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SUMMARY

This report evaluates the water quality of Lake Okeechobee and its

inflows and outflows for the period of April 1980 through March 1981

(1980 study year). Data from this year are compared with data collected

since 1973. The major conclusions are as follows:

(1)

(2)

(3)

Surface inflows to the lake were the lowest of any of the eight years
of study. Consequently, nutrient loading rates were also relatively
small compared to previous years. Rainfall was the major source

of nitrogen and phosphorus, as it contributed almost 70% of the

water input. The Kissimmee River was also a significant contributor
of nutrients, due to its being the largest surface discharge to the
Take. The Taylor Creek-Nubbin Slough discharge through S-191 accounted
for 25.7% of the phosphorus input even though it contributed only

2.9% of the water inflow. S-2, S-3, and S-4, significant contributors
of nitrogen in the past, released only minor amounts of nitrogen into
the lake this year becuase of a lack of backpumping activity.

Among inflows, S-2 had the highest flow-weighted nitrogen concentration,
followed by S-4, $-191, $-133, and S-3. Private pump stations (Culverts
10, 12 and 12A) and S-236 also showed relatively high total N levels.
With regard to total phosphorus flow-weighted concentrations, the

five highest-ranked inflows were S-191, S-127, S-133, S-4, and S-2.

In this year, most inflows had higher flow weighted total N concen-
trations and lower flow-weighted total P concentrations compared to

the period 1973-79.

Low inflow resulted in an almost continuous decline in lake stage

from April to March. The usual rise in lake level in the fall did

not occur.



(4)

(6)

(8)

Average annual total and ortho P concentrations in the lake were less

than in the previous year, but were still the second highest

of any year on record. The mean annual inorganic nitrogen concentration

was also less than that of the year before, but an increase in
organic nitrogen caused total N to be higher. Total nitrogen has
increased since 1977.

As in past years, phosphorus and inorganic nitrogen concentrations
were Tow in the summer and high in the winter. The 1980 peak
concentrations were less than those of 1979, although summer ortho-
phosphorus concentrations were greater than in other years.

Plots of total and orthophosphorus and inorganic nitrogen showed
that very high concentrations in the winter of 1979-80 coincided
with a lake stage sustained above 17.5 feet MSL. Federico et al.
(1981) has suggested that the high concentrations were caused by
internal nutrient loading resulting from the flooding of shore areas
as well as large external nutrient inputs. The data collected in
the 1980 study year can neither confirm nor deny this hypothesis,
but do show that these nutrient concentrations were Tower in a year
with Tow Take stage and external loadings.

The ratio of inorganic nitrogen to orthophosphorus (IN/IP) averaged
6.1. This is equal to the mean IN/IP ratio of 1979 and indicates
fhat, on the whole, primary productivity would have been potentially
Timited by nitrogen. This ratio varied seasonally, ranging from
1.8 in August to 11.8 in January. The total nitrogen/total
phosphorus ratio was 33.7, an increase over the 1979 ratio.
Chlorophyll a, an indicator of algal biomass, averaged 19.0 mg/m3
for the year, which is similar to mean values obtained in other

years.



(9)

(10)

(11)

Areal variations in some water quality parameters were noted, but
no large differences existed between lake sampling stations.

The modified Vollenweider (1976) nutrient loading model used by
Federico et al. (1981) was tested for its ability to estimate 1980
phosphorus and nitrogen concentrations in the lake. The model per-
formed well in a year when lake inflow was Tow.

This report recommends that the relative impacts of internal vs.
external nutrient loading on lake eutrophication be studied more
intensively. Continued investigation of the factors affecting

primary productivity is also necessary.



INTRODUCTION

In 1973, the South Florida Water Management District began a study
of Lake Okeechobee to gather baseline water chemistry data; develop
material budgets; determine systematic relationships among chemical,
biological, and physical factors; and assess the trophic state of the lake.
Eight water quality monitoring stations were established in the lake and
have been routinely sampled from January 1973 to the present. Major
inflows and outflows have been monitored since April 1973 and rainwater
quality has been measured since October 1974.

Water quality data for the period of April 1973 to March 1980 were
analyzed recently by Federico et al.(1981). The purpose of this report
is to update the information contained in that publication using water
quality data collected during the 1980 study year (April 1980 through
March 1981). The report will include the following:

(1) Summary of tributary and rainwater quality.

(2) Calculation of 1980 nutrient budgets.

(3) Analysis of the lake water quality for the 1980 study year.

(4) Identification of seasonal, annual, and areal trends in

lake water quality parameters, especially nutrients.

(5) Determination of the 1imiting nutrient in the lake from the N:P

ratio.

(6) Assessment of the modified Vollenweider (1976) model used by

Federico, et al. for estimating nutrient concentrations in
the lake in 1980.

Before discussing the results of this report, it should be mentioned

that 1980 was an unusual year with regard to lake hydrology. The beginning

of a drought period resulted in  Tow water inputs from surface inflows.

-4-



Lake stage, which is usually allowed to rise in the latter part of the year
to provide greater available water storage in the dry season, declined
throughout the year with only a small increase in September (Figure 1).
This decline in 1980 contrasts with the high lake levels reached in 1978
and 1979 after the maximum stage regulation schedule was raised in May 1978.
It is important to note the decline in lake stage because Federico,
et al. (1981) have suggested that the latest schedule change allowed the
inundation of shore zones that were not subjected to flooding before,
resulting in nutrient releases from these areas in 1979. If this high lake
stage was a major factor responsible for observed increases in nutrients,
then the relatively low lake stage observed in the fall and winter of 1980
should have resulted in lower maximum nutrient concentrations (assuming_a11
other factors are held constant). This hypothesis will be examined in

this report.
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MATERIALS AND METHODS

Eight stations on Lake Okeechobee were sampled monthly during the
1980 year of study (Figure 2). Samples collected at the water surface

were analyzed for the following parameters:

Total P Total Organic Carbon (TOC)
Ortho P c1™
NOS" . Alkalinity
NOZ_ Turbidity
+
NH4 Color

Total Kjeldahl N (TKN) Chlorophyll a

+ + +? +2 -2 .
Other parameters (Na , K', Ca , Mg , SO4 , Fe, total suspended solids),

which were sampled infrequently during the year are not discussed in
this report but are included with the rest of the data in Appendix 2.

Sampling and analysis procedures have been described by Federico et al. (1981).

Major inflows and outflows of the lake were sampled every two weeks
and included analysis for all of the above parameters except chlorophyll a.
Rainwater samples were composited daily over two-week periods and analyzed

for the following constituents:

Total P TOC Fe

Ortho P c1” 504‘2

N03' Alkalinity Total Suspended Solids
NOZ' Turbidity

NH4+ Color

TKN Sp. Conductance
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FIGURE 2. LAKE OKEECHOBEE INFLOWS AND OUTFLOWS AND WATER QUALITY STATIONS




The rainfall sampling sites were located at S-2, S-131, and the Okeechobee
Field Station on the south, west, and north sides of the lakes, respectively.
Inflows, outflows, and rainfall sampling sites are shown in Figure 2.

For the lake and tributaries, in situ measurements of dissolved oxygen,
temperature, specific conductivity, and pH were recorded at 0.5 meters
below the surface using a Hydrolab Series BOOO(R). Sec;hi depth readings
were made in the lake using a standard 8 inch disc.

To calculate material budgets for the lake, a water budget was first
prepared which included inputs and outputs of surface waters, precipitation,
evaporation, and groundwater seepage. Table 1 gives the sources of data
for the water budget calculation. Daily material 1oadings(1) for the tribu-
taries were calculated by averaging chronologically successive chemistry
data points and multiplying this average by the daily flows within the time
bounded by the two data points. Atmospheric loading was estimated by multi-
plying the average concentration of constituents in rainwater by the total
amount of precipitation falling on the lake. Annual outflow from seepage was
estimated from Shaw (1980) and multiplied by average annual concentration
in the lake to obtain the loss of N, P, and C1 through the Hoover Dike.

A1l study years referred to in this report begin on April 1 and end on

March 31 of the next calendar year.

(1) Because no chemistry data was collected from the outlet to the St. Lucie
Canal at S-308, data from station 4 in the lake was used in estimating
the material outflow through this canal. Estimates of Tocal runoff
into the canal indicated significant inflows to the lake on several
occasions during the year. For these periods, material loads to the
lake were estimated by multiplying the average flow-weighted concen-
trations in the canal (1979 data) by the annual water inflow. Concen-
trations used were: :

Total P = 0.194 mg P/L
Total N = 2.27 mg N/L
Chloride = 127.1 mg C1/L

Because of the lack of chemistry data and the absence of actual dis-
charge measurements at S-308, these are only rough estimates of
material contributions from the St. Lucie Canal.



TABLE 1. LAKE OKEECHOBEE WATER INPUTS AND OQUTPUTS AND

HYDROLOGICAL DATA

Station

N.N.R. & Hills. C. (5-2 + HGS-4)
Miami Canal (S-3 + HGS-3)
S-4

Harney Pond Canal (S-71)
Indian Prairie Canal (5-72)
Kissimmee River (S-65E)
S-84

Fisheating Creek

S-127

S-129

S-131

Taylor Creek (S-133)

S-135

Nubbin Slough (S-191)

WPB Canal (HGS-5)

St. Lucie Canal (S-308)
Caloosahatchee River (S-77)
Seepage

Precipitation

Evaporation

Inflow/Outflow

inflow/outflow

inflow/outflow

inflow/outflow

inflow

inflow

inflow

inflow

inflow

inflow

inflow

inflow

inflow

inflow

inflow
inflow/outflow
inflow/outflow
inflow/outflow
outflow

inflow

outflow

-10-

SOURCES OF

Source of Data

USGS
USGS
SFWMD
USGS
USGS
USGS
USGS
USGS
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
USGS
COE
USGS
Shaw (1980)
COE
COE



RESULTS

Tributary Water Quality

This section deals with the water quality of lake inflows and outflows.
Rainfall, which is a principal input to the lake, is also included here.
General water quality will be discussed first, followed by flow-weighted
nutrient concentrations and nitrogen/phosphorus ratios.

General Water Quality

Appendix 1 presents the water quality of the tributaries and rainwater.
In general, water quality was similar to that observed in past years. A
brief summarization follows.

Dissolved oxygen levels averaged above 5 mg/L for all tributary
stations except S-191 and Culverts 10, 11, and 12A. A1l tributaries had
D.0. values less than the 5 mg/L standard for Class I receiving waters
(FAC Chapter 17-3) sometime during the year. Oxygen averaged below
saturation levels in almost all cases.

No extremes in pH were recorded. The pH range fell between 6 and 9.

Tributaries on the northwest side of the lake tended to have a some-
what different water chemistry than the others. These tributaries were
Fisheating Creek, Harney Pond Canal (S-71), Indian Prairie Canal (S-72),
C-41A (S-84), and the Kissimmee River (S-65E). Compared with other inflows,
the water in these tributaries was relatively low in specific conductance
and alkalinity and in concentrations of Na, K, Mg, Ca, and C1 ions. These
tributaries also tended to be more highly colored and have greater iron con-

centrations.

-11-



S-2, S-236, and Culverts 10, 11, and 12A had mean conductivity values
of over 1000 umhos/cm. Culvert 12A was by far the highest in conductivity
and alkalinity and in chloride, sulfate, major cations (Na, K, Ca, Mg),
and total organic carbon concentrations.

A11 inflows and outflows had low turbidity and total suspended solids
concentrations. The West Palm Beach Canal (HGS-5) was noticeably higher
in turbidity (15.6 NTU) and total suspended solids (34.1 mg/L).

Mean total nitrogen concentrations in the canals ranged from 1.62
mg/L (S-84) to 6.30 mg/L (Culvert 12A). Culvert 12 also was high in total N
(6.04 mg/L). Among all stations, from 2 to 35% of the nitrogen was inorganic.
Those tributaries with relatively high inorganic nitrogen concentrations
were Culvert 12A (2.23 mg/L), Culvert 12 (1.85 mg/L), Culvert 10 (1.38 mg/L),
$-236 (1.30 mg/L), S-191 (1.12 mg/L), and S-2 {0.83 mg/L).

