefore, the final WQI is based on an average of anywhere from 1 to 6
water quality index categories. Table 5 shows an example calculation of the WQI. The
WQI can be calculated from just one index category, however, it becomes more reliable as
more categories are used in its calculation.

In order to determine the range of values of the WQI which correspond to good, fair and
poor quality, the WQI was correlated with the EPA National Profiles Water Quality
Index for Florida data. (The EPA WQI was used in the 1986 305(b)). Based on this
correlation, the cutoff values for the WQI were determined as follows: 0 to less than 45
represents good quality, 45 to less than 60 represents fair quality, and 60 to 99 represents
poor quality.

The Florida stream Water Quality Index has several advantages over indices used
previously. First, the index is tailored to Florida water quality data, since it is based on the
percentile distribution of Florida stream data. Second, it uses the water quality categories
which are felt to be the most important measures of water quality in Florida: water clarity,
dissolved oxygen, oxygen demanding substances, nutrients, bacteria and biological
diversity. Third, it is simple to understand and calculate and does not require a mainframe
computer or any complex data transformations or averaging schemes. Finally, the index
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works; it nicely identifies areas of good, fair, and poor water quality that correspond to
professional and public opinion.

A toxic pollutants category would be a valuable addition to the index; however, toxic
pollutants were not included in the index since there is relatively little data in Florida
(compared to the amount of data for conventional pollutants ). Toxic pollutants were
assessed separately as discussed later in this section of the report.

Trophic State Index Procedure

The Trophic State Index procedure provides an effective method of classifying lakes
based on the lake's chlorophyll, Secchi depth, nitrogen and phosphorus concentrations.
The index was developed in 1982 in response to the EPA Clean Lakes Program and is
documented in the Classification of Florida Lakes Report by the University of Florida,
Department of Environmental Engineering Sciences. This index remains unchanged from
the 1988 305(b) report.

The index is based on a trophic classification scheme developed in 1977 by R.E. Carlson.
It relies on three trophic indicators to describe the trophic status of a lake. The goal was
to have each indicator relate to algal biomass such that a 10 unit change in the index
would represent a doubling or halving of algal biomass. Carlson developed indices based
on Secchi disc transparency, chlorophyll concentration and total phosphorus
concentration. The Florida Trophic State Index (TSI) is based on the same rationale, but
also includes total nitrogen concentration as a fourth index. Criteria were developed for
Florida lakes from a regression analysis of data on 313 Florida lakes. The desirable upper
limit for the index is set at 20 ug/l chlorophyll which corresponds to an index of 60.
Doubling the chlorophyll concentration to 40 ug/l results in an index increase to 70 which
is the cutoff for undesirable (or poor) lake quality. Index values from 60 to 69 represent
‘fair’ water quality. The criteria for chlorophyll, Secchi depth, total phosphorus and total
nitrogen concentrations are shown in Table 6.

A nutrient index is also calculated based on phosphorus and nitrogen concentrations and
the limiting nutrient concept. The limiting nutrient concept identifies a lake as phosphorus
limited if the nitrogen to phosphorus concentration ratio is greater than 30, as nitrogen
limited if the ratio is less than 10, and balanced (depending on both nitrogen and
phosphorus) if the ratio is 10-30. Thus, the nutrient TSI is based solely on phosphorus if
the ratio is greater than 30, solely on nitrogen if less than 10, or based on both nitrogen
and phosphorus if the ratio is between 10 and 30. An overall index (TSI) is calculated
based on the average of the chlorophyll TSI, the Secchi depth TSI and the nutrient TSI
For this index to be calculated, both nitrogen and phosphorus measurements are required
for the sample. The lake trophic state index was also applied to Florida estuaries to
describe estuarine water quality. The criteria for the estuary quality ratings is 10 less than
the lake ratings (i.e., good estuarine water quality is a TSI value of 0-49, fair quality is 50-
59, and poor quality is a value of 60-100). Table 7 shows an example TSI calculation.
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Table 6. Trophic State Index (TSI} for Lakes and Estuaries.

For Lakes: 0-59 is good, 60-69 is fair, 70-100 is poor
For Estuaries: 0-49 is good, 50-59 is fair, 60-100 is poor

Trophic State Chlorophyll Secchi Depth Total Phosphorus Total Nitrogen

Index CHLA sD TP TN
TSI (ug/1) {m) (mgP/1) (mgN/1)
0 0.3 7.4 0.003 0.06
10 0.6 5.3 0.005 0.10
20 1.3 3.8 0.009 0.1le
30 2.5 2.7 0.01 0.27
40 5.0 2.0 0.02 0.45
50 10.0 1.4 0.04 ' 0.70
60 20.0 1.0 0.07 1.2
70 40 6.7 0.12 2.0
80 80 0.5 0.20 3.4
90 160 0.4 0.34 5.6
100 320 0.3 0.58 9.3

TSI equations which generate the above criterja:

CHLArst = 16.8 + [14.4 x LN (CHLA)] (use Natural Log)
SDes1 = 60- (30 x LN (sSD}]

TNysy = 56 + [19.8 x LN (TN}]

TPqsy = [18.6 x LN (TP x 1000)] -18.4

TSI = (CHLArst + SDrst + NUTRgsi+) /3

* Limiting Nutrient considerations for Calculating NUTRpsr:

If TN/TP > 30 then NUTRgg; = TPqgr
If TN/TP < 10 then NUTRrs; = TNqst

If 10 < TN/TP <30 then NUTRTSI = (TPTSI + TNTSI) /2




Table 7. An Example Calculation of the Trophic State Index (TSI)
(See Table 6 for Formulas).

Annual Average TSI Calculation Average TSI
Chlorophyll 6.0 ug/l . 42.6" 42.1
Secchi Depth 1.8 meters 42.3% 42.3
Phosphorus* 0.04 mg P/1 50.2%
Nitrogen* 0.67 mg N/1 48.1%  49.2%
"45.0%

1. CHLA = 16.8 + [14.4 x LN (6.0)] = 42.1 (use Natural Log)

2, SD =60 - [30 x LN (1.9)] = 42.3

3. TP = [18.6 x LN (0.04 x 1000)] - 18.4 = 50.2

4. TN = 56 + [19.8 x LN (0.67)] = 48.1

5 TN/TP Ratio = 0.67/0.04 = 16.7 therefore, TSI NUTR = an average of TSI

Phosphorus and TSI Nitrogen (50.2 + 48.1)/2 = 49.2

6. (42.6 + 42.3 + 49.2)/3 = 45

* Note: If either phosphorus or nitrogen sampling information
are missing, then the index is not calculated.
Chlorophyll and/or Secchi Depth may be missing and the
index will be calculated.
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Screening Levels

Screening levels were used to determine water quality problems caused by each of
nineteen water quality parameters (Table 8). Screening levels were based on either Florida
criteria or on criteria established by professional judgment when quantitative Florida
criteria are absent. Different screening levels were developed for streams, lakes and
estuaries to take into account the natural differences among these waterbodies. The
criteria which were established by professional judgment were based on the percentile
distribution of Florida data.

The eightieth percentile was chosen as the cutoff between acceptable and unacceptable
water quality. This means that 80% of Florida's water quality data will have acceptable
levels. Table 8 identifies the screening levels used, the typical values measured and the
Florida criteria for streams, lakes and estuaries. Screening level exceedances are noted in
the data tables for each watershed in each basin.

Trend Analysis

Water quality trend analysis was performed on 12 water quality parameters (plus the
overall stream water quality index and the trophic state index) for 460 watersheds. The
time frame for the analysis is from 1984-1993. The analysis was quite simple; a non-
parametric correlation analysis (Spearman's Ranked Correlation) was used to analyze the
ten-year trend of the annual STORET station medians for each watershed. There may
have been only one station analyzed within a watershed resulting in a maximum of ten
years of data, or there may have been many stations sampled within the watershed
resulting in the analysis of many more yearly station medians and a more meaningful trend
analysis.

A separate trend assessment technique was used to analyze stream, lake, and estuary
waterbodies. Stream trend analysis utilized the trend information from eight water quality
parameters (bacteria, turbidity, total suspended solids, BOD, dissolved oxygen, Secchi
depth, nitrogen and phosphorus) plus the overall water quality index. Lake and estuary
trend analysis focused on four trophic state parameters (chlorophyll, Secchi depth,
nitrogen and phosphorus) plus the trophic state index.

The overall trend of each waterbody was determined by comparing the number of
improved water quality parameters to the number of degraded water quality parameters.
Some waterbodies showed quite strong trends. If a waterbody showed no trends, or just
one parameter showed a trend (or the number of improved trends minus the number of
degraded trends is zero or one), then the trend is classified as "no change". This trend
analysis must be considered preliminary due to the simplicity of the technique.
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Table 8. Water Quality Assessment Parameters For Florida Streams, Lakes and
Estuaries, Screening Levels-Typical Values-~Florida Criteria.

Parameter Units Screening Typical Values Florida Criteria (17-302)
Level 10% (Median)} 90% Class IIY

** Water Body Type: Stream

Alkalinity CaCOs mg/1 13 (75) 150 20.0 mg/l min.

Beck's Biotic Index Index # <5.5 4 (14) 32

BOD § Day mg/1 >3.3 0.8 (1.5) 5.1 Not cause DO<5 mg/1l

Chlorophyll ug/1 1 (6) 30

COD mg/1 >102 16 {46) 146

Coliform~Fecal $#/100 ml >470 10 (75) 960 200/100 ml

Coliform~total #/100 ml >3700 100 (600) 7600 1000/100 ml

Color Platinum-Color Units 21 {71) 235 No nuisance conditions

Conductivity micromho >1275 100 (335) 1300 1275 or 50% abv background

Dissolved Oxygen mg/1 <4.0 3.1 (5.8} 8.0 5.0 mg/l

Diversity Artificial Sub index <1.95 1.4 (2.9) 3.6 min. 75% of DI

Diversity Natural Substr index <1.50 1.2 {2.4) 3.5 min. 75% of DI {marine)

DO % Saturation % 36 (68) 90

Fecal Strep $#/100 ml 20 {15) 1700

Fluoride mg/1l 0.1 (0.2) 0.8 10.0 mg/1l

Nitrogen~total mg/l as N >2.0 0.5 (1.2) 2.7 Not cause imbalance

pH standard units 6.1 (7.1) 7.9 <6.0 >8.5

Phosphorus~total mg/l as P >0.46 0.02 (0.09) 0.89 Not cause imbalance

Secchi Disc Depth meters 0.4 (0.8) 1.7 min. 90% background

Temperature centigrade 19 (23) 28 No nuisance conditions

Total Organic Carbon mg/1 >27.5 5 {14) 37

Total Suspended Solids mg/1 >18.0 2 (7) 26

Turbidity JTU FTU >16.5 1.5 (5) 21 29 NTUs above background

** Waterbody Type: Lake

Alkalinity CaCQ; mg/1 >20. 2 (28) 116 20.0 mg/1 min.

Chlorophyll ug/1 >40. 1 {12) 70

Nitrogen-total mg/l as N >2.0 0.4 (1.1) 2.5 Not cause imbalance

Phosphorus-total mg/) as P >0.12 0.01 {0.05) 0.29 Not cause imbalance

Secchi Disc Depth meters <0.7 0.4 (0.9) 2.7 Min. 90% background

** Waterbody Type: Estuary

Chlorophyll ug/1l >40 1 (9) 36

Nitrogen-total mg/l as N >2.0 0.3 (0.8) 1.6 Not cause imbalance

Phosphorus~total mg/l as P >0.12 0.01 (0.07) 0.20 Not cause imbalance

Secchi Disc Depth meters <0.7 0.6 (1.1) 3.0 Min. 90% background



Toxic Pollutant Assessment

The assessment of toxic pollutants in Florida's waters was accomplished by an inventory
of 9 STORET toxic metal parameters for 1991-93 (Table 9). The Florida surface water
quality standards (Chapter 17-302, Florida Administrative Code) were used to assess
whether the toxic pollutant was found at an elevated level. Several standards are based on
hardness levels, however, since hardness levels were not available in all cases, a hardness
value of 100 mg/1 as calcium carbonate was assumed. An elevated level was defined as
any exceedance of the standard for any of the nine metals. Generally, each waterbody was
sampled two or three times for several of the metals during the last three years.

