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EXECUTIVE SUMMARY

Lake Okeechobee is the second largest fresh
water lake lying wholly within the boundaries of the
United States. This body of water benefits south
Florida by storing massive amounts of water during
wet periods for subsequent withdrawals -by
agricultural and urban users during dry periods.
However, south Florida’s potential for heavy rains and
severe tropical storms requires that water levels in the
lake be carefully monitored to insure that they de not
rise to levels that would threaten the structural
integrity of the levee system surrounding the lake.
Therefore, when water levels in the lake reach certain
elevations designated by the regulation schedule,
discharges are made through the major outlets to
control excessive build up of water in the lake. The
timing and magnitude of these releases is not only
important for preserving the flood protection of the
region, but also for protecting the natural habitats of
Lake Okeechobee's littoral zone and the estuaries
downstream of the St. Lucie canal and Caloosahatchee
River. Extended high water levels in the lake are
harmful to the lake’s littoral zone habitat, while
frequent large discharges to the estuaries may cause
undesirable changes to the estuaries.

In summary, the competing objectives associated
with managing the lake water levels are:

1. Provide adequate flood protection for the
regions surrounding the lake.

2. Meet the water use requirements of the
agricultural and urban areas dependent on Lake
Okeechobee for water supply.

3. Preserve the biological integrity of the
estuaries downstream of the lake.

4. Preserve and enhance the lake’s littoral zone
which provides a natural habitat for fish and
wildlife.

The extreme rainfall patterns in Florida during
the 1980's have brought to focus many issues that are
affected by Lake Okeechobee's regulation schedule. In
this analysis, four criteria were defined to evaluate the
effectiveness of alternative schedules in meeting the
competing objectives associated with managing Lake
Okeechobee.

The results of thirty alternative schedules that
were tested using the South Florida Regional Routing
Model (Technical Publication 86-3) for the r&infill
conditions that occurred during the historical period of
1952 to 1984 are summarized in this report. These
results indicate that an alternative schedule may be
more beneficial for meeting the competing goals of
managing the lake water levels and discharges.

Key findings of this report based on the rainfall
conditions that occurred between 1952 through 1984
are;

1. Reducing the fall and winter allowable
buildup of storage in the lake would be beneficial
for the estuaries, flood protection and the littoral
zone. Normally this water is not required for
water supply purposes.

2. Establishing a zone of low level discharges
that have minimal environmental impact to the
estuaries is desirable. This zone will help
prevent the need for larger releases that are
undesirable for the estuaries.

3. The minimum level of the schedule could be
raised slightly without decreasing overall flood
protection when compensating adjustments are
made to the schedule. This would have helped
water supply during the 1981-1982 drought.

4. The upper lake schedule could be raised to
18.5 feet (msl) during January and February
without altering flood protection. This would be
very useful in reducing Zone A releases to the
estuaries during late winter and spring months.

5. A new zone of required discharges greater
than the present Zone B discharges but less than
present Zone A reieases would be useful in
reducing Zone A discharges, and would provide
additional flood protection for the regions
surrounding Lake Okeechobee.



TABLE OF CONTENTS

Page
Executive SUmMmMArY . ... .. e e e i
TableofContents ......... ... ... .. it N ii
List of Figures ... e iii
Listof Tables . ........ ..o e e e et v
Acknowledgments .. ... ... e vi
AbS At . e e e vii
L. Introduction ......... ... . ... . o 1
II.  Early Regulation of Lake Okeechobee ... ............. ... ... .............. 3
HI. Multi-objective Purpose of the RegulationSchedule ....................... ... 13
IV.  Methodologyand Assumptions .............. ... . ... ... ... ... ....... ... 27
V.o Results ... e 39
VI. Summary ........................ e e e 57
VIL  Comelusions . ... .. i e e e 71
Referemees ... . e 73
Appendices
A. Summary Sheets for Regulation SchedulesTested .............................. Al-62
B. Water Use Requirements ....... ... .. .. i, B1
C. Stage Exceedence Curves for all Schedules ......... P C1-30
D. Hydrographs for Schedules 1,24, and 25 ........... ... ... ... ... . . ... .. ... ... D1-12

i



LIST OF FIGURES

Number
1 Current Regulation Schedule . ... ... .. .. . . . . .
2 Lake Okeechobee Discharge Chart ... ... . . . .
3a Interim Regulation Schedule Effective 1951 ... ... .. ... ... . ... . ... . . .
3b  Regulation Schedule Effective in 1954 . ... .. . .. ... ... ...
3¢ Regulation Schedule Effective in 1958 ... ... .
3d Interim Regulation Schedule in Operation in Summer and

Fall of 1965
3e Regulation Schedule Effectivein 1966 . ... ... ... ... . ... . ... ... . ... ...
3f . Regulation Schedule Effective In 1072 ... .. . e e
4 Number of Tropical Storms and Hurricanes Over the

North Allantic (1B8B- 1077 .. ..o m i e e e e
5 Average Dry Season ChangeinStorage ............. . it
6a Histogram of Dry Season Change in Storage (November-May) .............. ... ... ......
6b  Histogram of Dry Season Change in Storage (December-May) ...........................
B¢ Histogram of Dry Season Change in Storage (January-May) .............................
Ta Maximum Dry Season Storage Losses .. ... ... ... ... . e
7b  Maximum Dry Season Storage Gains .. ... .. . ...
8a  Average Wet Season Change inStorage ............ .. ... . . . ittt
8b  Maximum Wet Season Storage Losses ......... ... i e
8¢  Maximum WetSeason Storage Gains ... ... ... e
9« Histogram of June to November Storage Gains ................ ... ... ... ..............
9h  Histogram of June to October Storage Gains ........ ... ... ... . ... ... .. ...
10 Simulated versus Historical Stage ... ...
1la Departure from Mean Annual Rainfall (Lake Okeechobee) ..............................
1ib Departure from Mean Annual Rainfall (Kissimmee RiverBasin) .........................
lic Departure from Mean Annual Rainfall (EAA) ... ... ... . ... .. .o i ..
12a  Departure from Mean Wet Season Rainfall {(Lake Okeechobee) . ........... ... ... .. ... ...
12b  Departure from Mean Wet Season Rainfall (Kissimmee River Basin) .....................
12¢  Departure from Mean Wet Season Rainfall (EAA) ... .. ... ... ... .. ... ... .. ... ... .
13a  Departure from Mean Dry Season Rainfall (Lake Okeechobee) ................... ... ....
13b  Departure from Mean Dry Season Rainfall (Kissimmee RiverBasin} ......... ...........
13¢  Departure from Mean Dry Season Rainfall (EAA) ... ... ... . ... .. . i iiiiiiin..
14  Simulated Stagesfor Scheduled ... . .
15 Water Use Requirements Not Met for Schedule 10 ... ... .. ... . ... ... . ..ot
16 Simulated Stages for Schedule 14 . .. .. . L e e
17 Simulated Stages for Schedule 17 ... ..

il

(@] [,

o0 -]

10
1i

15
16

17
18
19
20
21

22
23
24

25
26

29
30
31
32
33
34
35
36
37
38
43

44

46



LIST OF FIGURES (continued)

Number Page
18 Simulated Stagesfor Schedule 19 .......................................... 47
19a  Probability Analysis of Reaching RegulationSchedule ....................... .. ... . 48
19b  Probebility Anelysis of Reaching Regulation Schedule .......................... .. 49
20  Simulated Stages for Schedule20 ......................................... 50
21 Water Use Requirements Not met for Schedule 21 .........................._. 51
22 Water Use Requirements Not met for Schedule 23 ........................ .. . 52
23 Water Use Requirements Not met for Schedule 25 ........................... . 53
24 Water Use Requirements Not met for Schedule30 .......................... 54
25 Water Use Requirements Not met for Schedule 31 ........................ ... 55
26 Trade Off Analysis - Zone A Discharges versus Demandnot Met ................... . 61
27 Trade Off Analysis - Zone A Discharges versus Maximum Stage

onSeptember 1 ...... ... 62
28  Trade Off Analysis - Zone A Discharges versus Percentage of Days Stage

Exceeds15feet ........................ ... ... . B 63
29  Trade Off Analysis - Percentage of Days Stage Exceeds 15 feet versus

Demand not Met Study Period ........................................... 64
30  Trade Off Analysis - Percentage of Days Stage Exceeds 15 feet versys

Demand Not Met 1970-1971 Drought ....... .. ... 65
31  Trade Off Analysis - Percentage of Days Stage Exceeds 15 feet versus

Demand Not Met 1980-1982 Drought ....... ... ... ... 66
32 Trade Off Analysis - Comparing a Variety of Schedules Tested .................. ... 67
33  Trade Off Analysis - Comparing Fevorable Schedules .......................... . 68
34  Trade Off Analysis - Regulation Schedule 25 versus Present Schedule .............. .. . . .. 69

iy



LIST OF TABLES
Number _ Page

1 Estimated Wind Tide with a 100 Miles per Hour Wind and a

Wind Fetch of 35.6 Miles ... ... .. . . . . . i e e 13
2 Stage Frequency Curve for Lake Okeechobee for the Period from

LR A 14
3 Allowable Monthly Discharges to the Estuaries for Low Flow

Release Zome .. ... ... i e e e 41
4 Summary of Results of Proposed Schedules ... ...t e 57
5 Comparison of Proposed Schedules withBaseRun ...................................... 59
6 Lake Okeechobee Demands Not Met During Critical Dry Periods ........................ 60



ACKNOWLEDGMENTS

The authors wish to thank the many individuals who contributed to the review and
documentation of this report. Calvin Neidrauer, Alan Hall and Shawn Sculley deserve
special thanks for their critical review of this report. Calvin always showed a great interest
in the project and contributed to the muiti-objective analysis of the regulation schedules.
Shawn was very helpful in giving guidance for presentation of the results. The authors aiso
appreciate the contributions of Daniel Haunert and Fred Morris for providing documentation
concerning the needs of the St. Lucie Estuary.

Dee Azeredo and Karen Lythgoe should be commended for the excellent work they did
in executing the South Florida Regional Routing Model. This computer model was used as an
analytic tool to evaluate the different Regulation Schedules.

Special recognition also needs to be given to Dawn Reid, Barbara Brown, Rick
Miessau, Annie Angueira, and Steve Bell for their help in organizing the report along with
the quality of graphies and tables they produced on short notice and to Nettie Winograd for
her efforts in typing this report in a timely fashion.



ABSTRACT

Findings of this report indicate that there may be an alternative regulation
schedule that would better meet the competing objectives of the water management of
Lake Okeechobee. These objectives are:

1. Flood protection for the regions surrounding the lake.

2. Water supply for the agricultural and urban areas dependent on the lake
for water during dry periods.

3. Protection of the lake's littoral zone habitat from high water levels.

4. Protection of the estuaries from undesirable salinity changes that may be
created by receiving large lake discharges.

These findings are based on computer model simulations incorporating
hydrologic data from the period 1952 to 1984, and indicate that it is possible to reduce
large (Zone A) discharges to the estuaries without reducing either the flood protection
of the surrounding regions or the water supply. The buildup of storage in the lake to
17.5 feet (msl) during the fall and winter months is not normaily necessary to meet
water use requirements of the regions that are dependent on the lake. This buildup of
storage is also undesirable for the lake’s littoral zone and the Caloosahatchee and St.
Lucie estuaries. The slope of the present regulation schedule can be modified during
the dry season to produce a more gradual drawdown of the lake and therefore reduce
the necessity for large freshwater discharges.