The highest orthophosphorus concentrations were measured at S-191
(Taylor Creek/Nubbin Slough). Historically, this station has had high
phosphorus levels because of dairy farms and pastures in the watershed.

The mean total P concentration at S-191 was 0.974 mg/L, 2.5 times higher
than the next highest concentration of 0.336 mg/L measured at S-154. The
mean orthophosphorus concentration at S-191 was 0.881 mg/L and averaged
88% of the total phosphorus. Phosphorus concentrations were consistently

high at this station throughout the year.

Flow-weighted Nutrient Concentrations and N/P Ratios

Flow weighted nutrient concentrations for lake inflows were calculated
by dividing the total mass of nutrients entering the lake by the annual
discharge for the year (see Table 5 in the next section). In the past,

flow-weighted concentrations have been somewhat higher than time-weighted

-12-



values for many stations, indicating a relationship between concentration

and water flow. This was also true for most of the tributaries in 1980,

although the difference in values given by the two methods of calculation

was usually small. However, the large difference at S-2 for total nitrogen

(8.01 mg/L vs 4.04 mg/L for flow-weighted and time-weighted concentrations,

respectively) indicated a strong relationship between total N concentration

and discharge. S-2, S-4, and S-133 also had substantially higher flow-
weighted phosphorus concentrations compared to time-weighted P concentrations.

Tables 2 and 3 show flow-weighted total nitrogen and total phosphorus

concentrations for 15 lake inflows. From these tables, one can compare

1980 concentrations with those of 1973 to 1979. Descriptions of increasing

or decreasing trends for each station follow.

(1) S-2: The total nitrogen concentration of 8.01 mg/L ranked this station
highest among all inflows. This station also had the highest nitrogen
values for every other year of the study. Total phosphorus was 0.264
mg/L and ranked fifth among all stations. The 1980 nitrogen and
phosphorus concentrations were much higher than values recorded for
other years at this station, but since S-2 backpumped on only six days
during the year, these increases cannot hold too much significance
due to the small amount of data used to calculate the flow weighted
averages.

(2) S-3: Total nitrogen (3.01 mg/L) ranked fifth among all inflows. Mean
annual nitrogen concentrations at this station have decreased over
the last four years. Total phosphorus (0.067 mg/L) ranked relatively
low and also decreased from the previous year. However, again it

must be noted that S-3 backpumped only six days during the year.

-13-
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(3)

(5)

(8)

(9)

S-4: Total nitrogen (3.75 mg/L) ranked second among all inflows.
This was the highest mean annual concentration observed at this station
which has shown generally increasing total N concentrations over the
years. Total phosphorus (0.282 mg/L) also ranked high but had declined
from the year before.

S-71: This station ranked relatively Tow in both nitrogen and
phosphorus. Both parameters also decreased from 1979. Total phosphorus
has shown a distinct trend at this station, declining from 0.346 mg/L
in 1973 to 0.154 mg/L in 1976 and increasing again until 1980 when

it dropped to 0.144 mg/L.

S-72: Nitrogen increased while phosphorus decreased from the previous
year. No consistent trends have been apparent at this station.

S-65E: Total nitrogen increased from 1979, although it still ranked
only 13th among the 14 surface inflows. Total phosphorus ranked

10th and decreased slightly from 1979.

S-84: The 1973-79 average flow-weighted N and P concentrations at

this station ranked the lowest of any surface inflow. This was

again true in 1980. The 1980 nitrogen concentration was the highest
observed at this station, but phosphorus was lower than in any other
year.

Fisheating Creek: Nitrogen (2.86 mg/L) ranked seventh and phosphorus
(0.223 mg/L) ranked sixth at this station. Both concentrations
increased slightly from those of 1979.

S-127, S-129, S-131, S-133, S-135: These pump stations, which drain
water from small areas around the lake, have been sampled only in

1973, 1979, and 1980. Nitrogen concentrations have increased from

1973 to 1980 at each station. S-133 ranked fourth in total nitrogen

-16-



(10)

(1)

(3.04 mg/L) which was a large increase from the 2.07 mg/L concentration
measured in 1979. The nitrogen concentration at S-127 was also
moderately high. Total phosphorus was greater at each station in 1979
compared to 1973, but declined in 1980. Phosphorus concentratons

at S-127 and S-133 ranked second and third, respectively.

S-191: Nitrogen levels have increased at this station over the eight
years of study. In 1980, this station had the third highest nitrogen
concentration. This concentration of 3.72 mg/L was a large increase
over the 2.74 mg/L concentration of the previous year. Total
phosphorus was 0.960 mg/L, by far the highest of any inflow. Since
1975, total phosphorus concentrations have remained above 0.9 mg/L.
Rainfall: Upon examination of the rainwater nutrient data, some
samples were found to have extremely high concentrations of phosphorus
and nitrogen. After deleting the obviously high values from the

data set (which probably represented contamination), the mean concen-

trations of 0.062 mg/L and 1.52 mg/L were obtained for total P and

 total N, respectively. Although the 1980 total P average is identical

to the mean value calculated from data for the period 1974-79, the

1980 mean total N concentration is somewhat higher than the mean values
for other years (Table 2). Because of the uncertainty associated with

the 1980 data set and the importance of accurate rain water concentrations
for use in the nutrient budgets presented later, this data set was
discarded. Instead, average rainwater N and P concentrations for

the period of October 1974 to March 1980 (shown in Tables 2 and 3)

are assumed to be equal to the actual 1980 concentrations and are the
values used in calculating material loadings from rainfall later in

this report.
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An interesting comparison can be drawn between inflow nutrient levels
in 1979 (a wet year) and in 1980 (a dry year). Al11 surface inflows in
Tables 2 and 3 discharged much less water in 1980 than in 1979. Coinci-
dentally, flow-weighted nitrogen concentrations were greater at all inflow
stations in 1980 than in 1979 except for S-3 and S-71. Conversely,
phosphorus concentrations were lower in 1980 than in 1979 for all inflows
except S-2 and Fisheating Creek. Similar relationships also exist when
comparing 1980 concentrations to 1973-79 average concentrations. This
suggests that during dry years, inflows have higher nitrogen and lower
phosphorus concentrations than in wet years. The reason that dry years
should favor higher N and lower P concentrations is unclear at this time.

The higher nitrogen and lower phosphorus concentrations in 1980
resulted in relatively higher TN/TP ratios for all inflows except S-2 and
S-3 (Table 4). The reason for the lower TN/TP ratios at S-2 and S5-3 was
probably related to the lack of backpumping at these stations. During
heavy backpumping, which was not experienced in 1980, nitrogen levels are
usually extremely high. The average TN/TP ratio was 14.2 and ranged from

3.9 at S-191 to 44.9 at S-3.
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Water and Material Budgets

Table 5 presents the 1980 budgets for water, phosphorus, nitrogen,
and chloride. These budgets include contributions and losses from surface
inflows and outflows, precipitation and evaporation, and seepage. The
budgets are expressed as percentages of the total inputs and outputs and
compared to 1973-1979 averages in Table 6.

To check for accuracy, the water budget was tested for its ability
to account for the net change in the lake's annual storage. The account-
ability of the water budget was calculated as percent error from the

equation:

Other sinks (ac-ft)

% error = Average Take volume (ac-ft)

X 100 (1)

where other sinks are inflows and/or outflows unaccounted for in the
budget, and average lake volume (3,774,000 ac-ft) is calculated from average
monthly stages and a stage/surface area/volume table (U. S. Army Corps
of Engineers). The error in the 1980 water budget was calculated to be
+9.8%, which indicates that inflows were overestimated and/or outflows
were underestimated. This is one of the larger errors calculated for the
period of study (eight year average = +4.8%; range = -5.6 to +12.6%).
Chloride was included in the material budgets as an accuracy check.
Since chloride is a conservative element, the budget should theoretically
account for all additions and losses of this ion over time. The percent
error in the chloride budget was calculated in a manner similar to

equation (1):
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TABLE 5
1980 WATER, P, N, AND CL BUDGETS FOR LAKE OKEECHOBEE

Q Total P Total N C1
Inputs (Acre-Feet) _(_106 grams) (106 grams ) (106 grams)
N.N.R. + Hills. C. (S-2) 7,182 2.3 70.7 1,875
Miami C. (S-3) 4,149 0.3 15.4 554
S-4 17,506 6.1 80.7 2,259
Harney Pond (S-71) 38,801 6.9 103.9 1,239
Indian Prairie C. (S-72) 3,842 0.8 12.2 107
Kissimmee R, (S-65E) 257,494 29.8 620.4 6,873
S-84 26,698 1.6 59.3 455
Fisheating Creek 17,592 4.8 61.8 909
S-127 7,539 3.6 27.4 1,456
S-129 9,434 1.3 29.8 956
S-131 2,156 0.2 6.3 290
Taylor Creek (S-133) 15,624 5.7 58.5 2,039
S-135 12,258 1.1 40.7 2,221
Nubbin Slough (S-191) 48,746 57.6 223.2 7,106
WPB Canal (HGS-5) 0 0.0 0.0 0
St. Lucie Canal (S-308) 47,415 11.3 132.4 7,413
Caloosahatchee R. (S-77) 0 0.0 0.0 0
Rainfall 1/ 1,192,667 91.0 1,643.0 6,895
Total input (Mjp) 1,709,103 224.4 3,185.7 42,647
Outputs:
N.N.R. + Hills. C (S-2) 95,623 8.7 390.8 15,914
Miami C. (S-3) 131,294 6.6 386.7 15,335
S-4 0 0.0 0.0 0
WPB Canal (HGS-5) 73,300 10.4 263.2 8,455
St. Lucie Canal (S-308) 252,866 37.2 814.0 27,627
Ca]oosagatchee R. (S-77) 388,022 24.2 1201.4 47,346
SeepageZ! 3/ 52,000 5.4 167.6 5,174
Evaporation™ 1,912,588 - - -
Total output (Mout) 2,915,564 92.5 3223.7 113,851
Total input (M, ) 1,709,103 224.4 3185.7 42,647
Total output'(Mout) 2,915,564 92.5 3223.7 113,851
Change in storage (sM)¥  -1,577,500 -163.0 -5083.7 -156,972
Other sinks/ 371,039 294.9 5045.7 85,768
Areal loading rate (g/mz-yr)§/ 0.127 1.80 24.7

%{ Using surface area of 500,000 acres and TP= 0.062 mg/L, TN= 1.12 mg/L, Cl1= 4.7 mg
3 Seepage = 0.72 cfs/mi X miles of dike £TOO miles)
v} Using COE surface area (avg. = 1767 km“)

AM = final storage - initial storage (using annual avg. conc. for P, N, and C1)

5/ : - . -
= QOther sinks = Min MOut AM
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TABLE 6.

