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INTRODUCTION

The South Florida Water Management District (District) has the responsibility to manage water
and related resources for the benefit of the public and in keeping with the needs of the region.
The key elements of its mission are:

1. Protection and Enhancement of the Environment,
2.  Water Supply,

3. Flood Protection and

4. Water Quality Protection.

The District uses a varied approach to protect water quality that ranges from monitoring, testing
and researching those water quality parameters related to the District’s operation and projects
to operating, maintaining and enhancing water quality through; District’s operations, land
management, and regulation. To meet the demands of these functions, the District collects and
maintains an extensive database of surface water quality through monitoring programs managed
by the Water Quality Monitoring Division (WQMD) of the Department of Water Resources
Evaluation (WRE).

Three goals for Environmental Services programs administered by WRE are:

1. To provide water quality data and evaluations from a network of sampling stations to
support water resource management decision-making;

2. To optimize the efficiency of data collection monitoring networks, and ensure data accuracy
through rigorous quality control;

3. To develop and maintain a water quality database to provide efficient data access.

To address these goals, 26 major water quality monitoring programs are currently managed by
WQMD. These programs encompass a wide variety of south Florida ecosystems, land uses and
hydrologic systems. Monitoring points include lakes, rivers, canals, wetlands, dairies, the
intracoastal waterway, estuaries, rainfall, and water control structures. Due to the dynamics of
surface water flow in south Florida, the data from one monitoring program often augments data
from another. Often data collected from routine monitoring programs are used to supplement
more specific water guality studies.

The report presents the objectives and purpose of each program, the location of the monitoring
sites, the types of parameters tested, the period of record, the frequencies of sampling, and basic
statistics of some parameters collected in the last three years. Other sources of information on
these monitoring programs are listed at the end of each chapter under *District Publications’.

PURPOSE AND SCOPE

There are 26 major water quality monitoring programs that incorporate 984 sampling stations.
Depending on the specific program and/or parameter, the sampling frequencies range from
weekly to biannually. In addition some sampling is done only during storm events. The
parameters analyzed include basic inorganics (nutrients, cations, anions and metals) organics
(e.g. pesticides and the degradation products, base neutral/acid extractable, and purgeable
compounds), and physical parameters (temperature, dissolved oxygen, pH, and specific
conductance).

The District follows strict QA/QC (Quality Assurance / Quality Control) procedures approved
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by the Florida Department of Environmental Protection (FDEP) for both the field and laboratory
work. Any contractual laboratory has to have an FDEP approved laboratory QA Plan, and be
certified by the department of Health and Rehabilitative Services.

The programs presented in this document directly support the following legislative acts, permits,
agreements, and technical advisory committee recommendations:

1.
2.

Surface Water Improvement and Management (SWIM) Act of 1987.

Florida Department of Environmental Regulation’s Lake Okeechobee Operating Permit
#50-0679349.

Memorandum of Agreement (MOA) between the Everglades National Park (TENP), the
District, and the United States Army Corps of Engineers(COE).

MOA between the District and the Miccosukee Tribe.
Lake Okeechobee Technical Advisory Committee.

MOA between the Disfrict, the United States Department of Agriculture, and the
Environmental Protection Agency.

The areal extent of the surface water quality monitoring programs maintained by the District are
in Figure 1. The parameters analyzed are listed in Tables 1, 2, and 3. The twenty six individual
monitoring programs are grouped together under 21 main networks, 19 of which are geographic
areas, and the other two; The Pesticide and Atmospheric Deposition monitoring programs are
District wide. These networks are;

1. Upper Kissimmee Chain of Lakes and Tributaries
a. Upper Kissimmee River Chain of Lakes
b. Tributaries of the Upper Kissimmee
2. Kissimmee River
a. Kissimmee River
b. Tributaries of the Kissimmee River
Arbuckle Creek
Lake Istokpoga
Lower Kissimmee River Basin
Dairy Synoptic Monitoring
Taylor Creek/ Nubbin Slough

Indian River Lagoon

I R

St.Lucte Estuary
10. Upper and Lower East Coast

11. Works of the District Compliance Monitoring



12. Lake Okeechobee
a. Inflows and Qutflows
b. Limnetic and Littoral Zones

13, Caloosahatchee River
14. Everglades Agricuitural Area

15. Holey Land
a. Permitted Inflows and Outflows
b. Interior Monitoring

16. Water Conservation Areas Inflows and Qutflows
17. Biscayne Bay Monitoring

18. Everglades National Park
a. Inflows and Qutflows
b. Interior Monitoring

19. Routine Pesticide Monitoring Network
20. Precipitation Monitoring Network
21. Manatee Bay/Long Sound

This report is an update to Technical Publication 88-3 and provides basic information to
researchers, consultants, and other persons regarding the availability of routine water quality
data in the District’s database. Because of the dynamic nature of monitoring programs, updates
of this document will be done periodically. The location of the water quality stations are
mapped, and the available data are summarized in table format. This allows data users to choose
appropriate identification numbers and request any or all of the water quality data available for
a given period or area.

REPORT FORMAT

The report describes the purpose and scope of the surface water quality monitoring programs
in geographic sequence from north to south,

The monitoring programs are shown in Figure 1. This is followed by tables that list the
parameters analyzed. '

The subsequent sections provide details on each monitoring program. Following the discussion
on each sampling program, is a figure of sampling stations. Tables list the station identification
number, latitude and longitude, a description of the site location (including location from a
District structure), the period of record, types of parameters analyzed, and sample collection
method. Other tables contain basic statistics on data for each monitoring location.

The data provide important sources of information for preparation of management plans required
by the SWIM Act of 1987. District publications resulting from these intensive monitoring
programs are at the end of each section. The reader should refer to these publications for
interpretations and evaluations of the water quality data.

The appendix contains a list of the abbreviations and their descriptions.



DATA AVATLABILITY

To obtain a computerized listing of surface water quality data, a written request should be sent
to the following address:

Director

Water Resources Evaluation Department
South Florida Water Management District
P. O. Box 24680

West Palm Beach, FL 33416-4680

Requests should include the following information:

Requestor’s name, address, and phone number.

Station identification or area of concern. -

Period of record desired.

Parameters or parameter groups desired.

A Brief explanation of how the data will be used (for documentation purposes).

bbbl

The District may assess a charge for providing data to the public in keeping with the Pubiic
Records Act (Section 119.085FS) and the Electronic Record Keeping Rule (1B-26.033FAC)
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TABLE 1. LIST OF PARAMETERS AND UNITS BY MAJOR GROUPINGS

PHYSICAL/CHEMICAL UNITS
Temperature C
Dissolved Oxygen mg/1 I
Specific Conductance umhos/cm
pH pH units
Turbidity NTU
Color Color units
Total Suspended Solids mg/l
Total Dissolved Suspended Solids mg/l
Secchi -
Salinity -
Photosynthetically Active Radiation(PAR) umol s-1 m-2 per microamp
| swmens | ows
Nitrite
Nitrate mg/1
Ammonia mg/1
Inorganic Nitrogen mg/l
Organic Nitrogen mg/1
Total Nitrogen mg/1

Ortho Phosphorus
Total Phosphorus

MAJOR IONS UNITS

Chlonde

Total Iron mg/1
Silica mg/1
Sulfate mg/1
Sodium mg/l
Potassium mg/l
Calcium mg/l
Magnesium

TRACE METALS UNITS

Total Mercury

Total Cadmium ug/l
Total Copper . ug/l
Total Zinc ug/l
Total Arsenic ug/l

Total Lead

OTHER UNITS

Chiorophyll mgfm

- = No Units



‘ TABLE 2. PESTICIDES ANALYZED IN SURFACE WATER AND SEDIMENT |l
SAMPLES**

2,4-D

2,4,5-T

2,4,5-TP
acephate*
alachlor

aldicarb

aldrin

alpha BHC

alpha endosulfan
ametryn

atrazine

azinphos methyl (guthion)
benomyl

beta endosulfan
beta BHC
bromacil
butylate*

carbaryl
carbofuran
carbophenothion (trithion)
chlordane
chloropyrifos
chloropyrifos methyl
chlorothalonil
delta BHC
diazinon

dicofol (kelthane)
dieldrin
dimethoate*
diquat

diuron

endosulfan sulfate
endrin aldehyde
endrin

* = Analyzed Only in Surface Water

fenamiphos
fonophos
gamma BHC (lindane)
glyphosate*
heptachlor
heptachlor epoxide
linuron
malathion
metalaxy]*
methamidaphos
methomyl
methoxychlor
metolachlor
metribuzin
mevinphos
monocrotophos
naled

oxamyl

paraquat
parathion ethyl
parathion methyl
phorate
p,p’-DDD
p.p’~-DDE
p,p’-DDT
prometryn
simazine
toxaphene
trifluralin

zinc phosphide*

ethion
ethoprop
ethylene thiourea*

** = Units are ug/l for water samples and ug/kg for sediment samples



] TABLE 3. PRIORITY POLLUTANTS ANALYZED IN WATER AND SEDIMENT* _j

acenaphthene
acenaphthylene
anthracene
benzo(a)anthracene
benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
benzo(g,h,i)perylene
bis(2-chloroethyl)ether

bis(2-ethylhexyl)phthalate

2-chloronaphthalene

4-chlorophenyl-phenyl ether

chrysene
dibenz(a,h)anthracene
di-n-butylphthalate
1,3-dichlorobenzene
1,2-dichlorobenzene
1,4-dichlorobenzene
3.3 dichlorobenzidine
diethyl phthalate
dimethy! phthalate
2,4-dinitrotoluene
2,6-dinitrotoluene
di-n-octylphthalate
fluoranthene

fluorene

aldrin

beta BHC

delta BHC

chlordane
p.p’-DDD

" p.p’~-DDE

p,p’-DDT

dieldrin

endosulfan sulfate

endrin aldehyde

heptachlor

heptachlor epoxide

II PCB-1016

bis(2-chloroethoxy)methane

bis(2-chloroisopropyl)ether
4-bromophenyl-phenyl-ether

Base Neutral and Acid Extractable Compounds

hexachlorobenzene
hexachiorobutadiene
hexachloroethane
indeno(1,2,3-cd)pyrene
isophorone

naphthalene

nitrobenzene
n-nitrosodi-n-propylamine
phenanthrene

pyrene
1,2,4-trichlorobenzene
4-chloro-3-methylphenal
2-chlorophenol
2,4-dichlorophenol
2,4-dimethylphenol
2,4-dinitrophenol
2-methyl-4,6-dinitrophenol
2-nitrophenol
4-nitrophenol
pentachlorophenol

phenol
2,4,6-trichlorophenol
benzidine
hexachlorocyclopentadiene
n-nitrosodimethylamine
n-nitrosodiphenylamine
1,2-diphenylhydrazine
2,3,7,8-TCDD

Organochlorine Pesticides and PCB’s

PCB-1221
PCB-1232
PCRB-1242
PCB-1248
PCB-1254
PCB-1260
toxaphene
endrin

alpha BHC
gamma BHC
endosulfan I
endosulfan I

* = Units are ug/] for water samples and ug/kg for sediment samples




TABLE 3(Continued), PRIORITY POLLUTANTS ANALYZED IN WATER AND
SEDIMENT*

 gews ]

acrolein I 1,1-dichlorcethene

acrylonitrile trans-1,2-dichloroethylene

benzene 1,2-dichloropropane

bromodichloromethane cis-1,3-dichloropropene

bromoform trans-1,3-dichloropropene

bromomethane ethyl benzene "
carbon tetrachloride , methylene chloride

chlorobenzene 1,1,2,2-tetrachleroethane

chloroethane tetrachlorosthylene

2-chloroethylvinyl ether toluene

chloroform 1,1,1-trichloroethane

chloromethane . 1,1,2-trichloroethane

dibromochloromethane trichloroethene "
1,2-dichlorobenzene trichlorefluoromethane

1,3-dichlorobenzene
1,4-dichlorobenzene
1,1-dichloroethane

1,2-dichloroethane

vinyl chloride
cis-1,2-dichloroethylene
o-chlorotoluene

Metals

e ——————— ——————— —— —————————  ————————————————
mercury
antimony
beryllinm
chromium
copper
|| nickel

zing
aluminum
iron
arsenic
cadmium
lead
|| selenium

silver

thallium

Total Organic Carbon **
Particle Size **

CaCO3 analysis **

* = Units are ug/] for water samples and ug/kg for sediment samples
** = Analyzed for only in sediment samples.
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SECTION 1

UPPER KISSIMMEE RIVER CHAIN OF LAKES AND TRIBUTARIES
PROJECT CODES: UKCL and TUK

Purpose and Scope

The Upper Kissimmee Chain of Lakes and Tributaries water quality monitoring program
includes five major lakes and three tributaries in the Kissimmee Chain: East Lake
Tohopekaliga, Lake Tohopekaliga, Lake Cypress, Lake Hatchineha, Lake Kissimmee, Boggy
Creek, Reedy Creek, and Shingle Creek. The water quality monitoring program provides a
water quality and nutrient loading data base for:

1. Applying eutrophication models to develop and refine nutrient loading targets for the
five major lakes in the chain;

2. Determining the long and short term trends necessary to identify the effectiveness of
basin management plan implementation and potential problem areas in terms of water
quality degradation and nutrient loadings;

3. Assessing the in-lake effects of basin management plan implementations and lake draw
downs; and

4. Investigating the relationship between the lakes in the chain and the impact on
downstream water bodies.

In June 1985, this program’s intensive 40 water quality station monitoring program was
reduced to 13 key locations for long term monitoring, and in 1991 the number of stations
was increased to 16.

