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INTRODUCTION

The reason for this report is to present a summary of historical water quality data
for the Little and Big Econlockhatchee Rivers in east Central Florida. The data summaries
indicate in general an improvement in water quality beginning in the year 1983 which was
the approximate year when regionalization of and improvement in wastewater treatment
occurred. However, after the regionalization of the wastewater treatment facilities, there
remains some water quality problems in the River, some of which may be related to high
flow conditions.

The water quality data were analyzed using statistical and graphical methods. The
results are presented in four forms;
(1)  water quality changes as a function of time,
(2) pre versus post 1983 statistical data comparisons,
3) graphical comparisons of sampling time and location, and
4 probability frequency distributions for each location for the pre and post
1983 time period.

The frequency distributions and graphical comparisons should serve as a base line for
future water quality comparisons, especially in relationship to land use changes and
stormwater management practices.

BACKGROUND CONDITIONS

Prior to 1983 the Little Econlockhatchee had a number of domestic wastewater
point sources that were substantially combined into a regional treatment system. Before
regionalization, these sources presumably contributed to a high level of total nitrogen
(TN), total phosphorus (TP), and biochemical oxygen demand (BOD); and lower
dissolved oxygen (DO) in the Econlockhatchee River. To date, no water quality
comparisons have been completed to document the assumed water quality improvement.
There are 6 water quality sampling sites on the Big Econlockhatchee and 4 on the Little
Econlockhatchee as shown on the attached watershed map. All of the sampling sites on
the River that are downstream of the wastewater plants illustrate water quality
improvement after the regionalization and improvement of the wastewater treatment
facilities. Four of the sampling sites on the Big Econlockhatchee River should never
reflect the effects of improved treatment because the sites are upstream of discharges from
the sewage treatment facilities and have experienced relatively little development. These
sites are BEH, BEG, BEF, and BEC. These sites are all located upstream of any point
sources. Any significant changes in pollution concentrations at these sites may be due to
stormwater regulations which started in 1981,
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DESCRIPTION OF WATER QUALITY ANALYSIS

Data Summary

Water quality data for the Little Econlockhatchee and the Big Econlockhatchee
River were obtained from the Orange County Pollution Control Department. The data
sites are designated by three and four letter codes. The first letters of any code designates
the river basin from which the samples were taken: LE - Little Econlockhatchee River, BE
- Big Econlockhatchee River. The following sites were included in the water quality
analysis:

BEC - Big Econlockhatchee above Confluence with Little Econlockhatchee River
BED - Big Econlockhatchee at State Road 419

BEE - Big Econlockatchee at Snow Hill Road

BEF - Big Econlockatchee at Old Cheney Highway

BEG - Big Econlockatchee at Power Line at Ranger Drainage District

BEH - Big Econlockatchee at Wood Bridge at Magnolia Ranch

LEP - Little Econlockhatchee at Econlockhatchee Trail

LEQ - Dean Road at Michaels Dam

LER - Little Econlockatchee at Buck Road

LES - Little Econlockhatchee above Confluence with Big Econlockhatchee River.

Analysis Summary

The water quality parameters analyzed in detail are Total Nitrogen, Bicochemical
Oxygen Demand, Total Phosphorus, and Dissolved Oxygen. A number of metals were
also analyzed; these metals are Iron, Copper, Lead, Zinc, and Cadmium. The lack of data
on some of the metals means that some of the analyses are incomplete.

The distribution analysis procedure followed these steps:

1. Input of data from copied forms obtained from Orange County Pollution Control - The
data were originally input into a Quattro ProIM spreadsheet, the data were later
transferred to a Microsoft ExcelTM spreadsheet. The data which were input to the
spreadsheet were; Date, Temperature, Dissolved Oxygen Concentration, Biochemical
Oxygen Demand, Total Phosphorus Concentration, Total Organic Nitrogen
Concentration, Total Kjedahl Nitrogen Concentration, Total Nitrogen Concentration,
Iron Concentration, Copper Concentration, Lead Concentration, Zinc Concentration,
Cadmium Concentration, Alakalinity, Caclium Concentration, Chlorides Concentration,
Conductivity, Hardness, Potassium Concentration, Magnesium Concentration, Sodium
Concentration, and Total Solids Concentration.