Inputs
N.N.R. + Hills. C. (S-2)

Miami C. (S-3)

S-4

Harney Pond (S-71)
Indian Prairie C. (S-72)
Kissimmee R. (S-65E)
S-84

Fisheating Creek

S-127

S-129

S-131

Taylor Creek (S-133)
S-135

Nubbin STough (S-191)
WPB Canal (HGS-5)

St. Lucie Canal (S-308)
Caloosahatchee R. (S-77)
Rainfall

Total input

Outputs
N.N.R. + Hills. C. (S-2)

Miami C. (S-3)

S-4

WPB Canal (HGS-5)

St. Lucie Canal (S-308)
Caloosahatchee R. (S-77)
Seepage

Evaporation

Total output

PERCENTAGE WATER AND NUTRIENT BUDGETS FOR LAKE OKEECHOBEE

_22-

Flow Total P Total N
1973-79 1980 1973-79 1980 1973-79 1980
5.6 0.4 5.3 1.0 18.8 2.2
1.6 0.2 1.1 0.1 4.5 0.5
1.0 1.0 2.2 2.7 1.7 2.5
4.9 2.3 9.0 3.1 6.3 3.3
1.1 0.2 1.7 0.4 1.6 0.4
30.9 15.1 20.3 13.3 24.6 19.5
4.0 1.6 1.9 0.7 3.1 1.9
5.8 1.0 9.8 2.1 7.0 1.9
0.3 0.4 1.1 1.6 0.4 0.9
0.3 0.6 0.4 0.6 0.4 0.9
0.2 0.1 0.1 0.1 0.2 0.2
0.5 0.9 1.1 2.5 0.5 1.8
0.5 0.7 0.6 0.5 0.6 1.3
4.4 2.9 28.5 25.7 5.8 7.0
0.3 0.0 0.3 0.0 0.5 0.0
0.0 2.8 0.0 5.0 0.0 4.2
0.0 0.0 0.0 .0 g.0 0.0
38.8 69.8 16.7 40.6 24.3 51.6
99.5 100.0 100.1 100.0 100.3  100.1
7.5 3.3 21.5 9.4 24.6 12.1
4.7 4.5 9.3 7.1 13.2 12.0
0.0 0.0 0.0 0.0 0.0 0.0
3.9 2.5 15.5 11.2 12.0 8.2
3.9 8.7 15.4 40.2 12.2 25.3
12.4 13.3 34.3 26.2 34.1 37.3
1.7 1.8 4.0 5.8 3.9 5.2

66.0 65.6 - - - -
100.1 99.7 100.0 99.9 100.0 100.1



(2)

Other C1 sinks (tonnes) X 813 X 100

% error = Avg. Take CT conc. (mg/L) X avg. Take volume (ac-ft)

The error in the chloride budget was estimated to be +22.8 percent. This
value is outside the range of values for previous year (-18.2 to +16.8%)
and suggests the possibility of significant error in the nutrient budgets
due to overestimation of nutrient inputs and/or underestimation of outputs.
Errors in the stage/volume relationship for the lake could also contribute
to budget error.

Surface water inflows were the lowest of any year of study. The
total input from surface waters was 516,436 acre-feet, compared with the
2,128,851 acre-feet annual average for the previous seven years. Because
of the low surface water input, the total input (including rainfall) of
1,709,103 acre-feet was also the Towest calculated for any year of the
study period.

Rainfall was the largest source of water to the lake, accounting for
69.8% of the total input. The Kissimmee River contributed 15.0% of the
inflow followed by Nubbin Slough, St. Lucie Canal, and Harney Pond Canal
with 2.9, 2.8, and 2.3% of the total input, respectively. S-2 and S-3
together accounted for only 0.6% of the inflow. This reflects the small
amount of backpumping at these stations over the year and is partially the
result of implementation of the SFWMD Interim Action Plan which is designed
to reduce discharges through S-2 and S-3.

Evaporation accounted for 65.6% of water loss. The Caloosahatchee
River (13.3%) and the St. Lucie Canal (8.7%) had the greatest surface outflows.

Some important hydrological and morphometric parameters are shown in
Table 7. These include the average lake stage, surface area, volume, mean

depth, water residence time, and hydraulic loading rate. The water residence
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TABLE 7. HYDROLOGICAL AND MORPHOMETRIC PARAMETERS OF LAKE OKEECHOBEE

Mean 2/ 3/ Hydrau]icﬂj
Lake Mean— Surface Water™ Loading
1/ Stage Depth Area Volume Residence Rate
Year— (ft? Z, m A, kmé v, A-F Time Ty, yrs as, m/yr
1973 13.58 2.46 1685 3,365,000 4.63 1.47
1674 13.86 2.54 1703 3,504,000 1.85 1.96
1975 13.16 2.40 1637 3,185,000 4.74 1.22
1976 13.81 2.48 1719 3,462,000 6.78 1.42
1977 13.65 2.47 1690 3,389,000 6.17 0.98
1978 16.01 2.99 1828 4,429,000 2.85 1.78
1979 16.15 3.03 1828 4,495,000 2.95 1.75
1980 14.54 2.63 1767 3,774,000 3.76 0.36
Average 14.35 2.63 1732 3,700,000 4.22 1.37
1973-80
1

Annual period is from April through March

2/ Mean depth = volume/surface area
3 Based on surface outflows (excluding evaporation )
4/

Based on surface inflows (excluding rainfall)
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time (rw) and the hydraulic loading rate (qs) are two values that will be
used in the section on eutrophication modeling. The water residence time
is equal to the lake water volume divided by the surface outflows
(excluding evaporation). It represents the period of time that water is pres-
ent in the lake with respect to nutrients, since nutrients are not lost via
evaporation. The hydraulic loading rate is calculated by dividing the
surface water inflows (excluding rainfall) by the surface area of the lake.
It represents the height that surface inflows would raise the lake level
during a year, assuming no loss of water through evaporation or outflow.
The 1980 water residence time of 3.76 years was only slightly below that

of the eight year average, but the hydraulic loading rate of 0.36 m/yr was
very low compared to the record. Mean Tlake stage and related parameters
(surface area, volume, and mean depth) were about average.

Rainfall was the most important source of nutrients to the lake,
contributing 40.6% and 51.6% of the phosphorus and nitrogen, respectively.
Although the concentration of nutrients in the Kissimmee River was
relatively dilute, the large discharge from this river accounted for
13.3% of the phosphorus and 19.5% of the nitrogen. As in the past, the
Taylor Creek/Nubbin Slough inflow through S-191 was a highly significant
source of phosphorus, accounting for 25.7% of the P input, while contribu-
ting less than 3% of the water inflow. This inflow was also the third
largest contributor of nitrogen (7.0%). S-2 and S-3, significant contribu-
tors of nitrogen in past years, accounted for only 2.7% of the N input in
1980.

The areal loading rates (total material load divided by average lake

surface area) of P, N, and C1 are given at the bottom of Table 5.
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Each of these values is lower than for any other year of study, due to
the Tow surface water input. The Tow loading rates for phosphorus and
nitrogen (0.127 g P/mz-yr and 1.80 g N/mz-yr) contrast especially with
the high rates calculated for 1979 (0.443 g P/mz—yr and 4.53 g N/mz-yr).

Table 8 summarizes water and material inputs over the entire study
period. One can readily note the low nutrient loads to the lake in 1980,
particularly in comparison to 1978 and 1979.

Monthly inputs of water and nutrients in 1980 are shown in Figure 3.
Most input occurred in the first half of the year, the traditional wet
season.

Nutrient loadings from other pump stations at Culverts 10, 11, 12, 12A
and 4A, and S-236 were not considered in the above budgets, but since most
of these stations had water high in nitrogen, an analysis was done to
determine how significant the nutrient contributions from these structures
would have been if they had been included in the budgets. Culvert 11 was
not included in this analysis due to a lack of chemistry data.

Rough estimates of nutrient inputs were calculated by averaging the
nutrient data for each month and multiplying these average values by the
monthly discharge. Since these structures are capable of moving water in
either direction, nutrient data collected during discharge from the lake
were ignored.

If they had been included in the water and nutrient budgets, the five
pump stations together would have accounted for 1.3% of the water input,
1.6% of the phosphorus load, and 4.6% of the nitrogen load (Table 9).
Thus, although water discharged from these structures was nutrient enriched,

the contribution ofnutrients to the lake was of only minor significance.
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TABLE 8.

Year

1973
1974
1975
1976
1977
1978
1979
1980

ANNUAL EXTERNAL INPUTS TO LAKE OKEECHOBEE

Water

(acre-feet)

3,220,252
4,176,904
2,824,883
3,299,670
2,647,930
4,151,277
4,033,791
1,709,103

Total P

('IO6 grams )

547.5
743.5
371.4
533.5
524.4
687.1
810.4
224 .4
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Total
6

6,792.
8,607.
6,410.3
6,659.9
.9

0

0

6,475

9,142.
8,277.
7

3,185

N

rams )

6
1

Cl

10 rams

91,531
123,812
126,443
120,632
109,022
137,367
116,045

42,647
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FIGURE 3.  MONTHLY WATER, TOTAL P, AND TOTAL N INPUTS IN 1980 STUDY YEAR
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TABLE 9. NUTRIENT INPUTS FROM SMALL PUMP STATIONS DISCHARGING INTO THE
SOUTH END OF LAKE OKEECHOBEE

Annual
Discharge TP Load % of Total; TN Load % of Total ;

Station (ac—ft? (106 grams) TP Load -/ (10° grams) TN Load -/
cuLv. 10 4,743 2/ 1.4 0.6 31.9 1.0

CULV. 12 4,568 0.9 0.4 46.2 1.4

5-236 4,800 2/ 0.4 0.2 30.6 0.9

cuLv. @A 6,071 0.6 0.3 32.6 1.0

cuv. 128 1,485 /0.4 0.2 12.6 0.4

Total 21,667 3.7 1.6 153.9 4.6

1/ Total Load = Total input from Table 4 plus input from the five

“small pump stations
228.1 tonnes
3339.6 tonnes

Total TP Load
Total TN Load

Discharge estimated from stage, pipe diameter and pump operation
Togs from April through August 1980 and measured directly from
September 1980 through March 1981.

Discharge estimated from pump operation logs

Discharge estimated from Culvert 4A pump operation logs and proportion
of drainage areas serviced by Culverts 12A and 4A
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Lake Water Quality

This section first describes water quality data averaged from among
the eight lake stations. Table 10 gives the annual means of averaged
data for each year of the study. Figures 4 through 7 illustrate seasonal
trends in the 1980 data.

Specific conductance, an indicator of dissolved solids concentration,
increased from 547 umhos/cm in April 1980 to 697 umhos/cm in March 1981
(Figure 4). This increase was more evident during the last three months
of the year as lake stage continued to decline and dissolved solids became
more concentrated due to evaporation, and low rainfall and tributary inflow.
Chloride was one ion in higher concentration toward the end of winter.
Levels increased to 93.9 mg/L in March and averaged 80.9 mg/L for the year.

Alkalinity also increased during the year, ranging from 1.8 meq/L
to 2.4 meq/L in March with an average of 2.1 meq/L.

The pH level changed Tittle over the year, averaging 8.22.

Turbidity continued to show the seasonal trend that has been
exhibited in past years (Federico et al. 1981). The lowest turbidity values
were recorded in the summer months, reaching a Tow of 3.6 NTU in August
and increasing to 44.4 NTU in March (Figure 5). As stated by Davis and
Marshall (1975), turbidity is primarily dependent on wintertime wind stress
which mixes the entire water column and causes a resuspension of sediment.

The transparency of the water as measured by Secchi depth showed
a seasonal trend inverse to that of turbidity. The greatest transparency

was observed in the summer. Secchi depth averaged 0.6 meters for the year.
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Color exhibited no apparent seasonal trend, averaging 35 Pt units
over the year.

Dissolved oxygen concentration varied seasonally in response to lake
temperature. The mean concentration peaked at 11.5 mg 02/L in January
when a mean temperature of 10.7° C was recorded. The average D.0. concen-
tration for the year was 8.4 mg/L and ranged from 86% to 106% of saturation
levels.

Total organic carbon averaged 15.7 mg/L and varied little over the
year.

Chlorophy11 a, an indicator of algal biomass, was measured each month
except August and September, two months which have shown large algal
growth in the past (Marshall 1977). The graph of chlorophyll concentrations
(Figure 6 ) also includes data from December 1979 to March 1980, since these
data have not been presented before. Mean chlorophyll values ranged from |
5.0 mg/m3 in December 1979 to 32.1 mg/m3 in June 1980. The mean annual |
concentration appears not to have changed significantly since 1974-1976.

The mean total and orthophosphorus concentrations for 1980 were
0.084 mg/L and 0.033 mg/L, respectively. These concentrations were less
than the highest annual averages recorded in 1979 (0.097 mg/L and
0.045 mg/L) but were still greater than levels recorded in any other
year. Concentrations declined in the summer and increased during the
winter (Figure 7).

Total nitrogen in 1980 averaged 2.62 mg/L, higher than for any other
year on record. Organic nitrogen, which accounted for 92% of the total
concentration, was the nitrogen fraction responsible for this increase.
Inorganic nitrogen averaged 0.21 mg/L, slightly less than the 1979 average

of 0.26 mg/L. The inorganic fraction exhibited a distinct seasonal trend,
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with Tevels nearing detection 1imits in the summer and fall (Figure 7 ).