Nonpoint Source Assessment

An extensive assessment of nonpoint source impacts on Florida's waters was conducted in
1988 through the use of a questionnaire sent to all major State agencies (Water
Management Districts, Division of Forestry, Game and Fresh Water Fish Commission),
city and county offices, U.S. Soil Conservation Service, U.S. Forestry Service, Regional
Planning Councils, local Soil and Water Conservation Districts, citizen environmental
groups (Sierra Clubs, Audubon Society and others) and professional outdoor guides. The
respondents (approximately 150 agencies and 350-400 participants) to the questionnaire
identified nonpoint sources of pollution, environmental pollution symptoms (fish kills,
algal blooms, etc.) pollutants and miscellaneous comments. The assessment has been
updated in 1994. The 1994 nonpoint source assessment was performed more efficiently
than the 1988 version due largely to the use of GIS technology for compiling and
displaying the data, and also advancements in the questionnaire methodology. Scannable
forms were used eliminating the need to key punch data and integration with the 305b
report was much improved.

Florida's 1994 nonpoint source assessment was performed using a qualitative, best
professional judgment approach. Unlike point source pollution analysis and its readily
available STORET ambient data, there is rarely any convenient database of water quality
monitoring data that has been designed for analyzing impacts of nonpoint source pollution
on surface waters. Therefore, the assessment procedure was designed to make use of the
knowledge of experienced field personnel who had information about individual
waterbodies. The 1994 survey was sent to essentially the same group of professionals as
the 1988 report and approximately fifty respondents identified nonpoint sources of
pollution, environmental symptoms of pollution (fish kills, algal blooms, etc.), degree of
impairment (rating) of a waterbody and miscellaneous comments. A total of 1720
watersheds or about 40 % of the total watersheds were qualitatively assessed by the
respondents. Data tables summarizing the 1994 NPS survey are presented for each basin
in this report. The remainder of this section describes the information presented in these
tables.
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Table 9. Toxic Metals in the Water Column.

Storet Number of

Parameter Waterbodies Florida % of Waterbodies
Metal Number  Sampled = Criteria (ppb)  With Exceedances
Arsenic 1002 162 50 0%
Cadmium 1027 211 11 17%
Chromium 1034 155 207+ 0%
Copper 1042 330 12+ 10%
Iron 1045 378 1000 | 22%
Lead 1051 240 3.2+ 30%
Mercury 71900 129 0.012 47%
Nickel 1067 130 158+ 0%
Zinc 1092 253 106 10%

* actual criteria is dependent on water hardness which was assumed to be 100 mg/1 as calcium carbonate
since hardness was not available in all waterbodies
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The impairment rating of a waterbody was defined as status of waters within a watershed
as determined by support or nonsupport of designated use. The status of a watershed was
dependent on making a determination of designated use support that applied to all surface
waters within the aerial extent of that watershed. Designated use refers to the
classification or standards and criteria applied to all Florida waters.

Impairment rating categories used were as follows:

1. Good (meets designated use). All surface waters in the watershed are
supporting their use classification with no evidence of nonpoint source
problems.

2. Threatened (meets designated use). All surface waters in the watershed are

attaining their use classification, but in the absence of any future
management activities, it is suspected that within five years at least some of
the surface waters in the watershed will not support their designated use.

3. Fair (partially meets designated use). Some, but not all, surface waters in
the watershed are not supporting their designated use.
4, Poor (does not meet use). All surface waters in the watershed are not

supporting their designated use.

Nonpoint source pollution is generally associated with land use activities which do not
have a well-defined point of discharge, such as discharge from a pipe or smoke stack.
Nonpoint contaminants are carried to waterbodies by direct runoff or percolation through
the soil to groundwater. There are many different potential source areas. Some of the
common activities and sources which were considered in the nonpoint source assessment

include:

1. Construction site runoff. This type of source can provide sediment,
chemicals and debris to surface waters.

2. Urban stormwater. Runoff from buildings, streets and parking lots carries
with it oil, grease, metals, fertilizers and other pollutants.

3. Land disposal. Leachate from septic tanks and landfills may pollute

groundwater or local surface waters. Contamination of surface waters can
be by either by direct runoff or discharge from groundwater.

4. Agricultural runoff. Runoff from fields and pastures carries with it
sediments, pesticides and animal wastes ( which can be a source of bacteria
and viruses and nutrients).

5. Silvaculture operations. Logging activities which erode forest soils add
turbidity and suspended solids to local surface waters.
6. Mining. This type of activity can cause siltation in nearby waterbodies,

release of radioactive materials to groundwater, discharge of acid mine
drainage and depletion of water supplies in aquifers.
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7.

Hydrologic modification. Dams, canals, channelization and other
alternations to the flow of a waterbody result in habitat destruction and in
general water quality deterioration.

Abbreviations were used for the nonpoint source categories in the NPS data tables which
are found in each basin write-up on the following pages. Those abbreviations correspond
to the sources as described below:

AG
RE
SL
LD
UR
CN
HM
oT
IND
STP

= Agricultural runoff

Resource extraction or mining
Silvaculture or for operations
Land disposal

Urban runoff

Construction site runoff
Hydrologic Modification
Other nonpoint source

= Industrial site runoff

= Sewage treatment plant

]

i

Il

Data for the last two point source categories were not obtained from the 1994 NPS
assessment survey, but rather they come from the 1992 305(b) Report.

Respondents were provided with 15 choices of pollutants and 9 choices of symptoms for
use in characterizing the status of a watershed. Pollutant choices orcategories and their
descriptions are provided below:

1.

o

Nutrients. An imbalance of nitrogen and.or phosphorus which resulted in
algal blooms or nuisance aquatic plant growth. Standards for Class III
waterbodies are based on this criteria.

Bacteria. This refers to the presence of high levels-of coliform, strep and

enteric fecal organisms which caise the closure of waters to swimming and
shellfishing.

Sediments. Soil erosion which results in high levels of turbidity.

Oil and Grease. Hydrocarbon pollution resulting from highway runoff,
marina, and industrial areas. Their presence is evidenced as a sheen on the
water surface.

Pesticides. These class of chemicals:can be found in runoff from
agricultural lands and some urban areas.

Other Chemicals. General category for other chemicals besides pesticides
and oil and grease, typically associated with landfills, industrial land uses
and hazardous waste sites.



10.

11.

12.

13.

14.

15.

Debris. This category includes trash ranging from Styrofoam plates and
cups to yard clippings and dead animals.

Oxygen Depletion. Low levels of dissolved oxygen in the water column
resulting in odor problems (anoxic waters) and fish kills.

Salinity. Changes in salinity caused by too much or too little freshwater
inflows. Typical results are declines in the fishery and changes in species
composition.

pH. Change in the acidity of surface waters with resultant declines in
fisheries and other changes to flora and fauna, such as reductions in
diversity or abundance.

Metals. Anthropogenically enriched levels of trace metals commonly
associated with urbanized watersheds and marinas.

Habitat Alteration. Landuse activities which adversely affect the resident
flora and fauna. Included with habitat alteration is habitat loss.

Flow Alteration. Landuse activities which influence the flow
characteristics of a watershed resulting in adverse affects upon flora and
fauna.

Thermal Pollution. Activity which changes local temperature of receiving
water relative to ambient temperature.

Other Pollutants. General category used to describe activities and impacts
not described in the other 14 categories.

Responses of waterbodies to the above listed sources of pollutants were defined as
symptoms. The nine symptoms used for categorization are defined as follows:

1.
2.

Fish Kills. Dead and dying fish caused by designated source of pollution.
Algal Blooms. Excessive growth of algae resulting from nutrient
enrichment.

Aquatic Plants. Density of exotic and nuisance plants such that impairment
of the waterbody occurs. Nutrient enrichment is usually the cause.
Turbidity. High suspended sediment loads in water column resulting from
soil erosion. Effects on the waterbody include smothering of benthos and
reduced light penetration with resultant loss of plant and algal productivity.
Odor. Unpleasant smells resulting from low dissolved oxygen conditions
(anoxia) and or fish kills.

Declining Fisheries. Reduction in landings of or increases in catch per unit
effort to catch game and commercial species indicating loss of productive
fishery. '

No Swimming. Closure of recreational swimming areas due to public
health risks, usually caused by high coliform bacteria counts.

No Fishing. Closure of recreational or commercial fishing areas because of
threats to human health from elevated bacteria counts or levels of
contaminants.



9. Other Symptoms. General category used for information that cannot be
placed in any other category. :

Making Use Support Determinations

EPA has revised its criteria for determining the status of waters as documented in
Appendix B of the Guidelines for the Preparation of the 1994 State Water Quality
Assessments (305(b) Report). Often, a variety of assessment techniques were available for
each watershed (e.g., chemical data, biological data and NPS survey results) and in this
case a use decision was made based on integrating all the information. If quantitative data
were available on the water quality of a waterbody (through the Trophic State Index or
Water Quality Index) then the designated use of the waterbody was determined from the
quantitative information, and if no quantitative data were available, then the qualitative
NPS survey results were used to estimate designated use of the waterbody. Current data
was available for assessment of about 1100 watersheds, historic data was used in 400
watersheds, and qualitative data was used in 1000 watersheds. The NPS survey provided
all the information on sources of pollution (e.g. urban or construction runoff) and part of
the information on causes and symptoms of pollution. Integrating the information from the
quantitative (STORET) analysis and the qualitative NPS survey was not easy, but many
additional watersheds were assessed based on the results of the integration. In the future,
the two techniques should blend together much better through increased coordination of
efforts.
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CALOOSAHATCHEE RIVER BASIN

Basic Facts

Drainage Area: 1,327 square miles
Major Land Uses: rangeland, agriculture, wetlands, urban development
Population Density: low, except high at mouth (Ft. Myers, Cape Coral)
Major Pollution Sources: hydrologic modification, agriculture, urban
Best Water Quality Areas: non-channelized tributaries
Worst Water Quality Areas: urban tributaries, parts of estuary,
agricultural areas
Water Quality Trends: stable quality at four sites
OFW Waterbodies: Caloosahatchee River State Recreation Area
SWIM Waterbodies: none
Reference Reports:
Caloosahatchee River BAS, DEP (Punta Gorda), 1988
Florida Nonpoint Source Assessment, DEP (Tallahassce), 1988
Basin Water Quality Experts:
Ford Walton, DEP (Punta Gorda), 813/639-4967
David Heil, DEP (Tallahassee), 904/488-5471
David Ceilley, Lee County Lab, 813/939-7908
Tom Fontaine, Ken Todd, Anthony Waterhouse, SFWMD, 407/686-8800
+

+

In the News

* The EPA has indicated it is considering suing the City of Cape Coral
‘because the city is dumping too much wastewater into the
Caloosahatchee River.

+

Ecological Characterization

The Caloosahatchee River is basically a channelized flood control waterway that runs from Lake
Okeechobee to the lower Charlotte Harbor Basin at San Carlos Bay. It travels approximately 45 miles
from the Moore Haven locks on western Lake Okeechobee to the Franklin Locks near the Town of Olga,
Florida. There is a third set of locks in between, near Ortona. The Caloosahatchee is the only flood
control outlet leading west from Lake Okeechobee. It is part of the Okeechobee Waterway that is the only
navigable passage between the Gulf of Mexico and the Atlantic Ocean. From Olga to the Gulf,
approximately 30 miles, the river broadens into a tidally influenced estuarine system.

The river drains low, flat muck lands and is blackwater in nature. It also receives overflow from the lake.
The river's flow is controlled by the lock system, but averages 1,300 cfs at Franklin Lock. West of these

locks, which act to prevent saltwater intrusion, the river progressively becomes wider, saltier, and tidally
influenced.
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Land use in the Caloosahatchee basin is dominated by rangeland and agriculture, particularly in the upper
portion. Tributaries are generally drainage canals. The lower river, below Ortona Locks, still has
portions of the old meanders and natural tributaries. Some of these tributaries receive flow from saline
artesian wells. There is more citrus and fern farming here, and some large residential developments.
Wetlands also constitute a major land use category in the basin. Large urban centers are not present in the
upper basin; however, the Cities of Fort Myers, North Fort Myers and Cape Coral are located along both
banks of the estuarine portion of the Caloosahatchee River. These cities are among the fastest growing
"boom" towns in the State.