2. Transfer of selected data ranges to DISTRIB - From the spreadsheet data ranges of the
selected water quality constituents were exported as text files. These text files were then



imported into DISTRIB. The water quality parameters transferred were Dissolved
Oxygen, Biochemical Oxygen Demand, Total Phosphorus, and Total Nitrogen. The ranges
selected were the entire available range of data and all data since the year 1983.

3. Distribution Analysis - The data were tested to determine which frequency distribution
best fit the data. The distribution which were compared were the Normal, 2 Parameter
Log Normal, 3-Parameter Log Normal, Gumbel, Pearson, and Log Pearson. From the
results of the distribution analysis a distribution was selected which gave the best fit of the
data based on the sum of squared errors and a visual inspection of the plotted data. This
distribution was then used to give a prediction of the maximum and minimum values for
the parameter. The exceedence probabilities calculated were 99%, 98%, 90%, 80%, 50%,
20%, 10%, 2%, and 1%.

4. Plotting of Distribution Analysis Results - The results of the distribution analysis are
then plotted as areal isopleths against location and exceedence probability.

Along with the distribtution analysis the points were also directly plotted on as
parameter vs. date and the averages for 5 year increments were computed and plotted as
Location vs. Year vs. Value on a 3 dimensional bar chart.



WATER QUALITY CHANGES AS A FUNCTION OF TIME

All reported concentration data for dissolved oxygen, biochemical oxygen demand,
total nitrogen, and total phosphorus were plotted as a function of time. Thus, the graphs
indicate the existence of a change in the concentration with time. The graphs are arranged
in the order of stream flow or the upstream location is presented before the downstream
location, with the Little Econlockhatchee before the Big Econlockhatchee. For some
sampling dates, no data were reported presumably because of sampling, transport, or
laboratory analysis difficulties. The upper reach of the Big Econlockhatchee River
frequently does not flow during the spring and early summer months, thus no samples
were taken during those time periods. When no data were reported for a sampling time.
the previous plotted data point was not connected to the next plotted data point. Thus the
graphical representation indicates the recovery of data related to the number of field data
collection visits.

From observation of the concentration versus time graphical presentations, an
increase in water quality is observed around 1983, which corresponds to the approximate
time for improvement and regionalization of sewage treatment facilities. Dissolved Oxygen
increased while BOD,, TP, and TN all decreased. The improvement is noted for all sites
on the Little Econlockhatchee and sites D and E on the Big Econlockhatchee River. The
other sites are not affected by discharge from sewage treatment facilities. A decrease in
Phosphorus concentration was recorded in about 1975, at which time phosphorus in
detergents was significantly reduced. There remains in the database frequent times when
the concentrations change and could represent poor water quality conditions. Some of
these lower DO levels and higher TP and TN levels are related to high flow conditions and
presumably are caused by non-point sources.



Water

Quality Time Plots for Site BEH
Big Econlockhatchee at Wood Bridge at Magnolia Ranch

Dissolved Oxygen - BEH
Location - Wood Bridge at Magnolia Ranch
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Biochemical Oxygen Demand - BEH
Location - Wood Bridge at Magnolia Ranch
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bromtenmnny ny Y

I - B B
e e o o 2o 9o

d-1/Bw snroydsoyq Jejo L,

Total Nitrogen - BEH
Location - Wood Bridge at Magnolia Ranch

Ly

A
e ldb A A

—

i

L2l - (o] (o] -

[/8u- N

06/t/%
68/01/01
68/v/y
6R/LIT
88/L/9

8851

L eI
| L8516
LsmuL
L L8Tus
- L8/0LE
W%
- 9su

[ 98/L1

- 53/0u8
 ¥8/01/01
L yenze
1 eamor
- ExsLY
 T821/01
L zsiTw
- 13/€1/01
L 0g/5/8

L ogsl/e
L SL/E/0T
 sue/o
L se/em

LL/S/OT
QL9
SLIET/OL
SLIET
FLISLO0I
LB/

@
=
(=]

Alkalinity - BEH
Location - Wood Bridge at Magnolia Ranch

Date

| ]
06-924-90
68-ITN-LO
| ]
gs-31dv-c0
L8
~K¥NTT
9g-tmp-L
<8-Inf-91
p8-Eny-p1
£8-190-L1
. T4 18-me-Lo
08-TEN-61
6L
-KEN-10
LLPO50
PLOOTT
£L-Ine-91
L
-AEN-61