One of the most interesting phenomena revealed during the eight
years of study has been the seasonal variations in N and P concentrations.
Federico et al. (1981) previously observed that maximum inorganic N and P
concentrations occurred in the winter while the Towest values occurred
during the summer. They attributed these variations to a complex association
between many factors including phytoplankton and Tittoral zone dynamics,
internal nutrient cycling and hydraulic Toading characteristics.

Federico et al. found orthophosphorus to be positively correlated with
morphometric characteristics such as lake stage, mean depth, volume and
surface area. A relationship was also found between ortho P and external
inputs of orthophosphorus, but this relationship was not as well defined.
Because external loading could not fully explain the seasonal variations in
lTimnetic ortho P concentrations, an internal Toading process was suggested.

Attention was focused on two areas where this internal loading process
may have occurred: the large littoral zone and the agricultural islands
on the west and south sides of the lake, respectively. At the end of the
growing season in the fall, most macrophytes in the littoral zone senesce,
collapse to the sediment,and decompose. This decohposition releases
proportionally more phosphorus than nitrogen (Brezonik et al. 1979).
Federico et al. proposed that the fall/winter flooding of the littoral zone
facilitated the transport of these nutrients to the lake's limnetic zone,
contributing to the fall/winter peaks in inorganic N and P Tevels. The
agricultural islands (Ritta, Torry and Kreamer) were intensively farmed
before the latest stage regulation schedule was put into effect. These

islands were heavily fertilized with phosphorus and there is reason to
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believe that this phosphorus was relatively mobile in the soil. When the
regulation schedule was raised to 17.5 feet MSL, these islands were flooded
during the dry seasons of 1978 and 1979, and phosphorus was presumed

to havé been extracted from the soil and transported to the lake's Timnetic
zone. Federico et al. concluded that the record-high orthophosphorus levels
observed in 1979 were caused, in part, by sustained flooding of the

littoral zone and islands. However, it was noted that the large external
inflow of phosphorus could have also factored in the high lake ortho P
concentrations.

A plot of ortho P concentrations for the eight years of study
shows that values decreased from the extremes recorded at the end of the
1979 study year (Figure 8). (However, it is important to note that
summertime ortho P levels in 1980 were higher than those of any other year).
A decline in lake stage coincided with the summer reduction in ortho P
concentration. In the fall of 1980, the lake did not experience the
rise in stage that occurred in the previous two years and by March, the
ortho P concentration had increased to only half of what it was in March
of the year before.

Looking at Figure 8, one could conclude that the 1980 data provide
additional evidence that littoral zone flooding was at least partially
responsible for the high ortho P levels in 1979 because both stage and
ortho P were high in 1979 and Tow in 1980. However, a causal relationship
between stage and ortho P cannot be proven from the data at hand because
the 1979 external P input was also high (810.4 tonnes) and the 1980
external input was very low (224.4 tonnes). Consequently, the inclusion

of the 1980 data neither strengthens nor weakens the hypothesis that
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nutrient transport from littoral zones is an important internal loading
mechanism at high lake stages. This hypothesis needs more intensive
investigation.

Total phosphorus showed the same seasonal trend as orthophosphorus.
The total P winter peak in 1980 was less than that of the year before
(Figure 9).

The winter peak in inorganic nitrogen was also slightly Tess than that
observed in 1979 (Figure 10). It has been suggested that wintertime
release of inorganic N from resuspended sediments may partially account
for winter increases in this nutrient fraction (Messer et al. 1979,
Brezonik et al. 1979; cited by Federico et al. 1981). Federico et al.
reported that inorganic nitrogen did not appear to be closely related
to lake stage or similar morphometric parameters. Utilization by phyto-
plankton is probably responsible for driving inorganic N to its summertime
Tows.

No strong seasonal trends in total nitrogen have been apparent during
the study. However, it appears from Figure 11 that total N has been
generally increasing since 1977. Organic nitrogen is reponsible for this
increase since this fraction has averaged 91% of the total N concentration.

Federico et al. noted a significant decline in annual inorganic
nitrogen to inorganic phosphorus ratios (IN/IP). The mean annual
IN/IP ratio decreased from 22.5 in 1973 to 6.1 in 1979. 1In 1980, this
ratio was again 6.1. The ratio varied with the season, ranging from
1.8 in August to 11.8 in January (Figure 12).. This seasonal variation
has also been observed in previous years. Assuming an intracellular

N/P ratio of 7.2:1, algal growth would have been potentially Timited by
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nitrogen in the summer. During the winter, inorganic phosphorus and nitrogen
levels were high enough so that neither N nor P was a limiting factor.

Some other factor (e.g. light, temperature, micronutrients) probably limits
winter phytoplankton growth.

The average total nitrogen to total phosphorus ratio (TN/TP) in 1980
was 33.7. This figure is higher than the 1979 ratio of 23.6, reflecting
an increase in organic nitrogen and-a decrease in total phosphorus.

The TN/TP ratio varied seasonally as in the past, with the highest values
occurring in summer and fall months. This seasonal pattern was opposite
to the seasonal pattern of IN/IP ratios.

Table 11 shows mean values of water quality parameters at each lake
station. No attempt has been made to test for statistically significant
differences between stations, but some relative differences can be noted.
For instance, turbidity was highest at stations 3, 4, 6 and 8. Federico et al.
(1981) found that turbidity levels were significantly greater at these
stations than at other stations and attributed this to stations 3, 4, 6,
and 8 being over mud bottomswhile stations 1, 5,and 7 are over sand bottoms.
In 1980, inorganic nitrogen and phosphorus concentrations were lowest
at station 5 and highest at station 4. Total nitrogen concentrations
tended to be slightly greater at the north end of the lake (stations 1, 2
3). Stations 3 and 4 had the highest average concentrations of total P
while station 5 had the lowest. However, station 5 ranked highest in
average chlorophyll a concentration. No apparent differences in IN/IP
and TN/TP ratios seemed to exist between the north and south ends of the

Take.
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Table 12 shows mean annual orthophosphorus concentrations at each
station over eight years. Note the large increase in mean orthophosphorus
levels at all stations in 1979 and the subsequent decline in 1980 (except
at stations 3 and 4). The greatest change occurred at station 5 which is
closest to the western littoral zone and may have been more heavily in-
fluenced by internal nutrient loading from this area in 1979. Mean ortho-
phosphorus at this station jumped from 0.004 mg/L in 1978 to 0.041 mg/L
in 1979 and then declined to 0.015 mg/L in 1980.

TABLE 12. MEAN ANNUAL ORTHOPHOSPHORUS CONCENTRATIONS AT THE
BASIC EIGHT STATIONS

Mean Annual Ortho Phosphorus Conc. (mg/L)

Station 1973 1974 1975 1976 1977 1978 1979 1980

LOO1 0.005 0.014 0.008 0.009 0.013 0.016 0.038 0.031

L002 0.004 0.009 0.009 0.013 0
LOO3 0.004 0.009 0.01 0.019 0.011 0.025 0.041 0.044
LOO4 0.004 0.009 0.015 0.019 0

.014 0.018 0.044 0.029

.022 0.028 0.042 0.048

LOOS 0.002 0.023 0.004 0.009 0.005 0.004 0.041 0.015

LOO6 0.011 0.017 0.016 0.021 0.020 0.029 0.058 0.036
LOO7 0.004 0.019 0.018 0.017 0.018 0.018 0.050 0.032
LOO8 0.007 0.013 0.011 0.015 0.013 0.011 0.044 0.029

-48-



Eutrophication Modeling

As outlined by Federico et al. (1981), several mass balance models
have been tried in an attempt to accurately predict nutrient concentrations
in Lake Okeechobee using nutrient loadings and morphometric and hydrologic
data. The predicted nutrient concentrations can then be used to assess
the expected trophic state of the lake given a certain nutrient Tload.
0f the equations examined, Federico et al. found that a modified Vollenweider
(1976) model was the best predictor of the observed in-lake concentrations
of nitrogen and phosphorus. The modified Vollenweider equations for

total P and N are expressed as:

TP = 0.682 (Lp/(qs(1 + J?Q ) ) ) 0.334 (3)
_ - 0.858
TN = 1.29 (Ly/(a (T + 7)) ) ) (4)

where,
TP and TN are the predicted in-lake concentrations of
total phosphorus and total nitrogen (mg/L)

Lp and LN are the annual loading rates of total P and

total N per unit of lake surface area (g/mz-yr)

A is the hydraulic loading rate (m/yr)
t, 1s the water residence time (years)

Substituting the 1980 values for Lp, LN’ A and T, into these
equations, the predicted concentrations of total P and total N were
0.094 mg/L and 2.04 mg/L, respectively. These predicted values
compare with the 1980 measured concentrations of 0.084 mg P/L and 2.62

mg N/L. The percent difference between the predicted and measured
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concentrations was calculated by:

predicted conc. - measured conc.
measured conc. X 100 (5)

% difference =

The difference in phosphorus concentrations was +12 percent. This
indicates that the modified Vollenweider (1976) model slightly over-
predicted total P concentrations in the lake for 1980. Over eight
years, this model has given an even split between over-predictions and
under-predictions. For the previous seven years, the model estimated P
concentrations well with an average percent difference of only 2% between
predicted and measured concentrations (range = -24 to +53%). The good
prediction for 1980 provides further evidence that this model is well
calibrated for phosphorus.

The percent difference between predicted and measured nitrogen
concentrations was -22 percent which compares closely with the previous
seven year average of -26% (range = -50 to -4%). The nitrogen model has
consistently under-predicted nitrogen concentrations for each year of
the study. Federico et al. suggested that this under-prediction resulted
from an underestimation of the nitrogen loading rate, since nitrogen
fixation and dry deposition of NO2 were not considered in the nitrogen
budget.

It is interesting to note that even though the 1980 hydraulic and
nutrient loading rates were very low, the modified Vollenweider equations
still provided a good estimate of phosphorus and an estimate of nitrogen
that is consistent with estimates of other years. As a result, it
can be stated that the model performs well for years when there is low

inflow to the Tlake.
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DISCUSSION

Trends in Lake Nutrient Levels

The most important finding to be drawn from the 1980 data relates to
the effect of lake hydrology on nutrient levels. The 1980 study year
contrasts with 1978 and 1979 with regard to both water input and lake
stage. During the 1978-79 period, the lake experienced large water inputs
and lake stages above 17 feet, which culminated in abnormally high limnetic
nutrient concentrations at the end of 1979. 1In 1980, low inflow resulted
in the lowest annual input of nutrients measured for any year of study and
the lake stage did not exhibit its usual increase in the fall, but instead,
continued to decline. Consequently, 1980 nutrient concentrations did not
approach the peak levels of 1979, except for total nitrogen. It appears then,
that annual changes in lake stage and/or water input can influence nutrient
concentrations in the lake from year to year.

Although peak concentrations of phosphorus and inorganic nitrogen
declined to their pre-1979 levels, two disturbing trends became more evident
with the inclusion of the latest year of data. First, the 1979 and 1980 ortho-
phosphorus seasonal minima have increased from previous years (Figure 8 ).
Prior to 1979, summer ortho P levels were near the limit of detection.

The higher levels in 1979 and 1980 indicate excess ortho P not taken up by
phytoplankton because of limitation by some other factor, possibly nitrogen.
This provides evidence, in addition to the lower IN/IP ratios observed in
recent years, that summer/fall primary productivity has become limited by
nitrogen rather than phosphorus. Since nitrogen can be fixed from the
atmosphere by blue-green algae, productivity could be Tlimited by the rate

of nitrogen fixation. If indeed nitrogen is the limiting factor, the
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combination of nitrogen fixation and excess orthophosphorus could lead to
greater algal blooms. Second, total nitrogen has been increasing since

1977 (Figure 11). The reason for this increase, particularly the

dramatic rise in 1980 caused by an increase in the organic nitrogen component,
is unclear since 1980 nitrogen inputs were low. The increase could possibly
be explained by an increase in nitrogen fixation, but no evidence is presently
available to support this hypothesis. Both of these trends in ortho P

and total N should be watched in the future.