The river has a long history of use by man and has some of southern Florida's oldest settlements. It was
used as a trade route for the Indians before the Seminole Wars in the early 1800s. Later the river became
more important as a steamboat waterway, especially as it was dredged and channelized in the carly to
mid-1900s.

Anthropogenic Impacts

The South District of DEP conducted an assessment of the river in 1988-1989. The upper portions near
Lake Okeechobee had frequent violations in dissolved oxygen and also high conductivity and nutrient
values. These problems are a result of low flows and drainage from agricultural ficlds (mostly sugar
cane). Nine Mile Canal drains agriculture ficlds and has very poor water quality. Biological samples
were dominated by pollution tolerant specics. No algal blooms were scen during the sample period but
have been reported in the past.

Water quality improves down river near Alva. Land use is less intensive (mostly orchards) and the river
has more natural tributaries and old channels. Several of the tributaries have good water quality and
biological community measurements. The river's biological community measures are somewhat poorer
than the tributarics, probably because of the flow and habitat réduction in the channel. The City of Ft.
Myers uses the Caloosahatchee River above Franklin Locks as its potable water source.

Below Franklin Locks, the river widens and becomes estuarine. Fort Myers is on one bank and Cape
Coral on the other. The latter is a massive residential area developed largely before there was strict
regulation of dredging and filling. Miles of networked canals provide the fill and drainage for the roads
and homesites. The community has been sparsely populated, but is now growing rapidly. As the
population continues to grow and more lots are converted to lawn, there will be greater impact on the
water quality in the canals and on the limited underground drinking water source. In March 1992, the
City of Cape Coral officially connected its first home to a dual-water system. That system allows the use
of treated effluent and canal water for irrigation. The two Ft. Myers WWTPs that discharge to the river
are required to mect advanced treatment. The City of Ft. Myers is giving considcration to implementing
its own dual-water system.

However, at present, the more serious impact to the estuary is the high nutrient waters from the river and
tributaries and the stormwater runoff from the cities. Nutrient and chlorophyll values are high and small
algal blooms occur regularly.

The Orange River, a tributary that discharges below the Locks, is a favored wintering place for manatees.
A power plant that discharges warm water is located nearby. A fish kill and die-off of clams occurred in
1990 and have been determined to be the result of high temperature water discharge and low DO.

19



XIANT ALITVNO YILwM-ITM
T/9 ALIAQINNNL-TEAL

T/0W SAI10S AIANIISAS TYIOL-581
¥SANI TIVIS DIHIOWL-IS3
THOOT/NJW WJOJ1700 TVIOL-TVIOL
T/SR NOGYYD DINWSNO TVIOL-301
SHALEW O5Id IHODIS-AS

T/90 SNHOHISOHd TWIOL-SOHd

S40 MOTI-MO13

SLINN QUYONVLS Hd-Hd TROOT/NAN WEOJITOO TWOHI-T0dd

1/9H NIOOYIIN TYIOL-O¥LIN
XI1ISHIAIQ FILWNILSENS TVHALYN-IWN
SATAWYS J0 YTENNN WIRIXVR-SEO# XUR

WVIX ONIQNI-¥A ONI
NOIIVMNIVYS § Od-I¥Sod

SOHAN ALIAILONANOO-UNCO

20

XIGNI DO11OIE §,303d-303g

Nod YO100-¥OT00 YVEA ONITIWYS ONINNIDZE-¥R O3d

T/9R QNVHEA NEDXXO TYOIWEHI-~Q0O
1/90 TIAHJOYOTHO-YTHD

‘1/9K NEDAXO AZATOSSIA-Od T1/9H ONVHEQ NIDAXO TWOINZHOOIE-qod

Ia FIVYLSEnS TYIDIJIINW-I1¥V
T/9H ALINITOITY-ATY
*aNgoat

ZIHOIVHYSOOTVD Isvd :14
ysuexqg eeq Lz

Yourag syrep [-74

Xoe1D 3noay ¥Z

Jea1s ydezberel (¥4
FIHIIVHYSOOTYD ISEM 414
Rea1ny Kexyybneq 12
Aee1s ssexdio 0z
Uy OHﬁﬂOﬂ.ﬂz 61
yeexn yosomrey buoy 81
TeUR) OUPCOD LT
TIHOIVHVSOOTVD TVAIL ST
TYNVD ONTSNMOL 12
A9e1d uvwWpeH €1

a0 I0A0F MOTTOXR 1
FIHDOIVHYSOOTYD TVAIL [\2S
yee1d KexoTH

10ATY ©HuvIO

¥ee15 A117d

youwvig TOnuvR
AT AISIEM
WYAULS 34D ACO8 YIIWUM »

oMo

JIHOIVHYSOOTVD TVdIL Z
AIVALST tHAAL ACOH HIIVM »

IHNVN ar
QIHSYALYM

ROIIVIMOJINI TWOINOLSIH SY QIIVNTVAZ SI 6861 Ol YOI¥d AOI¥Zd

' LY ° 88 * i - T * 114 ¥1°0 69°T b 9L ° N 9°T 9L L 25 2. ¢8 * 9°¢t JuerIny 16 69 L9

: LE < 8Y6 ° " : ° ¢ ) 56'0 18°0 22 2L OF . : Ls s ’ 68 S0 0°2 TeOTI0ISTH 6L 9L SZ

' 8¢ 2 £65 * * ‘ * * ' 20'0 LT°T 86 1"t 81 ’ "t 09 £°G ‘ Ss 07T 670 TeOTIOIRTH 08 EL 06

* sS . S99Vt N " ° 92 " 1 60°0 €6°0 22T S°L ¥U 6L 9°T ¥S $°€ * 4] * 2 TeSTIOISTH 88 €L LY

) 13 - 1124 * * ) voz 0011 ¢ 20°0 TL°0 Y2 €69 " ) o't 19 L's v o€l ° L JueIInd €6 €6 £

¢ 0¢ ° 0oL ° ° * | A8 * 8 ¥1°0 26°T " 1L : . FAS ST} 7L : 08 - ST JueIIny 16 16 ¥

' 98 * : * " ) ° - ) 0§°0 96°T 18 §°L ° ° L't 1§ £y ‘ 0ET * 0°2 TeITI0I8TH €L €L 11

: Le Tt ¥69 * * : 1: 1 ° 4 €0°0 L6°0 0ST 2°L 6 ZZ 077 ¥ A8 J ‘ 29 €T 671 TeOTIOISTH 88 €L 68

¢ 6y ° 08¢ * * ° 01 oLt * G070 08°T : 89 ° : €°C L 9°'0 : 051 - 0°T TeOTIO3STH SL SL ¢

: 1A} ° 4] : ° . o8 ¢z 1T ¥6°0 €2°T QCI& L : et 06 Lt 9 [ 3% - z'9 JueIIny 26 26 ¢

) 13 ‘ 097y * " ° 062 * 21 €0°0 T2°T 2€T 8°L ° : 0°z 96 €8 2 06 " 9°1 JuUeIIN) 76 26 ¢

* 6¢ - 0s¢L ' * : By oL S T1°0 Z¥° T SST S°L B : 9°1T 18 [ A 4 09 1°1T 1°¢ IueIINy €6 68 9

’ LE ° 619 : : * * ° ¢ 0T'0 06°T 6T §°L LT ) 90 2L ¢£°9 ' 6L S°T 9°Y TeSTIOIETH 08 €L 08

' £e st oL * " : 2t " 1 10°0 98°60 102 9°L o1 ) 6°0 LL L9 ‘ 0 8T 072 TeOTIOI8TH 88 €L 18

* 19 ° 6206 * : * ° ° ) £2'0 5¥°T 80T S°L ST ¢¢v €1 1% 't ‘ €9 ° 0t TedTIORIETH SL EL 6

’ 13 ° S5€29 : * * €1 * 01 0t'c ¥9°1 " S°L * : 8°z 6L 99 : [+ 39 * S°¢ Juerny 16 16 Vv

‘ 8z L ave ’ * * ° * * ¥0'0 85°6 98T L°L 6 . T " 9 * 0E ¥°Z 0°¢C TePTIOISTH 6L €L 0§

' 9t i 28 : ° : 1 oLz ¢ 20°0 2870 ° 0L . " 9°1T L9 09 * €9 ° o't ueIIND €6 6 ¥

) LS - 5669 ) : : 6€81T ° LS 61°0 T€°1 ‘ 0°8 ) ) 0"t 06 §*L S 06 * 0°s ueaaIny 6 26 T

* 89 N 006TT  ° * * 5612 ° 11 Z2'0 0T°%F ° 0L ) . 9'T oOF L' 01 08 " £°9 IULIING 76 6 ¢

) 9y . 0902 * " " gE ¢S : EE'0 VE'T 98T 9L 91 v €1 83 6°s ‘ 99 * oS TeSTIOISTH SL €L 8
€S ) ‘ 00562 ° ‘ - ¥ 3] 8 T1°¢ 90°T N 8°¢L * ) €°C 9L §'s 11 SE €°2 §6°¢ JueIINy £6 68 8¢

ISL s MOT3 aNOD D98  IMY  IVN TTDZJ TYlOL WIHD SOHd CULIN YTV Hd 2501 Q0D gof L¥sod od 5S1 ¥OT00 @5 AL aol¥Ed YA ¥A  sdo#
Se—smsem—soroos e-—es —o--s wiva aNd o3 YUKW
$IDIANI MO13 ANOD ALIs¥dAlA WI0d 170D SNLYLS ALINITYATY QNVHEQ NIDAXO ALIUVIOD
XLITVYnd - £31034S OIHAOWL H4 NEDAXO Q3ATOSSIg "HILYM MIOJAY VIVA QIHSYILVM
YILvM TVOIDOT0IE
|
| 00T-0L 69-09 650 IAVT-ISL

——=-- G0I-09 65-0G 6V~0 A¥VNLSI-ISL

06-09-6S-S¥ ¥¥~0

¥ood ¥Iv3y GO0

WIATY-I0M

KIANT

YIAIY FIHOLVHYSOOTYD S0Z060£0

SIINO OIDOTOMAAH SOSM ++

STECIIVAY GYgHM GEBSA (£66T-6B61) QHODIM I0 QOIYSd INIWYND
GEHSYILYM HOVI ¥OJ SINTVA NYIGIW
€661-0L61 YOI VIVQ ALITNNS dAI¥M FOVIUNS