FTLTIAEL
EXRRRERERR=E"S

P~

(€0O®) s 1/3wi) Aureq]y




Cakium-BEH
Location - Wood Bridge at Magnolia Ranch
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Chlorides - BEH
Location - Wood Bridge at Magnolia Ranch
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Conductivity - BEH
Location - Wood Bridge at Magnolia Ranch
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Hardness - BEH
Location - Wood Bridge at Magnolia Ranch
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Potassium - BEH
Location - Wood Bridge at Magnolia Ranch
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Magnesium - BEH
Location - Wood Bridge at Magnolia Ranch
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Sodium - BEH

Location - Wood Bridge at Magnolia Ranch
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Water Quality Time Plots for Site BEG
Big Econlockhatchee River at Power Line at Ranger Drainage District

Dissolved Oxygen - BEG
Location - Power Line at Ranger Drainage District
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Biochemical Oxygen Demand - BEG
Location - Power Line at Ranger Drainage District
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Total Phosphorus - BEG
Location - Power Line at Ranger Drainage District
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Cakium -BEG
Location - Power Line at Ranger Drainage Station
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Hardness - BEG
Location - Power Line at Ranger Drainage District
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Potassium - BEG
Location - Power Line at Ranger Drainage District
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Magnesium - BEG
Location - Power Line at Ranger Drainage District
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Sodium - BEG
Location - Power Line at Ranger Drainage District
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Plots for Site BEF
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Dissolved Oxygen - BEF
Location - Old Cheney Highway
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Time Plots for Site BEC

Located on the Big Econlockhatchee River above the confluence with the Little
Dissolved Oxygen - BEC
Location - Confluence with Little Econlockhatchee River
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Total Phosphorus - BEC
Location - Confluence with Little Econlockhatchee River
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Alkalinity - BEC
Location - Confluence with Little Econlockhatchee River
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Conductivity - BEC
Location - Confluence with Little Econlockhatchee River
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Magnesium - BEC
Location - Confluence with Little Econlockhatchee River
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Time Plots for Site BED

Location - State Road 419

Dissolved Oxygen - BED
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Total Phosphorus - BED
Location - State Road 419
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Alkalinity - BED
Location - State Road 419
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Location - State Road 419
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Conductivity - BED
Location - State Road 419
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Potassium - BED
Location - State Road 419
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Location - State Road 419
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Total Solids - BED
Location - State Road 419
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Time Plots for Site BEE

Big Econlockhatchee at Snow Hill Road

Water Quali

Dissolved Oxygen - BEE

Location - Snow Hill Road
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Total Nitrogen - BEE
Location - Snow Hill Road
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BOD mg/!
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Little Econlockhatchee at Econlockhatchee Trail

Water Quality Time Plots for Site LEP
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Alkalinity - LEP
Location - Little Econlockhatchee at Econlockhatchee Trail
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Dissolved Oxygen mg/l

Water Quality Time Plots for Site LEQ
Dean Road at Michaels Dam

Dissolved Oxygen - LEQ
Location - Dean Road at Michaels Dam
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Total Phosphorus - LEQ
Location - Dean Road at Michaels Dam
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Calcium - LEQ
Location - Dean Road at Michaels Dam
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Chlorides - LEQ
Location - Dean Road at Michaels Dam
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Conductivity - LEQ
Location - Dean Road at Michaels Dam
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Hardness - LEQ
Location - Dean Road at Micheals Dam
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Potassium - LEQ
Location - Dean Road at Michaels Dam
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Magnesium - LEQ
Location - Dean Road at Michaels Dam
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Sodium - LEQ
Location - Dean Road at Michaels Dam
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Total Solids - LEQ
Location - Dean Road at Michaels Dam
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Water Quality Summary Site LER
Little Econlockhatchee at Buck Road

Dissolved Oxygen - LER
Location - Buck Road
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Alkalinity - LER
Location - Little Econlockhatchee at Buck Road
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Conductivity - LER
Location - Little Econlockhatchee at Buck Road
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Total Phosphorus - LES
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PRE VERSUS POST STATISTICAL COMPARISONS

Statistical analyses of the data were completed and are summarized in the
following Figures. Four water quality parameters; BOD, DO, TN, and TP were used.
The first Figure is a summary of the average and standard deviation for the Big
Econlockhatchee, pre 1983 and post 1983. The year 1983 was chosen because it was the
approximate time significant regionalization of treatment facilities took place. For the four
sites on the Little Econlockhatchee River, the same four water quality parameters were
compared.