Recommendations for Future Studies

Although analysis by Federico et al. (1981) appears to show that the
high nutrient concentrations of 1979 were caused by flooding of littoral
areas as well as large external inputs, it was difficult to compare the
effects of these two factors because they occurred together. Given a
situation similar to 1979, an intensive study should be conducted to
collect nutrient samples in and near the western littoral zone, agricultural
islands and major inflows. Samples collected at this time could be
compared to samples obtained during a period when surface inflows and
lake stage were low. This type of study would be useful in determining the
relative impacts of internal and external nutrient loading.

Other investigations could add further to an understanding of
eutrophication processes in the lake. In the months since the end of the
study period of this report, Lake Okeechobee dropped to a record Tow level
due to continued drought. In the late summer and fall of 1981, precipitation
fell over the Everglades Agricultural Area and this water was discharged into
the lake in an attempt to increase available storage. This period, which

provides an opportunity to study the effects of drought followed by large
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inflows of nutrient-rich water, will be discussed in the next annual report.
Other possible studies involve closer looks at the effects of sediment
resuspension and the relationships between primary productivity and

chlorophyll a and such factors as nutrients, light penetration and season.
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APPENDIX 1

SUMMARY OF WATER QUALITY IN SURFACE
DISCHARGES TO AND FROM LAKE OKEECHOBEE -
APRIL 1980 THROUGH MARCH 1981
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APPENDIX 2

LAKE OKEECHOBEE WATER CHEMISTRY DATA -

APRIL 1980 THROUGH MARCH 1981

B-1
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€
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SAMPLE

~ NUMBEK

-4065
-4106
-4119
-4135
-4149
~4165
-4i81
-4i91
-4201
-4212
-4222
-4232
SAMPLE
NUMBER

-409Y
-4109
-4119
-4135
-414Y
4165
~-4181
-44i91
-4¢01
-421ic
-422¢
-4£3¢

DATE
MU/DA/YR

4/ S/1EU
2/15/7¢cv
6fle/Bl
T/21760
6/20/80
Y9/16/60
10/16/860
L1/ 6/50
12/11/80
1/715/81
2/19/61
3/26/61
SECCHI
[l

« 30
o0

«EU
e 90
90
00U
50
.90
25
2V
« 20

LAKE UKEELHUBEE WATER CHEMISTRY DATA

PROJECT ¥

PARAMETER

DaTt
UePTH
SAMPLE

STATION

T1iMtE
HUUR 2 MIN

1055,
1140,
G50,
830
b4,
G40
1025,
640
6lbe
10z,
11lzb.
G50.
TUKB
JTU

23.0
?.E
o 7
et
3.0
445
5.2
11.C
leol
15.5
36.,C
43.0

ra
DATE OF P
KANGE OF VALUES UNITS
4/ 1/80 - 3/31/81 MC/DA/ZYR
Use = 0«0 METEKS
Co TYPE
= Lyol CODE
TehMp DeCo SP CONOD PH
CENT MG/L UMHLCS/CM
P 7.8 494 . 8,00
€2 7.0 514, 790
270 Beb 547, Bel4
2746 bet 578 8.09
0.1 Ted 5G0. T.85
28a1L .2 570 B.16
2440 78 560, B.1l8
2l beb 579 3.23
16.6 8.5 610, Bsl3
11.0 1le5 640, Be24
cla5 be3 688, Bel2
17.9 Geh 68?y“ Bel5
CULOR T.SUS.50D TUTAL FE TDISS FE
UNITS MG /L MG/L MG/L
40. 58
20
45,
BU.
3C.
£5.
ZU.
30.
35,
i,
26 l.3¢6 02
35 SB. 0 1.06
B-2



| &

LAKe UKEECHUBEE WATER CHEMISTRY DATA

PRUJECT ¥ DATE OF P
|
J PARAMETER RANGE OF VALUES UNITS
. | DATE 4/ 1/80 - 3/31/81 MO/DA/YR
' DEPTH Cse0 - 0s0 METERS
W SAMPLE 0. 0.  TYPE
) STATIUN = L0O1 CULE
SAMPLE NCX NC3 NOZ NH4 TKN TKN=NH4
NUMDER MG N/L MG N/L Mo N/L MG N/L MG N/L MG N/L
“ i
Y -4Q99 «311 «307 < <004 « 02 cel13 2.11
Y 4109 e 21ib e2l4 < «0C4 oll 2e44 2.33
ﬁ' cy -4119 s OLl7 eUl3 < -CGQ < « Ul 1-81 1.80
Y -4135 s lcCb « 023 «OUS 02 3.12 3410
I -4149 UG < 004 U4 UL 374 3.73
B Y -4165 « 010 «0C5 . 005 06 2431 2425
Y ‘lel clda -129 < l004 < cOl 2.02 2!01
Y -4191 < FEVIVEE 0Us < 004 < eUl Z.01 2400
" Y -4201 vdlc e300 < 004 e U1 . 3.81 3480
Y f*le « 309 « 385 < 004 < aGl 2007 2006
Y 4222 eid «H08 < P VIVE TR 0l 3.70 3,69
‘b ‘Y -423¢ 490 494 < «004% < « 01 Ze09 ”7a196
SAMPLE NOX+NH4 TCTAL N LPU4 TPU4 CHLOGR A PHAED
NUMBER MG N/L MG N/L MG P/L MG F/L MG/M3 MG/M3
¢
Y -4099 133 Cebh AOCG -055 903 202
g Y  -4l0v 033 2.66 <050 .073 1244 340
Y ‘Qllq U3 l|53 -0i3 ‘sz 59.2 5-5
Y -4135 «C5 3412 «G1l3 sUTL 32.b6 445
Y -414% WUl 3.74 < LC2 «Ub0
@ Y  -4165 W07 2432 0z2 L0b1
Y -4161 e 14 Zelb 26 003? 2844 3.3
Y —“l91 < oUl ZoUl 0003 lb35 32-1 4.3
[ ¢ -4201 « 3¢ beid 051 098 Ga.8 248
Y -421l¢ 040 Ze40 U35 «129 17.6 8.2
Y -#222 o2 Gec1 G50 s 103 19-8 4-2
G Y -4232 el 3419 040 078 9.9
@
G
!
-
| -
E 1
B-3
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SAMPLE
NUMBER

-40Q9
-4109
=-4119
~41.35
4149
=416
-4lb1l
=419l
-4201
-4clé
~422¢
. —4232
SAMPLE
NUMBER

-4099

-4109
-4119
-4145
-4149
-4165
-41b1
-4i91
-4¢01
-421¢
-42¢d
-&4¢3¢

NA
MG/L

5248

eL
MG /L

Q?cb
73.¢
TUe4
GBleb
715.¢
8le.V
1G5
dlel
SRV
7540
S?Cb
F3.1

LAKE UKEECHUBEE WATER CHEMISTRY DATA

PRUJECT Y
PARAMETER
DATE
OePTH
SAMPLE
STATLON

K
MG/L

4,63

SU4
MG/L

5547

KANGE OF VALUES

4/ 1760

VPRV

LOOL

Ca
Mo/l

40.05

Ue

TUTUKG C

B-4

MG/ L

Lot
l4.6
15!“
1643
L7446
157
13.0
loal
15.2
l16.6
lblb
1747

3/31/81

Culte

MG
MG/L

17.49

UNIT
MO/DA/YR

UsC METERS
e TYPE

HARDNESS
MG/LCACL

17240

DATE OF P

S

ALK
MEQ/L

1463
1,90
1.89
2,09
2421
2.28

2404
2,04
1.92
2415
2424
2,34



LAKE UKEECHUBEE WATER CHEMISTRY CATA

: PROVECT Y DATE OF P
PARAMETER Ranct OF VALUES UNITS
;
" ; DATE 4/ 1/80 - 5/31/81 MO/DA/YR |
= ) DEPTH 0.0 - 0.0 METERS
@ SAMPLE 0. 0. TYPE
} ) STATION = LOOZ CUDE
D .
SAMPLE DaTe TiMc TEMP D.0, SP COND PH
NUMBER MU/DAZ/YR  HOUKsMIN CENT MG/L UMHOS/CH
“ i
Y ~-4100 4/ 9/80 111C. 247 7.9 561 Ba1l7
Y -4110 2/15/¢Q 13¢C. 27406 da3 557, 7498
ﬁp Y -4120 6/16/00 1035, el 1.9 571 835
Y -4l30 Ti21/860 920 279 Te5 571, 8.49
Y -4150 8/20/7a60 G30. 299 Tel 624, 8.00
i Y ~-4lbo 9/1o/80 G55, 2643 67 570, Be54
Y -418¢ 10U/16/80 1045, 2241 B.0 €10, Bal4
Y -41Y9¢ 11/ 6/80 GO0 219 845 587. 8.20
G Y -4202 1¢/11/80 1537, 199 eb 600, 8415
Y -4213 1/15/6l 1012, 10.4 1245 643, - 8449
Y -42¢3 2f19/81 1115, 2241 .6 683 Bs.11
@ Y -4233 3/26/81 1313, 1944 947 699 §o22
SAMPLE SELChI TURB CULOK TeSUSesD TOTAL FE TDISS FE
: NUMBER M JTu UNILTS Mo/L MG/L MG/L
. g:
Y “4100 029 30-0 300 .50
Y "*’tllO -30 de6 20. )
; Y *4120 lU.C 4&.
_ Y ~-4136 50 13.C 6C.
Y -ﬁlbO 1" 5-8 fb-
Y -4ld¢2 e 20 G5 15,
i Y -4152 e 00 16.0 30.
¢ Y -420¢2 «4 U 15.5 39,
Y ‘QZLB «OU lez.C 36,
Y -4ce3 W20 38.0 25 Y8 < .02
ﬁl Y -4233 « 30 34-0 3U¢ 52-0 oB#
@
&
fore
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= =t = = = X < = = =

SAMPLE
NUMBER

-4100
-411i0
-4120
~-4136
-4150
-4166
-418¢2
-415¢
-420¢
-4213
-4223
. —4233
SAMPLE
NUMBER

-4]100
-4110
-4liu
-413¢6
~-415C
-4lob
~-4lye
-419e
-420¢2
-4213
-4223
-4243

NOX
MG N/L

« 399
« 330
« 217
«0U4
«0C4
010
+CC4
22¢
+1ib
$ 2U3
NUX+NR&

MG N/L

.‘{'l
38
4
.Cb
Ul
0z
.08
Ul
ol 3
13
Ly
o 21

LAKE UKEECHUBEE WATER CHEMISTRY DATA

PROJECT Y
PARAMETER

DATE
DEPTH
SAMPLE

STATLUN

NU3
MG N/L

395
e332
213

< fUUG
< UUG
«L05

« 0068

< 004
218
o114

e 446

e 199
TUTAL N
MG N/L

2."1
3.0l
i1.91
40106
3433
e3¢
o105
1e95
1ot
3428
3.5¢
3.09

' B-6

RANGE UF VALUES

4/ 1/80

A A A A A

AA AN A A A

C.0

LOOZ

NO2
MG N/L

L0YG
004
U0
OGU"
« 004
«U02
L4
G4
004
U4
004
UPU4
Mae P/L

071
.Ob"
L0
+CUG
V03
010
«L08
+O0Ll
« 04y
«Clo
038
025

U

A A A A

af31/81 nO/0

CUDE

NH4
MG N/L

« U1
« U4
02
«05
01
Ul
« 01
<0l
U1
01
«0c
Ul
TPU4
Mo F/L

121
096
IO-{Q
«C25
.0:)6
+ 038
U39
«1C0
.0“1
«08Y
12U

O.0 METE
O.