KEY WORDS: estuarine ecology, flood protection, littoral zone habitat, multi-objective
analysis, regulation schedule, water supply.
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I. INTRODUCTION

The regulation schedule for Lake Okeechobee
was revised in May 1978 in an effort to store a greater
amount of the water that was available during wet
periods for use during subsequent extended dry
periods. A schematic of this schedule appears in
Figure 1. During the period between 1960 and 1978,
the lake experienced several extended periods which
rainfall amounts remained precariously low. The
available water supply stored in the lake was stressed
several times during this period, particularly in 1971
and 1974, In addition, with the projected inerease in
water use requirements of the service areas
surrounding the lake and those of the lower east coast,
it was estimated that the situation might get worse in
the future. Based on model simulations for rainfall
conditions that sccurred for the period from 1965 to
1974, it did not appear that this schedule change
would hurt the Lake Okeechobee ecosystem with
extended periods of high water levels since the lake
was hot projected to reach schedule on a regular basis.

Once the new schedule was in operation,
rainfall amounts were sufficient to cause the lake
slage to reach regulation schedule by autumn of 1978,
The lake remained at or near schedule until June 1980
requiring extended periods of discharges through the
St. Lucie Canal and the Caloosahatchee River to sea.
FromJune 1980 to February 1982 the interior sections
of south Florida received one of its worse droughts on
record. Lake Okeechobee reached its lowest level on
record in August 1981; water use in south Florida was
being ‘carefully monitered. The higher regulation
schedule undoubtedly helped store larger quantities of
water for use during this drought and helped prevent
more severe drought damage. However, the question
arose the months following the drought as to whether
it was necessary to lower the Lake Qkeechobee stage
to 15.5 feet mean sea level (msl) by June 1, or whether
additional storage could have been saved in the Spring
of 1980 for the following drought without significantly
increasing the chances of & major flood disaster.

In the months of February through June 1982
rainfall amounts again became abundant in south
Florida, The Lake Okeechobee stage rose from 10.54
feet on May 22 to near its regulation schedule at about
16.30 feet by the end of August due to above normal
spring rainfall and the normal rainy summer
conditions. The lake stage remained near regulation
schedule for the next several months. Then in
January and February 1983, south Florida got
drenched with heavy winter rainfall. InJanuary the

region received about 250% of the normal raintall,
while in February it received near 400% of normal
rainfall. This pushed the Lake Okeechobee stage into
Zone A of its regulation schedule and thus maximum
releases were required through all major lake outlets.
Over 2 million acre-feet of water were released to the
sea through the St. Lucie Canal and the
Caloosahatchee River during the winter and spring of
1983. These releases through the St. Lucie Canal and
the Caloosahatchee River undoubtedly caused some
undesirable environmental changes to the St. Lucie
and Caloosahatchee estuaries. Haunert and
Startzman (Technical Publication 85-1) found
significant changes in the St. Lucie Estuary in
response to discharges as low as 2,500 cfs for a three
week test period. The heavy rains of the winter and
spring of 1983 brought forth additional questions
concerning the Lake Okeechobee regulation schedule.
A major concern was related to the allowable 2 feet of
storage buildup during the autumn and early winter
combined with the steep downward slope of the
schedule in the late winter and spring months which
may be conducive to the need for large discharges
during the spring. Furthermore, when the lake stage
reached regulation schedule again in the winter of
1984, concerns were raised as to whether the higher
lake stages occurring since the adoption of the present
lake schedule were adversely affecting the littoral
zone of Lake Okeechobee.

The recent extremes in Florida’s rainfall
patterns ranging from severe drought to record rains
have brought to focus many of the issues affected by
the choice of Lake Okeechobee’s regulation schedule.
Many regulation schedules have been evaluated in
recent years to determine if an alternative schedule to
the current one may be more effective in addressing
the concerns that recently have been voiced by a
number of local environmental groups and
governmental agencies while at the same time
maintaining the level of flood protection and water
supply capabilities of the present schedule.

This report is a preliminary document written
to summarize the status of the work completed in
evaluating Lake Okeechobee regulation schedules so
that the resuits may be reviewed by all concerned
agencies and that the final steps of the analyses may
be cooperatively planned and completed. Also
included in this report is a brief summary of the
history of the previous regulation schedules that have
been in operation for the lake.
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II. EARLY REGULATION OF LAKE OKEECHOBEE

Before the period in which Lake Okeechobee
was regulated, the average water level in the lake was
near 19 feet (msl). It was not uncomnmon for water
levels in the lake to rise above 20 feet (msl). Large
inflows occurred from regions to the north that
drained into the lake from the Kissimmee River,
Fisheating Creek, Taylor Creek and Nubbin Slough.
To the east of the lake the Orlando Ridge acted as a
natural boundary for the lake. On the south side of the
lake the boundary between the lake and the
Everglades was often indistinguishable during the
wet periods. Water movement was very slow to the
south due to the flat terrain and thick vegetation.
During drier periods, the Everglades occasionally
dried out. The only significant overland outflow for
the lake was through the marsh on the western bank
of the lake and into the Caloosahatchee River. This
water movement was again limited by the thick
vegetation in this marsh. The major losses of water
from the interior regions of Florida were through
evapotranspiration.

In the middle of the 19th Century, the potential
that the Everglades rich soils had for agricultural
purposes began to be recognized. By the end of the
19th Century a canal was built connecting Lake
Okeechobee to the Caloosahatchee River for the
purpose of lowering water levels in the lake to aid in
draining the northern portion of the Everglades for
agricultural purposes. In the early 20th Century
(1900's) the dredging of the Miami, North New River,
Hillshoro, West Palm Beach, and St Lucie canals
provided additional drainage for the Everglades
agricultural area. An eight foot muck dike was built
along the lake's south shore to protect residents and
farmiands from periods of high waters in Lake
(keechobee. However, during the hurricanes of 1926
and 1928, massive amount of damage occurred and
many lives were lost. The damage of the 1928 hurri-
cane was especially severe with the wind tide rising to
approximately 27 feet (msl). These storms brought
forth the need for a well built levee system that could
sustain storm surges generated by hurricanes that
pass in the vicinity of the lake. The U.S. Army Corps
of Engineers constructed control gates and major
levees along Lake Okeechobee’s shores that reached
heights between 32 and 45 feet (msl).

During the early years, the Evergiades
Drainage District generally attempted to maintain
water levels in Lake Okeechobee at 14 feet
{Okeechobee datum) between June 1 and October 15,
while during the dry season between November 1 and
April 1 stages were permitted to rise up to 17 feet

{Okeechobee datum). The Okeechobee datum was 1.44
feet below sea level so that these stages are equivalent
to 12.56 feet (msl) and 15.56 feet (msl) respectively,
The period from April 1 to June 1 and Octeber 15 to
November 1, weie transitional periods. In 1946 « vlan
of operation was put in effect that was based on a
rainfall and evapotranspiration formula developed by
the U. S. Corps of Engineers from a study of the lake
hydrological records. This plan appears in Figure 2
(U. S. Corps of Engineers, November 22, 1973
Discharges were determined from the difference
between rainfall and evapotranspiration accumulated
for the calendar year and the lake stage as illustrated.
The official range of the lake schedule was still
between 12.56 and 15.56 feet (msl). In April 1948, the
lake regulation schedule was unofficially lowered to a
range from 12.5 to 14.5 feet (msl) in response to the
hurricane of 1947 that was preceded by a very wet
summer. In 1951, an interim schedule was put into
effect with three zones which are illustrated in Figure
3a. When lake water levels were in Zone C, the only
releases made from the lake were for agricultural use.
In Zone B, releases were made not only for
agricultural use, but also if it became apparent that
sufficient inflow was going to occur to raise the lake
into Zone A. The Lake Okeechobee outlets were
opened as required to offset the projected inflows
entering the lake and prevent the lake from entering
Zone A. During the wet season (June 1 to October 31),
the Caloosahatchee River was used as the primary
outlet with the St. Lucie Canal being used only if
additional discharges were required. During the dry
seascn (November 1 to May 31) releases were initially
made through the agricultural area when the capacity
was available even before they were made to the
Caloosahatchee River so that the water could be kept
in storage for future use. Maximum discharges were
always to be made when the lake water level entered
Zone A,

In response to the very wet years prior to 1954,
particularly the fall of 1953, a new schedule was put in
effect in May 1954 in an effort to offer a higher degree
of flood protection. Figure 3b illustrates this schaduie.
It had maximum discharges through the Caloosa-
hatchee River while water levels were in Zone B.
Other features that increased the flood protection
afforded by this schedule were the earlier spring
decline of the lower schedule and the lower elevation
of the upper schedule in the summer and fall months.
It may be assumed that the absence of Zone B during
the pericd between November 15 and February 1 was
incorporated to increase the water suppiy for spring
water use requirements.



In 1958 refinements were made to the schedule
adopted in 1954 which are illustrated in Figure 3c.
These refinements were made in an effort to reduce
the overall flow to the St. Lucie Canal during the wet
season and also attempted to prevent erosion within
St. Lucie Canal by limiting the velocity of flow
through the St. Lucie Canal when possible.

In 1965 the regulation schedule was modified to
allow storage to accumulate during the wet season.
This was in response to the dry conditions of the early
sixties and particularly the dry spring months of the
same year so that water could be stored for water use
purposes. This schedule (Figure 3d) was only in
operation for the summer and fall of 1965. This was
one of the first schedules put into operation that did
not have the lowest point of the schedule immediately
prior to the peak of the hurricane season. The
schedule put into operation in January 1966 was
derived primarily in accordance with an interagency
agreement to deliver water to the Everglades National
Park. This schedule is illustrated in Figure 3e.

In 1972 Zone C was discontinued and the lower
level of Zone B was raised up one-half of one foot in an
attempt to increase water supply. This schedule along
with its operational rules appear in Figure 3f.

Due to the extended dry period in the early
seventies, and the increased water use requirements of
the lake, the levee system surrounding the lake was
improved so that the lake could safely be regulated
between 15.5 feet (msl) and 17.5 feet (msl). While the
work was nearing completion in 1974, an interim
schedule was put into operation to raise the schedule
one-half of one foot to a range between 14.5 to 16 feet
(msl). The 15.5 to 17.5 foot schedule went into
operation in the summer of 1978,
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III. MULTI-OBJECTIVE PURPOSE OF THE REGULATION SCHEDULE

A Flood Protection

The regions adjacent to the lake have a
potential for severe damage and loss of life if the lake's
levee system were overtopped by wind driven surges.
This situation is very unlikely under the present
regulation schedule and it is of utmest importance
that any newly proposed schedule maintain the same
level of flood protection that exists under the present
schedule.

With the St. Lucie Canal and the Caloosa-
hatechee River having such large discharge capacities,
water levels would rarely reach 19 feet (msl) under the
present operational schedule. The levee system
surrounding Lake Okeechobee ranges between 32 to
45 feet (msl); therefore, the likelihood of overtopping
the levees from having excess storage is almost
nonexistent. However, large surges of water caused by
sustained hurricane force winds could overtop the
levees under specific conditions. A relationship was
derived in The Rules Curves and Key Operating
Criteria Master Regulation Manual {U.S. Corps of
Engineers, November, 22, 1978) for the predicted
height of wind surges above the still water surface
when given the wind velocity in miles per hour, the
length of the wind sweep (fetch), and the depth of the
water. This relationship is as follows:

h=c*VzL/d*

- is the height of wind surge in feet
- is a constant to be determined
- is the veloeity in miles per hour
- is the length of the wind fetch in miles,
and
d  -isthedepth of the water in feet

The results computed with the relationship
compared well with the actual wind tides of the 1926
and 1928 hurricanes as documented in the Rules
Curves and Key Operating Regulation Manual. Table
1 shows the estimated wind tide caused by a 100 mph
wind at different stages in Lake Okeechobes.