The post 1983 mean and standard deviation statistics show an improvement in the
water quality for those locations previously affected by sewage treatment plant discharge.
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STATISTICS FOR BIG ECONLOCKHATCHEE RIVER

Pre 1983 Statistics for BOD
BEH BEG BEF BEC BED BEE Big Econlockhatchee River
Average 292 220 228 221 432 3.72
Standard Dev. 1.92 1.52 173 2.85 275 2.02 B o
Numberpoints 23 5 28 55 65 47 £ BEC Post 1983
BEF
Post 1983 Statistics for BOD § BEG M Pre 1983
BEH BEG BEF BEC BED BEE BEH
erage A3 3.00 292 242 297 275 0.00 6.0
Slandard Dev. 2 64 2. 43 330 268 2.64 2.00 BOD m gll
Number points 38 ] 90 63 920 91
Pre 1983 Statistics for Dissolved Oxygen
BEH BEG BEF BEC BED BEE Big Econlockhatchee River
Average 319 482 451 540 361 290 BEE
Standard Dev. 123 130 161 165 142 122 & BED [ Post 1983
Number points 24 5 27 61 76 50 § BEC
BEF
Post 1983 Statistics for Dissolved Oxygen - ggg B Pre 1983
BEH BEG BEF BEC BED BEE
185 499 540 526 547 0.00 2.00 6.0
Standard Dev. 171 141 124 147 140 146 DO mg/l
Number points 35 82 85 62 87 87
Pre 1983 Statistics for Total Nitrogen
BEH BEG BEF BEC BED BEE
Average 1.83 138 121 108 499 388 Big Econlockhatchee River
Standard Dev. 098 036 030 036 323 177 BEE
Numberpoints 20 7 19 46 40 44 § %1
Post 1983 Statistics for Total Nitrogen § gh & Post 1983
BEH BEG BEF BEC BED BEE BEH B pre 1953
Average 1.48 1.02 26 2.04 216 0.00 6.00
Standard Dev. 0.88 0.51 0 99 1 29 205 201 TN mg/l
Number points 31 83 82 54 80 79
Pre 1983 Statistics for Total Phosphorus
BEH BEG BEF BEC BED BEE
Average 008 0.10 0.12 010 107 1.08 Big Econlockhatchee River
Standard Dev. 0.12 0.06 0.06 0.04 107 0.90 BEE
Number points 23 7 2 55 56 48 § BE%
Post 1983 Statistics for Total Phosphorus g BEE B Post 1983
BEH BEG BEF BEC BED BEE BEH
Average 506 O , TR 000 0.50 s M pre 1983
Standard Dev. 0. 07 0 03 0. 08 0. 11 0.14 0.09
Numberpoints 34 87 90 60 90 90 TP ‘“g’l
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STATISTICS FOR THE LITTLE ECONLOCKHATCHEE RIVER

Pre 1983 statistics for BOD

LEP LEQ LER LES
Average 770 510 651 7.07
Standard Dev. 444 3.03 422 453
Count 61 34 49 37
Post 1983 statistics for BOD

LEP LEQ LER LES
Average 399 324 3.13 366
Standard Dev. 2.02 147 194 420
Count 33 19 36 91

Pre 1983 statistics for Dissolved Oxygen
LEP LEQ LER LES

Average 163 260 221 267
StandardDev. 170 176 144 149
Count 57 35 37 40

Post 1983 statistics for Dissolved Oxygen

LEP LEQ LER LES
Average 587 535 534 472
Standard Dev. 130 133 122 164
Count 37 20 36 86

Pre 1983 statistics for Total Nitrogen
LEP LEQ LER LES

Average 1002 765 675 6.10
Standard Dev. 426 340 273 257
Count 34 23 41 40

Post 1983 statistics for Total Nitrogen

LEP LEQ LER LES
Average 134 172 151 298
Standard Dev. 081 1.05 097 273
Count 37 20 36 81

Pre 1983 statistics for Total Phosphorus
LEP LEQ LER LES

Average 185 133 159 162
Standard Dev. 140 107 112 099
Count 56 33 47 40

Post 1983 statistics for Total Phosphorus

LEP LEQ LER LES
Average 0.19 044 024 024
Standard Dev. 0.19 066 025 020
Count 37 21 35 88

Little Econlockhatchee River

g LES
-3 LER
g LEQ [ Post 1983
LEP -
000 200 400 600 800 Predoes
BOD mg/l
Little Econlockhatchee River
LES
=
§ LEQ B Pre 1983
LEP |
0.00 2.00 4.00 6.00
DO mg/1
Little Econlockhatchee River
= LES
§ LER
§ LEQ B post 1983
LEP u
000 500 1000  15.00 Ll
TN mg/l
Little Econlockhatchee River
B post 1983
000 050 100 150 2.00 B pre 1983
TP mg/l
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GRAPHICAL COMPARISONS OF TIME AND LOCATION

To illustrate water quality improvement with time and location, three dimensional
graphs were constructed. The graphs relate concentration to both time and location in the
Big and Little Econlockhatchee Rivers. The graphs provide a summary for each river with
time and for each sampling location.