o~
SYSLEW OSIA IHOOES-AS . NEDO¥IIN-NL ALISYIAIQ FIVMISENS TIENIUN-IYNIQ TTAHIOWOTHI ~¥THD
ALIQINL-TNL HA-Hd ALISYIAIQ FIVUISEANS TYIDIAIIYV-IYVIQ ALISYEAIQ TWOIDCIOIE-AIQ 10I€
24Xl ATOTYIIWM NO QIsve 5QI705 Q9ONHASNS TVIOL-5SI 0L ‘000’ QOT-ANVHIA NEDAXO €667 Ol 686T-INJYYAD XIANI OILOIE S,X08€-Y036
SI ‘IS WO IOM ‘QESA XIANI HOIHM VI¥SIOVE WHOdIT0D TVIOL-103 8867 Ol 0L6T-TYOIYOISTH NIOAXO GHATOSSIQ-0d ALINITUNTV-NTV
ONILYY XFANI ALITYOD ¥EIVM-ISL €O IOM SOUOHISOHd-dl VIYZIOVH WHOJITOO TYOAI-TYOEd ALIATLONANCO-ANOD ‘ONEDTT
) ! 0 | ' 1 [+] | 4 ! 0 | ' ] [ 1 . | 0 | [ | 0 | JUBIING  WIVL | SHOLVHYSOOTYO LSVE 82
¥ I : I . [ " I 0 I X I ' | 0 { 0 | 0 { 10 { 0 | TeoTI03ETH QOO | youvig eeg .7
0 [ * j . 1 N [ 0 [ [\ [ : | 0 | 0 | 0 1 0 1 0 | Te>TI0IETH Q00D | youeig €Xoef 62
: | o | * I 0 ! X | 0 % | [} | 0 ! 0 ! 40 } 0 | TedTIOIFTH YIVd | 001D INOIAL B2
) | * | : | 0 | 0 | -0 ] ‘ | 0 | 0 { 0 1 * | 0 | 0 | FWeIIND Qoo | Yooy ydeibelel €2
! t [ | . 1 0 ! 0 i 0 ! ’ | [} | : ] 0 [ e | 0 | JueiIn)y  good | HSHOIVHYSOOTYD ISIM 22
. i . | d 1 - ! 4 1 0 | . ! ] I [} | o 1 1 x [ 0 | TeIFIOISTH WIV | yeex> Keajubneg 12
0 i 0 | . | 1] | 0 | 0 | . ) [ 1 0 | 0 | L [ 0 | TeoTIOISTH Q00 | yeo1) ssoxdly o2
° I . ( ‘ { 0 [ X [ 1] ( * I 0 ! * | 0 [ ° f 0 ( 0 [ TeSTIOITH HIVL | TeuR)y 6TTWOUIN 61
: | 0 | | [} | 0 | 0 1 . | 0 | 0 | [} [ 10 | 0 | ueIIny Qoo | xeea) xooumeq buel g1
. | [} | ' § 0 [ 0 | 0 ! ' | 0 | 0 | 0 ! L B | 0 | jueaIny good | TRUR) OuUpoon L1
[} | 0 1 . § 0 ! 0 | 0 1 ' | [} ] 0 | 0 1 0 | 0 | JuerIny 4oo9 | 9EHOIYHYSOOTYD TVall 61
0 | . | . } . t 0 [ 0 ! . | 0 | 0 [ 0 | A [ 0 | TedTI0ISTH Q00D | TYNVO ONISNMOL BT
0 | 0 | . 1 0 | 0 1 0 | . | 0 | 0 ] 0 | L [ 0 | TeoTI0IETH QOOD | Xee1y urwpeg €1
: 1 . | . 1 . ! ¥ | 0 [ X | ] | 0 | 0 [ L 1 0 | TedTIOISTH WIVS | *1) aeaed MOTTeX 11
) | 0 ! . | 0 | 0 | 0 [ X } 1] ! - | 1] | 00 1 [ JueIIny  qooo | FIHOLYHYSOOTYD TVAIl 01
0 | * | . | . | 0 ! 0 [ . | [ 1 0 | 0 | 10 ! 0 | TeaTIOISTH  QOOD | xee1d ABN>TH 6
: | 0 | ‘ | 0 | 0 | [ | " | 0 | . | 0 | ‘ [ ] | 0 | querany aooo | I0ATY oburic L
) | x [ . | x | 0 | 0 [ X | 0 | . | 0 1 R [ 0 | Jueaan) ¥Ivd | K0ead AT7118 ¥
. [ 0 [ ‘ b ® [ X | 0 | X | 0 | . | 0 | 0 [ 0 | JueIINy WOOd | youeig TONUNH ¢
’ [ : | . ' 0 1 0 [ 0 | ® | 0 J 0 | 0 I 10 ! 0 | TedTI0ISTH WIVY | NHIYD AASIEM 1
RVAYLS 93AL AQOE YILVM +
0 1 [} [ . [] ! 0 0 ) X ! 0 [ . 0 | o 1 1 [ I JUSIIN)  WIV | FIHOIVHYSOOTYD TVAIl 2
AUVNLSE :HEAL AQOE YIIWM »
t | g e>nEg | I 16°L2¢<201 ! | 1 | | ! | | B it e L S L Nl
| b §° I>INUNIA] QL Y<TYOHd | I z01<aoo | | 8I<SSL | | C-S>Hd | ! | | TYOI¥OLSIH  ISL | SHVYN ar
L°>0S | QV<VIHD 1S6°T>IMVIAI 00LE<IOL] >0 | £°E<00€ JSLZI<ANOD |G 9T<qUNL] 0Z>NTY | 8°8<Hd ) 2T°<dl | 9¥'<dl | 0°Z<NI | ¥o ¥O" | QSHSYIIVM
| | 1 | | | [ | | [ | S | INEYED oM |
o51Q | | AIQ | IIovE | | ONYWEQ | 1 ssi | i [ ¢ R I § A | |=mmemmr— e on e |
IHD03S | VWIHD | 1018 | WHOJITOO! Od | NEDAXO | QNGO iy EEAl ) NIV | Hd | @MVT | WVIYLS | NI |QYooZY¥ VIVA INVY |
| | 1 | | | | | | | | | I YIVd ONISSIR=, .
g | YIYILIYD ONINEEYOS NIHLIM=.0,
VIYIIINO ANV SETAVIUVA ONINIFUDS 1 VIYELIY) ONINIFWOS SATIOXT=,¥,

QENEIYOS QIHSUAIVM HOVI HOd SINTYA NYICIW
YIAIY SFHOIVHVYSOOTYD S02060€0 IINN OIDCTOUQAH SOSN ++ L¥0d3Y ONINITYDIS VIVA ALITVAD WIIVM HOYNOS



o
501705 gIANIISNS TYIOL-5S1 S¥813KW OS1Q IHODES-US NIZAXO Q3IATOSS1A-0Oq
SMYOHJSOHI-41 Hd-Hd TTIARSOMOTHI-YTHD
NOEYYD JDINVOYO 1L-DO1 35N JBIVNDISIQ SLITH-9SN SIFIW ANVWIQ NIDANO "HWIHIOIE-30§
SONIYAS ONY SWY3YlS ¥Od XIANI ALIVIND YIIVM-I0M NIDOULIN-NI MOi-MOTa ALINITYITY-ATY
SIIYVNLST ONV SIAVT YOd XIANI IIVLS OIHAO¥I-ISL FWNLVEEINIL-IRTL WYOdITOd TWOHA-17004
ALlaIg¥ni-mnind YOI IT00 TYEOL-ITOOX NOILYUNLYS Od-1WSOd aNID3T
i *%X 10 J001I" 100t 010" 001 o | 0 {¥IVd TYIIYvd] FIHOLVHYSOOTVD 1SV X4
| | | ] | | | | i 10009 S3X} ysueag eeq L2
I l | 1 | ] | 1 i 10009 S3XI1 youeag sxoer 114
[ L LR R A R L ) NIVE IVILNVa) xee1d Jnoar 2
| IR I N A A R R B i 130009 s3xl xe81) ydeibetel €2
IR A N A A R R B I 1gooo S3Al FIHOLVHYSOOTYD Lsim Z¢
] ! | | | 1 | f | IIVd  TYILNVaL Yee1y Keajybneg 12
[ LA R R A A I ° 13009 S3Xi Xesrs sceidhy 02
] | | | | ' ! | | 19Ivd  TVIINVd) Teuey eTtweutN 61
[ LA L A A A A B t * lgooo §3X! X901 Ydoorwey buoq IR
[ L L R A D A i - 19009 S3Xt TrUR] OUpPOOnD (A
I “0lo+ 10010010100 l0o+o00C !} O | o (agood S3xl FIHOLYHYSOOTVYD TYAIL st
| | ! 1 i | | i | 1aooD S3x| TYNYD QNISNMOL [
| IR I I [N [ I R R R | 10009 S3AI X901y uvuwpag €1
| | | I t t ! | ] 1MIVE  TVILuVd | *31D 10ae3 MOTTOX 1T
| IR L L I I L B 1" laqoon s3xl SIHDIYHYSOOTYD TYdIl (R
| | 1 [ | I | | 1 13009 S3IXI X081 Aex2TH 6
[IRRINE T ENL T IR LR LSRN [ L A T [« (053] S3X| 18ATY ebuvip
R R LR R L R R R B 154 £ A 4 82\ 2 1] yes1y 1118 B
I R R A [ IR R R | I {dood ORI Yyouvlg tenueN ¢
I I 1 ] l i 1 1 I 141V TYIINVE) X330 AASTHM 1
WYIY1S *34AL AQOE HILVM
l *otoxio0 1”0l ®i+t000! o0 1 0 IIVd TYIL¥vd) SIHOIVHYS00TVD TVAIl z
AYVNLIST :34AL AQOQ HILVM .
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| - | t f | | | 1 i t 1 —————]-- [ —
5140443 dNNVITO ONY SNOILIANOD INISIWd ‘S3OUNOS NOILVGNO3A | | ] | | 1 | | t 1 Is1 ¢ 3sn ¢ IHYN ar
] 1111l 1 1 1 ! | | 1 Yo pAcki | aaIHSYTIVM
IMaiI1TtIv | |- | [ 4 ! 1GNIYLI 1DM i
loH I00 IS Daisy X T it I T b-mmoemmmr e )
1T3 1221004100 iS00 ITHIGHJNIS IO BI-YEA0I ANVE ALITYND! . Yiv¥d ONISSIW=,*,
ATTYOILMIA SNHNTOD 3STHI aYIY 3SVATd —-->) 4 1 |3 L 16 1L 9 WL L IVAdisOdda 1l Ml | QGNIYL ONIAOHJWI=,+,
.......................... -- - | ANI¥L 3T4ViS=,0,
| SANAYL €661 - ¥YA6L I ANI¥L ONIQWEO3qa=, ¥,
JNNY3TO-SIOYNOS-SANIYL
YIATY FIHOLVHYSOOTYD 50706060 :LINN JIDOTOMAAH SASN s LH0d3¥ INIWSSISSY ALITYND WILvM FOVJHNS



R R R B R B R S
X 3G X3¢ 3 3 X D ¢ X X D X X3¢ X M M X X 3 B 3¢ > X X ¢ X
fa iR IR R IR S I S I R R I T
BRI SR I P R R R R R R ]
fadR S R R R R B T R R R R B B

(2]
=
-
-t

(o]
B
[5)
=4

M opd M M M M N

B I i R R

=]

EE TR e R R T I R ]

< O

b
> >

=
[l -]

»x » =

x

R R R R

OERXWe 0 >»E

¥

ZOmwnnx

BRI I S S T I IR

ZOwnX~xL

B O
R I

ER R T I R
[ R R R R R R i ]

e tn im0 O
oaox

LR
Mo DG 3 M ¥
LR R

P I T R R R R
LR R B I
R I B R T I

ZTwwA
<R

D@m=

X X
x X X X X X X X %
X X X X X X X X x
X X X X ¥ X X X
X X X X X X X X X
X X X X X ox X
X X X X X X X X x
X X X X X X X X X X

X X
X X X X X X X X X
X X X X X X X x X X
X X X X X X X X X
X X X X X X X X
x X X X X X X X
x X X X X X X X x
X X X X X X X X X
X X X X X X X X X x
X X X x X ¥ X X X
X X X X X X X X X
x X X X X X X X X
X X X X X X X X ¥ x
X X X X x X X X X x
X X X X X X X X X
X X X X X X X ¥ X
X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X
X X X X X X X X X X
X X X X x X X X X X
X X X X X X X X X X
X X X X X X X X X X
7 1 T M 1 1 H X N § 8
7 0 ¥ ¢ v ¥ 4 1 g 1 H
I 4 R 1 & 3 I 9 ¥ 2
b I - ¥ d 1 g N A 9 ¥
H 3 g g Mo 1 X 3 L]
S H H Y 1 o a H
1 &4 A H ¥ &
i o s o

QIHSYALYM SIHL ¥0d ITEVIIVAV NOILVWHOANI 13H0LS ON SELVOIANI dIdVK KO » 3HL

-3749¥1l SIHL ¥0oJd ONIDIT ¥OJ IT 39¥d J3s-

dO¥NOS ¥O INVINTTOL HIIM W3ITAOMd ¥ SILVOIONI
SLTNSEY AJAYNS FAIIVIITVND SAN

R R R R R R I O ]

M@= O=-Q

S02060£0=0NH YIAIY FTHOIVHYSOOTYO=IWYNIVD -

RS

R RO BRSO B R R R R R R

QA

3 M B¢ M 3 X M B X X XE IE M M G M D D N M M X M X X G M MG M

WO D ez e

O OB W R 3G X N I 3 M X X X X D M XX X X K X X K M

ERCR I R R R R R R B R R R R R R

D e e

LYIYHL
LYIYHL
LYIUHL
LY3YHL
LYI¥HL
IYIVHL

¥Ivd
aooo

vivd

acoo
qooo
aIva
aocon
qood

qooo

dWYMS HIVYDITIL
x001) BomkrT04d
youeiag sseidin
HIHOLVHVSOOTYD 1SVE
Youeag eeg
ooy20doTH exvl
youvag sxovf

Xee13y anol1y

xoe1n ydeabetTel
SIHOLVHYSOOTYD LSIM
xe013 Kexjybneg
Xea1) scoxdis

Teue) eTTWeUIN
Reely yvomwey Suot
Teury oupeon
SHHOLYHYSOOTYD LSIM
FIHOIVHYSOOTYD TYAll
TYNYD ONISNMOL
Xo81y uvupeg