To maintain the same level of flood protection
for the region surrounding lLake Okeechobee, it is
important that lake stages during the peak of the
hurricane season (August, September, October) not
exceed what they would be with the present lake
schedule in effect. Hurricanes occur less frequently
during the early summer months of June and July and
normally do not have the atmospheric conditions to

develop into severe hurricanes. Figure 4 illustrares
the daily incidence of tropical storms and hurricanes
over the North Atlantic for the years 1886 to 1977.

Table 1. Estimated Wind Tide with a 100 miles
per HourWind and a Fetch of 35.6 Miles!

Lake Depth W:md Lake Stage at
Stage (Feet) Tide Downwind

(Feet) (Feet) Shore (Feet)
12.0 6.5 14.6 26.6
14.0 85 13.7 27.7
16.0 10.5 12.9 28.9
16.82 11.3 12.8 29.6
17.0 11.5 12.7 29.7
18.0 125 12,5 305
19.0 13.5 12.2 31.2
20.0 14.5 12.0 32.0
25.6 20.1 10.4 36.0

1(Rules Curves and Key Operating Regulation
Manual, November 22, 1987, Appendix D)
21928 Hurricane

During the dry season the only limitation on the
lake level related to flood protection is that it should
not be allowed to rise so high that it could not be
brought down to safe levels by the time the hurricane
season occurs. It may, therefore, be possible to delay
Zone A discharges in the spring months if it can be
shown that water levels would still be able to be
brought to safe levels by the beginning of the
hurricane season. Preliminary results of this analysis
appear in Section V.

B. Water Supply
Generally, the 155 - 17.5 ft (msl) schedule
allows for an ample supply of water to be stored in

 Lake Okeechobee during wet periods for use during

13

dry periods. The fact that this schedule was in effect
during the 1980-1982 drought helped greatly in
avoiding greater drought losses during this period.
However, two water supply concerns have been raised
related to this schedule. One concern is the minimum
level of the regulation on May 31. Perhaps additional
water could be saved to further reduce drought losses
by raising the May 31 regulation stage. During the
1980-1982 drought, discharges to the ocean had to be
made during the spring months prior to the drought in
order to bring the lake stage down to 15.5 feet (msl).
In addition, model simulations indicate that similar
discharges would have been needed in the Spring of
1970 prior to the 1971 drought in order to reach the
minimum of the schedule on May 31. Since the period




of late May through early June is not a period in which
storm surges are to be expected, possibly more water
could be stored in the lake during this period. A
second concern pertains to the buildup of water
volume in the lake during the fall and early winter
months. Earlier discharges during this period may
prevent the need for Zone A releases in the spring. It
needs to be decided if this water is needed.

Figure 5 shows the change of storage for
different periods during the dry season. Figure 6a
shows a histogram of the historical dry season change
in storage for the period of November 1 through June
1, likewise, Figures 8b and 6c show the same
information for the period of December 1 through June
1, and January 1 through June 1 respectively. These
changes in storage include the effects of ET, rainfall,
inflows from major drainage basins, and water use by
regions dependent on the lake for water supply but
eliminate the effects of regulatory releases.

Figures 7a and 7b show the maximum and min-
imum change in storage for different periods during
the dry season. Figure 5 shows that the average dry
season change in storage (November-May} is -141569
acre feet. However, this change in storage is mis-
leading as the distribution of the events are skewed
towards the positive values., More meaninful statistics
are presented in Figure 6. These figures indicate that
50% of the time there are losses greater than 500,000
acre feet during the dry season. The maximum loss is
1,631,000 acre feet. In addition to the dry season
losses, several times during the study period of 1952-
1984, below normal rainfall began the previous wet
season and continued through the dry season. This
suggests the need for carry-over storage in
anticipation of dry conditions during the wet season.

Figure 8a shows the average wet season gains
at different periods during the wet season. Likewise
Figures 8b and 8¢ illustrate the maximum and
minimum gains for the same periods during the wet
season. Figures 9a and 9b show the histogram of the
historical wet season gains for the periods of June 1
through November 1, and June 1 through October 1
respectively. These figures indicate that the average
expected wet season gains from June 1 to October 31
are 1,336,661 acre feet, while the historical maximum
and minimum gains for the same period were
4,166,103 and -470,720 acre feet respectively. ‘These
numbers help to quantify the amount of water needed

in storage in the lake in order to meet possible losses
at different times during the year.

C. 8t. Lucie and Caloosahatchee Estuaries
Prior to regulating water levels in Lake Okee-
chobee, very little water flowed from Lake Okeechobee
directly to the St. Lucie Estuary, and flows to the
Caloosahatchee Estuary were substantially less than
those presently released from the lake. The ideal
schedule for the estuaries would be one which mini-
mizes Zone A discharges to the estuaries from the lake
and also reduces the harmful extended periods of Zone
B discharges to the lake as defined by the present
regulation schedule. Another feature that would be
desirable for the estuaries would be low flow dis-
charges from the lake to maintain desired salinity
levels in the estuaries during dry periods. Emphasis in
selecting alternative schedules has been placed on
incorporating features that will reduce the incidence
of Zone A discharges to the estuaries.

The Martin Conservation Alliance provided
valuable suggestions with the objective of protecting
the St. Lucie Estuary. Their suggestions were
incorporated, evaluated, and refined, and gave
impetus to a major effort that culminated with the
production of this report.

D.  Lake Littoral Zone Hahitat

Prior to Lake Okeechobee being enclosed by a
levee system, the water spread horizontally across
higher grounds as lake water levels rose. ' This
situation always kept a region at the outer edge of the
lake for the existence of a healthy littoral zone habitat.
However, with the levee system in place, the water
within the boundaries of the lake simply gets deeper,
as water levels rise. The levee system prevents the
water from spreading over the lands that surround the
lake. This makes it difficuit for the plants and
animals of the littoral zone habitat to survive when
water levels remain high for extended periods. Water
levels need to be periodically lowered by lack of
rainfall or by making discharges from the lake to
protect this habitat. Specific criteria need to be
developed for the water levels desired to ensure the
protection of the littoral zone habitat. Table 2 shows
the historical stage frequency data for the period of
1952 to 1977 when the present regulation schedule
was implemented.

Table 2. StageFrequency Data for Lake Okeechobee
for the period from 1952 to 1977

Stage 10 11 12 13 14 15 16 17 18
% Time equailed
or exceeded 100 a7 92 75 43 16 3 1 0

14
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IV. METHODOLOGY AND ASSUMPTIGNS

The South Florida Regional Routing Model
(Trimble, 1986) was used to test a variety of
alternative schedules for Lake Okeechobee. These
schedules were analyzed in an effort to find one that
may better suit the multi-objective needs of water
management of the lake. This model was able to
simulate historical stages very well. Figure 10
illustrates the simulated stages compared to historical
stages for the lake for the period 1981 through June
1983. The simuiated minimum stage of the severe
drought of 1981 and the number of days of Zone A
discharges in 1983 very closely match those that
actually occurred.

Summary sheets for each of the schedules tested
are included in Appendix A. On the f{irst page of the
summary sheet is a schematic diagram and a
description of the schedule with general comments
regarding its advantages and disadvantages. The
second page includes a summary of the simulated
stage and discharge data for Lake Okeechobee that
would occur if this schedule was in operation during
the histerical rainfall conditions. The information on
the second page gives a measure of how well the
proposed schedule meets each one of the ohjectives of
water management, These values include a summary
of the number of days that different levels of
regulatory releases were made, the minimum and
maximum lake stages estimated for each year
modeled, the water level at the end of each dry season,
the amount of water use requirements not satisfied
(demand not met) during critical dry years and for the
entire study period, the mean and maximum stage
caleulated just prior to peak hurricane season
(September 1), and the overall stage-frequency curve
for the lake. The results of each of these schedules
may be compared to those obtained from a simulation
with the current 15.5-17.5 regulation schedule in
effect for the same historical rainfall conditions. This
simulation includes present water use requirements
and conveyance iimitation for the entire hydrologic
period modeled and was used as a base line to measure
the advantages and disadvantages of the alternative
schedules.

The following assumptions were included in ail
the model simulations;

. Runoff from the Everglades Agricultural Area
is routed southward away from Lake
Okeechobee when possible without increasing
the potential for flooding in the Everglades
Agricultural Area.

L] The Water Conservation Area 2A present
drawdown schedule is in effect.

L The rainfall-driven discharge formula iz in
effect for Water Conservation Area 3A.

. Present day water use requirements for Lake
Okeechobee and the lower east coast service
areas are in existence for the entire hydrologic
period modeled. {See Appendix B for the
assumption used in estimating these water use
requirements.)

° Present day conveyance capabilities are
available for making discharges between
regions. These conveyance capacities along
with other assumptions in the model are

documented in Technical Publication 86-3
(Trimble).

. The South Dade Conveyance System is in
operation.

L] Historical rainfall conditions that occurred

between 1952 and 1984 would occur with the
proposed schedule in operation.

The historical rainfall conditions that occurred
between 1952 and 1984 contain many periods of
extreme rainfall. Key dry years during this study
period included 1956, 1961-1964, 1967, 1971-1977, and
1980-1982. During 1956, 1962, 1971, 1974, and 1981
the lake stage fell below 11 ft (msl). Interestingly,in 4
out of these 5 years the lake stage was at regulation
schedule the previous year.

Critical wet periods in which it would be
required to make regulatory releases include 1952-
1955, 1957-1960, 1966, 1968-1970, 1974, 1978-1980
and 1982-1984. Zone A releases would be required the
years of 1953, 1958, 1959, 1969-1970, and 1983.
Annual departures from normal rainfall for each year
are illustrated in Figures 11a, i1b, and 1le for Lake
Okeechobee, the Kissimmee River basin, and the
Everglades Agricultural Area.

Figures 12a, 12b, and 12¢c show the departures
for the wet seasons (June-October), while Figures 13a,
13b, and 13c indicate the departures for the dry
seasons for the same basins respectively. Also
included on Figures 11-13 are the §-, 10-, 20-, 50-and
100- year return periods for above and below normal
rainfall. Departures from normal rainfall for other



basins within the District during this study period
may be obtained from South Florida Water
Management District Technical Publication 86-6
(Shawn P. Sculley).

In Section VI, four evaluation criteria or
objective functions are chosen in order to summarize
the multi-cbjective performance of each regulation
schedule. These criteria are defined as follows:

1. The mean and maximum September 1 lake
levels reached during the study period. These
quantities represents a measure of flood protection
during hurricane season. It is desirable that these
levels not exceed the levels reached with the present
schedule in operation during this period when the
potential for heavy rains and large storm surges exist,

2. The demands not met during the study period.
Performance during individual drought periods were

also considered and evaluated in this study. The most
severe drought of this period was the 1980-1982
drought. Lake Okeechobee stage fell to a record low
level of 9.75 feet {msl) during this period. Other
critical periods include the 1956, 1962, 1971; and 1974
low water level periods within the lake.

3. The number of days of Zone A discharges for the
study pericd. This quantity represents a level of
estuary protection. Zone A discharges are very
harmful to the estuary's habitat and it is desirable to
minimize this number.

4, The percentage of days the simulated lake
levels exceed 15 feet (msl) during the study period.
This quantity is a measure of the protection of the
lake’s littoral zone. Extended periods of high water
levels are undesirable for the littoral zone. It is,
therefore, important to minimize the frequency of high
stages. :



IOVLS TVIIYOLSIH SNSYIA aILVINWIS 01 3UNDI

S3941S ATIH0 3IIQOHI33IN0 I
28

ig

6

00"

i

0o 2!