The water quality parameters modeled are dissolved oxygen, biochemical oxygen
demand, total phosphorus, and total nitrogen, conductivity, alkalinity, chlorides, total
solids, hardness. The data were divided into increments representing time periods of at
least 10 data points, except for location BEG that had only a low of five data points
previous to 1983. These time intervals are: 1972 to 1975; 1976 to 1979; 1980 to 1984;
and 1985 to present. Some of the analyses are incomplete due to lack of data. If there was
insufficient data to complete the analysis for a given time period, the time period was
combined with another time period.

Conductivity, Alkalinity, Total Solids, and Hardness all showed a gradual increase
with downstream distance. There is little difference between time periods.

From the following Figure, dissolved oxygen showed an increase in the 1985 to
present analysis over the previous years. This increase is water quality is most likely due to
improvements made in wastewater treatment around 1983. A corresponding decrease in
biochemical oxygen demand, total phosphorus, and total nitrogen also occurs during the
same time period as shown in the remaining Figures.

The total solids data showed a consistent increase as downstream distance
increases. For site BEG in time period 1976 to 1979 there was no data. The total averages
for all total solids data are shown. No alkalinity data existed for site BEH for time period
1972 to 1975. No data existed for site BEH and BEG for 1976 to 1979. The BEH data
for all time periods appeared inconsistent. No conductivity data existed for site BEG for
time period 1976 to 1979. There was not enough hardness data to form a time variation.
All data was averaged to give one plot.
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Total Solids with Location and Time Period
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Total Solids Variation with Location and Time Period
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PROBABILITY FREQUENCY DISTRIBUTIONS

The constituents which are reported in this analysis are dissolved oxygen,
biochemical oxygen demand, total nitrogen, total phosphorus, alkalinity, calcium,
chlorides, conductivity, hardness, potassium, magnesium, sodium, and total solids. The
data was collected by Orange County Pollution Control Department over a 20 year period
beginning in 1971. Each of the analyses begins with a summary plot for each water quality
constituent. These plots show the average of all data, pre 1983 data, and post 1983 data
for each water quality constituent for both the Big and the Little Econlockhatchee River
segments.

Each comparison plot contains four sets of data. Two sets are the actual water
quality parameter values arranged as an empirical probability distribution and calculated
using the Weibull plot position formula. The other sets of data are the best fit random
distribution to an empirical one. The random theoretical distributions tested were normal,
2 parameter log normal, Pearson type III, Log Pearson type III, and Gumbel distribution.
The best fit was determined on the basis of minimum sum of errors squared. The best fit
theoretical distribution was either the 3 parameter log normal or the 2 parameter log
normal.

In the future as additional water quality data are collected, empirical probability
distributions can be developed and plotted against the ones in this report to indicate
changes in water quality. The future data must be independent of one another to calculate
the random empirical distribution. The frequency of sampling of no less than once per
month appears to produce independent data sets.
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DO mg/l

DO mg/l

Probability Analysis of Dissolved Oxygen

Comparison of Dissolved Oxygen Concentration Distributions
in mg/l for sitc BEH on the Big Econlockhatchee River
Before and After Regionalization of Sewage Treatment Facilitics
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Comparison of Dissolved Oxygen Concentration Distributions
in mg/1 for sitc BEF on the Big Econlockhatchee River
Before and After Stormwater Regulation
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Comparison of Dissolved Oxygen Concentration Distributions
in mg/l for site BEC on the Big Econlockhatchee River
Before and After Stormwater Regulations
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Comparison of Dissolved Oxygen Concentration Distributions
in mg/1 for site BED on the Big Econlockhatchee River
Before and After Regionalization of Scwage Treatment Facilities
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DO mgt