Sampling Locations and Descriptions

The locations of the 16 sites monitored under these programs are shown in Figure 2.
Table 4 lists all station ID’s, latitude and longitude, a brief station description, the period of
record, the frequency of collection for each parameter group, whether the sample is collected
upstream or downstream, and type of sample collection. Tables 5 and 6 contain statistics for
each monitoring location.

11



District Publications

Fan, A. and S. Lin. (1984). Water Budget for Upper Kissimmee Chain of Lakes. SFWMD.
Tech. Memo. July 1984,

Jones, B. L., P.S. Millar, T. H. Miller, D. R. Swift, A.C. Federico, (1983). Preliminary
Water Quality and Trophic State Assessment of the Upper Kissimmee Chain of Lakes,
Florida, 1981-1982. SFWMD. Tech. Memo. June 1983.

Milleson, J. (1975). Progress Report Upper Kissimmee River Chain of Lakes Water
Quality and Benthic Invertebrate Sampling. SFWMD, Tech. Pub. No. 75-2.

SFWMD/East Central Florida Regional Planning Council (1988). Boggy Creek Water
Quality Management Study. Final Report. January 1988. West Palm Beach Fla.
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LEGEND

"N SPILLWAY
@ MID-CANAL STATION
@ LAKE STATION

FIGURE 2. Location of Sampling Stations for the Upper Kissimmee Chain
of Lakes and Tributaries Water Quality Monitoring Program
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SECTION 2

KISSIMMEE RIVER
PROJECT CODES: V and KREA

Purpose and Scope

The Kissimmee River (C-38) water quality monitoring program extends along the river

from the source at the southern end of Lake Kissimmee to the outfall at Lake Okeechobee.
The water quality monitoring program established in 1972 provides a water quality and
nutrient loading data base for:

1.
2.

Determining loadings to Lake Okeechobee from the Kissimmee River;

Determining the effectiveness of the lower Kissimmee River Best Management Practices
in improving water quality along the river;

Implementing Lake Okeechobee Technical Advisory Committee’s (LOTAC)’s
recommendation for a comprehensive monitoring and research plan as described in the
Department of Environmental Regulation’s "Lake Okeechobee Monitoring and Research
Plan";

Determining long and short term trends associated with the Kissimmee River restoration
project; and

Determining long and short term trends necessary to identify potential problem areas in
terms of water quality degradation.

Assessing tributary and basin loading and concentration inputs to Lake Okeechobee
which include the following:

a) Providing levels of Total Phosphorus at the inflows to Lake Okeechobee to .
compare with the 0.18 mg/l total phosphorus SWIM standard for the basin loading
calculations.

b) Providing data that will delineate the relative importance of tributary loading within
the basin, to the basin, and to the whole basin output.

¢) Providing data that will help evaluate the efficacy of the Kissimmee River Restoration
Project.

Developing basin and spatial scale models used to predict changes in loads to Lake
Okeechobee as a function of land use. This includes: '

a) Providing data for determining statistical or mechanistic relationships between
rainfall, land use (or land type), and nutrient runoff into streams.

b) Providing data to help identify the reason for high episodic phosphorus events.

19



Sampling Locations and Descriptions

The location of the 18 sites monitored under these programs are shown on Figure 3.
One sample is collected at each of the six structures on the Kissimmee River, and 12 samples
are collected in the major tributaries located in pools A and B of the Kissimmee River. Table
7 lists all station ID’s, latitude and longitude, a brief station description, the period of
record, the frequency of collection for each parameter group, whether the sample is collected
upstream or downstream, and type of sample collection. Tables 8 and 9 contain statistics for
each monitoring location.

District Publications

Federico, A. (1982). Water Quality Characteristics of the Lower Kissimmee River Basin,
Florida. SFWMD, Tech. Pub. No. 82-3.

Goldstein, A, (1980). Upland Detention/Retention Demonstration Project 3rd Annual report
to the Coordinating Council on the Restoration of the Kissimmee River Valley and
Taylor Creek/Nubbin Slough Basin. SFWMD, Tech. Memo. Sept. 1980.

Goldstein, A. (1982). Upland Detention/Retention Demonstration Project fourth Annual
Repgrt to the Kissimmee River Coordinating Council. SFWMD, Tech. Memo. Dec.
1982,

Goldstein, A. (1983). Engineering, Hydro and Water Quality Analysis of
Detention/Retention Sites, Fourth Annual Report from SFWMD to the Coordinating
Council on the Restoration of the Kissimmee River and Taylor Creck Nubbin Slough
Basin Detention/Retention Demo Project. SFWMD, Report Dec.1983.

Goldstein, A. (1986). Upland Detention/Retention Demonstration Final Report. Impacts of
Agriculture Land Use on Water Quality and Utilization of Wetlands for
Detention/Retention in the Kissimmee River Basin. SFWMD, Tech. Pub. 86-2.

Lake Okeechobee SWIM Plan, Planning Department, SFWMD.

Milleson, J. (1976). Environmental Responses to Marsh land Re-flooding in the Kissimmes
River Basin. SFWMD, Tech. Pub. No. 76-3.

Resource Planning Department Staff, (1974). Report on Progress of Hydrologic, Water
Quality, and Land Use Studies in the Kissimmee River Watershed and Lake
Okeechobee. SFWMD, Report April 1974,

Storch, W. (1975). Lake Okeechobee Kissimmee River Basin Water Quality Information
(combined with Lake Okeechobee Proposals for Management Actions). SFWMD,
Report, March 1975.

University of Miami, Civil Engineering Department (1973). Kissimmee River Basin Water
Quality Model Study, July 1973 Report.
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s KISSIMMEE RIVER (C--28)

FIGURE 3. Location of Sampling Stations for the Kissimmee River
Water Quality Monitoring Program
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SECTION 3

ARBUCKLE CREEK
PROJECT CODE: ARCK

Purpose and Scope

The Arbuckle Creek basin water quality monitoring program encompasses an area

characterized by beef, intensive dairy cattle, and citrus operations. The basin is located in
Highlands and Polk Counties. Water quality monitoring stations have been sampled since
1988.

The objectives of this program are:

1.

Monitoring water quality in support of the FDEP’s Dairy Rule by providing nutrient
concentrations at the datry outflows and providing information to evaluate the
effectiveness of dairy BMP’s.

Assessing tributary, basin loading, and concentration inputs to Lake Okeechobee. The
data will delineate the relative importance of tributary loading within the basin, and to the
whole basin output,

Developing basin and spatial scale models to predict changes in loads to Lake
Okeechobee as a function of land use including the following:

a) Providing data for determining statistical or mechanistic relationships between
rainfall, land use (or land type), and nutrient runoff into streams.

b) Providing data to help identify the cause of high episodic phosphorus events.
Data generated from this program also support the Lake Istokpoga water quality

monitoring program and is integral in development of the Lake Okeechobee Water Quality _
Management Plan as required by the state’s Surface Water Improvement and Management
Legislation of 1987.

Sampling Locations and Descriptions

The locations of the 7 sites monitored under this program are shown in Figure 4. Table

10 lists all the station ID’s, latitude and longitude, a brief station description, the period of
record, the frequency of collection for each parameter group, and type of sample collection.
Tables 11 and 12 contain statistics for each monitoring location.

District Publications
None,
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FIGURE 4. Location of Sampling Stations for the Arbickle Creek
Water Quality Monitoring Program
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SECTION 4

LAKE ISTOKPOGA MONITORING PROGRAM
PROJECT CODE: ISTO

Purpose and Scope

The Lake Istokpoga water quality monitoring program encompasses the major inflow and
outflow points to the lake as well as in-lake monitoring. The water quality monitoring
program provides a water quality and nutrient loading data base for:

1. Consolidating information from all previous publications to establish historical trends;

2. Determining long and short term trends to identify potential problem areas of water
quality degradation and nutrient loadings;

3. Producing a nutrient budget for the lake;

4. Note changes in water quality after herbicide treatments to the lake (Pre-treatment 1988,
Post-treatment 1989 to present); and

5. Establishing acceptable nutrient loading limits using eutrophication models,

Water quality monitoring began in February 1988. Nutrient loadings are calculated by
combining nutrient concentrations with flow data obtained at the major inflow and outflow
points to the lake. These data can indicate trends in water quality and allow for better
management of the system to monitor for environmental enhancement or degradation. Values
that deviate significantly from established criteria may signal a concern requiring immediate
attention.

Sampling Locations and Descriptions
The locations of the 12 sites monitored under this program are shown on Figure 5. Table '

13 lists ali the station ID’s, latitude and longitude, a brief station description, the period of

record, the frequency of collection for each parameter group, whether the samples are

collected upstream or downstream, and type of sample collection. Tables 14 and 15 contain

statistics for each monitoring location.

District Publications

Milleson,J.F. (1978). Limnological Investigations of Seven Lakes in the Istokpoga Drainage
Basin. SFWMD, Tech. pub. No. 78-1.
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SECTION 5

LOWER KISSIMMEE RIVER BASIN
PROJECT CODE: KREA and LKR

Purpose and Scope

The Lower Kissimmee River Basin water quality monitoring program €ncompasses an
area characterized by beef and intensive dairy cattle operations, Water quality monitoring
stations have been established at locations throughout the Kissimmee River basin in
Okeechobee and Highlands Counties.

The objectives of the program are as follows:

1. Monitoring water quality in support of the FDEP’s Dairy Rule by providing nutrient
concentration measurements at the dairy outflows, and information to evaluate the
effectiveness of dairy BMP's and the Dairy Buy-out program.

2. Assessing tributary, basin loading, and concentration inputs to Lake Okeechobee
which include the following:

a) Providing concentration measurements from inflows to Lake Okeechobee to
compare with the 0.18 mg/l total phosphorus SWIM standard, and for use in
basin loading calculations.

b) Providing data that will delineate the relative importance of tributary loading
within the basin to the whole basin output.

¢) Providing concentration measurements that will help evaluate the efficacy of the
Kissimmee River restoration project.

3. Developing basin and spatial scale models to predict changes in loads to Lake
Okeechobee as a function of land use which includes:

a) Providing data for determining statistical or mechanistic relationships between
rainfall, land use (or land type), and nutrient runoff.

b) Providing data to help identify the reason for high episodic phosphorus events.
Data generated by this program serve two additional purposes:

i) To provide a data base in support of SFWMD funded contractual research with the
University of Florida Institute of Food and Agricultural Sciences to evaluate the
physical, chemical, and biological conditions and processes that govem phosphorus
uptake, release, and movement through the soils in the basin; and

ii) To fulfill the commitment by the District to provide water quality sampling and

analysis support for the $1.25 million federal Rural Clean Water Program (RCWP)
grant for cost sharing of BMP implementation. The RCWP is administered by the
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United States Department of Agriculture and the Environmental Protection Agency.

Data gathered under this program are also integral in development of the Lake
Okeechobee Water Quality Management Plan as required by the State’s Surface Water
Improvement and Management (SWIM) legislation of 1987.