00 S1

00-8i

SIOVIS IVIMHOISIH 0 5t T ¥
£319v1S ALV INNIS :—ﬂﬂdn_ﬂu @ ©

0012

00° vé

1334

(1SW )

29



TIVANIVY TVANNY NVIIN INOYd 3HNLYVYdIa "Bl JYNOIS

ioay
2861 £/261 ZL61 /961 2961 LS61 FA={-"
: i | N t 1 I PR U P T BN 1 ! L 1 s PR T | | P S T | 1 N P | ON
00l
0s - 0¢
|eWIoN 0¢
MO24g alL
S
-0+
(siea ) (sayau))
poLag llejurey
wnyay 0s
g
jeuson 01
3N0QY (y7
0s —Q09
00i
—Q4
8} 7}

aaqoyraajO el

30



001
0S

jewon 0¢

(sieaA)}
poliad
uiniay

0l

jEWION
anogy 02

0%
0ol

Joa)

CLBL £961 2961

TIVANIVH TYNNNV NVIN INOYd 34NLYvdIad 'qll N9

L8561

— 0%

0s

—09

—~ QL

uiseg JoAIY IDWILLISS]

0)2]

(sayou))
ltejutey

31



TIVANIVY TYNNNY NYIN WO Yd 3H4NLEVdId D11 38NOId

iDL

Z86 1 LLBL Zi61 £961 2961 £S61 zgel
_px_r.__.___.»-—_._-_.-..——r.-..._—-tp.- on

00l
0§

0Z

JeulIoN
mojag ) |

(s1e3A)

0119
Whlywm (sayui)

lejuley

S

|BWION 04
0c¢

anoqy
0S

]

o8

ealy |einyjndiiby sope|biang

32



TIVANIVY NOSY3IS 13M NVIIN WOYA FUNLYVYL3IA "eZLl JHNOH

eay

ZB6| LLB1 [74 3" £961 2861 LS61 ¢s6el
L i m 1 .. 1, A n 1 1 A A — d i A e, I-l A e, 1 1 bl L i L L _ i 'l '} i H OF
00t
0%
Sl
0
|ewioN
moiag |
S
(siea\)
poliag
uiInay
(saydpu1)
G [1ejuley
[EWJON O
anoqgy 0z
0s
00t
— St
og

29qOoYyI33)0 e

33



%8¢

jewson 0T
mo2g 0l

S

(s1eaA)
pouad
uin}ay ¢

JeULION aL
ANO(GY 0c

0s
ool

Joal
zL61L L96L z961

TIVINIVY NOSYIS LIM NVIIN WOYL 3WNLEV4IA "qZ1 3¥NDId

- 0%

uiseg 19A1Y SIWUIISSIY|

09

— 02

(s3ayouy)
llegutey

— Ot

34



TIVANIVE NOSV3IS 1IM NYIW WOYL 384NLYVYd3a 2Z1 3uNSHd

Jo9y
861 LLIB1 Z.61 £961 961 £S61 cS61

ool
0s

[BUHON
moiag 0¢C

01
S

(s4e3A)
pouad
uiniay

(s3youy)
llejutey

S

oL

[CWION
2A0QY 0c

0s
00l

09

ealy [eanyymiiby sape|biang



TIVANIYH NOSV3IS A¥A NVIW WO YH 3UNLYVYdIa "egl 3yNDid

FL.T- Y
[A:1-]! LL61] €L61 961 296l ({661 ZS61
IRV N TN SR SR SR R T N T I N T B TS T T R ST TR U BT R U T | fa)
|
00l
0s g
jeulIoN
mojag 0€
0l
- Ol
S
{sieaA) St
poLad (sayduy)
uIn3ay ilejuley
-
[
g o
JRULION oL
3M0qV y7 — G2
0s
0oL -~ 0¢
— ¢
(0) 4

93qoYdaaQ 3eT

36




TIV4ANIVH NOSY3IS AYQ NVIIN WOYS 34NLYVdIa "qEL 3¥NOH

Nl-T-FY
CL61 L9611 2961 £861

0oL

0s

jewoy 0€

— 0!

MOj38 ()
5

(siea )

poliad
uiniay

S

jewuoy 0L
anoqy gz |

— Sl
(say>u))
l|lejuley

oFA

— S

0s

0oL

— 0%

— S

uiseg J9A1Y D3WLLISSI

oy

37



001
0%

0c¢
[eLwoN
mo|ag g

S

(s1ea )
poiad
uin1ay

S
ol

[ewon
aroqQy 07
0s

oot

TIVANIVY NOSVIS AHA NYIW WOYH 3HNLYVdIa 2EL 3YNOId

103 )
961

1

€961

'

L o

LGB

i

— Ol

-~ G

eaay |einy by sape|biangy

(0} 4

(sayduy)
lieyurey

38



V. RESULTS

A, Early Proposals

Detailed summary sheets for each schedule that
was analyzed appear in Appendix A. Stage-
exceedance curves for each schedule tested versus the
simulated base line stages and the historical stages
appear in Appendix C. Simulated stages for the
critical period of the 80's for several of the alternative
schedules versus the simulated stages for the current
schedule are illustrated in the context of the report.
The first schedule that appears in the appendix is the
current operational schedule. This schedule, as
explained in the previous section, is used as the base
line for comparing the alternative schedules.
Schedules 2 through 8 were proposed primarily in an
effort to ease the erosion problem that occurred with
Zone A discharges in the St. Lucie Canal during the
winter and spring of 1983,  Significant erosion
normally does not occur until discharges reach near
4,000 cfs; therefore, in an effort to reduce the chances
of reaching Zone A, it was proposed on several
schedules that the Zone B discharge be raised to 3,500
cfs through the S-80 structure in an effort to discharge
more water at lower stages and still not create
significant erosion. For each schedule tested with
Zone B discharges of 3,500 cfs through the S-80
structure, a comparable schedule was tested with Zone
B discharges of 2,500 cfs.

‘The first alternative proposed was, in fact, to
use the present operational schedule, but to simply
increase Zone B discharges through the St. Lucie
Canal to 3,500 cfs. This reduced simulated Zone A
discharges from 235 days, with the present schedule in
effect, to 192 days with the proposed schedule for the
hydrologic period between 1952 to 1984. Raising the
Zone B discharges to 3,500 cfs did help reduce the Zone
A discharges. However, a significantly larger
reduction in the number of days of Zone A discharges
is desired.

Regulation schedules 3 and 4 initiate Zone B
eleases when the lake level is 17 feet (msl) instead of
17.5 feet (msl) during the winter months, When lake
water levels are in Zone B, regulation schedule 3 calls
for a discharge of 3,500 cfs to be released through the
S-80 structure while schedule 4 calls for a discharge of
2,500 cfs through the same structure. Schedule 4
decreased Zone A discharges to 211 days. This was
only a reduction of about 10% in the total number of
Zone A releases. When this schedule is combined with
the 3,500 cfs releases to the St. Lucie estuary, as in
Regulation Schedule 3, Zone A releases are reduced to

39

167 days. Demands met were not substantialiy
reduced with these schedules. The number of Zone A
releases are not, however, redyced nearly encugh tn
protect the estuaries,

Regulation schedules 5 and 6 look at thke
possibility of beginning Zone A releases at higher
water levels during the spring months in an effort to
reduce the number of Zone A releases. This proposed
alteration in the schedule had about an equal effect as
the previous adjustment of lowering the starting point
of Zone B releases.

Regulation schedules 7 and 8 introduced the
concept of three zones. With lower releases similar to
Zone B of the present schedule in Zone C, and then
higher releases in the new proposed Zone B. These
schedules reduced Zone A releases substantially to the
St. Lucie Canal, but actually increased maximum
discharges to the Caloosahatchee River.  This
approach will not likely be acceptable as it may cause
additional damage to the Caloosahatchee River and
estuary system.

Schedules 9 and 10 were the first schedules
which introduced the concept of early minimal
environmental impact discharges to the St. Lucie and
Caloosahatchee estuaries in an effort to prevent larger
regulatory discharges from being made. These
schedules included three zones in which deliveries
were increased proportionaily for both outlets as
stages rose. A new zone of low flow releases were
proposed as minimal environmental impact
discharges to the estuaries. Originally these releases
ranged between 1,000 and 1,500 cfs through the $-80
structure and about 2,500 cfs through the S-77. These
discharge levels were later modified after a more
detailed understanding of the environmental response
to flow were determined and a numerical model of the
St. Lucie estuary was completed by the Resource
Planning Department of the South Florida Water
Management Distriet. The modified low flow
discharge limits were incorporated into a fina! version
of these proposed schedules. The number of days of
Zone A discharges were substantially reduced;
hewever, there was still a significant number of Zone
A discharges so that some damage would still be likely
to the estuaries. Water use requirements were
increased slightly by the early releases. Simulated
water use requirements not met with schedule 10 in
operation as compared to those with the present
schedule appear in Figure 15.



Other early experiments with the regulation
schedules included simple variations of the slopes of
the schedules without varying the discharges within
the given discharge zones from the present regulation
schedule. In regulation schedule 11, the May 31
regulation stage was raised by one-half of one foot in
both the upper and lower schedules in an attempt to
increase water supply and also to minimize Zone A
releases by decreasing the downward slope of the
spring decline in the regulation schedule. Comparing
results with the base run, this schedule reduced Zone
A releases during the dry season from 125 days to 103
days, but increased Zone A discharges during the wet
season by an almost equivalent amount so that there
was no overall reduction in the number of days of Zone
A discharges. This schedule did increase water use
requirements satisfied. In the 1981 dry season, water
use requirements satisfied increased by about 65,000
acre-feet. The water levels during the peak hurricane
season averaged about three-tenths of one foot higher
under this schedule. This schedule, therefore, failed
the criteria of maintaining the same level of flood
protection.

Schedule 12 starts Zone B releases whenever
the lake stage exceeds 16 feet throughout the year.
The Zone A discharges began when stages reached
water levels defined by the present Zone A schedule.
This schedule eliminates the buildup of storage during
the autumn months which helps prevent the need for
Zone A discharges during the spring months. Water
supply was only slightly altered with this schedule
and mean stages were lowered by one-fourth of one
foot during peak hurricane season. The stage-
frequency curve was favorable for the littoral zone as
the frequency that water levels were above 16 was
decreased. This run indicates that it is not necessary
to allow for the buildup of storage during the autumn
and early winter months for water supply purposes
during the late spring.

Regulation schedule 13 begins Zone A
discharges at higher levels during the late winter and
spring months similar to regulation schedule 6. This
helps reduce the number of days of Zone A discharges
especially during the months between January and
May. The mean stage during the hurricane season
remain about the same as the base run, although the
maximum stage calculated was one-tenth of one foot
higher.

Regulation Schedule 14 decreases Zone A
discharges substantially, lowers average stages
during peak hurricane season by one-half of one foot,
and has a favorable stage frequency curve for the
littoral zone. However, 93,000 less acre feet of demand
was met in the Lake Okeechobee service area during

Yo

the 1981 and 1982 dry seasons. Thisis on.e of the more
promising early schedules proposed.  Results of
Schedule 14 are displayed in Figure 16,

Schedules 15 and 16 introduced an intermediate
moderately high discharge zone. These schedules
discontinue discharges in the lowest zone when stages
were falling. This allowed for these regulation
schedules to meet more demands even though releases
may actually be begun at lower levels than _the base
schedule. Zone B releases are 4500 cfs through the St.
Lucie Canal which may be near the limits which
would cause erosion.

Many of these early schedules illustrate useful
principles that may be applied to choose the
appropriate final schedule.