DO mgl

Comparisom of Dissolvad Oxygen Concentration Distributions
in mg/1 for sitc BEE on the Big Econlockhatches River
Before and Afier Regionalization of Sewage Treatment Facilitios
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Probability Analysis of Biochemical Oxygen Demand

Comparison of BOD Concentration Distributions
in mg/1 for site BEH on the Big Econlockhatchee River
Before and After Stormwater Regulation
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Comparison of BOD Concentration Distributions
in mg/1 for site LER on the Little Econlockhatches River
Before and After Regionalization of Sewage Treatment Facilities
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Probability Analysis of Total Phosphorus

Comparison of Total Phosphorus Concentration Distributions

in mg/l for sitc BEH on the Big Econlockhatchee River

Before and Afier Stormwater Regulation
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Comparison of Total Phosphorus Concentration Distributions
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Comparison of Total Phosphorus Concentration Distributions
in mg/1 for sitc BEE on the Big Econlockhatchee River
Before and After Regionalization of Sewage Treatment Facilities
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Probability Analysis of Total Nitrogen

Comparison of Total Nitrogen Concentration Distributions
it tng/l for sitc BEH on the Big Econlockhatchee River
Before and After Stormwater Regulation
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Comparison of Total Nitrogen Concentration Distributions

in mg/l for site LEP on the Little Econlockhatchee River

Before and After Regionalization of Sewage Treatment Facilities
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Comparison of Total Nitrogen Concentration Distributions

in mg/i for sitc LER o the Litilc Econlockhatchee River

Before and After Regionalization of Sewage Treatment Facilities

14
-
12 -
10 - .,-/l{
5
a0 1
8
6 - ry
4 LK
X / e
.gv/;-0-0--0-.-0...L.l-o.-...-‘-.-o--o-.-o-o-o-l-l"".""'i e
0 + +
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Exceedence Probability
. Pre 1983 Actual = Pre 1983 Best Fit bl Post 1983 Actual = <*-<-* Post 1983 Best Fit
Comparison of Total Nitrogen Concentration Distributions
in mg/[ for site LES on the Little Econfockhatchee River
Before and After Regionalization of Sewage Treatment Facilitics
14 "
12 *
10 — 5:"‘
’ _‘_.....—-r""._./ o™
on’
6 r ot
[TT bt
4 ‘-’:J—u_'_'_._,-—r‘-"" ‘_.....?. -
2 I el pousssnaibng®®* T
_!lﬁuou.ounmu““m"”"
0
0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1
Exceedence Probability
- Pre 1983 Actual —— Pre 1983 Best Fit . Poat 1983 Actual ------- Post 1983 Best Fit
88



Probability Analysis of Alkalinity

The alkalinity of a water is a measure of its capacity to neutralize acids.
Bicarbonates represent the major form of alkalinity, since they are formed by the actions
of carbon dioxide upon basic materials in the soil. The major portion of alkalinity in
natural waters is typically due to three major classes of materials; hydroxides, carbonates,
and bicarbonates.

Average Alkalinity Concentration on Big Econlockhatchee River with Location
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Comparison of Alkalinity Concentration Distributions
for site BEF on the Big Econlockhatchee River
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Comparison of Alkalinity Cencentration Distributions
for site BED on the Big Econlockhatchee River
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Comparison of Alkalinity Concentration Distributions
for sitc LEF on the Little Econlockhatchee River
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Comparison of Alkalinity Concentration Distributions
for site LER on the Littic Econlockhatchee River
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Probability Analysis of Calcium

Calcium is one of the primary hardness constituents on typical streams and water
bodies. The calcium concentrations in this analysis are useful for verifying the hardness
concentrations.

Average Calcium Conceatration on Little Econlockbatchee River with Location
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Distribution Analysis of Calcium for site BEG
on the Big Econlockhatchee River
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Comparison of Calcium Concentration Distributions
in mg/1 for site BEC on the Big Econlockhatchee River
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Distribution Analysis of Calcium for sitc BEE
on the Big Econlockhatchee River
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Comparison of Calcium Concentration Distributions
for site LEQ on the Little Econlockhatchee River
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Probability Analysis of Chlorides

Chlorides occur in all natural waters in various concentrations. The chlorides can
be used as a general indicator of mineral content. Water dissolves chlorides in topsoil and
deeper formations giving groundwater a higher typical concentration of chlorides than
surface runoff. In the Big Econlockhatchee River data there was little difference between
the pre and post 1983 data indicating that the regionalization of the sewage treatment
facilities had little influence on chloride content in the the river. It is therefore believed that
variation in the chloride content was primarily due to groundwater inflow.