Sampling Lecation and Description

The locations of the 46 sites monitored under this program are shown in Figure 6.
Table 16 lists all the station ID’s, latitude and longitude, a brief station description, the
peried of record, the frequency of collection for each parameter group, whether the sample is
collected upstream or downstream, and type of sample collection. Tables 17 and 18 contain
statistics for each monitoring location.

District Publications

Federico, A. (1983). Water Quality Characteristics of the Lower Kissimmee River Basin,
Florida. SFWMD, Tech. Pub. 82-3.

Goldstein, A. (1980). Upland Detention/Retention Demonstration Project 3rd Annual report
to the Coordinating Council on the Restoration of the Kissimmee River Valley and
Taylor Creek Nubbin Slough Basin. SFWMD, Tech. Memo. Sept.1980.

Goldstein, A. (1982). Upland Detention/Retention Demonstration Project fourth Annual
Report to the Kissimmee River Coordinating Council. SFWMD, Tech. Memo. Dec.1982.

Goldstein, A. (1983). Engineering, Hydro and Water Quality Analysis of
Detention/Retention Sites, Fourth Annual Report from SFWMD to the Coordinating
Council on the Restoration of the Kissimmee River and Taylor Creek/Nubbin Slough
Basin Detention/Retention Demo Project. SFWMD, Report Dec. 1983.

Goldstein, A. (1986). Upland Detention/Retention Demonstration Final Report. Impacts of
Agricultural Land Use on Water Quality and Utilization of Wetlands for
Detention/Retention in the Kissimmee River Basin. SFWMD, Tech. Pub. 86-2.

Lake Okeechobee SWIM Plan, (1989), Planning Department, SFWMD.

Miami, Civil Engineering Dept. (1973). Kissimmee River Basin Water Quality University of
Miami Model Study. Report July 1973,

Resource Planning Department Staff, (1974). Report on Progress of Hydrologic, Water
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SECTION 6
DAIRY SYNOPTIC SURVEY
Purpose and Scope

The Dairy Synoptic Survey monitoring program is performed on dairies in the Taylor
Creek/Nubbin Slough, Lower Kissimmee River, and Arbuckle Creck Basins. The basins are
located in Okeechobee, Highlands and Polk Counties. The dairy farms receiving the highest
priority are those having total phosphorus concentrations greater than 1.2 mg/l on an annual
"rolling" or moving average basis.

The objectives of this program are:

1. Identifying sources of phosphorus contributing to the high phosphorus concentrations
observed through routine monitoring of the dairy outflows.

2. Providing the land owner and FDEP with information enabling them to identify best
management practices which may reduce the total phosphorus concentrations to the 1.2 mg/]
goal,

Sampling Locations and Descriptions

The locations of the 11 sites monitored under this program are shown on Figure 7. Eleven
synoptic surveys have been performed. Each consists of a single sampling event throughout a
farm after the antecedent moisture condition and rainfall have combined to produce runoff from
which high phosphorus concentrations may be anticipated. Sampling locations on each farm are
based on the need to separate sources of water so that the sources of high phosphorus
concentrations may be identified. A typical survey may average 30 grab samples. Table 19 lists
a latitude and longitude, a brief station description, and the month the synoptic survey was '
completed.

Parameters and Sampling Frequencies

The samples are collected and brought back to the field office in Okeechobee where they are
screened for soluble reactive phosphorus using a spectrophotometer. Physical parameters are not
measured. Sampling is a single event done during the wet season. The results of these surveys
can only be found in the Synoptic Survey Reports. These reports are sent to FDEP, the dairy
owner, and to the Water Quality Monitoring Division Director.
District Publications

Synoptic Survey Reports are available for each location, Water Quality Monitoring Division,
SFWMD,
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SECTION 7

TAYLOR CREEK NUBBIN SLOUGH
PROJECT CODE: TCNS

Purpose and Scope

The Taylor Creek/Nubbin Slough water quality monitoring program encompasses an
area characterized by beef and intensive dairy cattle operations. The basin is located
primarily in southeast and central Okeechobee County and parts of Martin County.

A water quality monitoring network has been sampled by SFWMD since 1979. This
program was initiated as a means of identifying trends and quantifying changes in water
quality due to changes in land use and/or implementation of BMPs on beef cattle ranches and
dairy farms in the basin. This program is jointly funded by the state/federal Taylor Creek
Headwaters/Rural Clean Waters Program. The program is part of the District’s Lake
Okeechobee Operating Permit, granted by the Florida Department of Environmental
Protection,

It was recommended by the Kissimmee River Resource Planning Management (380),
and the Lake Okeechobee Technical Advisory Committee to; identify trouble spots, inform
individual landowners of the impacts of implementing BMPs to improve water quality, and to
provide the state and federal agencies responsible for administering cost-share programs, a
method of measuring the cost-effectiveness. The District intensified the monitoring effort in
fiscal year 87/88, by approximately doubling the number of sampling sites. In fiscal year
91/92, the network design was again modified to provide more intensive and comprehensive
monitoring.

The objectives of this program are:

1. Monitoring water quality in support of the FDEP’s Dairy Rule, by providing chemistry
data for the dairy outflows, and evaluating the effectiveness of dairy BMP’s and the
Dairy Buy-out program.

2. Assessing tributary, basin loading, and concentration inputs to Lake Okeechobee,
including:
a) Providing levels of total phosphorus at the inflows to Lake Okeechobee to
compare with the 0.18 mg/1 total phosphorus SWIM standard for the basin
loading calculations.

b) Providing data that will delineate the relative importance of tributary loading

57



within the basin, to the whole basin output.

3. Developing basin and spatial scale models to predict changes in loads to Lake
Okeechobee as a function of land use. This includes:

a) Providing data for determining statistical or mechanistic relationships between
rainfall, Jand use (or land type), and nutrient runoff into streams.

b) Providing data to help identify the reason for high episodic phosphorus events.

This program fulfills the District’s obligations to the Taylor Creck Headwaters and the
Rural Clean Waters programs, also the legal obligations under the Lake Okeechobee
Operating Permit. In addition, this program is integral in the development of the Lake
Okeechobee Water Quality Management Plan as required by the state’s SWIM legislation
of 1987.

Sampling Location and Description

The locations of the 45 sites monitored under the Taylor Creek/ Nubbin Slough program
are shown on Figure 8. Table 20 lists all the station ID’s, latitude and longitude, a brief
station description, the period of record, the frequency of collection for each parameter
group, and type of sample collection. Tables 21 and 22 contain statistics for each monitoring
location,

District Publications

Federico, A. (1977). Investigations of the Relationships between Land Use, Rainfall, and
Runoff Quality in the Taylor Creck Watershed. SFWMD, Tech. Pub. 77-03. )

Goldstein, A. (1980). Upland Detention/Retention Demonstration Project 3rd Annual report
to Coordinating Council on the Restoration of the Kissimmee River Valley and Taylor
Creek Basin. SFWMD, Tech. Memo. Sept. 1980.

Goldstein, A. (1982). Upland Detention/Retention Demonstration Project 4th Annual report
to Coordinating Council on the Restoration of the Kissimmee River Valley and Taylor
Creek Basin, SFWMD, Tech. Memo. Dec. 1982.

Goldstein, A. (1983). [Engineering, Hydro and Water Quality Analysis of
Detention/Retention Sites; Fourth Annual Report from SFWMD to the Coordinating
Council on the Restoration of the Kissimmee River and Taylor Creek Nubbin  Slough
Basin Detention/Retention Demo Project. SFWMD, Report December 1983.
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Goldstein, A. (1986). Upland Detention/Retention Demonstration Final Report. Impacts o
Agricultural Land Use on Water Quality and Utilization of Wetlands for
Detention/Retention in the Kissimmee River Basin. SFWMD, Tech. Pub. 86-2.

Lake Okeechobee SWIM Plan, (1989), Planning Department, SFWMD.

Ritter, G. J. and H. Allen, Jr. (1982). Taylor Creek Headwaters Project Phase 1 Report;
Water Quality. SFWMD, Tech. Pub 82-8.
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SECTION 8
INDIAN RIVER LAGOON
PROJECT CODE: IRL

Purpose and Scope

The Indian River Lagoon water quality monitoring program is a lagoon wide monitoring
program that involves 5 agencies: South Florida Water Management District (SFWMD),
St.Johns River Water Management District (SJRWMD), Volusia County, Brevard County,
and Indian River County took over the FDEP's responsibilities. The SFWMD encompasses a
40 mile stretch of the lagoon from Jupiter Inlet to the northern boundary of St. Lucie
County. The water quality monitoring program was established to provide a water quality
data base for:

1. Documenting known problem areas within the lagoon system, especially those that are
located near urban areas and point source discharges;

2. Locating and reviewing existing stations monitored by state, regional and local
environmental groups;

3. Locating and establishing monitoring stations in the lagoon and it’s tributaries not
currently being monitored;

4. Determining parameters that will best evaluate the water quality of the lagoon;
3. Establishing water quality assurance requirements for the field and laboratory; and

6. Documenting long term trends within the lagoon, especially in areas where good
biological or water quality conditions currently exist. '

This is a SWIM program that began in October 1988. The collection and analysis of the
samples were contracted out during the first two years of the study. In October 1990 the
collection and analysis of the samples within the SFWMD boundaries was taken over by the
SFWMD.

The data collected can indicate any changes in water quality, and allow for better

management of the Indian River Lagoon for environmental enhancement, and prevention of
any further degradation.
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Sampling Locations and Descriptions

The locations of the 40 sites monitored under this program are shown in Figure 9. Table
23 lists all the station ID’s, latitude and longitude, a brief station description, the period of
record, the frequency of collection for each parameter group, and type of sample collection.
Tables 24 and 25 contain statistics for each monitoring location.
District Publications

Indian River Lagoon SWIM Plan (1987), Planning Department, SFWMD.
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FIGURE 9. Location of Sampling Stotions for the Indian River
Lagoon Water Quality Monitoring program
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SECTION 9

ST. LUCIE ESTUARY
PROJECT CODE: SE

Purpose and Scope

The St. Lucie Bstuary is a major coastal resource of east central Florida. It supports a
variety of commercial and recreational activities, and provides an important habitat for many
aquatic organisms. This estuary is located at the east end of the Okeechobee Waterway which
crosses south central Florida. It aiso acts as a navigational channel and outlet for discharges
of excess fresh water from Lake Okeechobee and the St. Lucie canal basin.

The St. Lucie Estuary surface water monitoring program is part of a Surface Water
Improvement and Management (SWIM) program that began in 1989. The areas of interest
are the St. Lucie inlet and both the north and south forks of the St. Lucie River.

The water quality monitoring program provides a water quality data base for:

1. Documenting problem areas within the St. Lucie Estuary system, and especially those
that may be related to point source discharges;

2. Locating and reviewing any existing stations and data that might exist and comparing the
data;

3. Locating and establishing monitoring stations in the estuary not currently being
monitored;

4. Determining parameters that will best evaluate the water quality of the estuary; and

5. Documenting long term trends within the estuary, especially in areas where good
biological or water quality data currently exists.

The SE project began in October 1989. The collection and analysis of the samples were
contracted to a private firm during the first year of the study. In October 1990 the collection
and analysis of the samples was taken over by the SFWMD.

The data can indicate changes in water quality and allow for better management of the
estuary for environmental enhancement and prevention of any further degradation.
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Sampling Locations and Descriptions
The locations of the 11 sites monitored under this program are shown on Figure 10.
Table 26 lists ail the station ID’s, latitude and longitude, a brief station description, the

period of record, the frequency of collection for each parameter group, and type of sample
collection. Tables 27 and 28 contain statistics for each monitoring location.

District Publications

Gove, C. (1989). Hydrodynamic and Salinity Analysis of a Proposed Navigation Channel in
the St. Lucie Estuary. SFWMD, Special Report 6/89.

Haunert, D. and R. Startzman, (1980). Some Seasonal Fisheries Trends and Effects of a
1000 cfs Fresh Water Discharge on the Fisheries and Macroinvertebrates in the St. Lucie
Estuary, Florida; January 1980. SFWMD, Tech. Pub. 80-03.

Haunert, D. and R. Startzman, (1985). Short Term Effects of a Freshwater Discharge on the
Biota of St. Lucie Estuary, Florida. SFWMD, Tech. Pub. 85-01.

Haunert, D. (1988). Sediment Characteristics and Toxic Substances in St. Lucie Estuary,
Florida. SFWMD, Tech. Pub. 88-10.