Teue) siaeqoy

'35 JoAed MOTTOX
FIHO LYHYSOOTVD TYdil
x001) Kexo1H

Teuen bog

1eaty ebuvio

H001) Y2OdUTY

TeUR) puesumol
®ee1) Ar1T8

youelg Tenuvy
FIHILVHYSOOTVD TVdIl
AIIYD AASIHM

m Lty Z

nXe NY

(1 x42
35¢€2¢€
R AX
YLEZE
25€2¢€
aLeze
asece
b2 F4Y
A {2¥AY
g5tze
aor2c
a6€2¢
acece
qLece
WGEZE
L5147
J012€E
Ase2e
I19¢C¢E
NSEZE
2052¢
BOY¥EE
HSE2ZE
regee
Aovze
aovze
16E2¢
rovze
10%2¢
voyze
HOYZE

TorHDO

P

.1
~0¢
€0
8¢
[%4
+97
S

<

£
T

02
£
L1
+91
c1
L4
T
+21

A9

:8

+3
S

i m

(2]

M SR

x



Chevelier Bay

EVERGLADES-WEST COAST BASIN
03080204

- AVERAGE WATER QUALITY
1984-1993 STORET DATA
WATERSHED ID NUMBERS LINK MAP TO TABLES
* INDICATES QUALITATIVE ASSESSMENT
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EVERGLADES WEST COAST BASIN

Basic Facts

Drainage Area: 2,657 square miles
Major Land Uses: wetland, agriculture, rangeland, urban development
Population Density: low, cxcept coastal population centers (Naples,
Marco Island)
Major Pollution Sources: hydrologic modification, agriculture
Best Water Quality Areas: Gulf waters adjacent to Everglades
Worst Water Quality Areas: Gordon River, Cocohatchee River
Water Quality Trends: stable quality at 6 sites, declining trend at
Henderson Creck Canal
OFW Waterbodies:
Everglades National Park
Fakahatchee Strand State Preserve
Cape Romano State Aquatic Preserve
Rookery Bay Statc Aquatic Preserve and National Estuarine Rescarch
Reserve
Big Cypress National Preserve
SWIM Waterbodies: Everglades National Park/Florida Bay
Reference Reports:
West Coast Basin Assessment, DEP (Punta Gorda), 1990
Florida Nonpoint Source Assessment, DEP (Tallahassce), 1988
Basin Water Quality Experts;
Sid Flannery, SWFWMD, 904/796-7211
Ford Walton, DEP (Punta Gorda), 813/639-4967
Tom Fontaine, Ken Todd, Anthony Waterhouse, SFWMD, 407/686-8800

4
'

In the News

* See Southeastern Basin

* This area has been undergoing a severe drought in recent years, with
water use restrictions and wildlife impacts. ‘

* The coastal area around Naples is among the fastest growing areas in
the nation.

* Interstate Highway 75 is being constructed across this basin. There
many drainage culverts and wildlife corridors (underpasses) built
into the design of the highway.

* Health advisories recommending no consumption and limited consumption
of largemouth bass have been issued for portions of Everglades
National Park due to high mercury content.

4=
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Ecological Characterization



This basin consists of 2657 square miles of land south and cast of the City of Ft. Myers. In can be
characterized as land with very little topographic relief with primarily wetland in the southcastern portion
of the basin and mixed dry and wetland arcas in the northwestern portion of the area. Much of this "dry"
area is periodically wet, and it is commonly drained by a network of ditches. The predominant vegetation
in the wetlands is sawgrass with patches of cypress or hardwoods. Inches of difference of elevations
account for vast differences in vegetation.

The southern coast is a thick forest of mangroves extending inland five or more miles. This coastal area
below Naples, known as the Land of Ten Thousand Islands, is a rich estuary where the freshwater sloughs
and rivers mix with the bays and tidal crecks of the Gulf of Mexico. Most of the basin east of the Barron
River Canal is part of the Big Cypress Swamp or Everglades National Park, which, with Ten Thousand
Islands Aquatic Preserve, contains most of the coastal wetlands.

In the northwestern portion of the basin, a considerable amount of farming, including cattle ranching and
vegetable growing, is done in the quadrangle formed by the Cities of Naples, Sunniland, Immokalee and
Ft. Myers. There is pressure from the citrus and ranching industries to extend this area southward. There
is alrcady some ranching in the privately owned areas in the southwest, especially near the major drainage
canals. A large area about 175 square miles east of Naples was "developed"” into lots in the 1960s. This
involved extensive ditching and draining through a network of 183 miles of canals and an associated 813
miles of roads. Although the praject, Golden Gate Estates, was somewhat of a "boondoggle" and few of
the lots were ever inhabited, the canals and roads remain, and the site has never recovered. Part of the
southern area of Golden Gate Estates is being acquired by DEP. Further west, along the coast,
urbanization is occurring very rapidly as a series of cities and communities from Ft. Myers to Naples.
This development is also associated with canal and road building. The canals join with natural drainage
channels which lead in a west to southwesterly direction to the Gulf of Mexico. Also, Marco Island, south
of Naples, is almost completely developed. It is a winter resort.

Water flows very sluggishly in this area because of the small difference between land and sea elevations.
The waters in these manmade canals and natural streams are typically low in dissolved oxygen and are
often below State criteria. Although these low values are considered a natural condition in many southern
Florida waters, care must be taken to prevent further lowering of dissolved oxygen through nonpoint
source or point source discharges.

Anthropogenic Impacts

Because it is so large and remote, this basin has very limited STORET water quality data. It is also
somewhat difficult to assess water quality due to the naturally low DO conditions and the fact that most of
the "streams" are actually manmade canals. However, given these background conditions, it is possible to
note and compare some impacts to the canals. The Nonpoint Assessment notes that most of the canals run
through agricultural lands. The western half of the Tamiami Canal is threatened or moderately impaired
due to nutrients, algal and weed growth and pesticides. Canals draining urban areas are also affected by
urban runoff and septic tank leachate. The receiving bay waters are threatened or moderately impaired
(Naples Bay and parts of Estero Bay). Lake Trafford, near Immokalee, is rated as severely impaired due
to agriculture, urbanization and septic tank runoff. It experiences algal blooms, weed growth, and
occasional fish kills.

Probably the most disturbing and ecologically destructive problem in the area is the severe alteration of
fresh water flow by the drainage canals. Excess fresh water drains into the estuaries in the wet season
while saltwater intrusion is greater in the dry season. The drainage comes from canals which have
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inadequate control structures or none at all. Furthermore, there are proposals to expand the existing
canals and/or create new ones to alleviate flooding in developed and developing areas. The unnatural
oscillations of salinity are suspected of damaging seagrasses and lowering the productivity and fish yiclds
in the cstuary. Those bays at the mouth of the main canals arc the most threatened.

Finally, the drought conditions in the last few years has caused severe stress to the flora and fauna of the
region. The potential for widespread, disastrous fires is great. Additionally, water use restrictions have
been implemented throughout much of the basin.
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NPS QUALITATIVE SURVEY RESULTS
INDICATES A PROBLEM WITH POLLUTANT OR SOURCE

THE ¥ ON MAPID INDICATES NO STORET INFORMATION AVAILABLE FCR THIS WATERSHED
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FISHEATING CREEK BASIN

Basic Facts

Drainage Area: 918 square miles
Major Land Uses: rangeland, agriculture
Population Density: low, no population centers
Major Pollution Sources: agricultural runoff
Best Water Quality Areas: Fisheating Creck
Worst Water Quality Areas: Indian Prairie Canal, Harney Pond Canal
Water Quality Trends: stable quality at 2 sites
OFW Waterbodies: none
SWIM Waterbodies: none
Reference Reports:
Lake Okeechobee Drainage Basin Assessment, DEP (Punta Gorda), 1987
Florida Rivers Assessment, DEP/FREAC/NPS, 1989
Florida Nonpoint Source Assessment, DEP (Tallahassee), 1988
Basin Water Quality Experts:
Sid Flannery, SWFWMD, 904/796-7211
Homer Royals, FGFWFC, 904/357-6631
Ford Walton, DEP (Punta Gorda) 813/639-4967
Tom Fontaine, Ken Todd, Anthony Waterhouse, SFWMD, 407/686-8800

-+
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In the News

* Lykes Brothers, Inc., illegally dug 22 miles of ditches and canals and
subsequently has restored these areas. The monitoring reports which
have been submitted indicate a very high success rate for the restored
wetlands.

Ecological Characterization

The Fisheating Creek basin forms part of the northwest drainage basin of Lake Okeechobee. The creck
itself is a meandering blackwater stream that flows through rangeland in Highlands and Glades Counties,
eventually emptying into Gator Slough, which then flows into Lake Okeechobee. It is mostly lined by
cypress swamps. The river has the reputation of being an excellent place to observe wildlife. In drier

years, many of Lake Okeechobee's wading birds seck refuge in the swamp and sloughs surrounding the
creek.

The basin drains 918 squarc miles and is primarily improved rangeland with some agriculture. Fisheating
Creck is unique in that the entire river corridor is (except the river itself) in private ownership by Lykes
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Brothers Company. It has an average flow of 260 cfs 16 miles above its mouth at Lake Okeechobee.
Other waterways in the basin include several major canals connected to a network of smaller canals
designed to drain land for more intensive grazing and some agricultural areas. The basin is very sparsely
populated and has no major urban areas. The Brighton Indian Reservation is in this basin.

Anthropogenic Impacts

Fisheating Creek and Gator Slough have generally good water quality with several remote segments used
for recreational canocing and swimming. The canals, however, arc impaired from rangeland and
agricultural runoff. Habitat and flow alteration and nutrient enrichment have lead to low biotic indices
and declining fisheries. The canals also experience odor problems and weed growth. Stream areas which
have low flow velocities, such as the upper part of Fisheating Creck and the canals, usually have low
dissolved oxygen levels. This basin is one of the many sources of nutrient loading to Lake Okeechobee.
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FLORIDA KEYS BASIN

Basic Facts

Drainage Area: 918 square miles
Major Land Uses: urban development, recreation, sportfishing
Population Density: moderately high (Key West, Marathon, Key Largo)
Major Pollution Sources: construction, septic tanks, marinas, live
aboards, stormwater runoff
Best Water Quality Areas: open ocean and bay waters
Worst Water Quality Areas: urban canals and marinas
Water Quality Trends: stable trend at one site, very limited trend
sampling
OFW Waterbodies:
Florida Keys
Great White Heron National Wildlife Refuge
Key West National Wildlife Refuge
Crocodile Lake National Wildlife Refuge
Key Largo Coral Reel National Marine Sanctuary
John Pennekamp Coral Reef State Park
Looc Key National Marine Sanctuary Aquatic Preserve
SWIM Waterbodies: none
Reference Reports:
Fate and Pathways of Injection Well Effluent in the Florida
Keys (draft) USGS 1994
Florida Keys Monitoring Study, DEP (Marathon), 1987
Florida Nonpoint Source Assessment, DEP (Tallahassee), 1988 .
Interim Report: Ambient Water Quality Assessment in the Middle and
Lower Florida Keys During 1989, Lapoint and Clark, 1990, Florida
Keys Land and Sea Trust
Boot Key Harbor Study (Draft), DEP (Marathon), 1990
Florida Keys as Outstanding Florida Waters, 1985
Florida Keys National Marine Sanctuary Assessment Reports, 1991-1992
Basin Water Quality Experts:
Gus Rios, DEP (Marathon), 305/743-5955

In the News

* Key West WWTP increased the treatment level of their discharge and wen
on-line in 1989. A new DEP permit issued in November 1991 requires
monitoring of the effluent for nutrients, DO, conductivity, pH,
salinity and biological monitoring of the sediment in the vicinity
of the outfall.

* In order to better protect the fragile Key reefs and the Everglades, the
State has launched a unified effort to block offshore oil drilling
and to move shipping channels further offshore.

* Florida Keys National Marine Sanctuary and Protection Act was signed
into law on November 16, 1990. A Management Plan is now being
developed.



* An issue of heated debate is whether treated sewage pumped into the
ground via deepwell injection may be reemerging through an ocean
sinkhole to provide nutrients to fuel algal blooms.