It should be noted that chloride content increased dramatically after the confluence
with the Little Econlockhatchee River at site BED. It should be noted that the average
chloride concentration at site LES (Little Econlockhatchee River above confluence) is
between 33 and 34 mg/l. The mixing of this site and site BEC (Big Econlockhatchee River
above the confluence) give an expected concentration at site BED. The largest increase in
concentration occurred between sites BED and BEE. It would be expected that the
greatest influx of groundwater occurred in this reach.
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Average Chloride Concentration on the Big Econlockhatchee River with Location
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Distributicn Analysis of Chlorides for site BEH
on the Big Econlockhatchee River
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Distribution Analysis of Chlorides for sitc BEF
on the Big Econlockhatchee River
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Distribution Analysis of Chlorides for sitc BED

aon the Big Econockhatchee River
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Distribution Analysis of Chlorine for site LEP

on the Little Ecenlockhatchee River
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Distribution Analysis of Chlorine for site LER
on the Little Econlockhatchee River
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Conducitivty of a solution is a measure of its ability to carry an electrical current.
The conductivity of a solution is attributable to the ions in solution. Conductivity is a
conservative substance. It can be used as a general indicator of groundwater input into the

stream.

Probability Analysis of Conductivity

Average Conductivity on Big Econlockhatchee River with Location
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Comparison of Conductivity Distributicns
for site BED on the Big Econlockhatchee River
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Comparison of Conductivity Distributions
for site BEF on the Big Econlockhatchee River
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Comgparison of Conductivity Concentration Distributions
for site LEQ on the Little Econlockhatchee River
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Probability Analysis of Hardness

Hardness in the Econlockhatchee River basin can be attributed mainly to the
groundwater influx. Hardness is caused by divalent metallic cations. The principal cations
contributing to hardness are Calcium and Magnesium. This hardness is primarily derived
from contact with the soil and rock formations.

Average Hardness Concentration on Big Econlockhatchee River with Location
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Distribution Analyzis of Hardness for sitc BED

on the Big Econlockhatches River
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Comparison of Hardness Concentration Distributions
for site LEP on the Littte Econlockhatches River
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Probability Analysis of Potassium

Average Potassium Concentration on Big Econlockhatchee River with Location
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Comparison of Potassium Concentration Distributions
for site BEF on the Big Econlockhatchee River
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Comparison of Polassium Concentration Distributions
for site LEP on the Little Econlockhatchee River
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Probability Analysis of Magnesium

Magnesium is one of two primary Cations associated with water hardness.
Magnesium hardness is typically derived from subsurface limestone formations and thus
Magnesium hardness can be a general indicator of groundwater inputs to surface water
flows.

The following figures illustrate the average magnesium concentrations at 6 sites on
the Big Econlockhatchee River and 4 sites on the Little Econlockhatchee River. The
results of the probability distribution analysis are included for the various sites. The
analyses were split into pre and post 1983 where sufficient data exist. In the case of
insufficient data for a reliable probability analysis, the pre and post data were combined
and a single analysis was performed.
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Comparison of Magnesium Concentration Distributions
for site BEH on the Big Econlockhatchee River
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Comparison of Magnesium Concentration Distributions
for site BEF on the Big Econlockhatchee River
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Comparison of Magnesium Concentration Distributions
for site BED on the Big Econlockhatchee River
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Probability Analysis of Sodium

Average Sodium Concentration on Big Econlockhatchee River with Location
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Distribution Analysis of Sodium for sitc BEF
on the Big Econlockhatchee River
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Comparizon of Sodium Concentration Distributions

in mg/1 for sitc BEE on the Big Econlockhatchee River
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Comparison of Sodium Conceuntration Distributions
for site LEQ on the Little Econlockhatchee River
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Probability Analysis of Total Solids

Average Total Solids Concentration on Big Econlockhatchee River with Location
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Comparison of Total Solids Concentration Distributions

for site BEH on the Big Econlockhatchee River
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Comparison of Total Sofids Concentration Distribulions
for site BEC on the Big Econlockhatchee River
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Comparison of Total Solids Concentration Distributions
for site BEE on the Big Econlockhatchee River
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Total Solids mg/l

Comparison of Total Solids Concentration Distributions
far site LEQ on the Little Econlockhatchee River
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