Indian River Lagoon SWIM Plan, Planning Department, SFWMD.

Morris, Fred. (1987). Modeling of Hydrodynamics and Salinity in the St. Lucie Estuary.
SFWMD, Tech. Pub. 87-01.
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SECTION 10

UPPER AND LOWER EAST COAST
PROJECT CODE: WOM

Purpose and Scope

The Upper and Lower Bast Coast water quality monitoring program was initiated in

1979 and includes the coastal portions of St. Lucie, Martin, and Paim Beach Counties. The
water quality monitoring program provides a water quality and nutrient loading data base for:

1.

Determining loadings to the Indian River Lagoon, St.Lucie Estuary, Loxahatchee River,
and Lake Worth Lagoon;

Determining long and short term trends;
Identifying seasonal and discharge related water quality trends;

Calculating material loads, basin-wide areal export rates, and flow-weighted
concentrations; and

Implementing LOTAC’s recommendation for a comprehensive monitoring and research
plan as described in the Department of Environmental Protection "Lake Okeechobee
Monitoring and Research Plan."

Sampling Locations and Descriptions

The locations of the 16 sites monitored under this program are shown on Figure 11.

Table 29 lists all the station ID’s, latitude and longitude, a brief station description, the -
period of record, the frequency of collection for each parameter group, whether the sample is
collected upstream or downstream, and type of sample collection. Tables 30 and 31 contain
statistics for each monitoring location.
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District Publications

Dickson, K. (1980). The SFWMD Water Quality Monitoring Network 1980 Annual Report.
SFWMD, December 1980.

Federico, A. (1983). Upper East Coast - Water Quality Studies. SFWMD, Tech. Pub. No.
83-1.

Lake Okeechobee Monitoring and Research Plan, (1986), FDEP

Lutz, J. (1977). Water Quality Characteristics of Several Southeast Florida Canals.
SFWMD, Tech. Pub. No. 77-4.
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FIGURE 11. Location of the Sampling Stations for the Upper and Lower
East Coast Water Quality Monitoring Program
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SECTION 11

WORKS OF THE DISTRICT PERMIT COMPLIANCE
PROJECT CODE: WOD

Purpose and Scope

The Works of the District Permit Compliance water quality monitoring program
encompasses the Lake Okeechobee Drainage Basin. The water quality monitoring program was
established by the Works of the District (WOD) Rule, Chapter 40E-61, F.A.C., for the purpose
of:

1. Documenting permittee compliance with off site discharge total phosphorus concentration
limitations established by the Lake Okeechobee SWIM Plan.

2. Each permitted parcel is evaluated for compliance with Rule 40E-61 Phosphorus
concentration limitations.

Sampling Location and Descriptions

There are currently 303 water quality monitoring stations which are sampled under the
WOD Compliance program, however, this number will change continuously as the number of
active permits change. The stations are located in Okeechobee, Highlands, Martin, and Glades
counties. Tables and maps showing locations, station ID’s, latitude and longitude, a brief station
description, the period of record, the frequency of collection for each parameter group, whether
the sample is collected upstream or downstream, type of sample collection, and statistics will
be provided in a later update of this document.

Sample site locations are determined by the District’s Regulation Department upon permit
issuance.

A private laboratory is contracted to perform all analytical work.
Parameters and Sampling Frequencies

Water samples are collected biweekly at all active monitoring locations. Total phosphorus
is the only parameter analyzed. Monitoring is performed for a minimum of 12 months. If the

site is within compliance of the permit conditions after 12 months, the monitoring is
discontinued. If the site exceeds permit conditions, monitoring is continued indefinitely.
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SECTION 12

LAKE OKEECHOBEE MONITORING PROGRAMS
PROJECT CODE: X = INFLOWS/OUTFLOWS
PROJECT CODE: Y = LIMNETIC AND LITTORAL ZONES

Purpose and Scope

The Lake Okeechobee Inflows and Outflows water quality monitoring program

encompasses the entire perimeter of Lake Okeechobee. The Lake Okeechobee Limnetic and
Littoral Zones water quality monitoring program lies wholly within the confines of the Lake
Okeechobee levee. The water quality monitoring programs were established to provide a
water quality and nutrient loading data base for:

1.

Complying with monitoring requirements of the Lake Okeechobee Operating Permit
#50-0679349 issued by the Fiorida Department of Environmental Regulation (FDEP);

Determining effectiveness of the implementation of basin management plans in reducing
nutrient loadings into the lake as specified in the Surface Water Improvement and
Management Act of 1987;

Implementing the Lake Okeechobee Technical Advisory Committee’s recommendation
for a comprehensive monitoring and research plan as described in FDEP’s "Lake
Okeechobee Monitoring and Research Plan";

Determining long and short term trends necessary to identify potential problem areas in
terms of water quality degradation, nutrient loadings, and tracking eutrophication of the
lake; and ’
Applying eutrophication models in order to verify and refine the nutrient load targets for
the lake and rank its trophic status.

Water quality data from Lake Okeechobee are also used to support Lake Okeechobee

management reports as required by the Surface Water Improvement Management (SWIM)
Act. Evaluation of the data is then used for:

1.
2.

3.

Assessing the impact of operating permit management implementations;
Verifying water quality models;

Examining differences in water quality between the limnetic and littoral zones;
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4. Monitoring possible algal blooms in the limnetic and littoral zones; and
5. Providing water quality data in support of nutrient dynamics studies.

6. Monitor for changes in water quality following basin management strategies

Water quality data are also used to establish nutrient budgets for Lake Okeechobee.
Nutrient loadings are calculated from nutrient concentrations and flow data from the various
inflow/outflow stations. Two automatic wet/dry precipitation collectors are used to collect
samples for nutrient analyses.

Historical data collected between 1973 and 1979 provide baseline water quality data
prior to implementation of water quality management plans. Comparison with recent
sampling data can indicate changes in water quality and allow for better management of the
system for environmental enhancement or prevention of degradation. Values that deviate
significantly from established criteria may signal a situation requiring immediate attention.

Sampling Locations and Descriptions

The location of the 35 sites monitored under project X" and the 56 for project "Y" are
shown in Figures 12 and 13. Tables 32 and 33 list all the station ID’s, latitude and longitude,
a brief station description, the period of record, the frequency of collection for each
parameter group, whether the sample is collected upstream or downstream, and type of
sample collection. Tables 34 through 37 contain statistics for each monitoring location.
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SECTION 13

CALOOSAHATCHEE RIVER
PROJECT CODE: CR

Purpose and Scope
The Caloosahatchee River water quality monitoring program was established in 1979,
and extends from Lake Okeechobee west to the coastal structure that releases fresh water to

the Caloosahatchee Estuary. The water quality monitoring program provides a water quality
and nutrient loading data base for:

1. Determining loadings to the Caloosahatchee River estuary;

2. Assessing potential downstream impacts on the Caloosahatchee River estuary.;

3. Implementing LOTAC’s recommendation for a comprehensive monitoring and research
plan as described in the Department of Environmental Protection "Lake Okeechobee
Monitoring and Research Plan"; and

4. Determining long and short term trends necessary to identify potential problem areas in
terms of water quality degradation and nutrient loadings.

Water quality data from the Caloosahatchee River are also used to determine the effect of
Lake Okeechobee discharges and tributary impacts on the Caloosahatchee River.

Sampling Locations and Descriptions

The locations of the four sites monitored under this program are shown on Figure 14.
Table 38 lists all the station ID’s, latitude and longitude, a brief station description, the '
period of record, the frequency of collection for each parameter group, whether the sample is
collected upstream or downstream, and type of sample collection. Tables 39 and 40 contain
statistics for each monitoring location.
District Publications
Lake Okeechobee Monitoring and Research Plan, 1986, FDEP.
Miller, T. H., A. Federico, J. Milleson. (1982). A Survey of Water Quality

Characteristics and Chlorophyll a Concentrations in the Caloosahatchee River System,
Florida. July 1982. SFWMD, Tech. Pub. No. 82-4,

Scarlatos, P. (1988). Caloosahatchee River Estuary Dynamics. SFWMD, Tech. Pub. No.88-
7.
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SECTION 14

EVERGLADES AGRICULTURAL AREA
PROJECT CODE: EAA

Purpose and Scope

The Everglades Agricultural Area (EAA) water quality monitoring program encompasses
six major District canals. The water quality monitoring program was established to provide a
Total Phosphorus concentration data base for:

1. Determining quality of water entering the SFWMD canals.
2. Pre-screening of water quality to develop the BMP Rule 40E-63.

The collection of water guality data from the six major camals in the EAA began in
August of 1990, and ended in February of 1992. This program was superseded by the EAA
Regulatory Program (District Rule Chapter 40E - 63) under which the permitted parties are
required to collect nutrient data.

Sampling Locations and Descriptions

The locations of the 144 sites monitored under this program are shown in Figures 15-20.
Table 41 lists all the station ID’s, latitude and longitude, a brief station description, the
period of record, the frequency of collection for each parameter group, whether the sample is
collected upstream or downstream, and type of sample collection. Table 42 contains statistics
for each monitoring location.

Parameters and Sampling Frequencies

The water samples collected at these 144 stations are obtained on a storm event basis, and
when pump stations S5A, S6, S7, and S8 are pumping.

135



District Publications

Cooper, R. (1989). An Atlas of the Everglades Agricultural Area Surface Water
Management Basins. SFWMD, Tech. Memo. September 1989.

Dickson, K., A. Federico, A. Lutz. (1978). Water Quality in the Everglades Agricultural
Area and its Impact on Lake Okeechobee. SFWMD, Tech. Pub. No.78-3.

Everglades SWIM Plan (1992), Planning Department, SFWMD.
Lutz, J. (1977). Water Quality and Nutrient Loadings of the Major Inflows from the

Everglades Agricultural Area to the Conservation Areas, Southeast Florida. SFWMD,
Tech. Pub. No.77-6.

Mierau, R. (1974). Supplemental Water Use in the Everglades Agricultural Area. SFWMD,
Tech. Pub. No.74-4.
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TABLE 42. Statistics for Select Parameters for the Everglades Agricultural
Area (EAA) Monitoring Program for Period of Record

SFWMD
Sta, ID Total Phosphorus

MIN MEAN MAX
HCO00.7TS 0.07M 0.280 0.901
HCO2.7TS 0.034 0.132 0.623
HCO2 8TN <0.004 0.060 0.255
HC03.9TS 0.161 0.194 0.227
HC04.5TN 0.023 0.109 0.708
HC05.1TN 0.045 0.075 0.095
HCO05.2TS 0.035 0.103 0.422
HCO8.1TN 0.021 0.051 0.170
HCO08.8TS 0.115 0.387 0.745
HC09.4TN 0.043 0.146 0.280
HCO09.5Ts 0.050 0.106 0.205
HC10.0TN 0.165 0.313 0.596
HC10.6TN 0.258 0.612 1.127
HC10.7TS 0.091 0.184 0.625
HCI11.8TN 0.046 0.165 0.428
HC11.8TS 0.124 0.339 0.741
HCI12.5TN 0.040 0.097 0.196
HCI13.0TN 0.173 0.173 0.173
HC13.3TS 0.098 0.320 0.879
HC13.6TN 0.076 0.170 0271
HC13.8TS 0.061 0.169 0.214
HC14.0TS 0.070 0.089 0.120
HC14.7TN 0.041 0.080 0.138
HC14.9TN 0.089 0.223 0.478
HC15.2TN 0.033 0.102 0.197
HC15.5TS 0.091 0.192 0.328
HC16.8TN 0.206 0.206 0.206
HC16.9TS 0.223 0.223 0.223
HC17.4TN 0.193 0.269 0.454
HC17.9TS 0.100 0.150 0.215
HCI9.1TN 0.104 0.154 0.223
HC19.6TS 0.311 0.405 0.479
HC19.7TN 0.392 0.533 0.953
HC22.5TN 0.128 0.258 0.329
L8-C10A 0.041 0.121 0.226
L823.3TN 0.046 0.179 0.337
L823.8TN 0.101 (0.160 0.245
L823.9TN 0.052 0.117 0.187
L824.2TN 0.134 0.220 0.285
L824.6TS 0.112 0.221 0.291
18876 0.024 0.041 0.059
MC0O. 1TW 0.132 0.132 0.i32
MC08.6TE 0.014 0.030 0.067
MCO8.6TW 0.029 0.081 0.181
MC09.1TE 0.015 0.079 0.195
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TABLE 42 (Continued). Statistics for Select Parameters for the Everglades
Agricultural Area (EAA) Monitoring Program for
Period of Record