* The Monroe County Commission has proposed a moratorium on new
hotel/motel construction and the restriction of home building permits
to 250 per year.

* A recent USGS Report (DRAFT, 1994, prepared for the DEP and EPA) that
monitored the onshore and offshore ground water to study the fate of
injection-well effluent, determined that the source of nutrients observed
at some offshore reef locations could not be directly linked to onshore
injection wells. The final report is expected later this year.

+

Ecological Characterization

The Florida Keys located south of Miami consist of a 100 mile string of islands which extend ina
west-southwesterly direction. To the north and west, the Keys are open to Florida Bay and the Gulf of
Mexico; to the south and east is the Atlantic Ocean. The islands form many lagoons, predominantly on
the Gulf side. Due to the rapid flushing of the lagoons, water chemistry is generally similar to open sea
water. The islands sit on the edge of an elevated shelf so the waters, particularly on the Gulif side, are
shallow and support lush growths of seagrasses. Along the east coast, as the shelf drops off into deeper
water, there is the only stretch of living coral reef in the continental United States. There are no reaches
of freshwater on the islands. The three main urban areas, Key Largo, Marathon and Key West are
connected by one highway, U.S. 1, and a chain of small municipalities.

Anthropogenic Impacts

The island waters open to the Atlantic Ocean or Gulf of Mexico have good water quality and are
designated as Outstanding Florida Waters, and as such are afforded legal protection against any
significant change in water quality. On November 16, 1990, the Florida Keys National Marine Sanctuary
and Protection Act was signed into law. This act is an expansion of the National Marine Sanctuary
Program already in place in Key Largo and Looe Key. The act prohibits oil and gas development and
hard mineral mining; and restrict commercial vessel traffic (750m length) within designated "area to be
avoided". The Comprehensive Management Plan is due out this fall. The Water Quality Protection
Program is in place and the research and monitoring program is in the first phase of implementation.

Many of the manmade canals and marinas exhibit some water quality problems which are exacerbated by
decreased flushing. A 1986 205(j) study in the Keys indicated that the major sources of poliution were: 1.
WWTPs and "package plants” discharging to poorly flushed manmade waterways; 2. thousands of septic
tanks and cesspools; 3. marinas with no pump out facilitics; 4. fish processors; and 5. stormwater runoff,
especially into the canals. A more recent study by the Florida Keys Land and Sea Trust confirmed this
report emphasizing cutrophication of canals by septic tank leachate. They found several violations of
dissolved oxygen standards in the canals.

Both of these reports confirmed the importance of superior water quality to the coral reefs and other
resources of the Keys, and warned against treating pollution with dilution. Even minute changes in
nutrient, turbidity or toxics concentrations can have a severe impact on the highly fragile coral reef
communitics. The 205(j) report questioned the validity of using only water quality standards and criteria
to assess the need for treatment facilities in this special area.
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Additionally, the 205(j) report suggested that the need for wastewater treatment facilities and collection
systems be based on population density, and that the facilities should discharge to the unconsolidated,
non-potable aquifer that underlies the Keys. Most of the existing WWTPs have already shifted from
surface water discharge to underground injection. However, there is potential for seepage of underground
waslcs into ncarby surface waters. A study by the DEP Marathon office is being conducted on the Blue
Water RV Park package plant to determine the extent of seepage problems. Bascline data was collected in
late 1989, prior to discharge. Monitoring of surface waters and groundwater at this site is in progress.
Another major pollution source is associated with sewage disposal in the urbanized areas, particularly Key
Largo and Key West. For years, the City of Key West discharged raw sewage directly to the ocean. The
DEP and EPA issued a Consent Order to the City requiring that a treatment facility be built. It finally
went on-line early in 1989 and appears to be operating well. There are also localized problems (high fecal
coliform counts, sediment contamination with metals, oils, etc.) in some of the marinas and the port at

Key West. A marina related study was completed on Boot Key Harbor near Marathon in 1990. That

study indicated that live aboard vessels were contributing to the degradation of surface waters.

Recently, there has been a mass die-off of the seagrasses in Florida Bay (particularly Barnes Bay) and
consequent declining fisheries. Disruptions in the quantity and quality of freshwater inflow into the bay
due to channelization on the mainland is suspected as one cause of the die-off. A study was conducted by
the DEP district staff on the effect of discharge water from the C-111 canal. The SFWMD has taken over
that project. Other suspected causes are the lack of hurricanes to flush sediments out of the bay and very
warm water temperatures.

The coral reefs on the ocean side have suffered from careless divers, boat anchors, and several commercial
ship grindings and/or spills. In 1989 there were two groundings of large ships that caused severe damage
to the reef.
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LAKE OKEECHOBEE BASIN

Basic Facts

Drainage Area: 700 square miles surface area for lake, 4600
square miles for entire basin
Major Land Uses: agriculture, wetlands, improved pastime
Population Density: low (Moore Haven, Clewiston, Pahokee, Okeechobee,
Belle Glade and South Bay)
Major Pollution Sources: dairies, agriculture
Best Water Quality Areas: west near wetlands and Fisheating Creek inflow
Worst Water Quality Areas: south by agricultural area, northeast by
Taylor Creek/Nubbin Slough, St. Lucie Canal
Water Quality Trends: stable quality at 3 sites, slight phosphorus
reduction in south Lake Okeechobee
OFW Waterbodies: none
SWIM Waterbodies: Lake Okeechobee/Kissimmee River
Reference Reports:
Macroinvertebrate Study; FL. Game and Fish - Gary Warren, 1993
Lake Okeechobee Ecosystem - SFWMD and Unv. of FL. - (Nick Auman
404-687-6716)
SWIM Plan Document, SFWMD, 1989
DEP Macroinvertebrate Study, DEP, 1990
Basin Water Quality Experts:
Homer Royals, FGFWFC, 904/357-6631
Greg Graves, Terry Davis, DEP (Port St. Lucie), 407/871-7662
Harvey Rudolph, Palm Beach County, 407/355-4011
Tom Fontaine, Ken Todd, Anthony Waterhouse, SFWMD, 407/686-8800

+

In the News

* Lake Okeechobee has been associated with several important developments
in the Kissimmee-Okeechobee-Everglades drainage area (covered in the
Southeast Florida Basin) and the Kissimmee Restoration (in Kissimmee
River Basin).

* As part of the SWIM plan, some dairies have been removed from the lake's
drainage basins.

* The Florida Stecl Superfund Site is located 2 miles northwest on Indian-
town in Martin County and consists of a 150 acre former steel mill that
operated from 1970 to 1982, when it closed for economic reasons.
Approximately 75,000 cubic yards of emission control dust were deposited
on the southern portion of the site in waste piles. EPA has identified
heavy metals including arsenic, cadmium and lead in the EC dust and ground
water. In addition polychlorinated biphenyls (PCB's) were found at various



locations on the site. Approximately 4,800 people live within a two mile
radius of the site. The Indiantown public water supply comes from a group
of shallow wells located within three miles of the site. Wetlands located adjacent
to the site are threatened by contamination migrating
from the site. The site is being addressed in two stages: immediate actions
and a long-term remedial phase focusing on cleanup of the entire site.
*Adjacent to Caulkins Indiantown Citrus is the Indiantown cogeneration plant,
currently under construction by Bechtel. The plant will be coal fired and will
consist of coal storage, water and wastewater basins.
+

Ecological Characterization

Lake Okeechobee covers 700 square miles, depending on lake level, making it the largest lake in Florida
and second largest lake within the boarders of the United States. The Kissimmee River is the largest
basin draining into the lake followed by Fisheating Creek, the Indian Prairie Canal and Taylor
Creek/Nubbin Slough. Land use in the surrounding basins is predominantly dairy farming (Kissimmee
and Taylor Creek), improved posture, rangeland and wetlands (Fisheating Creek). The natural drainage
from the lake, basically a spillage into the extensive wetland system south of the lake, has been diked and
dredged into six major exiting canals: the westward flowing Caloosahatchee and the eastward St. Lucie,
West Palm Beach, Hillsboro, North New River, and Miami Canals. These modifications and numerous
other drainage canals allowed the claiming of hundreds of square miles of non-flooded land for
agricultural usage. This area covering about 1200 square miles, known as the Everglades Agricultural
Area (EAA), is planted mostly in sugar cane, but also has significant amounts of row crop and sod
farming,

Lake Okeechobee is part of the larger system known as the Kissimmee, Okeechobee, Everglades drainage
that is unique in the world. Historically, the sluggish, meandering river system emptied into a high,
shallow lake that slowly released water to a 50 mile w1de 125 mile long "River of Grass" to a mangrove
swamp and the Florida Bay estuary.

The hydrology of the Kissimmee Basin and the Everglades/Southeast Florida Basins has been greatly
modified for flood control and to produce farmland. Lake Okeechobee still serves as a reservoir for the
system, but both inflow to and outflow from the lake is, to a great extent, managed by man through a
system of canals, pumps and control structures. All inflows and outflows to the lake (except Fisheating
Creck) are controlled. The price of managing water quantity so heavily has been a marked lowering of
water quality.

Anthropogenic Impacts

Major sources of pollution to the lake include runoff from ranch and dairy operations in the northern
drainage and from historic back-pumping of runoff from row crops and sugar cane in the southern
drainage. Water quality problems in the north end of the lake include elevated phosphorus and coliform
concentrations and a continuous algal bloom. In the south part of the lake, problems of nutrient and
pesticide loadings are caused by back-pumping. The back-pumping practice has mostly ceased, but still
occurs when water levels in the EAA primary canal reach an elevations of 13 feet NGVD (flood control).
Consequently, at different locations and different scasons of rainfall or drought, the lake receives varying
amounts of nutrient, BOD, bacteria and toxic materials. Other poliutants entering the lake include high
levels of total dissolved solids, unionized ammonia, chlorides, color and dissolved organics (THM
precursors), water low in dissolved oxygen and high in specific conductance. The total phosphorus levels
in the lake have doubled in the last decade. Considering the lake's volume, this increase represents a
tremendous foading.
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A basin assessment of the lake in 1985 revealed variable conditions in the lake from highly eutrophic
(high pH and chlorophyll values) to relatively good values. Nutrient values were mostly high. Biological
sampling also indicatcd variability in the lake, but is gencrally indicative of cutrophic conditions. In
recent years there have been several wide-spread algal blooms (one covered about 100 square miles) and
at least one major fish kill. These widely publicized events launched the environmental community and
governmental agencies into a period of intense investigation and analysis. The Lake Okeechobee
Technical Advisory Committee (LOTAC) was formed to assess the situation and make recommendations.

LOTAC determined that phosphorus loading from dairy and agricultural sources was a major cause of
water quality conditions conducive to noxious algal blooms and that phosphorus loading should be
reduced by 40% (as stated in a 1981 SFWMD Technical publication TP81-2). A few others contend that
the secondary cause of increased phosphorus levels are the hundreds of acres of perimeter wetlands which
have become flooded after a late 1970s, decision by the Water Management District to raise the water
level in the lake. Also, the higher lake levels reduced valuable fish spawning grounds and waterfowl
feeding and nesting areas.

The South Florida Water Management District has initiated several biological, chemical and ecological
research projects. The lake is a priority SWIM waterbody and plans are being submitted to attenuate
pollution flowing to the lake. DEP has adopted a "dairy rule” requiring certain BMPs for dairy operation.
That rule required BMP plan development and permit acquisition from DEP by June, 1989, and
implementation by April, 1991 for all 52 dairies in the Lake Okeechobee drainage basin. Dairies are
offered the option of selling and removing the cattle (through water management district and state
funding) or coming into compliance with the rule. Additionally, DEP is regulating back pumping
operations. The Dairy Rule does not seem to be uniformly accomplishing the desired result stated in the
SWIM Plan of a dairy off-site phosphorus discharge concentration of no more than 2.1 mg/1.

Concerning the recent federal lawsuit on the Everglades, Lake Okeechobee was not included in the
lawsuit. Unlike the Loxahatchee Wildlife Refuge (WCA-1) and Everglades National Park, no direct affect
on federal interests could be shown for Lake Okeechobee (or WCA-2 or WCA-3). As part of the
preliminary mediated settlement agreement and included in the Everglades Forever Act, some EAA
agricultural drainage was diverted away from the lake and south to the regional storm water treatment
areas (STAs). A primary reason for the diversion was to provide make-up water to the Everglades for the
water that would be lost to evapotranspiration in the STAs. Lake Okeechobee also received a major
benefit through the annual diversion of about 20 tons of phosphorus, 500 tons of nitrogen and a number of
other pollutants.