TKN
MG N/L

2.01
2.67
1.69
4.18
3633
2431
£.08
1.95
1.76
3.16
3.11
2485
CHLOK A
MG/M3

QDB
14s5
le.C
4Ce 4

33.2
2547
11.0
44
13.0
19.0

OATE OF P

UNITS

A/YR
RS
TYPE

TKN=NH4
MG N/L

2.00
2.63
l.67
4,13
3.3¢2
2+30
2,07
l.94
1.75
3.15
3.09
2.84
PHAED
MG/M3

1.1
o4
o7

245

MW Mhowam
® 2 B &
£ W



& |
l } LAKE UKEcCHUBE: WATER CHEMISTRY DATA

T . PROJECT ¥ DATE OF P
! PARAMETER KANGE OF VALUES UNITS
| ! {
DATE 4/ 1/6u - 3/31/61 MC/DA/JYR .
UEPTH e = Ge G METERS
. : STATION = L0O2 CODE
s SAMPLE NA K CA MG HARDNESS ALK
NUMBER MG /L MG/L MG/L MG/ L MG/ LCACC MEG/L
o
.Y -4100 1087
Y -4110 1.96
& -4120 _ 1.98
Y ~4136 2,09
- Y -4150 2.19
R -4lo6b 2.22
Y -4lbe 2410
Y -419¢ ) 207
@ -4202 2.00
Y -4213 2e26
Y -4223 55.60 504 42442 18.39 18l.6 - 2.32
@Y -4233 | 2440
SAMPLE CL SU4 TUTORG C T
NUMBEK MG /L MG/L MG/ L
cot
Y "QIOO 80'3 lQQQ
Y “ﬁilO ?7-0 1507
Y -4120 5Jeb 1443
Y -4136 bUeH 14.3
Y -4150 7043 16.7
@ Y -416b Blel 1943
Y -4162 788 13.3
. Y -4192 Blel . 19.7
. Y -4202 7199 12.06
Y -4¢15 772 1643
Y -4223 5869 16.0
& v -4233 9543 5547 1747
&
&
P
o
B-7
™
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SAMPLE
NUMBER

-4101
-4111
-4l21
-4137
-4153
-4167
-4183
-4193
-4203
-4214
4224
-47234
SAMPLE
NUMBER

-4101
-4iil
-4121
-4,37
-4153
-5l67
-4183
-4193
-4203
-4214
-4224
4234

UATE
MO/DA/YR

44 9/80
5/15/80
6/le/s0
T7/21/50Q
/20780
Y/lo/sl
10/16/80
11/ 67580
le/fll/860
1715761
efl9fol
3/2e/81

SECUHRI

i

+ 23
00

240
ladv
$ 50
"o 80
240
90
o 20
+ 20
e 20

LAKE UKEECHLBEE WATER CHEMISTRY DATA

PROJECT Y DATE OF P
PARAMETER RANGE OF VALUES UNITS
L
DATE 4/ 1/80 - 3/31/81 MO/DA/YR
DEPTH Ue0 =~ 0.0 METERS
SAMPLE 0. TYPE
STATION = LOO3 CUDE
TIME TeMP Dele SP COND PH
HOURsMIN CENT MG/L UMHOS/CHM
1125, 2944 Te8' 522G, 8.07
134Q. 27+2 Be3 556, 7.91
110C., 2743 T 515, Bell
45, 279 Y4 573. 8.36
lCUOn 29 .0 702 blO- 7078
1010, 2842 be5 570 8420
1103. 2544 Tsb 590, B.106
G20, 2243 be3 566, 8405
1303, £Cel Baed 600, Bs15
956 1G.7 11.2 638, Beg3
1055, 203 Ged 670 8.04
1330. 18.5 92 695 . 8409
TURB COLOK TeSUSSU TUTAL FE TDISS FE
JTu UNITS MG/L MG/L MG/L
30.0 40 o 76
6.3 50.
Bel 4U.
12.0 70,
3.0 40,
4.1 2.
6.8 20,
27.0 30,
i1.0 47
20«5 40,
49.C 30, 1.17 .05
46.0 35, 62.0 1,10
B-8
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ol - - € = = =<

SAMPLE
NUMBER

=410l
=411l

-4137
-4153
-4167
-4183
-4193
-4203
-4214
-4224
-423¢4%
SAMPLE
NUMBER

-4101
-41ll
412l
-4137
=413
-4l67
-41l83
-4193
-4¢03
-4214
~4cl4
-4234

-4121

NCX
MG N/L

s 443
«2be
Uttt
« 020
« 042
« 163
« 118
222
314G
« 410
lsbg
NOX+NH4
MG N/L

I“s
2B
« 30
o LU
V)
U3
17
w13
ol
'33
o G4
.30

LAKE UKEECHOBEE WATER CHEMISTRY DATA

PRUJECT Y
PARAMETEK

DATE
DEPTH
SAMPLE

STATLIUN

NO3
MG N/L

439
2256
0304
«01€
« 030
« 156G
e114
w218
«310
IGOC
349
TUTAL N
MG N/L

208
P!
el
44306
3.15
1.80
155
2.13
.03
3.11
308
3. U4

RANGE OF VALUES

4/ 1/60

Jeu

= Lu03

NuZ2
MG N/L

A

A A A AN A A

«Q004
«01l4
« 004
e U04
«G04
.GG‘,
«004
.OU"
« 004
<004
004

UPUO4
Mo P/L

B-9

065
«Ub4
«lc2
«0ll
Ueh
040
047
2037
« 055
«030
037

0.

e
T

A A A A

==

3/31/81 MO/D

CODE

NH4
MG N/L

« 01
02
Ol
« 03
.02-
.ol
«01
Ul
.01
ey
«03
01
TPU4
MG P/L

094
1G9
+UB1
«UbE4
»UB0O
064
0006
slUl
158
048
089

O.U METE
O

TKN
MG N/L

2424
34245
1.69
4429
3.13
1.76
l.69
2.01
lebl
Z.80
3.27
2.69
CHLOR A
MG/M3

11.1
l4.4

5.7
33.0

iC.9
19.5
14.7
12.0
15.1

845

DATE OF PR

UNITS

AJYR
RS
TYPE

TKN=NH%
MG N/L

2423
3.23
1.68
4.26
3.11
1.75
l.66
2.00
1.80
2,78
3.24

2.68

PHAEU
MG/M3

2

W= O~

Za
3.

W W =
e ® o o o
o4 =0 O



LAKc UKebECHUSE: WATER CHEMISTRY DATA

-t - - - =

o - € = € =

PRUJECT Y JATE UF PF
PARAMETER RANGE OF VALUES UNITS
UATE 4/ 1l/8vu - 3/31/81 MU/DAJYR
UEPTH 0.0 = 0.0 METERS
SAMPLE G G TYPE
STATION = LUUS CObE
SAMPLE NA K ca MG HARDNESS ALK
NUMBER MG/L MG/L Mo/ L MG/L MG/LCACC MeQ/L
-4l01 1.69
=4111 1.96
-4121 1.98
-4137 2.09
-4153 2430
-4167 228
-4133 2410
-4193 2.04
-4203 2.03
-4dl4 2432
4224 53-75 Qlﬁ? 40.84 l?cd? 175-5 2-24
-4234 2e34
SAMPLE CL SU4 TUTURG €
NUMBER MG /L MG /L MG/L
-4101 V24 13.8
-4111 7740 L15.9
-4121 8.t 14,3
-4137 aCe5 15453
~-4153 73.0 lo.l
~-4167 BleU l3.0
-41b3 T6e5 13.7
-4193 blel 19,7
-4203 799 13.1
-‘125"? b‘l-b lbob
4234 3.1 597 L840
B-10
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SAMPLE
NUMBE R

-4102
-4112
-4122
~4138
-4154
-416¢
-4186
-4194
-4204
-4215
-4225
-4235

SAMPLE

NUMBE K

-4102
-411l2
-4122
-41306
-4154
-4l6b
-41806
-4194
-4204
-4diD
-4225
-4¢235

DATE
MU/UAZYR

4/ 9/8G

5715780

6/ le/EL

Tielic0

8720780

9716780

10/16/80C
11/ 6780
let 11760
1/15/61

el l9/61l

3/2bifvi

SECCHI

M

« 18
e 40

35
eCU
lelv
..(b
30
3V
ole
20
.2{;

LAKE OKEECHGGBEE WATER CHEMISTRY DATA

PROJECT
PARAMETE

DATE
UePTh
SAMFLE

STATIUN

TIME
HUOURSMI

Ll145.
1355,
1115,
1005,
L1015,
1033,
1135,
G52,
1e45,
G461
1037,
1350,
TURB
Jiu

5440
70
14.C
£4.0
Te2
3.8
‘O.’?
9.0
190
4240
S2eb
4240

Y DATE UOF P#
K RANGE UF VALUES UNITS
4/ 1/80C - 3/31/81 MO/DA/YR
G0 = 0.0 METERS
O TYPE
= L004 CODE
TEMP DelUo SP COND PH
N CENT MG/L UMHOS/CHM
2542 77 501, Be04
2747 el 558, 793
217 746 578, 8§.27
¢80 7.2 5G0. .11
29.7 7.1 560, 775
2844 6eb 570 8.19
299 G0 600. 8.30
2243 tal 587, 8.00
2042 ted 6C0. Bel2
10.8 11.2 637, Bal5
20.3 8.7 670, d.03
1845 Yol 697, b.07
COLOK TeSUS.SU TOTAL FE TDISS FE
UNLITS MG/L MG/L MG/L
40, « 80
5C.
4U.
45,
45,
30.
1C.
3G,
jo.
33,
2D le43 02
32, 6040 1.27
B-11



LAKE OKEECHUoEE wATER CHEMISTRY DATA

G| , PROJECT Y DATE OF

! PARAMETER RANGE OF VALUES UNITS
DATE 44 1780 - 3/31/81 MU/DA/SYR
DEPTH UeU = Oe0 METERS
SAMFLE O (V8 TYPE
’ STATION = LUC4 CODE
- SAMPLE NUX NC3 NO2 NH4 TKN TKN=NH%
NUMBER MG N/L MG N/L MG N/L MG N/L MG N/L MG N/L
e’ Y -4102 0443 0439 < 1004 U 2-36 N 2.30
nY ~41l¢ 299 295 < 004 « 03 2426 2+23
@ 7 -4122 « 248 254 < »G0s < <01 l.92 1.91
cY -4138 e 167 « 193 < «CO4 02 2e34 2.32
- Y -4154 « 10U 075 « 025 «01 2ol 2.23
S Y -4lob « G311 027 «C04 < <01 2.20C 2.19
Y ~4186 092 L8 < 004 < U1 1.86 1.85
Y -4194 « 180 «182 < «C04 « 0% 2.19 2015
oo 7 ~-4204 222 216 < VIVE T +01 1.76 1.75
Y -4215 264 260 < <004 < Ul 2.86 2.85
Y -4¢25 «4l9 s415 < 004 < «01 2e47 2+406
.' .Y -4235 e 452 e 440 < QU4 < Ul 3.10 3!}?
SAMPLE NUOX+NH4 TCTAL N CPU% TPU4 CHLOR A PHAEU
NUMBER MG N/L MG N/L Mo P/L MG P/L MG/M3 MG/M3
Y =410 50 ¢80 «LE4 «155 15.8
Y ~4112 33 256 «070 161 15.9
Y ~4ile 31 £e22 Q49 «UBY Be4
Y -4136 322 2!5“ 004b 0108 lllq 4-?
Y ~4154% elld £e34 +U43 0BG
Y -4lol Ch £el3 036 072
Y ‘4150 iU 1s95 0039 OUBQ ?09 2:5
Y —4199 s L3 2edb 0099 |055 12-2 5.2
* -4209 0&3 1198 1046 1099 1007 2lb
Y -4e1o 27 dele 04l »100 11,1 4,0
Y -4225 43 2e09 « 043 ul5d 13.8 . 5.0
Y -4235 406 3.03 OCbl 1109 bol
B-12