SFWMD
Sta, ID Total Phosphomus

MIN MEAN MAX
MC09.7TTW 0.189 0.189 0.189
MCI10.7TE 0.026 0.081 0.193
MC10.7TW 0.020 0.217 0.430
MCIZ.2TW 0.031 0.198 0.606
MC13.7TE 0.022 0.092 0.196
MCI16.8TE 0.173 0.273 0.583
MC16.8TW 0.078 0.138 0264
MC18.8TE 0.054 0.101 0221
MCI18 8TW 0.166 0.166 0.166
MC19.9TE 0.082 0.169 0.262
MC19.9TW 0.147 0.368 0.606
MC21.5TW 0.099 0.270 0.559
MC23.0TE 0.028 0.064 0.134
MC23.0TW 0.079 0.113 0.148
MC23.3TW 0.093 0.148 0.217
MC24.1TE 0.065 0.127 0.183
MC24.1TW 0.065 0.106 0.192
MC26.1TW 0.079 0.079 0.079
NRUO1.ETE 0.019 0.105 0.377
NRO2.7TW 0.023 0.133 0.514
NRO3.0TE 0.011 0.063 0.191
NRO3.OTW 0.022 0.165 0.713
NRO4.1TE 0.055 0.140 0.207
NRO4.2TW 0.035 0.148 0.384
NROS5.4TE 0.036 0.310 1.014
NROG.6TE 0.087 0.620 2.390
NRO6.6TW 0.021 0.116 0.384
NRO7.8TE 0.048 0.633 2.006
NRO09.0TE 0.045 0.150 0.612
NRI10.3TE 0.051 0.208 0.566
NRI10.3TW 0.055 0.196 0.394
NR11.4TE 0.080 0.495 1.416
NR12.5TE 0.051 0.145 0.295
NRI12.5TW 0.161 0.644 1.706
NR13.0TW 0.034 0.154 0.626
NRI13.6TW 0.04% 0.051 0.055
NR142TE 0.058 0.330 0.689
NR14.7TE 0.059 0.162 0.359
NRI1S5.4TW 0.064 0.180 0.476
NR16.9TE 0.065 0.309 0.939
NRI18.2TW 0.095 0.221 0.574
NRI18.7TE 0.089 0.198 0.316
NRI19.2TE 0.069 0.372 1.013
NR19.7TE 0.366 0.612 1.195
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TABLE 42 (Continued). Statistics for Select Parameters for the Everglades
Agricultural Area (EAA) Monitoring Program for
Period of Record

SFWMD
Sta. ID Total Phosphorus

MIN MEAN MaAX
NR20.2TW 0.107 0.229 0.402
NR20.7TE 0.085 0.144 0202
NR22.2TW 0.077 0.184 0.334
NR22.7TE 0.101 0.154 0.298
NR23.2TE 0.035 0.067 0.152
NR23.7TE 0.038 0.158 0.348
NR24 2TW 0.044 0.083 0.202
NR24.6TW 0.053 0.142 0.349
NR25.2TW 0.063 0.223 0.971
NR26.4TE 0.495 1.035 2.270
NR26.7TTW 0.043 0.434 1.023
NR27.6TW 0.068 0.101 0.150
NR28.2TW 0.036 0.079 0.126
OC00.6TS 0.035 0.185 0.999
OC01.1TS 0.113 0.366 0.764
OC01.3TS 0.033 0.082 0.178
0C02.0TN 0.047 0.117 0.267
QCO2.6TS 0.073 0.246 0.395
0OC04.1TS 0.088 0.260 0.613
OC04.5TN 0.163 0.54¢ 0.921
OC06.0TN 0.080 0.234 0.423
OC06.6TN 0.086 0.211 0.282
OCO7.6TS 0.161 0.535 1.477
OC09.2TN 0.059 0.192 0.371
OC10.3TN 0.034 0.111 0.179
ocC10.3TS 0.044 0.133 0.278
OCI11.1TN 0.31t1 0.311 0.311
OCI11.8TS 0.089 0.223 0.876
SDIV2 0.040 0.040 0.040
WP00.7TN 0.043 0.288 1.047
WPOO.STN 0.047 0.113 0.186
WPD3.6TN 0.050 0.122 0.285
WPO4.5TS 0.088 0.232 0.625
WP04 8TN 0.060 0.113 0.203
WPO6. TTN 0.086 0.519 1.813
WPO7 4TS 0.080 0.225 0.512
WP07.5TN 0.093 0.218 0.401
WP08.7TS 0.040 0.130 0.280
WPO9.1TN 0.080 0.143 0.162
WP09.9TS 0.056 0.140 0.266
WP10.1TN 0202 0.410 0.661
WP10.6TS 0.065 0.259 0.288
WPI10.8TN 0.053 0.159 0.377
WPI12.0TN 0.198 0.352 0.804
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TABLE 42 (Continued). Statistics for Select Parameters for the Everglades
Agricultural Area (EAA) Monitoring Program for
Period of Record

SFWMD
Sta. ID Total Phosphorus

MIN MEAN MAX
WP12.1TS 0.133 0.224 0.362
WP13.7TN 0.161 0.280 0.466
WP14.1TN 0.096 0.335 0.799
WP15.3TS 0.158 0.242 0.324
WP15.4TN 0.179 0292 0.590
WP16.0TN 0.098 0281 0.461
WP16.8TS D.185 0.483 0.791
WF17.9TN 0.132 0.256 0.799
WPIB 4TS 0.442 1.318 4.095
WP19.3TN 0.193 0.291 0.388
WFPI19 .5Ts 0.440 0.440 0.440
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SECTION 15

HOLEY LAND
PROJECT CODES: HOLE and HOLY

Purpose and Scope

In 1983 a Memorandum of Agreement between the Florida Department of Environmental
Regulation (FDEP), the Board of Trustees of the Internal Improvement Trust Fund (BTIOTF),
the South Florida Water Management District, and the Florida Game and Fresh Water Fish
Commission (G&FWFC) was established to design and construct a restoration plan for the
Holey Land and Rotenberger Tracts as well as a portion of the Seminole Indian Reservation.

In 1990 a Memorandum of Agreement between the SFWMD and G&FWFC was
cstablished to begin the monitoring of the Holey Land. The water quality monitoring
program involves collecting data, and documenting conditions to better understand the
hydrology and environmental resources in achieving the goals of the Holey Land Restoration
Project.

Project HOLY is was established specifically to meet the requirements of FDEP Permit
#06 500809209,

Project HOLE was a special SFWMD monitoring project that began in 1989 and ended in
1992,

Sampling Locations and Descriptions

The Holey Land monitoring program includes two monitoring projects: "HOLE"
monitors 38 surface water quality locations, and "HOLY" monitors seven surface water
inflow and outflow structures and four interior sediment sites. The location of these stations '
are shown in Figure 21. Tables 43 and 44 lists all the station ID’s, latitude and longitude, a
brief station description, the period of record, the frequency of collection for each parameter
group, and type of sample collection. Tables 45 and 46 contain statistics for each monitoring
location.

Parameter and Sampling Frequencies

Prior to July 1992 project HOLY was sampled weekly for total phosphorus only. The
FDEP permit requires the District to monitor surface water on a quarterly basis, and
sediment semi-annually.
District Publications

None

161



wouBoud Buluoriuol A3nony
4330M puov] A31OH Ay} 404 SUOI3 033 Bundwog jo uolrvd0T ‘{2 3I¥NOI4

ONIdWYS INAWII3S©

JACAOI3IN 39VLSe
NOILVLS dWnd®

LY3ATNI*

002-9

ON3D 3T .
@s002-9

162



13

Y/

sa

sn

sn

N

sn

sNn

sn

sa/sn

LNt o]

H1d

. ATo)

ar

SJUEIN[og
fuoug
omrefig

4Ld

o

STeRIN

a1

uid

a10

W/ALD

sHo]
Joley

qL0

4L

qLd

WHALLD

SHUBLINN

q1d

41

qo

BIoWERIR]

[LELETAI R

"TTOH 1wafoad sapun popdures slam stomo [y " L TOH 2pos 1eload sepun pepdines a1s suonss 59l = 4

66T - 6861

d - 6861

d - 6861

d - 6861

d - 6861

qd - 6861

d - 6861

“VE BaIy UONBAIBSUCD

IEM, OWIT puw] AS]0H eyt woly 1aem a318yosip
SUIAIND I, " 10ZO pur g§ vonms dumd usomisq Lem
JIEY 9343 G- S} U0 PAI¥I0] SHIAIND JO 188 B 81 SIYT

"VE ¥9IV UONBAIOFUO])

JeeM O} pue] ASOoH Sy WOl Jsjem sBisyosip
SHIAND 293U “pue] A3|OH 1 JO IAI0d ‘'S S
293U 3949] G- O} UO PRINOC] FUIAIND JO J38 b 81 ST

“VE Baly HONBAIISUOD

Ja1em o) pue] AI[0H 9 Wol) Jo1em ofreyosip
SHAAIND 38T, * 107H pue gs vones dund ueamiaq Kem
HEY 8243] ¢~ SY) UG PAje30] SHIAIND JO 198 B §1 SIY]

"V E9ly UORRATSSUO)) INEM O pue] {ejoH oy

Woly 19em 28IEYdsIp S1ILATND 959y ] S vones dwnd

IBaU 99A9] §- ) UO pPAIOC] BMAAIND JO 198 B SI ST,

"puey £9[CH et o

Jowq ‘pue} Asjol A jo 2p18 1585 s1p Suope sun yoIgM
yaIp #2udosg oy woy ajem sdiund 4 -puey Lsjoy
o 30 D “H'§ SY) 1% pereoo] uonws dwnd v sy supp

"pue] As[ol o1 ol Yoeq ‘puey Ae[oH

a1 Jo 2pIs ou +11 Suore sunt Y yoyp oFedses

a1 wo1y 1ea sdund 1] ‘gzo o1 9so[> puwy LSl o
Jo 131100 "M N 91 18 payeso] uonels dumnd B st ST

“TTOH 1sioad Jof opls wesnsumop

a1 uo pue ‘ XJOH 9efoad 1o] epis weensdn ap

uo pajdutks s1 uones siyL pue AS70K 1P o (£7-T)
{BUR) MUBTRY oY) Woyy Jeem sdumnd jf *puw £3j0H op
J0 I9UI0D "M N A1 % pajecoy uoners dund e stosiyy

uoneao]

00ErOs

606508

00Er08

+o5P08

003£08

859108

00Lr08

Buo

ES6I9T

85619T

956192

¥Se19T

000292

00575C

00529T

LLg1

00To

* 907D

* S0TD

* $OTD

* 102D

* JS00CO

* 007D

ar =s
ANMdS

suresdolq SuLIONUO pue] ASIOH 1) J0J UONII0D) JO Aousnbal pue suonesoy uone)s Sundues jo Areurung “¢f FIIVL

163



"JTOH 0aloxd 1apun pajdives atem s19W0 Y L TOH #0090 1oeford Jepun peidwes 5Is SUONMS 983YL = 4

" ] . ) W W - 2661 - 6361
o i ) ] W H - 2661 - 6361
o . ] ) W n - 7661 - 6861
o ] ) i N n - 2661 - 6861
: i ] ) W W - 2661 - 6361
° ) ] i W W - Z661 - 6861
o . ] i N n - 7661 - 6861
o ) ) i n N - 661 - 6861
" ) ] i N N - 661 - 6361
> ] ) ] N W - 2661 - 6361
o ) ) ] n n . 7661 - 6861
o i i . N N - 7661 - 6861
o ] i i n N - 661 - 6861
° ) i i N N - 661 - 6861
0 ] ] ] H N - 2661 - 6861
o . ] ] K W - 2661 - 6861
° ) ] i n W - 661 - 6861
° ] ) i W W - 2661 - 6861
o ] ) i W W - 661 - 6361
o ) ) ) W W - 661 - 6861
> ] ] ] n n - 7661 - 6861
> ] ] ) n W - 7661 - 6861
° ) i ) W N - 7661 - 6861
o ) i ) W W - 661 - 6861
: ] : ] N W - 661 - 6861
0 ] ) ] W W - 7661 - 6861
0 _ ) i W W - 7661 - 6861
> . ] - W N - Z661 - 6861
0 ] ) ) n N - T661 - 6861
> ] i ) n N - 2661 - 6861
° ’ i i N Hn - 7661 - 6861
3] sn ALD did LD aLd Lo d - 6861
R R
swedip