B. Beginning Zone B Discharges at Lower
Levels

Regulation schedule 17 began Zone B
discharges 2 feet lower in an attempt to decrease the
number of days of Zone A discharges and to return
lake stages back to more favorable stages for the
littoral zone. The number of Zone A releases were
substantially reduced. The stage frequency curve was
more favorable for the littoral zone as it reduced
frequency of high water periods. However, with the
higher water use requirements, stages may drop below
historical lows more often. Water use requirements
not satisfied during the 1981 dry season rose from 9.3
percent under base conditions to 38.9 percent under
this proposed schedule. Also, the number of years 10
percent or more of the Lake Okeechobee service area
demand was not met for the hydrologic period of 1962
to 1984 increased from 2 years in the base run to 8
years with this schedule. In the years 1962, 1971,
1974 and 1982 only 60 to 80 percent of the Lake
Okeechobee service area demands were met. Figure
17 illustrates the simulated stages for Regulation
Schedule 17.

Schedule 18 will obviously have similar
problems to Schedule 17 but with more frequent Zone
A releases since the Zone A releases began at lower
levels.

Schedule 19 was similar to schedule 6 in that it
did not build up as much storage during the fail and
early winter months in an effort to decrease Zone A
discharges. This schedule is unique in that it starts
the decline of the lower schedule in October. This
early decline helped reduce Zone A discharges by an
additional 14 days over schedule 4, and reduced total
Zone A discharges from a base run total of 235 days to



198 days for the total hydrologic period modeled, The
stage results of Schedule 19 appear in Figure 18.

C. Concept of a Low Flow Release Zone
Numerical modeling in conjunction with
biological studies of the St. Lucie Estuary were
conducted by the Resource Planning Department
(RPD) of the South Florida Water Management
District. These studies determined the levels of
discharges through the S-80 structure that could occur
with minimum environmental impact. Discharges
were estimated for monthly dry, normal and wet
conditions. Similar estimates were made for the
Caloosahatchee estuary. The allowable discharges
under normal conditions were incorporated into the
South Florida Regional Routing Model. These low
flow releases were made at levels below the existing
Zone B discharges in an effort to reduce the likelihood
of making extended Zone B discharges, or large Zone A
releases to the estuaries. Most recent research from
RPD indicate that these low flow releases should
simulate natural stormwater runoff which occurs in a
pulsing discharge manner. Pulse discharges from S-
80 would be of 8-day duration with a maximum daily
release of 1600 cfs. (Haunert, 1987). Table 3 includes
the average flow values allowed for each month of the
year for each estuary.

Table 3. Allowable Monthly Discharges to
the Estuaries for Low Flow ReleaseZone C

. (AF)

Month S-80 5-77
January 1,468 2,607
February 1,190 2,411
March 1,666 2,253
April 1,566 2,253
May 892 1,555
June 753 95
July 793 286
August 733 476
September 0 0
October 753 1,872
November 1,408 2,602
December 1,666 2,602
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In order tc estimate the proper width of Low
Flow Release Zone, an analysis was made on the
probability of reaching the regulation schecule at any
time when the lake levels are below the schedule
Such analysis is illustrated.in Figures 19a and 19b.
The fifty percent line was chosen as a guidelire to
start a sensitivity analysis on diiferent Low Ffliow
Release Zone slopes. The concept is to have a zone that
will not jeopardize the water supply capabilities of the
lake and at the same time will minimize the risk of
high regulatory discharges to the St. Lucie and
Caloosahatchee estuaries.

Management of the Low Flow Release Zone
requires consideration of hydrologic conditions in the
rest of the system particularly the Upper Kissimmee
Basin Lakes and the Water Conservation Areas. For
example, if the Water Conservation Areas are
significantly below schedule and in need of water,
discharges from the lake shouid go to the Water
Conservation Areas rather than the St. Lucie and/or
Caloosahatchee estuaries. If the lake stage is in a
declining mode, rainfall conditions are forecasted to be
dry, and there are no anticipated inflows from the
Upper Kissimmee Basin Lakes then it might be
advisable not to make any releases to the estuaries
even though the lake is in the Low Flow Release Zone.
These two examples illustrate that the management of
the low flow (puise) releases require consideration of
hydrologic conditions not only in the lake, but in the
rest of the system as well as monitoring of salinity
conditions in both the Caloosahatchee and the St.
Lucie estuaries.

Regulation Schedule 20 illustrates an example
of an application of the Low Flow Release Zone
concept. In this schedule, Zone A discharges are begun
at higher water levels in the spring. With this
schedule in operation average water levels during the
peak hurricane season are about thirty-five
hundredths of one foot lower than with the present
schedule while the maximum stage during the
hurricane season is about the same as the base run.
Zone A and Zone B releases are substantially reduced
with this schedule, although the number of Zone A
releases are still larger than desired. Water use
requirements increased from 9.3 percent to 14.8
percent during the 1981 dry season for the Lake
Okeechobee service areas. This was still 5 percent less
than those projected during the 1974 and 1982 drought
years. Changes to the stage-duration curves were
favorable. Other model simulations were made
beginning the downward siope of the lower line on
November 15 and December 1. This only altered the
overall results slightly. The simulated stage results
for Regulation Schedule 20 appear in Figure 20.



D. Four Zone Concept

Many of the regulation schedules tested in
earlier sections of this report show a great deal of
potential for reducing the large discharges made to the
estuaries without reducing flood protection or water
supply. However, these proposed regulation
schedules, although an important improvement to the
present schedule, still predict extended periods of Zone
A releases are going to be required if these schedules
were put into operation. In this section, a new
discharge Zone is introduced which allows for
increased discharges over the present Zone B
discharges, but limits the discharge velocities so that
substantial erosion does not occur in the canal. These
releases will be larger than the present Zone B
releases but less than the maximum discharge
capacity of the Caloosahatchee River and the St.
Lucie canal. The regulation schedules in this section
include four zones:

] Zone A - maximum releases necessary for flood
protection
L Zone B - maximum releases that will still result

in limited sediment transport

] Zone C - discharges made at the same discharge
level as Zone B of the present base run

L Zone D - discharges made to the estuary for
extended periods of time without harming the
estuarine environment.

Zone B and C discharges are not desirable, but
at times need to be made to decrease the likelihood of
the necessity to make Zone A discharges. Schedules
21 through 31 all define the same levels of discharges
for each of the corresponding discharge zones. These
schedules also include the modified upper schedule
during the late winter and spring months which
require Zone A discharges to begin at a higher lake
stage.

Schedule 21 substantially reduces Zone A
discharges particularly during the spring months. It
would be helpful to the littoral zone habitat because it
reduces by the number of times the stages in the lake
are over 16 feet (msl) by 16% when compared with
simulations with the current schedule in effect:
therefore, it also increases flood protection for those in
the areas immediately adjacent to the lake. Water use
requirements satisfied are, however, reduced with this

schedule in operation. Figure 21 displays the
magnitude of the demands not met with regulation
schedute 21 in effect compared to those simulated with
the present schedule in effect.

Schedules 22 and 23 create serious deficits in
water requirements satisfied particularly during the
1981 drought. Several other years also have serious
water shortages occurring with these schedules in
operation. Figure 22 plainly illustrates the possible
drawbacks to water supply of returning to the 13.5-
15.5 regulation scheduie.

Schedule 24 increased water supply and flood
protection benefits over the present schedule while it
was also a desirable schedule for reducing Zone A
discharges during the spring months. By not allowing
a large buildup of water during the months of
September to December, it is also an improvement for
the habitat of the littoral zone.

Schedule 25 is very similar to Schedule 24,
however, the decline of lines 2 and 3 begins earlier in
the dry season. This decreased Zone A releases still
further. Water use requirements satisfied decreased a
bit from schedule 24 but were at the same level as the
present schedule during the severe droughts of 1974
and 1980-1982. Figure 23 shows the demand not met,
for Schedule 25. The mean and maximum stages for
September 1 were lower for this schedule than the
present schedule or Schedule 24. The hydrographs for
the entire study period for these two schedules are
ineluded in Appendix D. During 1956, 1962, 1967 and
1968, the water supply available was decreased by
Schedules 24 and 25. Water supply was not as critical,
however, during these years as it was during 1974,
1981 and 1982.

Schedule 26 through Schedule 29 have zones A,
B, and C discharge zones defined exactly the same.
These schedules included a smaller Zone B and Zone C
range so that there were a larger number of days of
Zone A discharges required for these schedules. The
different variations in the lowest regulation schedule
did not significantly alter the number of days of Zone
A releases or the amount of water use requirements
not satisfied in this study.

Schedules 30 and 31 are also similar to 25, but
begin Zones C and D releases at a lower elevation in
an effort to protect the Lake Okeechobee littoral zone.
The effects these schedules have on demands not met
can be seen in Figure 24 and Figure 25.
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Lake Okeechobee Water Use Requirements Not Met

Base Run vs. Run10
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Base Run vs. Run23

PR R TR 7 R TR RITAR TR TR T T

R R TR TR T R I AN T IR TR T T SR ITHT I AT T XTI T IRT R

IR XTSI TR T AR T AT X TR 7]

-

PRI TN TRE XA RARFIRARTIXTR]

-

PSS TLOTD OISO TH VT OV

=
1 1 I l | 1 | |

Q (=] o 0 (= o o o O (=
i o n o i (=] 'y; o N

~ < ") g ] o~ (] — -

(spupsnoyl)
19N ION sjuewesnbey esn J8IDM

84

82

o
o«

72

62 64 66 68 70

60

58

54 56

52

Yeor

B Run 23

.| Base Run



§7 TINAIHDS HO4 1IN LOM SININIUINOIY 35N YILVM "ET 3WNSIE

GZ uny g uny asog Q
D9
1 4°] 8. 9. ¥L TL 0L B89 99 9 29 09 88 95 s ¢S
1 ..l&L } [ N 1 PN IR T RN NN AU PO SN N S

[ R7TRET XX IR T I T R TRRIRR AL AR BRL AL

m._mr._m._my_ i

GZuny ‘SA uny s8sbpg

19N 1ON Sjuswadinbay asn J49}pp @2goydaay(Q ayp7]

0s

ool

oSl

00¢

0s2Z

oog

0S¢

00+

oSy

(spubsnoyl)
19N 10N sjuswadinbey esn JOIDM

53



0€ 3INA3HDS YO4 LI LON SINIWIYINOIY 35N ¥ILVM 'vZ J8NDH

QF uny OHSN uny esog [ \]
Firl-J§
Y8 ¢8 08 8. 9L +¥L ZL 0O/ 89 99 +$3 T9 09 8S 95 S 2§
1 1 Ihlmh_ ol -l_l PN S T | ' N &L a1 a1 * | S W W T |

) : § EEmv_ &
hd hd
y \ |
. . u
N y
h h
y N n
] ]
N y
h :
\ \ u
hd b
$ y
hd h
N N —

h

N

hd

\

b

N

PRETEARTREFTHRTIN TR RRPFERS RAL ARL DAL AR SRS A

L)

Qcuny| "SA uny asbg

}S }ON Sluswauinbay asn 43)}D) @2q0Yd88Y(0 84D

0s

001

oGl

002z

ose

00¢

oce

(00) 4

oSy

(spupsnoyl)
I@N ION Ss3uswaainbey osn JOIDM

54



L€ IINAIHDS YO 1IW LON SININFHINDIY ISN HILYM 6T JUNDIS

e uny RKIR uny asog [ \]
IL.E-YY
¥8 T8 08 8. 9. ¥. T, 0L 89 99 +¥9 29 09 85 95 5 ZS
— .— L — F L — [ ll—l i — L —l L — L — [ — L — [ — [ — L — L. —
B B ETRIES ol

PRR T AR 7RI I TR IT T TP HR T RRTIERLARS AL BNS

[RXTRERTERXTRRTRAL AR ANL BRLN

R TR RRTHRITERT R ERXFTRRIBR IR BELRY

Lguny °‘SA uny asog

18N 1ON Sjuswadinbay osn 491D 92q0oyd9ax(Q XD

0S

0ol

oSt

00¢

0S¢

00g

0S¢

00¥

oSt

(spupsnoy])

inbey esn J91PM

9N ION SlusLued

55






VI. SUMMARY

Table 4 includes an overall summary of the 3.

criteria used in the evaluation of the regulation
schedules. Included in this table are:

1.