‘ N
I LAKE OREECHUBEE WATER CHEMISTRY DATA

G ‘ PROJECT Y DATE OF
| PARAMETER RANGE LF VALUES UNITS
| DATE 4/ 1/80 =  3/31/81 MO/DA/YR
& SAMPLE s 0. TYPE
; l
. ’ STATION = LOO4 CUDE
SO ‘e
| | SAMPLE NA K Ch M6 HARDNESS ALK
NUMBER MG /L MG /L MG/L MG/L MG/LCACL  MEG/L
&
Y  -4102 1.58
Y -4llz 1.96
@ Y -uizc 1.98
Y ~-41306 2025
e Y. -4lba 2.19
S Y -4l 2428
Y -4lb6 - 2.38
Y -4194 2,02
@ Y —4204 2406
Y =42l 2.26
Y o -422b 54470 4495 41479 13435 179.9 2.27
“_‘Y -4235 ‘ 2e34
SAMPLE cL SL4 TUTOKG C
NUMBER MG /L MG/L MG/L
et
Y o -4lo2 670 1249
Y -4ll2 71746 1549
Y -4i2e oleo l4.b
Y  -413b B3 15.5
Y  -4154 7542 1948
* Y "‘flbb' UBQB 1‘1‘-?
Y  -4l806 78.6 12.6
Y -4iv4 7940 15.7
OO Y- -4¢U% bUe9 14,2
Y -4215 77.2 2143
Y  -422) 6647 13.5
@ Y -4235 9341 5547 19.7
@
&
Ll
o |
-
B-13
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SAMPLE
NUMBER

-4103
4113
-4123
-4139
-4155
-4171
-4189
-4199
-4207
-4220
-4230
~4¢36
SAMPLE
NUMBER

-4103
-4)l1ls
-4123
-4139
-4155
-4.71
-418Y
-4199
=-4207
-4¢20
-4230
-4236

DATE
MU/DAJYR

44 /60

5/15/480

b/l6/bU

7/21/80

B/20/860

G/1le/80

10/16/80
11/ 6/wou
12/11/80
1/15/61

2/19/01

3/20/81l

SECCHI

M

« 34
e TU

+ 70
.\;U
50
«80
+ 20
GG
U
+ 50
20U

Lake UKceECrnOoSEE WATER CHEMLISTRY DATA

PROJECT Y
PARAMETER
UATE

DEPITH
SAMPLE

STATLON

TIME
HOUR» MIN

955,
10s0C.
1520,
1205
1415,
1430,
1322,
1l42.

95U
1luZe
1204,
1538,
TURS
Jiu

—

W
CO=JWwWWwWwhYy S~~~

- - - - - - - L] - - ® -

C VO O WDy~ O L

(S

RANGE OF VALUES

4/ L1/060
Q.U

LOO53

femp
CENT

£3.9
2669
31.3
2840
3246
292
2643
2045
1C.7
e
16,0
COLOUR
UNITS

30.
SU.
40
4C.
20.
3C.
10.
25.
"8'
20
c0.
33.

(VN

DATE OF
UNITS
3/31/81 MO/DA/YR
0.0 METERS
Co  TYPE
CUDE
DeG. SP COND PH
MG /L UMHOS/CM
Bol 578 8.21
el 562, 8.08
111 565 9.16
7.9 571, 8469
7.8 €60, 8435
840 560. 8485
Beb 590, Sel4
9k 5784 3.86
9.0 570, 8479
11.5 641 8424
6.7 667, 8.29
9.3 657, 8,09
T.5US.SD TOTAL FE TDISS FE
MG /L MG/L MG/L
.56
26 < 02
8640 1434



‘.

- - s ] o - o - L -

D e e e e

SAMPLE
NUMBER

-4103
-4113
-4lz3
-4139
-4155
-4171
-4189
-4199
-4207
-4220
-4230
-4236
SAMPLE
NUMBEK

-4103
-4113
-4123
-4139
-4i55H
-4l71
-41b9
-419Y
-4207
-4220
-4230
-4236

NUX
MG N/L

« 399
- lcﬁ
+ 0CE
« 043
<007
sUlU
s 004
« 006
264
« 000
« 539
NUX+NR4
Me N/L

o4l
o l8
.03
‘GD
Ul
03
«+Cl
2
.01
o271
02
95

LAKE COKEECHOSBEE WATER CHEMISTRY UATA

PROJECT Y DATE OF P
PARAMETER RANGE OF VALUES UNITS
UATE 4/ 1/B0 = 3/31/81 MO/DA/YR
DEPTH 0.0 = 0.0 METERS
SAMPLE 0. Vi TYPE
STATION = LO05 CODE
NO3 NO2 NH4& TKN TKN=NH4
MG N/L MG N/L MG N/L MG N/L MG N/L
395 < 004 < .01 1.65 l.64
160 < . 004 02 2.56 2.54
< 004 < 004 .02 2.21 2.19
036 «0G5 .01 2406 2,05
< .004% .005 W0l 2.65 2.64
. 005 .005 .02 2447 2+45
< 004 < 004 < .01 2.36 2.35
< 004 < 004 < .01 2413 2.12
< 004 < 004 < .01 2.51 2.50
260 < WLC4 < .01 3.10 3.09
< 004 < 004 < WOl 1.80 1.79
539 < 004 < .01 3.45 3.44
TOTAL N UPU4 [PO4 CHLOR A PHAED
MG N/L M6 F/L MG P/L MG/ M3 MG/M3
2+0b oe3 s085 11.1 2l
2472 .040 V106 19.9 3.7
2ec2 0G4 c049 B4.0
£e1C «00> W 055 33.8 1.8
Zebb «003 032
2448 002 L U4y
2.36 < .02 W018 32.3
Zelb < L 002 NPE! 0. G 3.6
2491 < .00z L0441 27.2 o1
4436 «010 065 1749 5¢7
ledl < . 002 W04 Y 12.2 3.5
Bngq ICQD olZU 1405
B-15
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LAKE UKEECHUBEE WATER CHEMISTRY DATA

PROJECT Y DATE OF
PARAMETER RANGE OF vALUES UNITS
DATE 4/ 1/60 - 3/31/81 MO/DA/YR
DEPTH Ue0 - 000 METERS
SAMPLE U O TYPE
| STATION = L0OO5 CUDE
} SAMPLE NA K CA MG HARDNESS ALK
§ NUMBER MG /L MG/L MG/ L MG/L MG/LCACO MEQ/L
Y -4103 1.84
Y -4113 1.96
Y -4123 1.89
Y -413%9 2.09
Y  -415% _ 2,07
Y -4171 2.28
Y -4189 2415
Y -4199 2.15
Y -4207 1.95
1 -4220 ' 2.32
IY —4230 5565 5009 44.1& 15005 18%.6 2-46
Y -4236 2,37
SAaMrPiLE CL SC4 TOTCGROG C
NUMBER MG/L MG/L MG/L
Y -4403 tle3 12.0
Y -4113 77«0 les2
Y ”4123 cl«b 17.1
Y -4139 805 18.2
Y -4195 73,0 1744
Y -4171 blel 17.9
Y -41bY Toed l4,.4
Y -4199 dce3 ' 17.9
Y -4207 788 15.8
| -4220 7843 o 15.1
CY ~-4230 BoeY 14,9
Y 4230 93-1 bB.O l?-q
B-16



.' ' LAKE CKEECHOSEE WATER CHEMISTRY DATA

PROJECT Y DATE OF
PARAMETER RANGE COF VALUES UNITS
DATE 4/ 1/80 - 3/731/81 MO/DA/YR
! OEPTH c.0 =~ 0.0 METERS
SAMPLE Joe Oe TYPE
’ STATION = LudGe CUDE
. SAMPLE . DATE TIME TEMP Dol SP COND PH
NUMBER MC/DA/YR HUOURsMIN CENT MG/ L UMHOS/CM
Y ~-4104 4/ /80 G060, 2343 be0 559, 8.08
Y -4114 9115/6d 83C. 2545 Bae3 543. 785
oY -41c4 &/lb/cd 1200, 2bet bael 561l 8e52
.Y -4140 7/21/8¢C 10450 Zbol bed 5?3. 8.02
X -4156 B/2u/sgu 1100. 30+ 41 7.0 560, T«75
i Y -4l172 9/16/8G 112C. 2844 63 570, 6.10
Y -41o7 10/1o/60 1210, 220 Teb €1C. B8.33
Y -4197 il/ &€/EBG 1037, L be3 608, be04
G Y 4209 12/11/60 1153, 205 bet 600, Bae25
Y -4216 1/15/061 Gll. LUWU 11.5 672, Ga27
Y -4226 . 2/494061 G408, 1945 Gab 680{ 600
@ Y -4231 - 3/20/81 1432, 16.6 943 701, 6410
SAMPLE SECCHI TURS CULOR TeSUSSD TOTAL FE TDISS FE
: NUMBER M JTU UNITS MG/L MG/L MG/L
1 Y ~-4104 e 23 36.0 30. 09
Y ~-411l% «60 Gad 50
® Y -4l24 6.7 40,
Y -9140 O?b 4,0 35u
[ Y -41l7¢ lLeo0 4.C 20,
Y -4lo7 80 beg 10,
i Y =4l197 30 3440 30,
t; Y -4205 «5C 6ol S50
| Y -4216 + 30 2640 2. .
Y -42¢£6 e 20U 42.0 25 l.10 < 002
“ Y "‘fZ.ﬂ? -23 ‘15-0 24 bbb« U 093
o ,
]
-
Fﬁ
e
B-17
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SAMPLE
NUMBER

-4l04
~4114
4124
~4140
-4150
-417¢
-4187
-4197
~4205
-421¢0
-4226
- =4237
SAMPLE

NUMBER

-4104
-4ll4
-4124
-4140
-4i20
4172
~41lu7
-4197
-4205
4216
-4220
4237

NOX
MG N/L

« 466
323
s lud
«1b6c
«Cl1
0067
U4
o llib
+ 083
W ée3
197
4€1
NOX+NHG
MG N/L

.1‘8
37
e lG
ol
U4
ol
«Co
013
0%
c3
I23
."7

LAKE OKeECHUBEE WATER CHEMISTRY DATA

PROJECT Y
PARAMETER

DATE
UDEPTH
SAMPLE

STATION

NO3
MG N/L

b2
«319
«l78
«158
« 007
«052
«05C
o114
« 079
219
.193
s 457
TUTAL N
MG N/L

1.68
2.8b
1e52
2410
3,68
1e66
2402
2425
2432
3432
2488

3448

B-18

RANGE CF VALUES

4f 1/6¢C

A A A A

A A A A A A

Ca0

LOOS

nOd2
MG N/L

s LU4
« 004
« 004
004
«G04
2015
« 004
« 004
004
004
004
UprPO4
Me F/L

Ioc‘\"
«0b3
«U34
. 037
030
044
«033
«C24
L2
« 007
«U31
« 0365

- 3/31/781 MO/D

U

CLDE

NH4
MG N/L

01
05
« 01
.03
«03
U4

< .01

.01

< .01

.03

< .01
TPU4

MG P/L

05906
o135
077
009
'cbz
.079
051
o U47
0206
« 0494
s 1306
o142

G.0 METE
Ge

TKN
MG N/L

le41l
2456
1.34
1.94
3.067
le59
1.97
2e13
2.24
3.10
2466
3.02
CHLOR A
MG/M3

[ I I AR ]
- o @ @
[ 0 o (ST K

5.7
15.9
1545
2.6
17.5
1le4

DATE OF P
UNITS

AJYR
RS
TYPE

TKN—=NH&
MG N/L

1.40
2.51
1.33
1.91
3.64
1.55
1.96
2.12
2423
3.09
2+05
3.01
PHAED
MG/M3
be2
2ot

1e6

LW~y
. - - [ ] L ]
NNy



LAKE OKEECHOBEE WATER CHEMISTRY DATA

AT o PROJECT Y DATE OF
§ PARAMETER RANGE OF VALUES UNITS
' DATE 4/ 1180 - 3/31/61 MO/DA/YR
DEPTH 0.0 =~ 0.0 METERS
8 & SAMPLE . 0. TYPE
L ’ STATION = LOO& CoDe
N SAMPLE NA K CA MG HARONESS ALK
NUMBER MG/L MG /L MG/ L MG/L MG/LCACT  MEQ/L
b .
Y  =4104 _ 1.81
Y -4ll4 1.90
& Y -4l2e 1.98
Y  -4140 ' 2.14
Y  -4l72 234
Y -4167 2.15
Y 4197 2.04
@ Y  -420 ; 2,00
Y -42106 , 2432
Y | -4226 54¢54 4495 41.79 17.96 17643 2.27
“ Y -4237 2-40___““__“
SAMPLE cL SU4 T0TORG C
NUMBER MG /L MG/L MG/ L
ci
Y -4104 76.9 ilel
Y  =4l1i4 7544 156
® -4124 7945 1642
Y -4140 6246 15.9
Y -4l156 74,1l 1542
® Y -4l72 B8LleU 14.6
. Y  -4187 Blel 12.C
' Y =4197 G66e7 : 1743
\..,- Y -4205 0009 lbnb
Y =42106 76.3 17.5
Y —Q?.Zb 85.? llin‘f
]
o _
s
' B-19