Phosphorus loading limits established for the lake by the legislature in Ch. 373, FS and effective July
1992 have still not been met.

Results of recently completed research sponsored by the SFWMD indicatc that because of internal
recycling of lake phosphorus and the vast reservoir of phosphorus stored in the drainage basin in ground
water and wetland and canal sediments, the lake water phosphorus concentration may not be lowered to
acceptable levels for many decades or even a century. To shorten this time, new actions to reduce
phosphorus at the points its tributaries enter the lake will be necessary.

Adoption of a new regulation schedule (the current eXperimcntal schedule, Run 25) for Lake Okeechobee
is being proposed by the Corps of Engineers. It doesn't meet the need for a lower fluctuating water level
in the lake's extensive marsh or adequately protect the St. Lucie and Caloosahatchee Estuaries from

excessive fresh water discharges. It does provide for a greater agricultural water supply than the lower,
environmentally friendly alternative (Run 22AZE).
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SOUTHEASTERN FLORIDA BASIN

Basic Facts

Drainage Area: 8,000 square miles
Major Land Uses: wetlands, agriculture, urban development
Population Density: high in coastal areas (Miami, Ft. Lauderdale,
West Palm Beach, Stuart, Homestead)
Major Pollution Sources: urban runoff, agriculture, boat dischargers,
sewage overflows
Best Water Quality Areas: Biscayne Bay, Card Sound
Worst Water Quality Areas: canals from Everglades Agricultural Area,
N. Fork Middle River, New River, Miami River
Water Quality Trends: stable quality at 23 sites, improvements at
fifteen coastal canals, degradation in the Savannas
OFW Watcrbodics:
Everglades National Park
Biscayne National Park
Big Cypress National Preserve
Biscayne Bay State Aquatic Preserve
Loxahatchee National Wildlife Refuge
Loxahatchee River State Aquatic Preserve
Rotenberger Tract (CARL Project)
Savannas State Reserve
Northwest Fork of the Loxahatchee River
SWIM Waterbodies:
Lake Okeechobee
Everglades National Park/Florida Bay
Everglades Water Conservation Areas
Biscayne Bay
Savannas State Reserve
Reference Reports:
Besscy Creck and the Greater St. Lucic River, Estuary, DEP
(PSL), 1993
Broward County Annual Report, Broward County, 1986
Benthic Macroinvertebrates in Lake Worth, Deis, Walesky, and
Rudolph, 1983
Manatee Pocket and Willoughby Creek Survey, DEP (Port St. Lucie),
1988
Savannas BAS, DEP (Southeast), 1985
An Assessment of Water Quality and Sources of Pollution in the New
River Basin, Broward County, 1991, 1992
A Macroinvertebrate and Water Quality Study of the Freshwater Portion
of the Northwest Fork of the Loxahatchee River in Palm Beach and
Martin Counties, DEP (Port St. Lucie), 1990
Macroinvertebrates Associated with Macrophytes in Lake Okeechobee,
Florida, Biological Basin Assessment Survey, DEP (Port St. Lucie),
1990
Savannas Study, Biological Sampling Results, DEP (Port St. Lucie), 1989
North Fork of the St. Lucie River Macroinvertebrate Survey in February
and August 1986, with a Comparison to Previous Macroinvertebrate
Surveys, a Biological Basin Assessment Survey, DEP (Port St. Lucie),



1990
Basin Water Quality Experts:
Joe King, Broward County, 305/765-4900
Tom Fontaine, Ken Todd, Anthony Waterhouse, SFWMD, 407/686-8800
Greg Graves (PSL) 407-871-7662
Susan Markley, Dade DERM, 305/375-3376
Dorian Valdeo, Dade DERM, 305/372-6888

Inthe News

* A federal judge signed a settlement agreement on the cleanup of
Everglades pollution, signaling the end of a 3 1/2 year old lawsuit.
Requirements of a preliminary mediated settlement agreement included
in the Everglades Forever Act have replaced the federal settiement
agreement which ended the federal lawsuit. Algal blooms occurring in
Florida Bay and the continuing environmental deterioration of the bay
are major current concerns. The Everglades Forever Act requires the
SFWMD to develop and implement an emergency interim plan to deliver up
to 800 cfs of fresh water to Florida Bay.

* A proposal by the EPA and Corps of Enginecrs which designates 24 square
miles of Broward County as unsuitable for development goes to public
hearing.

* Health advisories recommending no consumption of largemouth bass due to
mercury content have been issued for Water Conservation Areas 2a, 3a
portions of Everglades National Park, and the Savannas and for
limited consumption in Water Conservation Area 1, and portions of
Everglades National Park.

* An illegal dump containing tires, corroded batteries and diese! fuel
was uncovered near the Everglades Park boundary near Interstate
Highway 75 and U.S. Highway 27. A construction company under contract
with DOT is being investigated and officials fear they may uncover
more illegal dump sites.

* Studies by Broward County’s Office of Natural Resource Protection found
unusually high levels of metals in muck and high bacteria counts in
waters from the New River.

* Twenty EPA listed Superfund Sites are located within the area identified.
Approximately 50 more hazardous waste sites arc subject to assessment and
remediation with the State of Florida as the lead agency. The sites
consist of heavy metal, solvent, pesticide/herbicide contamination. These
sites will mostly affect groundwater, however, all have the potential to
affect surface waters. In addition, approximately 5150 petroleum contaminated
sites are located in Dade, Broward, Palm Beach, Okeechobee and St. Lucie
Counties. Approximately 10,000 regulated petroleum facilities are located in
the counties identified.

* In Dade, Broward and Palm Beach Counties, ten major public wellfields have shown
contamination in public/private drinking water supply wells, including the City
of Riviera Beach, the City of Delray Beach, the City of Hallandale, the Pecle-
Dixic Wellfield-City of Fort Lauderdale, the City of Dania, the City of Decrficld
Bcach, the City of North Miami Beach, the Miami Springs/Preston Wellficlds, and
the Fort Lauderdale Exccutive Airport Wellficld.

* Major petroleum assessments/cleanups are in progress at Port Everglades, Miami
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International Airport and Homestead Air Force Base, among others.

* Miami International Airport has been a recent focus for the Southeast District.
Contamination related to fuel handing (pipelines, storage tanks and stormwater),
aircraft maintcnance and former Department of Defense facilities are all under
review. A Consent Order is in preparation. between DEP, the Metropolitan Dade County
Environmental Resources Management and the Dade County Aviation Department.

* Scveral major Class I Solid Waste Disposal Facilitics arc located along major canal
systems, including the North Dade Landfill, the South Dade Landfill, Lantana Landfill,
Resources Recovery of Dade, Munisport Landfill, Martin County Landfill, and Glades Road
Landfill. All have the potential to affect surface waters.

Ecological Characterization

This basin covers 8,000 square miles, an area twice as large as the next smaller basin, the Upper St. Johns
River basin. It includes the southeastern coast of Florida, from Ft. Pierce to south of Homestead, the Lake
Okeechobee drainage canals (those which drain to the Atlantic Ocean), water conservation areas, and a
portion of the Everglades including Cape Sable on the southwestern tip of Florida. This basin area is so
large because, in its natural state, the drainage was a vast continuous wetland with a slow sheet flow of
water from Lake Okeechobee south to Florida Bay. The net elevational change over the 130 miles north
to south is only about 15 feet, an average of about 1 inch per mile. Throughout this basin any small
changes in elevation can result in vast differences in vegetation and habitat. The native, predominantly
sawgrass plain is dotted with cypress domes and hardwood hammocks, depending on ¢levation.

The basin has been extensively modified from its natural state. Southeastern Florida is criss-crossed by
literally thousands of miles of canals and levees used to control and manage water resources, all of which
have been constructed in the last century. Controls are centered around Lake Okeechobee, ofien referred
to as the hub of this water management system. The remainder of the system includes five major canals
that radiate out from Lake Okeechobee to the Atlantic, and one major waterway, the Caloosahatchee
River, to the Gulf. The southeastern canals are the Miami Canal, North New River Canal, Hillsboro
Canal, West Palm Beach Canal and St. Lucie Canal. A sixth major canal, the Tamiami Canal stretching
across the middle of the basin, serves as the primary drainage for the Everglades and the lower
southeastern coast. Control structures at all the major junctions of these canals allow water quantity
management throughout the system. Water quantity is managed for flood control and water supply for
agricultural activities, aquifer recharge, drinking water, and delivery to Everglades National Park.

Land use can be broken into four major categorics. The castern ridge from Ft. Pierce to Homestead is a
more or less solid band of urban development from 5 to 15 miles inland. This band is bordered on the
west by a thin band of agricultural and/or citrus operations (the northernmost coast is more citrus than
urban). This urban/citrus band covers about one-fourth of the basin. An area south and east of Lake
Okeechobee, about an eighth of the basin, is known as the Everglades Agricultural Area (EAA) where
intensive cultivation of mostly sugar cane and row crops occur. Another sizable row cropping operation
occurs near Homestead. Another area, roughly the size of the EAA in this basin is the Everglades
National Park, a vast sawgrass wetland. In between the EAA and the Park and making up most of the rest
of the basin (about 1/3-1/2) are the Water Conservation Areas. These sawgrass and cattail wetlands are

maintained as a water quantity buffer for all the various needs within the basin, and as a water quality
buffer for the Park.



This basin has several waterbodies with special designations, including the only two recommended
Outstanding National Resource Waters: Everglades National Park and Biscayne National Park. These
are pending legislative ratification.

Anthropogenic Impacts

This basin is extremely difficult to analyze in the same manner as the other Florida basins for several
reasons. First is its size. Second, most of the reaches are manmade canals with controlled flow regimes.
Third, some of the reaches in this basin are too large (up to 60 miles), resulting in the loss of information
on local water quality problems. The result is that this basin assessment relics more heavily on the
professional judgment offered in reports and by DEP district and county agency personnel than on the
calculated water quality index values. ’

Before giving an area-by-area description of water quality, some basin-wide generalizations can be made.
The eastern coast area is heavily urbanized and the major pollution source in these urban areas is
stormwater. Most WWTPs either use deep well injection or ocean outfalls, but where they do discharge to
surface waters, there are usually water quality problems. The western portions of the basin, particularly
south of Lake Okeechobee, are affected by intensive agricultural development. In the southern portion of
the basin, between the agricultural areas and the urban arcas, are vast diked wetlands which are Water
Conscrvation Areas for aquifer recharge. Although the Conservation Areas absorb some of the nutrient
load, the canals' water quality depends heavily on water quantity (inverse relationship).

The extensive channelization that has occurred has ¢xacerbated water quality problems. A frequent
problem is low DO with resultant fish kills. There has been a great deal of controversy about the impact
of agricultural activities on the water quality in Lake Okeechobee, the canals, the Conservation Areas and
the Everglades National Park. The native sawgrass community in these wetlands of the conservation
areas and the park is beginning to be replaced by cattails. This shift in the predominant vegetation and its
threat to the Everglades National Park has caused real concern. A federal lawsuit was filed against state
and regional environmental agencies for allowing poor quality water to enter federally protected waters.

A settlement was reached in that lawsuit in February, 1992. To date, DEP has identified four major
violations of Class III criteria caused by nutrient enrichment. These include imbalances of aquatic flora
and fauna, dominance of nuisance species, biological integrity, and dissolved oxygen.

The water quality in the northeastern portion of the basin is relatively good. The major problems are near
Port St. Lucie. Fivemile and Tenmile Creeks, which receive runoff from citrus groves, exhibit poor water
quality with high levels of pesticides. These pesticides are suspected to adversely impact the North Fork
and St. Lucie estuary. DEP plans to conduct an investigative study. The North Fork of the St. Lucie
River improves downstream of the confluence of Fivemile and Tenmile creeks, but is still affected along
with the main stem by runoff from construction sites and urban development along the river in Port St.
Lucie. Manatee Pocket, a small port area on the St. Luci¢ River estuary, has very poor water quality and a
severely depressed biological community in its southern reaches, but improves near the inlet where
circulation is better. The Savannas State Preserve, a 15 mile long area of fresh water marsh located
between Ft. Pierce and Stuart, has fairly good water quality, but has other environmental problems.
Concentrations of mercury in fish tissue were high enough to warrant a no consumption advisory for
largemouth bass. Also, uncontrolled stormwater runoff may be adversely affecting water quality, plant
communitics and biota. A study is underway to assess the extent of the problem.