The number of days the lake was in a given 4.
discharge zone as defined by the S-80
discharges.

The mean and maximum stages (msi) prior to
the peak hurricane season for the hydrologiza!
period incinding 1952 through 1984

The stage frequency curve for the lake during
periods when stages exceed 15 feet (msl).

This table summarizes the critical information

The water use requirements of the Lake for the evaluation of each schedule. All these
Okeechobee service areas not satisfied during  schedules except Schedule 18 reduce Zone A
the study period in units of acre feet. discharges. Some of these schedules, however, may

- cause additional water shortages to occur, not meet

Table 4. Summary of Results of Proposed Schedules

St. Lucie Discharge (days) Demand

RUN MAX 3500 2500 MIN not met, Sept 1 Stage (ft) Stage Exceeded
# (cfs) (cfs) (AF) MEAN MAX 14ft 15t 16ft 17ft 181t
1 235 2265 1139500 1476 16.94 67 54 35 15 3
2 192 2211 1139700 1474 16.65 67 b3 34 14 3
3 187 2246 1173400 1474 16.65 66 52 32 8 2
4 211 2332 1163000 1471 16.97 66 52 33 10 3
5 174 2220 1139500 14.75- 18.65 67 b4 34 14 3
6 214 2326 1133700 1476 1694 87 54 35 15 3
i 136 311 1997 1128800 1462 18.97 64 49 29 6 2
8 140 303 2036 1283600 1476 16.73 67 54 34 14 3
9 139 1179 3090 1422400 1446 16.35 63 47 24 10 2
10 136 1128 3014 1450200 1445 1838 62 46 23 9 2
11 233 2261 951600 1493 17.20 69 55 41 17 4
12 182 2452 1333000 1451 1698 63 47 22 6 3
13 212 2330 1133700 1477 17.04 67 54 35 15 4
14 82 765 2484 1126 1482600 14.37 16.31 63 47 19 6 1
15 128 680 2724 1231400 1466 18.74 65 51 31 8 1
16 116 B0 2373 1263900 1461 18.70 65 50 29 4 1
17 37 3015 3438800 13.39 15.24 42 19 T 3 1
18 284 2538 3451300 13.37 15.13 41 16 4 0 0
19 197 2379 1264000 1483 1697 64 48 28 8 3
20 181 1378 2832 1520600 1441 16.97 62 44 26 11 3
21 T0 572 1319 2210 1665100 1423 16.09 61 42 19 6 1
22 28 310 1909 2186 3218900 13.58 1555 47 23 8 3 1
23 27 306 1891 1404 2333800 13.56 15.54 47 22 8 3 1
24 124 440 1296 1890 1123300 1472 16,78 65 52 34 7 2
25 113 478 1238 1965 1193900 1461 18.56 65 51 29 9 2
26 149 391 1322 1589 1029900 1482 16.80 67 54 38 13 2
27 147 384 1267 1933 1040400 14.80 16.78 67 54 37 12 2
28 . 146 387 1239 2210 1088500 1478 16.78 66 53 36 12 2
29 - 146 383 1252 2080 1046100 1479 16.78 668 53 37 12 0
30 106 478 1253 1998 1282900 1455 16.49 64 50 28 8 2
31 102 436 1378 1827 1308600 1452 16.46 64 48 26 8 2
HISTORICAL 43 16 3 1 0
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the flood protection criteria or may not be an
improvement for the littoral zone.

Figure 28 illustrates the tradeoff that occurs
between decreasing Zone A discharges and, therefore,
in certain cases increasing the quantity of demand not
met during critical dry periods. Regulation schedules
which fall within the rectangle formed by drawing
perpendicular lines from each axis to the base run (R1)
are helpful in reducing Zone A discharges and at the
same time reduce the quantity of water requirements
not satisfied.

A similar trade off analysis can be made
between the number of days Zone A discharges that
are needed compared to the maximum stage reached
on September 1st. The results of this analysis appear
in Figure 27. It can be seen that by comparing Figure
26 and Figure 27 that certain regulation schedules
that were improvements for the water use
requirements satisfied and the reduction in Zone A
discharges may not be favorable for flood protection.
Schedule 13 is an example of this situation. In
general, however, reducing the stage on September 1
also decreases the potential for Zone A discharges as
would be expected.

Earlier in this report (Section II) the criteria for
the protection of the lake littoral zone was described to
be a function of the stage frequency curve. A schedule
that reduces high stages would generally be favorable
for both flood protection and the littoral zone habitat.
Schedule 18 is the exception to this relationship as it
lowers both the upper and lower schedules equally
and, therefore, actually increases the number of Zone
A discharges. Figure 28 illustrates the relationship
between the need for Zone A discharges to the
percentage of days the stage exceeds 15 feet. The only
four schedules that approximate historical conditions
are Schedules 17, 18, 22 and 23. However, all of these
schedules substantially increase the demands not met.
This will be an item for consideration when choosing a
final schedule. Figure 29 illustrates the trade off
between water use requirements satisfied and the
number days lake levels exceed 15 feet. The huge
discrepancy between the base run and the historical
exceedence of 15 feet in the lake can easily be seen.

Table 5 takes the difference between the values
for Schedule 1 (base run) and each of the other
schedules in Table 3. This table indicates an
improvement in a certain value when the value is
negative. Therefore in Schedule 2 in column 1 the -43
indicates a decrease of 43 days in the number of Zone
A discharges. In this case, if we review the Schedule
the actual tradeoff was simply having Zone B
discharges of 3500 efs. [If all the parameters are

)

negative this indicates that this Schedule is favorable
from all the criteria listed in the Table. There still
may be other details of the Schedule that need tc be
further evaluated. For instance, the number of days
and type of Zone B discharges (3500 or 4500 cfs
through S-80) that need to be made. .

Table 6 summarizes the demands not met
during critical dry periods. The 1971-1974 and the
1980-1982 extended droughts were by far the most
serious situations. The demands not met during the
1971-1974 extended dry period ranged from 378,000 to
1,006,600 acre feet while during the 1980-1982
drought, the demands not met ranged from 501,200
acre-feet to 1,022,000. In comparisen, during the 18568
drought the demands not met ranged from’7,300 to
315,400 acre-feet, and even during the extended dry
period of 1962 through 1965 demands not met only
ranged between 43,600 to 558,000 acre-feet. Most of
the schedules had less than 100,000 acre-feet of
demand not met during the 1956 and the 1962-1965

dry periods.

Figure 30 shows the results of the trade off
between protection of the littoral zone (reduction in
the days that the lake exceeds 15 feet (msl)) versus the
demands not met during the 1971 drought. Likewise,
the trade off between the protection of the littoral zone
versus the 1980-1982 demands not met have been
plotted in Figure 31. Finally, the overall resuits of
this study can be summarized pictorially in Figures 32
and 33. These trade off plots include all four
evaluation criteria on one plot. Each axis expresses
the degree to which each objective is being satisfied
compared to the present schedule. The center point of
the diagram is the ideal for each axis.

Figure 32 summarizes the results of Schedules
1, 10, 21, and 23. Run 10 illustrates the results of
initiating a low flow concept at lower elevations than
the present schedule. This run illustrates the benefits
to the flood protection, littoral zone, and the estuaries
at the cost of water use requirements not being met.
Schedule 21 includes the four zone concept with
releases beginning even at lower elevation. This run
further illustrates the benefits to littoral zone, flood
protection, and estuaries at the cost of demands being
satisfied. Schedule 23 illustrates the effect of a 13.5-
15.5 schedule. This schedule increases water use
requirements not met by 100 percent. Again, it does
help the other objectives significantly.

The exact needs of the littoral zone have not
been completely documented. Until these needs are
completely documented an interim schedule which
will not impact water supply while greatly helping the
estuaries could be adopted. Figure 33 illustrates the



Table 5. Comparison of Proposed Schedules with Base Run
Demand
# Days Not Met Sept 1 Stage (ft) Stage Exceeded
Run # Zone A (AF) Mean Max 14t 15ft 16ft 17ft 18t
1 0 0 0.00 0.00 0 0 g 0 1]
2 -43 200 -0.02 -0.29 0 -1 -1 -1 i
3 -68 33900 -0.02 -0.29 -1 -2 -3 -7 -1
4 -24 23500 -0.06 0.03 -1 -2 -2 -5 o
5 -61 0 -0.01 -0.29 0 0 -1 -1 4]
6 -21 -5800 0.00 0.00 0 0 0 0 ¢
7 -99 -10900 -0.14 0.03 -3 -8 -6 -9 -1
8 -95 144100 -0.01 -0.21 0 0 -1 -1 0
9 -96 282900 -0.30 -0.59 -4 -7 -11 -B -1
10 -99 310700 -0.31 -0.56 -5 -8 -12 -6 -1
11 -2 -187900 0.17 0.26 2 1 6 2 i
12 -53 193500 -0.25 0.02 -4 -7 -13 -9 0
13 -23 -5800 0.01 0.10 0 0 0 0 1
14 -153 343100 -0.39 -0.63 -4 -7 -16 -9 -2
15 -107 91900 -0.1¢ -0.20 -2 -3 -4 -7 -2
16 -119 124400 -0.16 -0.24 -2 -4 -6 -11 -2
17 -198 . 2299300 -1.37 -1.70 -25 -35 -28 -12 -2
18 49 2311800 -1.39 -1.81 -26 -38 -31 -15 -3
19 -38 124500 -0.13 0.03 -3 -6 -7 -7 0
20 -54 381100 -0.36 0.03 -5 -10 -9 -4 0
21 -165 525600 -0.63 -0.85 -8 -12 -16 -9 -2
22 -207 2079400 -1.18 -1.39 -20 -31 -27 -12 -2
23 -208 1193400 -1.20 -1.40 -20 -32 -27 -12 -2
24 -111 -16200 -0.04 -0.16 -2 -2 -1 -8 -1
25 -122 54400 -0.15 -0.39 -2 -3 -6 -8 -1
26 -86 -109600 0.08 -0.14 0 o 3 -2 -1
27 -88 -89100 0.04 -0.16 0 ] 2 -3 -1
28 -89 -73000 0.02 -0.16 -1 -1 1 -3 -1
29 -89 -93400 0.03 -0.16 -1 -1 2 -3 -3
30 -129 123400 =21 -.45 -3 -4 -1 -1 -1
31 -133 169100 -.24 -.49 -3 -6 -9 T -1

trade off analysis between regulation schedules 24, 25,
30, and 31. These schedules, in general, would also
improve the conditions for the littoral zone and flood
protection. Schedule 25 appears to be the most
favorable schedule since it reduces the frequency of
Zone A discharges substantially without increasing
the demands not met during critical dry periods. This

59

schedule also improves flood protection and slightly
reduces the frequency of high stages. Figure 34 plots
results of schedule 25 against the base run.

Stage plots for the entire study period appear in
Appendix D for Schedules 24 and 25 in addition to
those that were simulated with the current operation
schedule.