1995UBI) 1SOW WIAYINOS JO THOU S[IUN | J998URI]
1298UB)) 1SOW WISPNOS JO YUOU S[IL [ }008UBL],
1595081 150W UJSPNOS JO YUIOU S | 1008URI]
1795UBJ1 180U UIBIENOS JO YIIOU S[IUT | }0@SUBI]
153SURY} )9OW WSIPN0S JO [IOY SO 7 JOSUBL],
1928UBE) 15O WISYNOE JO THOU S3[IUL 7 }99sUBIL
109BUE]) 1S0W WAYINOS JO YHOT SI[IW T J09EUBI],
1595UBI] 1504/1983 S[PPIA

1995UB]] 189m/1588 I[PPIN

1098UBI] JEAM[I5BS I[PPIN

1035URI} WISLHOR JO INOS SI|I 7 I09SURS]
1995UEI] WISIOT JO YINOS Sajltl 7 joasuel],
JIBTUET} WISYHOW JO INOS ST 7 J0INURL],
1385UB1) WISHOW JO INOY S T JOOSURIF,
J09BUEL] IUSIHOU JO YIN0Y SSTUL 7 108SUBI],
JOBEURI} IWISAHOU JO IIN0S $8]W 7 108sUBI]
129561} UWIBYHOU JO (INOS SS[IW T 139susl ],
1998U8J) LIIYUOT JO YINOS S[IUF | 1OVsUBLL
J098URY} WIBYMOU JO YINOS SjIUT | I0SURIL
1098URI) WISYNOU JO INOS S[IU | 1299SURLL
1995UED) WISYLOU JO YINOS S[IUE | Joosumei]
1098SURI) WISIPIOU JO HNOS ST | J09SUBRI],
295U} WIBYLION JO [INOS S[IUL | 1995UES ],
1ASUBL) (LIYMOT JO [INOS SIUT [ 1095UBEL
JOISURY) 159M/1562 150U WO N

1995TRI] 153M/1583 JEOUT WISYPION

1DORSURI] J934/1590 JSOW WISYRION

1988UB1) 1$3M/1583 180U UISIRION

1095HEI) (S0 /1S83 JSOUT UTaylIopN]

JI9SURL) JSM/ISHD 150U LISYLON

1095URY} 190MITED 120 TISYHON

*[BUBD) TUIVTIY DY) UMOP UOTSIIP A[ISN0S @
dwind sx Joen “uopems dwind pejesedo oSy B 1 SIYL

uonesa|

surerdolq

SuLIONUOA pueT £3[0H 91 J0J UonIS[0)) Jo Aousnbaly pue suoneso| uonels wydureg jo Arewnung

090108
05TH08
0s++08
059¥08
095108
05£+08
091r08
05ZH08
0SPPOR
059008
05.L108
055908
095+08
0508
0s£p08
0sTr0R
091+08
001+08
DsTr08
05er08
0SHros
095408
059¢08
0sLr08
0SLP08
05908
095+ 08
0skH08
0S€r08
0sTFOR
09108

879108

duoT

0EETIT
0£1Z9T
OETZIT
0£1T9T
01Z79t
01T9T
0IczoT
SOETHT
SOETHL
£0£79C
06£T9T
06E£T9T
06ETIT
06£792
06£39C
06E792
06ETIZ
08+79T
089792
08+79¢
08¥797
08+79T
08¥29C
08pZ9T
0L879T
0LSTIT
BLSTIT
0L5T9T
0L579T
0L£T9Z
0L8T9T

£5619C

]

1ESH
0tSH
6ZSH
8Z5H
LISH
9ISH
STSH
PTSH
£ZSH
TISH
1SH
0ZSH
6T5H
BISH
LISH
91SH
¢ISH
¥1SH
£I1SH
ZISH
ITSH
01SH

65H

8SH

LSH

9SH

SSH

¥SH

ESH

ISH

iSH

* BS

ai ‘wg
ANmAS

"(penupuo)} ¢y FIIVL

164



DOoDOOD

v/

- - - W W - 2661 - 6861

] ] . W W - 2661 - 6861

i - - W W - 7661 - 6861

- - - W W - 7661 - 6861

- - : W W - 2661 - 6861
eIy |o, S0 SI0JPWIBIE

swsn Toond w0 swemny PERE dod

ome310)

duuoNuoy pue A9j0H ay) 10§ UONI[[0Y Jo AKouanbaig pure suoneso] uonels Surdwes jo Areurmng

1O9SURN 1S9M/I98 150U LIAINOS
J09SIIR) JSHM/I5ES 150 WIatpnos
109SURI) 153M,/1569 150U IISINOS
199511} 1S3IM/JSED JSOUI UIIPNOS
1393UBY) JSOUT UISYINOR JO YLICU S| | 1235181 ],

uopBoo

swerdoig

095108
05£+08
091#08
096208
0L8£08

Huog

0P0T9T
0r0T9T
6r0ToT
woIseT
0£179¢

1L

9tSH
SESH
FESH
EESH
ZESH

ar =g
dHMIS

‘(penunuo)) ¢ ATAV.L

165



vd
vi
ve
vd

oo o0

YD S[EeN

vd
va
vd
vd

sjuspngjoq
Apoug swsdig

d - 6861
d - 6861
d - 6861
d - 6861

qo0d

P 91qU1 U1 [ESH $® UORSO] SUres
b 91q¥ UI 6TSH S8 UOHEIO] SWsE
Vb 2199 W C[SH ¥ UORR20] Sureg
.T.v. U—n—ﬂu .—..: QWH-— 3] ﬂbmuﬂucm DEﬂm

UonexorT

090+08
octyOR
05TP08
069108

Juop

QEIZ9L
0E129T
08F79T
08T

w7l

surerdold SULICHUOJN pueT]
AS[OH 9y} 10j uonde[[oy) jo Acuanbalg pue suonesoy uonels Surdwes juswnpas jo Aewwng vy AIAVL

$ASATOH
£dSATOH
TdSATOH
IGSATOH

dal &g
JNMAS

166



1£0°0
6000
3LT°0
LT00
£50°0
600°0
950°0
660°0
680°E
LIvo
7600
000
1100
vy
¥6T0
60771
o0
REQQ
901°C
8i¥'T
orL'c
785°E
££0°0
£E0
6EE°0
LOL0
s10'1
LES'O
P80°C
SBI'E

XV

L00'0
£s0'0
S0
9000
600°0
S00°0
010'0
610°0
IT0
6700
£10°0
L00°0
9000
e 0
6£0°0
0z'o
0100
1100
vozT'0
810
LLY'O
£5C0
E10°0
660°0
LS00
k1’0
1Z0
0tl'0
£09'0
6860

NVIN

000>
¥00°0>
P00 0>
00 0>
+00°0>
000>
Y00 0>
00 0>
000>
¥0O 0>
Y00 0>
000>
000>
000>
Y000 >
¥00'0>
000>
P00
¥00'0 >
000>
Y000 >
¥00'0>
$00°0>
9z0'0
LOO0
ST0'0
£00°0
L10°0
8000
1600

NIW

AXON) =N + eiliIN

B8E0]
Loy
£0'€E
e
e
LI'E
L
Sty
LTS
Ly
[8.89
05 L
0y
oL'8
EL¥
399
<Ire
£Te

(L1
ws
s
19'9
19T
e
96°1
65T
99T
6C'T
FEY
I6°¢

XV

TaECIIN %01

6F't
08'C
60T
£l'T
£TT
9
68°C
9T
£6°7
06'C
$1'¢E
6I't
£8°T
oTe
e
§8°¢
L6°'T
LTE
[ 4
68'C
89°C
08°C
¥0'T
61
951
99°1
L6'T
161
LTT
e

NYIW

88T
£€9°1
81'tL
091
£8°1
8971
€91
6Ll
8l
0671
L UF
£0°C
69°'1
L6°1
061
8%
sT'T
881
56°1
61
i
L8'T
€91
s8Il
T
11
6F'1
8E'T
Ie1
6L1

NIW

Yoo
oo
S00°0
600°0
900°0
L1O°0
000
900°0
1£0°0
YO0
810°0
010°0
0100
010°0
110°0
9100
070’0
600'0
8000
Y00
810
600
6000
SLOO
900'0
100
6000
800°0
1900
Lo

XVIN

L0060
£00°0
000
000
¥00'0
9000
000
$00°0
800°0
9000
9000
000
€000
500°0
200°0
£00°0
900°0
000
$00'0
00'0
9100
o100
900°0
110’0
$00°0
9000
00’0
$00°0
9200
1200

NVIW

¥00 0>
POO' 0>
000>
F00' 0>
POO'0 >
Y00 0>
$00°0>
P00 0>
¥00 0>
00’0 >
POO'0>
£00°0>
¥00 0>
$00°0>
y0o0'0>
000>
000>
oo 0>
Y00 0>
PO 0>
$00°0>
000>
000>
000>
P00 0=
P00 0>
+00' 0>
$00'0>
OO0 0>
+00° 0>

NIN

SO0 OG5

WVHELS NAOJ AELOFTI0D NOLLVIS = »

MTo
e
0000
00T'0
1L0°0
SIr'o
6LT O
£r0'0
I0T°0
P00
0€1’0
0e1°0
0500
(VAN
si1o
201°0
0910
9500
PREOQ
18070
SET0
9%61°0
0E0'0
gl o
¥OT'0
¥LO'0
120°Q
Y1070
wlro
860°0

XV

STIOYdS0T [610.L

6000 S10°0
800 £I0°0
SE00 8100
BE0D 0100
0500  ¥I00
Lhr0 1200
9000  L10O
Lo ZI00
P00 0700
LYO0 9100
IS6'0 8IG0
00 €200
0500 1200
£P0°0  ZIC'O
6600 S10°0
9r00 9100
SO0 P10
SEO'0 PIO0
£L0°0  L10D
3£0°0  PlOO
ERO'G 2100
65000 SI10°0
STO'0  0T0°0
Y00 S000
1E60  ST10°0
SE00  STo0
0100 L0070
ZIOD 6000
SSO'0 LOOD
SPO'0  LTOO
NVaN NIA
pI022y

ZISH
1Z8H
0ZSH
6ISH
8ISH
LISH
91SH
SISH
¥TSH
£ISH
ZISH
11SH
OISH
6SH
8SH
LSH
98H
$SH
$SH
£SH
<SH
ISH
0o0Zo
907D
[N1743]
FOTO
1970
asooTo
0075
*00TO

al "»s

aqum4s

JO powad Ioy weidold SULIONUOIN pueT AS[OF SU) J0f SIORWEIE] 109[0S JOJ SOUSHEIS “Cp HTAVL

167



¥T0°0
oo
6100
6£7°0
LOE’0
(2284
[A5 ar
YOO
¥9T°0
€00

ois'o
6£0'0
XV

(+)

6000 ¥0O'0>
1100 +00'0>
8000 PO00O>
8E0°0  #0O'0>
6°0°0  Y0O0'0>
w0 P00 0>
L0 $00°0>
0100 +00 0>
€600 $00°0>
8000 FOO0O>
8€0°0 000>
600°0  H00°0>

NvAW  NIA

IEIIN + AN

BE'F
gs's
65°S
59
3€°6
Yool
80°S
Los
PR'E
10t
LT
st'e
99y
95°E

XVIN

TRFCHIN 9oL

LT
80°E
sL'T
65°E
or'€
ER'E
062
[AR
oz
9T
ore
Wi
el
'z
NYIN

9'1
L'l
851
EE'l
9€'1
pe'l
PE'T
£988
L9t
651
%1
0s1
L1
£T'T
NN

600°0
LET0
9.0
o
8E0°0
6170
12070
(AN
¥10°0
0100
S00°0
Y200
010°0
100
XVIN

000 POO'0>
0500 000>
££00 YOO 0>
9000 YOO 0>
£100 000>
6100 +00'0>
L0000 Y000
S000  POOO>
9000 POGO>
<00'0 000>
¥000  +000>
LOO0  +000>
000 000>
9000 000>
NVaW NN