The Loxahatchece basin was cvalualed in a district basin asscssment. Good to fair walcr quality was
generally found throughout the area. Problem arcas included a small section of the North Fork of the
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Loxahatchee River which has low DO concentrations and waters in Jonathon Dickinson State Park which
had high coliform counts. The estuarine portion of the Loxahatchee River has had a dramatic decline in
scagrass beds in the last decade. Jupiter Sound has good water quality and a healthy biological
community.

The L-8, West Palm Beach, Hillsboro, North New River and Miami Canals from Lake Okeechobee to the
L4-L7 canals, which roughly delimit the EAA, exhibit poor water quality with extremely high nutrients
and low DO values. Pesticides, BOD, bacteria and suspended solids have also been identified as
problems. Agricultural runoff and the overflow or seepage from sugar mill retention ponds provide the
pollutant loading to these canals. In addition, between the L-8 and West Palm Beach Canals, sludge
spreading operations may further impact these waterways. The West Palm Beach canal periodically
exhibited a toxicity problem with fish kills occurring after heavy rains drain from the Chemair Spray
hazardous waste site. Canals bordering conservation areas generally have very low DO concentrations
typical of marsh waters. Nutrient levels at the perimeter of the marsh ar¢ somewhat elevated, probably
due to detritus breakdown as well as the agricultural drainage.

Further to the east the North New River Canal joins the South Fork of the New River near Ft. Lauderdale
and the Miami Canal joins the Miami River near Miami. Both rivers are located in heavily urbanized
areas and have been channelized and bulkheaded.

The New River receives discharges from improperly functioning septic tanks, vessels, industrial activitics
and stormwater runoff. A preliminary assessment by Broward County's Office of Natural Resource
Assessment identified two sections of the river that show nutrient enrichment and potentially high
coliform bacteria counts from septic tank discharges. Areas of the river which have vessel sewage
discharges have been linked to high fecal coliform counts. Metal enrichment in sediment has been found
for tin, copper, zinc, and chromium at all marina sites.

The most serious problems confronting the Miami River are chronic and acute coliform bacteria
contamination and enrichment of sediments with heavy metals and organic pollutants. Median levels of
total coliform bacteria during the past five years exceeded 1500/100 ml at eight stations on the river.
Sampling of stormwater sewers during dry season frequently gave counts of over 100,000 coliform
bacteria/100 ml. Acute contamination is the result of raw sewage discharge from either emergency
overflows or manholes when flow conditions exceed pump station capacity. This occurs as a consequence
of mechanical failure or inflow of large quantities of stormwater or ground water into the sewer system.
The chronic contamination that has been occurring is the result of illegal sewer connections to stormwater
pipes, leaking pipes anq joints, and broken pipes.

The bacteria problems of the Miami River and its impact on Biscayne Bay have been a concern since the
1940's. One additional problem that has plagued the river has been a lack of coordinated authority. As
many as 30 agencies exercise some degree of authority over the river or activities that affect the quality of
the river. In response to this problem, in 1984 then-Governor Bob Graham established the Miami River
Management Committee. The mission of this committee was to develop a coordinated plan for improving
the river. Through the efforts of this committec and its successor, the Miami River Coordinating
Committee, local governments, and the Florida Legislature in 1986 provided funding specifically for the
restoration of the river. These funds were used by state agencies and Metro-Dade Department of
Environmental Resources Management (DERM) for the following projects: stormwater outfall
improvement project, establishment of a state-local pollution control enforcement program, pollution
control enforcement and monitoring, and ranking of drainage basins for retrofitting. DERM has recently
been involved in surface water monitoring, dye studies, and televising selected storm and sewer pipes to
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locate sources of bacterial contamination. An additional problem that DERM faces is the heavy use of the
river by ship traffic. City and county ordinances prohibit discharge of untreated waste from vessels, but
enforcement is very difficult. The second problem facing the Miami River is heavy metal, pesticides, and
organic pollutant enrichment of sediments. Metals enrichment is among the highest in Florida. Sources
of contaminants are urban stormwater runoff, domestic and industrial waste discharges, and bioacid used
on vessels.

A controversial issue involving the Miami River is the proposed dredging of sediments by the U.S. Army
Corps of Engineers. The purpose for dredging would be to improve navigation. At the heart of the issuc
is the location of a disposal site. Originally, spoil was to dumped at an ocean disposal site 3.6 miles
offshore. Recent data indicates the sediments are not suitable for ocean disposal. Between West Paim
Beach and Ft. Lauderdale, the four parallel north-south canals, E-1, E-2, E-3, and E-4 are all of fair
quality except the westernmost which is poor from agricultural runoff, The other three are more directly
affected by urban stormwater. The Earman River (or C-17) has historically been degraded by WWTP
discharge; however, the discharge has been reduced and should be eliminated soon, and nitrogen levels in
the canal are improving, Lake Worth, which is really a coastal estuarine lagoon, has good water quality
near the inlet and is mostly good north of the inlet; however, water quality degrades south of the inlet
especially where the West Palm Beach canal enters. Water quality improves again at the South Lake
Worth inlet and near Boca Raton inlet.

The Ft. Lauderdale area seems to be particularly plagued with water quality problems due to urban runoff
and from historical WWTP discharge. Frequently the westernmost stations on the canals have the worst
water quality, again from agricultural sources. Canals throughout the area are frequently choked with
weeds and require mechanical removal or herbicide treatment. A DEP study of major Dade County canals
in 1985 showed poor water quality conditions, low biological diversity and many exotic plants and
animals.

Biscayne Bay is affected by canal discharge and port activity but has fairly good water quality because of
flushing from the Atlantic Ocean, especially south of Key Biscayne. A potentially threatening problem is

- increased turbidity caused by resuspension of spoil from the bay bottom. Much of the bay is blanketed
with seagrasses which are associated with high biological quality. Boat traffic and shoreline development
and pollutants from the Miami River threaten the bay.

Some areas in Florida Bay have experienced a massive seagrass and mangrove dic-off. Rescarchers

" estimate 9,880 acres of grass have died and another 66,690 acres have been impacted to a lesser extent.
Three years of investigation has all but ruled out direct anthropogenic impacts. The most probable
reasons are lack of flushing from hurricanes, high water temperature, and high water salinity. Diversion
of water into canals has reduced freshwater inflow. Salinity of bay water has been recorded as high as 70
ppt. Mercury contamination in seatrout collected from Florida Bay may indicate a need for concern.

Following the 1992 federal lawsuit settlement, agricultural interests filed legal challenges to the SWIM
Plan and State permits intended to implement the settlement. After failure of mediation attempts to
achieve a new settlement which included the agricultural interests, the Florida Legislature passed the
Everglades Forever Act which included the latest preliminary mediated plan. Very high nitrogen
concentrations have becn measured in some of the canals which flow into Biscayne Bay from the
agricultural area of southeast Dade County.
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TAYLOR CREEK BASIN

Basic Facts

Drainage Arca: 282 square miles
Major Land Uses: agriculture, rangeland, improved pasture
Population Density: low (Okeechobee)
Major Pollution Sources: dairy operations and agriculture
Best Water Quality Arcas: nonc
Worst Water Quality Areas; Lettuce Creek, Taylor Creek, Nubbin Slough,
Chandler Hammock Slough, Popash Slough
Water Quality Trends: stable quality at 2 sites, Mosquito Creek
improving
OFW Waterbodies: none
SWIM Waterbodies: none
Reference Reports:
Florida Rivers Assessment, DEP/FREAC/NPS, 1989
Florida Nonpoint Source Assessment, DEP (Tallahassee), 1988
Basin Water Quality Experts:
Greg Graves, DEP (Port St. Lucie), 407/878-3890
Tom Fontaine, Ken Todd, Anthony Waterhouse, SFWMD, 407/686-8800
+

+

In the News

* As part of the Lake Okeechobee SWIM plan, some dairies are being removed
from the basin.

* Other dairies are implementing Best Management Practices (BMP) to comply
with the DEP "Dairy Rule".

* A SWIM Plan phosphorus discharge concentration limit of 0.18 mg/1 established
for the basin discharge at the S-191 Structure has not been met.

+

Ecological Characlerization

The Taylor Creek basin forms a portion of the northeast drainage basin of Lake Okeechobee. The basin is
relatively small, draining only 282 square miles. Taylor Creek, the largest stream, has an average flow of
100 cfs 9 miles above its mouth at Lake Okeechobee. Although sparsely populated, the basin is highly
developed with agriculture lands and rangelands. There are also many dairies in the basin, often located
directly adjacent to the streams ang cregks.

Anthropogenic Impacts
65



All of the reaches in this basin have severe pollution problems. There are frequent violations of the DO
standard. Fifty percent of the Taylor Creck DO samples and about 80% of the Nubbin Slough DO
samples were less than 5.0 mg/l. In addition, the reaches have elevated bacteria and nutrient levels. The
majority of the problems are due to dairy farm runoff which contains high concentrations of BOD and
nutrients. Many of the creeks in the basin actually run through dairy operations. The State has recently
established a "Dairy Rule" regulating feedlot and dairy runoff and establishing time frames for
compliance. As part of the South Florida Water Management District's SWIM Plan for Lake Okeechobee,

dairies are being bought out on a "price per cow" basis. To date, thousands of cows have been purchased
and moved out of the drainage basin.

Phosphorus concentrations at off-site discharges of bought-out dairies have become lower. For farms that
have installed BMP's, phosphorus concentrations are lower, but not as much as the farms that have
discontinued operation. The dairy rule has not been as effective in reducing phosphorus discharges as had
been expected. Improved pastures are one of the major problems affecting the basin’s water quality

In 1992 a $1.3 billion Cypress Energy Project was proposed for building two coal fired power plants at a
site located less than 5 miles from the Kissimmee River. The project did not get approved by the PSC and
the application was withdrawn. Another project is the Berman Road landfill operated by Chambers Waste

Systems. This 35 acre facility may be expanded to a 2000 acre solid waste disposal facility which has the
potential to affect surface and groundwater.
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NPS QUALITATIVE SURVEY RESULTS =~
AN "X* INDICATES A PROBLEM WITH POLLUTANT OR SOURCE
THE * ON MAPID INDICATES NO STORET INFORMATION AVAILABLE FOR THIS WATERSHED
-SEE PAGE 11 FOR LEGEND FOR THIS TABLE~
- CATNAME=TAYLOR CREEK HUC®03090102 ——=m=m-mommmm o e o e e o cmm e m ——— ——--
N B s ? o s o F 7 P o
U A E E T A H TOT 1 u 1 T
¥ T ¢ D 5 H b o 1L A K H § R s N N H
A B W W R T 1 T B E X 1 M B E E H A 3 H o © E
] w A Q Q 1 E M I R B Y N E I F R R K L W I 0 D § F R
_ B s 3 N E R E 0 C ¢ R 6 I T T L ¥ P 1 6 E D D B W I § 1 §
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1 3205 Popash Slough FAIR THREAT X X X X X X £ X
2 3203A NUBBIN SLOUGH FAIR THREAT X x XX X X
3 3203C  L63 CANAL POOR THREAT X X X X X X X X
| 3199A  Turkey Slough POOR THREAT X X X X X X X X
L} 3203B  Mosquito Creek FAIR THREAT X X X X X X
6* 3199B  Chandler Hammock Sloug THREAT X X X X X X X X
7 3205  TAYLOR CR POOR THREAT X X X X X X X X



BEDMAN CREEK

BEE BRANCH
COCOHATCHEE RIVER CANA
CYPRESS CREEK
DAUGHTREY CREEK
EAST CALOOSAHATCHEE
ESTERO RIVER
FISHEATING CREEK
HARNEY POND CANAL
HICKEY CREEK
IMPERIAL RIVER
INDIAN PRAIRIE CANAL
JACKS BRANCH

L63 CANAL

LAKE OKEECHOBEE
LETTUCE CREEK
NAPLES BAY

NUBBIN SLOUGH

ORK CREEK

POPASH SLOUGH

S-135

TAYLOR CR

TOWNSEND CANAL
TROUT CREEK
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