TABLE 8. Lake Okeechobee Demands Not Met (in acre-feet) During Critical Dry Periods

Total Total _ Total

1956 1962 1963 1964 1965 62.65 1971 1972 1973 1974 7174 1981 1982 B81.82

Run 1 112060 149C0 10300 12100 6300 43600 44300 2300 175800 300700 423100 189900 365700 555600
Run 2 11200 14900 10300 12100 6300 43600 44300 2300 76000 300700 423300 189900 365700 555600
Run 3 12000 27500 10700 12400 6300 58900 44300 2400 78500 300700 425900 206700 365700 572400
Run 4 12000 27400 10700 12200 6300 56600 44300 2300 75800 300700 423100 199400 365700 565100
Run 5 11200 14800 10300 12100 6300 43600 44300 2300 75800 300700 423100 189900 365700 555600
Run 8 11200 14900 10300 12100 6300 43600 40900 2300 73400 300700 417300 189900 365700 555600
Run 7 11200 18500 10400 12400 6300 47600 44200 2200 64100 300700 411200 186900 365700 552600
Run 8 22100 61400 12800 13100 12500 99800 50600 2300 75800 305300 434000 224200 365700 589900
Run 9 35300 69600 12800 12800 9600 94800 74500 16900 89600 309400 490400 240000 365700° BOSTO0
Run10 35300 67900 12900 12000 9600 103300 74900 19400 86900 309400 493300 250400 365700 616100
Run i1 7300 0 7400 11200 3600 22200 27700 2200 35400 298700 364000 119800 342400 ° 462200
Runi2 32700 76800 13000 13000 9600 112400 3I1T00 2200 61300 200700 395900 199000 363500 562500
Run13 11200 14900 10300 12100 6300 43600 40900 2300 73400 300700 417300 189900 365700 555600
Runl4 61000 24100 10700 12200 6300 53300 70200 14200 89500 304800 478700 288200 365700 653900
Runl5 28300 18400 10400 12300 6300 47400 47300 2300 71600 300700 421900 221600 365700 587300
Run16é 28300 39100 11700 12800 9600 73200 50600 2300 72400 S300T00 425900 221600 365700 587300
Run17 305400 450700 22100 488900 36300 558000 430100 55300 179100 339300 1004400 643500 378500 1022000
Runi8 815400 450700 22100 49100 36300 558200 434800 57600 179100 335100 1006600 643500 378500 1022000
Runl19 24800 64600 12900 12800 9600 100000 44300 2300 75900 300700 423200 231900 365700 597600
Run20 58100 126800 14100 13600 12600 167100 79800 19600 93300 309400 502200 274500 365700 640200
Run2l 50200 126700 13600 13400 12600 166300 119900 26600 106900 309400 562800 327300 365800 693100
Run22 300000 438800 23000 52000 39500 554000 364600 45000 179000 333000 921600 579700 374400 954100
Run23 19680C 231200 17300 15400 18400 282300 221500 55500 112500 311400 700900 447100 365900 513000
Run2¢ 22700 22400 10700 12200 6300 51600 31500 2200 53400 300700 387800 152900 361000 513900
Run25 18200 32600 11300 12400 6300 62600 37700 2300 73400 300700 414100 189900 365700 556600
Run28 11700 3300 9700 12000 6000 31000 30500 2200 46900 298700 378700 144500 356700 501200
Run 27 1200 9300 10000 12100 6200 3IT600 30800 2200 46900 208700 3ITBTO0 144500 357100 501600
Run28 13700 16500 10400 12100 6300 45300 30000 2200 46900 298T00 JI78700 149700 358200 507900
Run28 12000 11100 10000 12100 6200 38400 3J0S00 2200 46800 298700 378700 144600 358200 602800
Run30 23200 47100 12200 12800 9600 81700 50600 2300 75800 305300 434000 207300 365700 573000
Run3l 24300 69700 12500 13200 12600 108400 50600 2300 73800 305300 432000 227100 365700 592800
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VII. CONCLUSIONS

A few important conclusions can be made from this study based on the
hydrological data simulations performed for the rainfall period 1952 to 1984, These

are as follows:

1. It is not normally necessary to have the two feet of storage buildup in the
iake in order to satisfy water use requirements. This buildup does significantly
enhance the likelihood of Zone A releases during the Spring.

2. It is possible to raise the upper schedule in the Spring without increasing
the mean and maximum stage during the peak hurricane season if a new zone
of slightly higher Zone B discharges is introduced. These new releases are
higher than the present zone B discharges but will not generate velocities that
would cause ereosion and sediment transport into the estuaries.

3. With this new Zone B introduced, the lake schedule on May 31 could be
raised slightly without raising mean and maximum stages for peak hurricane
season. This change will help meet additionai water use requirements plus
reduce the number of Zone A releases required.

4, Although some improvements are made for the littoral zone by not
allowing the buildup of water in the fall and winter months, the stage
frequency curve generated in the majority of the schedules tested is still weil
above what occurred historically prior to 1978. To achieve the same stage-
frequency curve that occurred between 1952-1978 would cause large and
frequent water shortages. This may be an area where some trade offs might be
needed.

Schedules 24 and 25 appear to be generally favorable schedules for flood

protection, the littoral zone and the estuaries, and do not impact water supply during
the major droughts that occurred during the study period.
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Run 1 Surnmary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Cischarges Discharges Stage
Year (# of days) (# of days) Feet NGVD
Feet
Zone A | Zone® | ZoneC | ZoneD | Zonea | ZoneB | ZoneC | Zone D Max Min NGVD
1952 a7 19 18.08 1513 15.38
1953 im n (2] 19.05 14.92 14.94
1954 18 158 96 1833 15.51 1552
1955 a0 18 17.45 15.15 1517
1956 15.B7 127 1234
1957 7t . 1768 1376 t597
1958 14 159 34 Al 15 A8 o
1959 93 16 137 HaT LR oy
19643 ! 206 33 8z 1857 < 3l) 3.
1961 2 29 1751 T =t
1962 1598 S
1963 °5.49 . T3us
1964 14.49 2 1240
1965 14.65 il 3B L
1966 a2 1799 1A.ag 1510
1967 16.88 13.2% 13.43
1968 a4 17.30 1208 12.61
1969 92 W0 32 18.78 15.25 1546
1970 g raq a 18.44 1487 1559
19 14.87 10.84 1101
1972 1361 12.1% 12.56
1973 14.32 1128 136
1974 13 1662 9.96 10.00
1975 1592 t1.99 1213
1976 14.29 (R 12.23
1977 14.2% 11.69 12.06
1978 10 16.81 13.90 14.06
1979 56 . 8 18.00 1429 15.46
1980 109 17.49 1413 15.51
1981 14.14 382 10.49
1982 12 17.65 10.2¢ 10.96
1983 a6 67 . 18.15 14 868 1491
1984 80 35 17.04 15.28 1561
Totais 12% 1482 110 183
Demands Not Met
Flood Protection y Lower East Coast |Lake Okeechobee
. ear
m:;mggtsﬁta;:tage }ggg ;::: ﬁggg i Acre-feet | Percent | Acre-feet| Percent
Total* 514300 5.6 1139500 1.2
) Stage Frequgncy 1971 117800 223 44300 29
'(';::ieo’:jtg{ ;‘;T;g;‘-"’ above given stage 1974 91800 | 30.8 294803| 196
1981 33000 126 139881 93
Stg. 10 11 12 13 14 15 16 17 18 1982 1500 0o o399z 252
% 100 97 91 79 67 54 35 15 3 *Total Study Period

A-A
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Run 2 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) {# of days) Feet NGVD
Feet
Zore A | ZoneB | ZoneC | 2one D | Zonea | Zone8 | Zonel | Zone D Max Min NGVD
1952 46 19 17.9% 1513 15.37
1953 96 28 68 19.05 14.92 14,94
1954 15 159 B9 1814 15.50 1552
1955 36 18 1745 1515 517
1956 15 82 12! 1247
1957 67 11.8% 1376 1537
1958 5 168 24 18.05 1558 58
1959 98 » 1a2 14 51 T5 el Y550
1960 4 209 5C 85 18.53 1553 s
1961 2 127 17 52 (L1 ] 57
1962 i5.98 1038 [
1963 5.49 1.7z 130/
1964 1449 12.23 12.43
1965 14.65 1138 mn
1466 i 17.55% 14 A0 1510
1967 16.88 13.2% 134z
1968 40 1729 1207 12.61
1969 81 8 33 16.78 15.2% 15.46
1970 151 1 18.24 14 go 15 56
1971 n 14 86 1082 11400
1972 11 60 o 12 55
1973 14 32 1 11.35
1974 13 16.62 9.96 1000
1475 1592 ti99 12.13 ‘
1976 14.29 1160 12.23
1977 14.25 11.69 12.06
1978 10 14,81 13.90 14.06
197% 54 23 1795 1428 15.45
1980 104 17.49 1413 1551
1981 ’ 1414 9.82 10.49
1982 8 1762 14.20 14.85
1983 43 68 18.09 1481 14.85
1984 Al 33 1699 15.23 15.57
Totals 100 1461 92 92
Demands Not Met
Flood Protection y Lower East Coast |Lake Okeechobee
i ear
x::::nsl;?‘ts?‘;ia‘g;tage :222 ;gg: ”ggg Acre-feet | Percent | Acre-feet | Percent
Total* 514500 5.6 1139700 1.2
Stage Frequency 1971 118000 224 44300 29
?:er:ieo'ggff :é’:;_g;“ abave given stage 1974 31800 | 308 294803| 196
1981 33000 12.6 139881 93
Stg, 10 11 12 13 14 15 16 17 18
1982 1800 08 363992 242
% 106 97 91 79 67 53 34 14 3 *Total Study Period

A-4q



$}2 00SE $§2 00SY S ¥OA O1 8|geaidesd wnuixep 4

08-5 1e Aydeded wnwixew oy dn £1-5 1€ Aldeded wnwixew 03 dn s, VDM 01 9jgedideld wnwixew dwnd v

jeuel 8N ‘1S J3A1Y 29Yyd1eyesooled sjeue) [einyndiiby INOZ

$39)3n0 ybnouiy] seses|ay

bETe] AON 120 dag bny nr unf Aen iy Jew qa4 uver

0¢l
ori
0'si
091
0Ll
081
061
-A1enis3 annt "1 Yl 104 3| eIiSaP JouU e
sabieydsip g auoz 1abue| ay1 ybnoyyje ‘'sabieydsip v auoz bunpal jo abejueape snoinqo ayl sey siyl 1JUIWWO)
‘08-S 12 542 DOSE ©) paseasdui ale sabieydsip g auoz "| aunf NIy}
61 Jaqwaldas jo pouad ayl buunp sabeys jamo| 1e sasea|al A1oyeinbal g auoz sj4eis ajnpaydrssiyl :uondudsag

cNAM 3INDaUrC uoienbay



Run 3 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) (# of days) Feet NGVD
Feet
zones | zoneB | zanec | zoner | zonea Zonefl | Zone ¢ | ZoneD Max Min NGVD
1952 49 28 22 1765 14 89 15 37
1953 B? L] 19.05 14 78 1494
1954 15 145 107 18.14 19.30 15.52
1955 ' 2 5 16.55 1481 ey
1956 15.87 1124 1237
1957 75 1723 ‘173 ‘597
1958 173 14 17.71 1352 15.87
1959 9% H 150 1R46 155 15,50
1960 2 210 30 85 i8.51 1% 5 1% .51
1961 4 ta TrR2 1434 1551
1962 1589 128 1141
1963 15 11.6% 1107
1964 14,45 12 16 12,46
1965 14 64 ) AN E] v
1966 95 1313 14,41 L]
1967 16.17 215 12
1968 36 t7.05 11.69 1261
1969 78 5 40 18.77 15.22 544
1970 30 152 1B.15 14 83 15 56
19 14 8% 1083 1.08
1972 1360 12.10 1254
191 14,12 11.28 11.15
1913 13 16.62 9396 10.00
1975 15.92 11.99 1213
t976 14.29 11.60 1323
1977 14.2% 1169 12.06
1978 10 16.81 13490 14.06
979 62 3 1761 14.040 15.45
1980 94 16.9Y 1405 15.51
98 1407 9.79 10.49
1992 29 17.33 10.18 10.96
1983 32 79 17.9% 14.77 14.85
1984 o 28 16.77 15.15 15.57
Totals 4] 1451 13 795
Demands Not Met
Fiood Protection y Lower East Coast |Lake Okeechobee
m:::‘msl:;tf)?;::a;:tage }ggﬁ ::g: Eg&g = Acre-feet | Percent | Acre-feet | Percent
Total* 518000 5.6 1173400 13
Stage Frequency 1971 118200 22.4 44300 29
?;gﬁ;g g; :g:‘;g)t_m above given stage 1974 91800 | 308 294803 196
1981 34300 | 13 139881 93
Stg, 10 11 12 13 14 15 16 17 18 98 1500 s 3639921 343
% 100 97 91 79 &7 53 34 14 3 *Total study period