90570
6670
SLED
£F1°0
91T 0
L1T0
$60°0
$ET0
LEO'O
280°0
600
621°0
8L0°0
o0
XV

FRIOGAsO] 60 L

PIooay Jo pouad
303 urergorg Suriojuop pue  AS[OH oY) JOJ SIdAUIRIR] 103§ 10) SONSNeIS “(panumuoc)) ¢y HIdV.L

6900 LIOO
SSO'0  LDO'O
8900 S10°0
SLO0  £T0'0
000 100
$90°0 €200
6€0°0 1200
1800 91070
€200 €100
FEC'D €100
8200 €100
SE00  TIO0
PEOD  PIO0
LZ00 L10G
NVAA NI

9¢SH
S¢SH
tESH
£ESH
CESH
1£SH
QESH
6CSH
8Z8H
LUSH
9IsH
€ISH
¥ISH
£TSH

{1 "ws
ANMIS

168



600°0
8LT°0
L10'0
£60°0
60070
950'0
6600
630°€
Iro
600
0200
1100
i
Y60
6071
P00
8£0'0
W1’z
3I¥'C
LT
I85°E
£E0'0
$ED
6EE°0
L0L°0
sToT
LES°0
¥8O'C
SBI'E

§50°0
500
200°0
600°0
<000
010’0
61070
9170
6720°0
EL0°0
LO00
900°0
Eo
6£0°0
0TT'o
0100
Lig0
Y0T'0
81°0
LLT'O
£52°0
AR
66070
LS00
8¥1°0
R A
0£1°0
€09°0
686°0

NV3INW

ON) =WliN + SUN

Loy
£E0°E
e
g
LI'E
PLL
St¥
Les
153 4
s
05°L
80y
0L'8
EL'F
89°9
Tre
si's
0Pl
we
s
19°9
9T
e
96°1
65T
99T
67T
1494
l6's

XVIN

TeHonIN 19101

08'¢C
6T'C
€1'e
§TT
set
68°C
L
E6'T
06T
8Tt
61'¢
£8°C
Te
(A0
£8E
L6t
LTt
(538 4
68T
29°C
08T
ro'T
W'l
951
99°1
16’1
1671
LTt
(£

NviIW

£
8171
091
€571
8971
91
6L°1
k8l
06l
0T
ST
69°1
Le'1
06’1
38°1
sT'L
88'T
£6'1
¥l
1
L81
£9'1
8t°1
1A
1T1
6F'1
8E'1
el
6L°1

1100
9000
600°0
900°0
LIOO
olo'o
9000
100
¥oo¢
370°0
010°0
000
0100
T 0
910°0
0200
6000
8000
vZo0
Z81°0
P60°0
6060
SLO°'0
9000
(AL ]
600'0
800°0
190°0
L0

XV

S00°0
P00°0
$00'0
Y000
90070
£00'0
P00°0
80070
9000
9000
S00°0
£00°0
£00'0
2000
So0°0
900°0
$00°0
S00' 0
5000
9100
0100
900°0
100
Y000
9000
000
§00'0
9200
1200

NVIW

POQ0>
000>
000>
FOO'0>
¥00°0>
POG0>
000>
¥00°0>
000>
YO0 0>
000>
¥00°0>
000>
P00 0>
000>
000>
$00°0>
YO0
PO0' 0>
P00°0>
+00°0>
¥00°0>
$00'0 >
+00'0 >
000>
$00'0>
¥00°0>
¥O0°0>
P00 0>

NIW

FTooydsony ogrp

aro
090°0
00T'0
1L0°0
oIr'o
6LT'0
£P0°0
101°0
¥60°'0
0EL"D
0910
050°0
oLl'0
SII°0
9010
(LU
9¢0'0
FREO
180°0
§EC0
961'0
0£0°0
8o
¥O1°0
PLOO
120°0
ri0°0
0T°0
360°0

XV

Weans UMe(] PIss[o)) UONESE = 4

8e0°0
CEDQ
8ED°O
0to'0
L¥0'0
9%0°0
LI00
1+6°0
LP0O0
1500
w00
0£0°0
€00
6£0°0
9F0'0
5+0'0
SE0°0
ELOTD
8€0°0
£r0'0
6£0°0
cT00
P00
T£0°0
s80°0
G100
oo
£50°0
00

NVIW

£100
810°0
0100
¥10°0
120°0
L10°0
<100
070'0
9100
810°0
£20'0
120°0
2100
SI0°0
9100
F10°0
¥10°0
L1600
r10°0
(A0RY
cloo
oz0'0
$00°0
510°0
s10°0
L00°0
600°0
LO0'0
L10'0

NIW

STUOT[dTOU [B10.L

urel3oig
Gupojuoly pue AS[OH oY) IO} SISloureIeq 18]S 10§ SOLSHEIS 661 - 6861 9v HIdVL

IZSH
0ZSH
61SH
8ISH
LISH
91SH
SISH
+ISH
tISH
TISH
11SH
0ISH
6SH
8SH
LSH
9SH
SSH
¥SH
ESH
ZSH
ISH
0020
90D
0D
POTO
1022
aseao
007D
*0To

al &S

aqnumds

169



Yo
o
610°'0
6£T°0
ey
(4 4
0’0
LAl
€00
S0
360°0
0150
6800
1£0°0

60070
11070
800°0
3€0°0
¥ 0
LI
o100
£E0°0
800°0
L00°0
6100
BEOD
6000
L00°0

PO00>
P00 0>
000>
FO0'0>
¥o0'0>
Po00>
PO0 0>
000>
¥00'0>
Y00 0>
000>
¥O0 0>
000>
YOO 0>

TXON] 9ETIN + SN

BEP
5%
65°¢
[
¥0 01
80°S
s
PEE
0¥
L8'T
S1'E
9y
95°€
8€°01

TSFoIIN W01

LT
80t
§L'T
05’ E
£8°¢
06T
AN
WL
o'z
or'e
T
'
I¥'C
o't

(L
ir'i
BT
£€'1
129
vE'l
(498!
L9t
651
(43!
05'1
Lyl
€1
88'1

600°'C
LSTO
9LT0
(AL
6ET°0
120°0
<Ieo
¥IGO
oo
so0e
¥Z0'0
010’0
510°0
¥20'0

S00'0
0£0°0
££0°0
900°0
610°0
L00°0
S00°0
5000
S00°0
OO 0
L00°0
S00°0
900°0
L00°0

$00°0>
$00°0>
+00°0>
00'0>
$00'0>
$00°0 >
Y00'0>
¥00°0>>
+00°0>
Y00 0>
000>
00 0>
$00'0>
y00'0>

SIOTR0YS 0GR

ureidorg SULIONUON

9050
6670
9.0
st1 0
L1T0
P60'0
¥ETo
LEO'O
800
500
6710
8L0°0
¥+0°0
A

6900
£c00
89070
5L0°0
¥90'0
6£0°0
1€0'0
£20'0
PE0'0
8200
$t0'0
00
LTO'0
6F0'0

L1G°0
L0070
S10°0
£200
£00°0
1200
alo'o
£10°0
£10°0
£10°0
Tloo
100
L10°0
slo'o

STiogdsoyy [w1I0],

9ESH
CEsH
vESH
£E5H
1e8H
0tSH
6CSH
8TSH
LTSH
9ISH
STSH
PISH
tISH
<CSH
a1 'ws
JAMAS

pue AS[OH Y} J0f SIAowered J93[9 10} sONSHEIS 1661 - 6861 "(PoNUNUOD) 9p HTAVL

170



SECTION 16

WATER CONSERVATION AREA INFLOWS AND OUTFLOWS
PROJECT CODE: CAMB

Purpose and Scope

The Water Conservation Area (WCA) Inflows and Outflows water quality monitoring
program encompasses an area of over 1,300 square miles of Everglades marsh that receive
waters from a variety of land uses, such as; agricultural, native and improved pastures, and
urban and rural communities. The water quality monitoring program provides a water quality
and nutrient loading data base for:

1. Complying with monitoring requirements of the Everglades National Park (TENP)
Memorandum of Agreement (MOA) between the National Park Service, the South
Florida Water Management District (SFWMD or District), and the United States Army
Comps of Engineers;

2. Complying with the MOA between the Miccosukee and Seminole Indian Tribes of
Florida and the District;

3. Implementing the Lake Okeechobee Technical Advisory Committee’s (LOTAC)’s
recommendation for a comprehensive monitoring and research plan as described in the
Department of Environmental Protection "Lake Okeechobee Monitoring and Research
Plan";

4. Determining long and short term trends necessary to identify the downstream impacts of
LOTAC’s Surface Water Improvement and Management (SWIM) implementation plan
for the Everglades Agricultural Area (EAA); and '

5. Determining effectiveness of the implementation of basin management plans in reducing
nutrient loadings to the WCA,

Water quality data are also used to establish nutrient budgets for the WCA. Monitoring
of nutrients and other water quality parameters is important in the quantification of the effect
of inflows on the ecology of the marsh. With the implementation of the SWIM Act, the data
collected will be instrumental in evaluating downstream impacts of the Interim Action Plan
and other possible management alternatives for the EAA.

Data have been collected since 1978 and at a few stations back to 1973. These data can
indicate trends in the changes in water quality, aliow for better management of the system,
and monitor for environmental enhancement or degradation. Values that deviate significantly
from established criteria may signal a concern requiring immediate attention.
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Sampling Locations and Descriptions

The locations of the 59 sites monitored under this program are shown in Figures 21 and
22. Table 47 lists all the station ID’s, latitude and longitude, a brief station description, the
period of record, the frequency of collection for each parameter group, whether the sample is
collected upstream or downstream, and type of sample coliection. Tables 48 and 49 contain
statistics for each monitoring location.

District Publications

Gleason, P. (1974). Chemical Quality of Water in Conservation Area 2A and Associated
Canals. SFWMD,Tech. Pub. No. 74-1.

Lutz, J. (1977). Water Quality and Nutrient Loadings of the Major Inflows from the
Everglades Agricultural Area to the Conservation Areas, Southeast Florida. SFWMD,
Tech. Pub. No. 77-6.

Pfeuffer, R.J. (1985). Pesticide Residue Monitoring in Sediment and Surface Water Bodies
within the South Florida Water Management District. SFWMD, Tech. Pub. No. 85-2.

Swift, D.R. (1981). Preliminary Investigation of Periphyton and Water Quality Relationships
in the Everglades Water Conservation Areas. SFWMD, Tech. Pub. No. 81-5.

Swift, D.R. and R. Nicholas. (1987). Periphyton and Water Quality Relationships in the
Everglades Water Conservation Areas. SFWMD, Tech. Pub. No. 87-2.

Water Chemistry Div. (1984). North New River Backpumping Water Quality Impact Study

Report No.l1, Preconstruction and Initial Operation. SFWMD, Tech. Memo. March
1984,
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SECTION 17

THE BISCAYNE BAY WATER QUALITY MONITORING PROGRAM

Purpose and Scope

The current Biscayne Bay water quality monitoring program consists of 89 fixed stations
distributed throughout Biscayne Bay as defined in the Biscayne Bay SWIM plan and the major
tributaries within its watershed. The program was established in 1979 by Dade County’s
Department of Environmental Resources Management (DERM). The District began funding the
program in 1988 within the Biscayne Bay SWIM program in cooperation with Dade County.
Prior to that time there were 48 monitoring stations located in saline waters. The SWIM
program put greater emphasis on the contributions from the tributaries. Since 1988, 41
additional stations have been added to the canal network. In addition, some parameters were
added to augment the existing set. The primary objectives of the program are:

1. Establishing and maintaining baseline water quality data for use in support of objectives
No. 2 and 3 and providing reliable data to specialized and independent studies;

2. Determining geographical trends in water quality to characterize the system, determine
loads and investigate sources. The results are heavily utilized to structure priorities and
actions in the Biscayne Bay SWIM plan; and

3. Determining temporal trends in water quality for characterizing natural and anthropogenic
influences over time and determine the effectiveness of management practices.