LAKe UKEECHUBEE WATER CHEMISTRY DATA

PROJECT Y : - DATE OF |
PARAMETER RANGE GF VALUES UNITS
DATE 4/ l/6c - 3/31/81 MO/DA/YR
DEPTH Ced - 0.0 METERS
SAMPLE 0. 0.  TYPE
) STATION = L0OO7 CODE
Sl :
1 SAMPLE DATE - TIME TEMP De0o SP COND PH
NUMBER MU/UA/YR  HOUK»,MIN CENT Mo/ L UMHOS/CHM
Ko
Y -4107 4¢ G/80 G20, 2340 Bsl 558, 8.11
Y 4115 5/15/60 G00. 2544 8.0 560, 7.91
& =-4125 e/lo/BU 1215, ZBa4 79 556. B.58
Y -4141] 7121480 1100, 2Bel 7el 575, 8.09
Y -4157 8/20/60 1ils. 30.6 Te3 000, 7.85
. Y -4173 9/16/80 1132. 2B+ 4 63 580, 8.00
Ly ~-4lby 10716780 1226, 25,8 Te7 600 8.29
i { -4198 11/ 6/80 1050, 2242 ek €08, 8.12
(™ Y =400 12/11/80 1135, 2045 Gelt 600. Beb3
Y -4219 L/15/81 856 10.2 11.5 666, B8.30
!Y -422? 2119/81 1L02. 20.0 b‘? 5880 8-04
SAMPLE SECCHI TURG CULOK TeSUSesD TOTAL FE TOILSS FE
NUMBER M JTU SUNITS MG/ L MG/L MG/sL
¢
Y -4i07 o 24 240 4G 52
Y -4115 60 Te 20,
Y -‘leb “lal 43U,
Y -4141 1.50 3.3 3C.
Y 4157 PRy, Led 20
Y -4158 oClU 608 lU-
<Y -4200 EC 745 31,
Y —4¢l9 5 L340 32
Y ‘-QCE? le l?lc 25. .55 003
[ Y ~4430b « 40 9.0 1G. 4040 e 51
&
1
o=
&
=
B-20



fa
l ‘ LAKE OKEECHUbEE WATER CHEMISTRY DATA

‘ PROJECT Y DATE UF
| PARAME TEK RANGE CF VALUES UNITS
| ‘
! DATE 4/ 1/80C - 3/31/61 MO/DA/JYR
UEPTH C.0 = 0.0 METERS
SAMPLE 0. Cos TYPE
) STATION = L0G7 CODE
SAMPLE' NCX NC3 NO2 NH4 TKN THKN=NH&
CNUMBER MG N/L MG N/L MG N/L MG N/L MG N/L MG N/L
* ”ﬁlG? o*bé 0462 < 0604 |03 202* 2021
Y -4119 372 o308 < s U04 02 2.67 2.65
i | =415 « 135 131 < <004 < 01 1.34 1.33
Y -4141 « 135 «129 006 <«00
Y -4157 W07 < «L04 «LC5 U1 3,20 3,19
Y -4173 126 vdid4 <004 01 1.92 1.91
A { ‘4185 0153 0129 UU4G < <01 2041 2-40
Y -419b «US1 047 < 004 < UL 1.71 1.70
Y -4206 + 013 L0009 < «00s < 01 2430 2429
Y 4219 « 200 264 < 004 < 0l 3446 3.45
‘Y '422? o 341 t337 < U4 .Ol logb 1.95
Y -4238 .271 $267 < L004 < W01 2431 2.30
SAMPLE NUX+NH4 TCTAL N LPC4 TPU4 CHLCR A PHAED o
NUMBER MG N/L - MG N/L MG P/L MG P/L MG/M3 MG/M3
Y -“107 050 Zell -0@5 ollb 445 o b
i -4115 e39 3.0% «0b4 093 4.1 l.6
Y -4125 14 1.48 G2y «058 13.8 o7
Y -4l4l 2elt «Cbc 8.6 )
Y -4157 Ue 32l U7 049
Y ~4173 elb celU3 «049 0706
Y -4188 olq 2-34 -043 u05q 6-? loo
Y -4l19b «Ub 1.7¢ «0C7 «Ge3 16.3 445
Y =-4206 G2 2-3l < 002 2044 Qbol 1-8
Y -4219 el B 3473 WOl4 s U99 16.C 346
Y -4227 35 £430 021 «Uod 1449 beb
lY -4&38 e CeDB 010 097 1.4
B-21
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LAKE CUKEECHUBEE WATER CHEMISTRY DATA

PRUGECT Y DATE OF P
PARAMETER RanNGe OF VALUES UNITS
UATE 4/ 1L/80 - 3/31/81 MO/DA/YR
DEPTH Qed - CeO METERS
SAMPLE O O TYPE
’ STATION = LOO7 CODE
SAMPLE NA ‘ K CA MG HARDNESS ALK
NUMBECR MG/L MG/L MG/L MG/L MG/LCACO MEQ/L
-4107 l.87
-4L15 l.96
-4125 1.95
=&4l4l 2s11
4157 ' 2.19
-41173 2417
-4198 1.96
-4206 2:03
421y 2.32
-4227 I 55.65 2.10 G4ce42 1847 181.9 2¢35
-4¢£38 237
SAMPLE cL SC4 TuTore C
NUMBEK MG /L MG/L MG/L
-4107 70.1 1246
-“‘tll:' ??nb lb.Z
-4125 fT8e4 15.7
-4i41 B2.0 14,8
-4157 73.0
4173 dleU : 15.9
~-4498 d7.8 16,2
""?200 56-‘1 1608
“4219 7?02 1501
4227 GBeY 13.0

-4£30 4.2 55.7 2leb

B-22



e @

. SAMPLE

NUMBERK
@ o
Y -410¢6
Y -4118
W Y -4l2t
Y -4142
Y -4150
Y =4lT4
Y -4190
Y ~-4200
& Y -4210
Y -4221
Y ~-4¢31
[ Y -4¢39
SAMPLE
NUMBER
Y -4108
. Y  -4lld
Y -4126
Y -41l4¢
Y -4158
&t Y ~-4i74
Y -414%0
Y -4200
O Y -42lu
Y -4e¢el
Y -4231
s Y -4239
L 4
&
[
L
-
o

DATE
MU/DA/YR

4/ 9780
5/15/80
6/l6/80
7421780
8420160
G/16/80
i0/16 /80
11/ o/80
l2/11/60
L/15/&1
<l 19/81
ileelol

SECCHI

M

b
» 30

60
l1.u0
« 70
&0
#3530
260
15
210
20U

LAKE UREECHUBEE WATER CHEMISTRY DATA

PRUJVECT ¥
PARAMETEKR

DATE
DEPTE
SAMPLE

STATLON

TIME
HUUKs MIN

1C10C.
1100.
1540.
1éé3d.
1430,
1445,
1343,
1203,
1019
1116,
1220,
1559,
TURS
JTUu

3C.C
13.0
Det
15.¢
37
Gt
Gl
€90
def
54.0
386.0
5.0

KANGE OF VALUES

4/ 1/80
00

LGOS

TEMP
CENT

2440
Zblz
29.7
9.1
32.7
£9.0
2?'2
2245
2040
11.6
cda 0
lb.3
CULCR
UNLTS

30
5“.
QC.
15,
50.
30.
10.
3C.
bo'
41,
36.
27

B-23

0.

DATE OF P
UNITS
-
3/31/81 MO/DA/YR
0.0 METERS
0. TYPE
CODE
Da0. SP COND PH
MG /L UMHUS 7CH
7.9 573, 8416
) 552 7.92
647 565 867
7.7 589 8437
748 €50, 8415
bl 570 6483
847 590 8,70
64t 602, 8408
846 580, 6437
11.2 645 8410
Bab €72, Bal2
9.0 656, 8405
T.SUS.SD TOTAL FE TDISS FE
MG/ L MG /L MG/L
50
1440 .03
7240 1.34
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il -l - ] -l o ol o = =

SAMPLE
NUMBER

~-4108
-4118
4126
4142
~4158
=41l74
=41490
-4200
-4210
=-4221
4231
-4239
SAMPLE

NUMBER

-4100
-411ld
-4126
~4l4g
-4l50
4174
-4190
-4200
~4210
-4cel
-4231
-4239

NUX
MG N/L

e 455
«413
e LEU
« 039
« 004
098
eUla
083
« UC4

o.l.‘?b_

« 361
L ] be
NOX+NH&
MG N/L

o4
42
17
.(‘z
el
o1l
Ll
LG
01
olo
240
2 Y

LAKE OKEECHUBEE WATER CHEMISTRY DATA

PROJECT Y DATE OF PR
PARAMETER RANGE UOF VALUES ULNITS
«
UATE 4/ 1/80 - 3/431/81 MC/DAJYR
DEPTH G0 = Ue0 METERS
SAMPLE - 0. O TYPE
STATION = LOOS COUDE
NO2 NOg NH4 TKN TKN=NH4
MG N/L MG N/L MG N/L MG N/L MG N/L
«451 < 004 < 01l cel3 212
«409 < «U04 e U4 3449 3. 45
elo€ < 004 « 0l 1.34 1.33
<031 « 008 «C3 2+3% 2431
< U044 < « 004 < «Cl 1.21 1.20
U4 « 004 «01 2036 2.35
< »004 < L0s < .01 2.08 2.07
W07 < «004 < 01 2.01 2.00
< sU0g < + 004 «01 l.81 1.80
W4z < L004 < TR 2486 2.85
387 < « 004 « 01 3.02 3,01
b2 < <004 < «Ul 2+91 2490 )
TOTAL N GPO4 TPO4 CHLOK A~ PHAEQ N
MG N/L MG P/L MG F/L MG/M3 MG/M3
2e2% «073 «0b9 940 3.3
3450 <067 o147 11.5 E
le5C L2 «CBD 574
Zedb R U0 277 3.3
l.21 sUL3 « L33
Lot < 002 037
ZelB < 02 « 030 31.1 2eb
ce09 <010 050 2448 let
leol «C0> <056 léas1l 3.4
3.0l «Ulo elol 1543 Teb
Je4l «C4o 188 . 177 249
3el0 s UOY o123

B-24
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SAMPLE
NUMBER

-41006
-411¢%
-4126
-414z
-4158
-41l74
-4190
-4200
-4¢210
-4221
-4231
-4239
SAMPLE
NUMBER

-410b
-4118
-4126
-414¢
-4158
-4174
-4 190
-4200
-4210
-4221
4231
~4239

NA
MG/L

54.38

CL
MG /L

8043
TTet
T9e5
S4el
Toed
Bce2
18.08
biek
78.8
T0e3
Boe9
9243

LAKE UKEcCHUBEE WATER CHEMISTRY DATA

PROJECT Y
PARAMETER
DATE
DEPTH
SAMPLE
STATION

K
MG /L

5407

S0«
MG/ L

25.7

B-25

RANGE OF VALUES

4/ 1/60 -
C.O -
Ge

LOO®B

CA
Me/L

4c.4¢

TUTORG C
Ma /L

12.9
145
l2.6
18e4
17.06
17.7
15.5
2043
le.2
16.0
13.8
15.0

UNIT

3/31/81 MO/DA/JYR

CCDE

MG
MG/L

16405

0«0 METERS
Q. TYPE

HARDNESS
MG/LCACC

16042

DATE

)

ALK
MEG/L

1.95
1.90
1.98
2.19
2,13
2el7
2415
2e21
1.92
2432
2e¢35
2440

OF PR

T —
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