The collection and analysis of the samples are contractually done by DERM.
Sampling Locations and Descriptions

The locations of the 89 sites monitored under this program are shown in Figures 24 & 25.
Table 50 lists ali station ID’s, latitude and longitude, a brief station description, the period of
record, the frequency of collection for each parameter group, whether the sample is collected
upstream or downstream, and type of sample collection. Table 51 contains statistics for each
monitoring location.
District Publications

Biscayne Bay SWIM Plan. (1989). Planning Department, SFWMD.
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SECTION 18

EVERGLADES NATIONAL PARK
PROJECT CODES: ENP and EVER

Purpose and Scope

The Everglades National Park (TENP) water quality monitoring programs were
established to address the quality of water entering and leaving TENP as well as the interior
of TENP. In January 1979, the South Florida Water Management District (SFWMD or
District), the National Park Service and the United States Army Corps of Engineers (COE)
entered into a joint Memorandum of Agreement (MOA) with the intent to establish non-
degradation standards for water quality parameters for waters delivered to TENP through
water control structures along L-67A, L-31W and C-111. In October 1985, the District
agreed to take over the responsibility for analyzing the samples collected from the interior of
TENP. The collection of the water samples from the interior of TENP are collected by
TENP personnel. All appropriate sampling supplies are provided by the District.

These water quality monitoring programs provide a water quality and nutrient loading
data base for:

1. Determining long and short term trends necessary to identify the downstream impacts of
the Lake Okeechobee Technical Advisory Committee (LOTAC) / Surface Water
Improvement and Management (SWIM) plan implementation for the Everglades
Agricultural Area.

2. Implementing LOTAC’s recommendation for a comprehensive monitoring and research
plan as described in the Department of Environmental Regulation’s "Lake Okeechobee
Monitoring and Research Plan."

3. Comparing standards that were established for inflow water quality to TENP. These
standards are based on historical (1970-1978) average annual concentrations. At least
annually, the District, TENP, and the COE meet to discuss any violations of the
standards. As stated in the MOA, "Should water quality criteria not be met and a clear
and present danger to water quality been determined by the parties, appropriate actions
or such legal processes as may be necessary to restore or protect the quality of water
entering TENP shall be taken by the COE, National Park Service, and the District."
The data analyzed by the District are forwarded to TENP and the COE on a monthly
basis.
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Sampling Locations and Descriptions

The locations of the sites monitored under these programs are shown on Figures 26 and
27. Project ENP consists of seven inflow/outflow sites, and project EVER consists of nine
interior sites. There are 10 additional watershed monitoring sites associated with this
program, these are; S-12D, S-12B, S-333, L3BRN, L-28I, S-140, §-11C, S-7, $-8, and S-9
which are shown on Figure 22, and are described in Section 16. Table 52 and 53 list all the
station ID’s, latitudes and longitudes, brief station descriptions, the period of record, the
frequency of collection for each parameter group, whether the sample is collected upstream
or downstream, and type of sample collection. Tables 54 through 57 contain statistics for
each monitoring location.

District Publications
Everglades SWIM Plan. (1990), Planning Department, SFEWMD.,

Lake Okeechobee Monitoring and Research Plan. (1986), FDEP.

MacVicar, T. K. (1985). A Wet Season Field Test of Experimental Water Deliveries to
Northeast Shark River Slough. SFWMD, Tech. Pub. No. 85-3.

Pfeuffer, R. J. (1985). Pesticide Residue Monitoring in Sediment and Surface Water Bodies
within the South Florida Water Management District. SFWMD, Tech. Pub. No, 85-2,
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FIGURE 28. Location of the Inflow/Qutfiow Sampling Stations for the Everglades
National Park Water Quality Monitoring Program
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FIGURE 27. Location of the Interior Sampling Stations for the Everglades

National Park Water Queality Monitoring Program
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SECTION 19

ROUTINE PESTICIDE MONITORING NETWORK
PROJECT CODE: PEST

Purpose and Scope

The Routine Pesticide monitoring network encompasses an area from north of

Okeechobee, south to the Everglades National Park (TENP). The pesticide monitoring
program was established to provide a water quality data base for:

I

Complying with monitoring requirements of the Lake Okeechobee Operating Permit #50-
0679349 issued by the Florida Department of Environmental Regulation (FDEP);

Complying with the Memorandum of Agreement (MOA) between the Miccosukee Tribe
of Florida and the South Florida Water Management District (District);

Complying with the MOA between TENP, District, and Army Corps of Engineers
(COE);

Implementing Lake Okeechobee Technical Advisory Committee (LOTAC)’s
recommendation for a comprehensive monitoring and research plan as described in
FDEP’s "Lake Okeechobee Monitoring and Research Plan”; and

Determining long and short term trends necessary to identify potential problem areas in
terms of pollution by organic contaminants (herbicides and pesticides).

Data have been collected since 1980. Initially only a few stations were collected for a °

narrow range of pesticides. The routine network was significantly expanded in 1984 and
again in 1988, to form the framework of the current monitoring program. These data can
indicate trends in the changes in water quality and allow for better management of the
system. The presence of any detectable amount of pesticide may be of environmental
concern, and is being documented to establish baseline levels, and to initiate follow up action
by the appropriate state or federal agency.

The analyses are done contractually with FDEP laboratory in Tallahassee.

215



Sampling Locations and Descriptions

The locations of the 27 sites monitored under this program are shown in Figure 28.
Table 58 lists all the station ID’s, latitude and longitude, a brief station description, the period
of record, the frequency of collection of pesticides, whether the sample 1s collected upstream
or downstream, and type of sample collection.
Pesticide Sampling Frequency

Prior to 1991 water and sediment samples were collected quarterly. In 1591 the frequency
was changed to that shown on Table 58.
District Publications

Lake Okeechobee Monitoring and Research Plan. (1986), FDEP.

Pfeuffer, R. J. (1985). Pesticide Residue Monitoring in Sediment and Surface Water Bodies
Within South Florida Water Management District. SFWMD, Tech. Pub. No. 85-2.

Pfeuffer, R. J. (1989). Lake Okeechobee Pesticide Monitoring Report, 1987. SFWMD,
Tech. Memo. March 1989.

Pfeuffer, R. J. (1991). Pesticide Residue Monitoring in Sediment and Surface Water Within
the SFWMD, Volume 2. SFWMD, Tech. Pub. No. 91-1.
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Water Quality monitoring program
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SECTION 20
ATMOSPHERIC DEPOSITION MONITORING PROGRAM

PROJECT CODE: RAIN

Purpose and Scope

The Wet/Dry Atmospheric Deposition monitoring program encompasses an area from the
northern end of the Kissimmee River, south to the Everglades National Park. From 1974 to
1987 bulk rain collectors were used to collect rain water samples. In 1987 the District
switched to Wet/Dry precipitation collectors, and in March of 1992, based on
recommendations from the USGS, the District changed its protocol for the Wet/Dry
precipitation collectors to that used by the National Atmospheric Deposition Program
(NADP).
The rain program was established to provide a water quality data base for:
1. Determining nutrient concentrations in wet and dry atmospheric deposition;
2. Determining nutrient loading rates;

3. Refine trend analysis; and

4. Determining spatial variability.

Sampling Locations and Descriptions

The locations of the seven wet/dry atmospheric monitoring locations are shown on Figure
29. Table 59 lists all the station ID’s, latitude and longitude, a brief station description, the
period of record, and the frequency of collection for each parameter group. Tables 60 and 61
contain statistics for each monitoring location.

District Publications

Abtew, Wossenu., J. Obeysekera, G. Shih. (1992). Spatial Analysis for Monthly Rainfall in
South Florida. SFWMD. Manuscript, December 1992,

Khanal, N., R. L. Hamrick. (1971). A Stochastic Model for Daily Rainfall Data Synthesis.
SFWMD. Tech. Memo. August 1971.
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Khanal, N., R. L. Hamrick. (1982). Long Term Tropical Storm Incidence Kissimmee River
Basin Rainfall Analysis. SFWMD. Tech. Memo. April 1982.

MacVicar, T.K. (1983). Rainfall Averages and Selected Extremes for Central and South
Florida. SFWMD. Tech. Pub. No. 83-02.

Sculley, S., Water Resources. (1986). Frequency Analysis of SFWMD Rainfall. SFWMD.
Tech. Pub. No. 86-6.

Shih, G. (1983). Data Analysis to Detect Rainfall Changes in South Florida. SFWMD.
Tech. Memo. May 1983.

Shih, G., Resource Planning Department. (1984). A Time Series Analysis of South Florida
Rainfall Records. SFWMD. Tech. Memo. May 1984.
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SECTION 21

MANATEE BAY / LONG SOUND
PROJECT CODE: MBLS

Purpose and Scope

The MBLS water quality monitoring program is conducted in the C-111 canal, Manatee Bay,
Barnes Sound, and Long Sound areas. This monitoring program is conducted in conjunction with
the C-111 monitoring and operation permit # 131654749, Water quality monitoring occurs when
at least 3 of the 13 culverts are opened at S-197. Various biological and hydrological monitoring
will occur at the same time. Other environmental monitoring is conducted in these same areas
by TENP and DERM. The MBLS water quality monitoring program provides a data base for:

1. Determining Manatee Bay/ Bamnes Sound salinity responses to storm related discharges at
S-197;

2. Establishing salinity gradients in Northeast Florida Bay associated with normal flow
diversions through the C-111 gaps;

3. Monitoring any additional influx of nutrients in the TENP eastern panhandle resulting from
through the gaps;

4. Monitoring salinity and water quality impacts downstream of S§-21 (C-1W diversions); and
5. Establishing spatial impacts on salinity gradients, and how quickly they are re-established
following a discharge event.
Sampling Locations and Descriptions
The location of the 22 sites monitored under this program are shown on Figure 30. Currently
nutrients and physical parameters are sampled for at 8 of the 22 sites, and only physical
parameters are sampled at the remaining 14 sites. Table 62 lists all station ID’s, latitude and
longitude, a brief station description, the period of record, the frequency of collection for each
parameter group, and type of sample collection. Tables 63 and 64 contain statistics for each
monitoring location.

District Publications

Monitoring and Operating plan for C-111 Interim Construction Project. Permit # 131654749,
(1991), SFWMD, Department of Research.
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TABLE 63.

SFWMD
Sta. 1D

MBLS01
MELS02
MEBLS03
MBLS04
MBLS05*
MBLS06*
MBLSQ7*
MBLSO3*
MBLS09
MEBLS10*
MBLS11*
MBLS12*
MBLS13
MBLS14*
MELS15*
MBLS16%
MBLS17
MBLS18
MBLS19
MBLS20
MEBLS21
MBLS22

Statistics for Select Parameters for the Manatee Bay / Long Sound Monitoring
Program for Period of Record

Total Phosphorus Ortho Phosphorus

MIN MEAN MAX MIN MEAN MAX
<0.004 0.008 0.017 <(0.004 0.004 0.008
<0.004 0.008 0.016 <(.004 0.005 0.010
<0.004 0.009 0.059 <0.004 0.006 0.033
< 0.004 0.012 0.085 <0.004 0.006 0.014
<0.004 0.009 0.019 <0.004 0.011 0.122
< 0.004 0.011 0.03¢% <0.004 0.005 0.014
< 0.004 0.009 0.016 <0.004 0.004 0.006
< 0.004 0.010 0.031 <0.004 0.005 0.007
0.006 0.012 0.023 - - -
<0.004 0.013 0.036 - - -
<0.004 0.009 0.020 - - -
<0.004 0.008 0.013 - - -

* = Only physical parameters are collected at the sites.
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TABLE 64. 1990 - 1992 Statistics for Select Parameters for the Manatee Bay / Long
Sound Monitoring Program

SFWMD
Sta. ID Total Phosphorus

MIN  MEAN = MAX

MBLS01* - -
MBLS02 <0.004 0.009 0.016
MBLS03 <0.004 0.008 0.013
MBLS04 <0.004 0.018 0.085
MBLS05* - - -
MBLS06* - - -
MBLS07* - - -
MBLS08* - - -
MBLS09* - - -
MBLS10%* - - -
MBLS11* - - -
MBLS12* - - -
MBLS13 <0.004 0.011 0.019
MBLS14% - - -
MBLS15% - - -
MBLS16% - - -
MBLS17* - - -
MBLS18* - - -
MBLS19 0.007 0.013 0.023
MBLS20 <0.004 0.011 0.023
MBLS21 <0.004 0.010 0.020
MBLS22 <0.004 0.009 0.013

* = Only physical parameters are collected at the sites.
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APPENDIX

ABBREVIATIONS

235