A-b
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Run 4 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) {# of days) Feet NGVD
Feet
Zone A | ZoneB | zonecC | zunen | 7one & { ZoneB | foneC | ZoneD Max Min NGVD
1952 55 23 1775 1493 . 15186
1953 PO n S8 19.05 14.78 14 80
1954 16 167 116 18.33 15 80 1551
1955 30 5 16.95 14.81 13 84
1956 1587 1124 PRk
1957 80 1538 137 Tl
1958 k] 172 34 1793 15 68 ik
1959 37 h 137 Hey 1550 3 &
1960 f 207 93 B2 57 15.50 BN
9t 7 "I 27 B ja T
1942 1h 44 118 R
%3 54 1 P
1964 14 4% 2t el
1465 1463 i34 T
"oh 99 /.35 14 31 504
196/ 1637 12 7b A
1968 43 17 06 1163 1229
1969 36 -1 38 18.76 15.22 15.43
70 39 147 4 18.46 1487 15 b4
191 1487 10.84 TN
1972 1161 1217 12 %6
1973 14 3 1128 116
1974 13 16.62 796 NG00
. 1975 15 92 11.99 213
1976 14.29 11.60 1223
1977 14.25 11.69 12.06
1978 10 16.81 1390 14.06
1979 65 32 1768 1403 15.19
1980 104 16.99 407 15.43
9 14,08 9.78 10.44
19842 26 1739 1018 10.93
1983 37 76 17.69 14.82 14.86
1984 e 31 16.80 1521 15.51
Totals 103 1501 108 LR
Demands Not Met
Flood Protection y Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.97 feetNGVD e Acre-feet | Percent | Acre-feet | Percent
Mean Sept. 1 stage: 14.72 feetNGVD
Total* 516400 56 | 1163000 13
Stage Frequency : 1971 117800 § 223 44300 29
Percent of time at or above given stage 1974 91860} 308 292803 | 196
{period of record). :
1981 23300 | 127 1549221 10.3
Stg, 10 11 12 13 14 15 16 17 18
1982 1800 0.8 363992 242

% 100 9% 91 79 66 52 33 10 3 Total study periog

A-8
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Run 5 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) {# of days) Feet NGVD
Feet
Zore A | ZoreR | ZoneC | fone O | Zone s | ZoneB | ZoneC | ZoneD Max Min NGVD
1952 46 28 14 17.99 15.13 15.37
1953 96 1 19.05 1492 14.94
1954 173 159 89 18.14 15 50 1552
195% 36 1B 1745 15 1% 1517
1956 1587 1127 P Y
1957 &7 1765 1376 U7
1958 2 17 28 8.1/ 56 0D
1959 a3 b 142 18.5° Ty 5 !
1960 4 0% ) 85 - 14.51 5573 129¢
1961 2 Fa 1752 1.1k Ih e
1962 15 98 13l LRI
1963 15 4% 11.77 1307
1964 14 49 12.21 12.46
1965 14 65 11,38 M7
1966 brs 125% 14.40 15.10
1967 16.B8 13.25% 1342
1968 a0 17.29 1207 12.61
1969 81 -3 37 18.78 15.2% 15.46
1970 26 159 4 18.28 14 87 15 6%
1w 14.87 10.84 ARRR]
1972 13.61 12n 12 56
1973 14 38 11.28 1136
1974 13 16.62 996 10 00
1475 1597 1159 1213
1976 14 29 160 1423
1977 14.25 11.69 12 06
1978 10 1681 13.90 14.06
1979 54 23 17 95 14.28 1545
1980 104 17 49 14.13 1551
1981 1414 982 10.49
1982 3 17.62 10.20 10.96
1983 33 a3 18.25 15.05 15.08
1984 79 1 173 15.23 1557
Totals. 82 1459 a2 764
Demands NotMet
Fiood Protection Lower East Coast |Lake Okeechobee
Maximum Sept. 1stage: 16.65 feet NGVD Year Acre-feet | Percent | Acre-feet | Percent
Mean Sept. 1 stage: 14.75 feet NGVD
Total* 514200 5.6 1139500 1.2
Stage Frequency 1971 117800 223 44300 29
Percent of time at or above given stage 1974 91200 308 2942031 196
{period of record).
1981 33000| 126 139881 93
Stg, 10 1t 12 13 14 15 16 17 18
1982 1800 0.8 363992 242
% 100 97 N *Total study period

79 67 54 34 14 3

H-10
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Run 6 Summary Sheet 2 of 2

Dry Season Reguiation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) {# of days) Feet NGVD
Feet
Zonea | Zone6 2.one ¢ {seren | 2onea | zoneB | ZoneC | ZoneD Max Min NGVD
1952 a7 19 18.08 15.13 15 38
1953 1m 3 66 19.05 1492 1494
1954 16 166 86 18.33 1551 19 52
1955 40 18 17 45 15 1% 1517
1956 ' 587 127 1237
1957 Al 1/ A8 1376 1.4
1958 a 164 a4 18.25% 15 74 h 39
1454 Y3 6 137 N el T
1960 7 206 53 82 TREY RO X
1963 2 129 s T Thai
1962 'h 98 R 1 A
1963 15 45 L S RIT
1964 14 a9 1221 12 46
1165 19 6% 1138 117
1966 32 179 14 40 1)
1967 16 48 13.25 1343
1968 44 17 36 1248 12.61
1969 92 10 32 8 /8 1y 25 1516
1970 32 159 7 18 74 14,91 15.80
1971 14 91 10.86 11.03
19712 1363 1213 1257
1973 14 32 11.28 11.36
1974 13 1662 1.9 10.00
1975 15.92 1199 1211
1976 ’ ) 1429 1160 1223
1977 ' 1425 1169 1206
1978 1] 1581 1390 1406
1974 56 8 1B 00 14 29 15416
1930 - 109 1749 14.13 15 51
1981 14.14 9.82 10.49
1982 12 17.65 10.2¢ 10.96
1983 38 9 18.28 15.10 15.14
1984 B9 s 17117 15.28 15.61
Totals 104 1530 a1y 796
DemandsNotMet
Flood Protection Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.94 feet NGVD Year Acre-feet | Percent | Acre-feet| Percent
Mean Sept. 1 stage: 14.77 feetNGVD ,
Total* 513800 5.6 1133700 1.2
Stage Frequency 9N 117400 222 40900 27
Percent of time at or above given stage 1974 g1700] 308 2948031 196
(period of record).
1941 33000 12.6 139881 93
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 07 363992 242
% 100 97 91 79 67 54 35 15 3 *Total study period

A1
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Run 7 Summary Sheet 2 of 2

Dry Season Reguiation {Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) {# of days) Feet NGVD
Feet
Zonen | ZoneB | ZoneC | Zone D | Zonea | JoneR | ZoneC | ZoneD Max Min NGVD
1952 a7 9 18.07 15.12 15.36
1953 100 20 2] 54 1916 14.92 14 94
1954 " 30 1319 98 1819 1551 1552
1955 39 18 17.4% 1515 57
1956 1587 1125 i2 34
1957 a7 1769 13.7% 586
1958 5Q 123 E{H iBie 13 bl > 94
1959 92 16 i16 '3 bl 550 557
1960 38 175 a4 12 9 18 ik ERT)) 5
1961 1 27 108 O -ify s
1962 'hY LA 4 4
1963 15 b P jan
1954 15 46 17 'y "2 31
1965 14604 1034 1ht
1966 81 1758 143y " 08
1967 16 88 1527 13an
1963 y 34 17.32 1234 1463
1969 9o 2 19 22 18.83 1526 15 46
1970 i 37 2 4 18.40 14 88 15.63
m\un 18.40 16.90 11.08
1972 4 88 1235 12.60
1973 13.65 1127 1114
1974 13 14.31 9.99 748
1975 16 62 11.99 1214
1976 15.92 11.60 12 22
1977 14.28 11.69 12.06
1973 10 16.81 1390 14.06
1979 56 27 17.99 1432 1549
1980 109 5 17.49 1413 1564
1981 14.1% LR 10.48
1982 m 17.64 10.18 10.99
1983 36 30 45 18.21 1483 14 86
1984 75 34 17.01 15.28 15.60
Totals 74 206 1319 62 97 fars
Demands Not Met
Flood Protection Lower East Coast [Lake Okeechobee
Maximum Sept. 1 stage: 16.73 feet NGVD Year acre-feet | Percent | Acre-feet | Percent
Mean Sept. 1 stage: 1475 feet NGVD
Total* 541200 5.9 1128600 1.2
Stage Frequency 1971 117000 { 222 44200 29
Percent of time at or above given stage 1974 97300 | 326 294803 196
{period of record).
1981 40000 153 136873 9.1
Stg, 10 11 12 13 14 15 16 17 18 -
1982 1700 0.7 363992 | 242

% 99 97 91 79 67 54 34 14 3

A -1y

Total study period
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Run 8 Summary Sheet 2 of 2

i Dry Season Regulation | Wet Season Reguiation Stages ‘May 31
Discharges Discharges Stage
Year (# of days) (# of days) Feet NGVD
Feet
Zone A | ZoneB | ZoneC | ZoneD { Zone s { 7one8 | ZoneC | 2oneD Max Min NGVD
1952 51 Pas 17.4% 1463 '4 B8
1953 23 21 38 1903 14 58 14 6O
1954 15 50 92 132 1752 15 50 1951
19%% 26 tH a5 i aa a4
1956 1558 15497 202
1957 76 720 “3an 434
1958 8 179 59 17.39 15 3% bHH
1959 g6 3 an iR1+} 184 530 L]
1960 53 145 4 o] 5 18.53 549 noel
1961 2 n It 16 49 Ly k]
1962 15.71 B o
1953 15.2% 1155 1254
1964 a ta 14.37 1199 224
1965 14 6G 125 1157
1966 16.92 14 16 9062
1967 159% 1235 ie 52
1968 53 16.75 114y t2.05
196% T2 5 7 18.45 15 20 15.40
1979 24 39 118 18.05 14.77 15.44
N 1478 10.82 11.00
1972 1361 2 12 56
1973 14.31 11.26 1134
1974 8 16.58 1.96 '¥99
1975 15.80 1188 1204
1976 1424 11 54 12.17
1977 1421 11.65% 12.03
1978 14 1657 13.58 14.04
1979 72 37 1742 1379 1497
19840 93 16.49 13492 15 27
1981 13.94 an 10.35
1982 33 17.15 1012 10.88
1433 15 42 55 17.65 14.67 14.70
1984 97 2 16.51 14.99 15.31
Totals 56 213 nq2 a0 88 B2S
DemandsNotMet
Flood Protection y Lower East Coast [Lake Okeechobee
Maximum Sept. 1 stage: 16.97 feet NGVD s Acre-feet | Percent | Acre-feet] Percent
Mean Sept. 1 stage: 14.62 feet NGVD
Total* 556000 6.0 1283600 1.4
Stage Frequency 1971 118800 | 225 50600 34
Percent of time at or above given stage 1974 97300 | 326 299315| 199
(period of record).
1981 43600 167 1684591 113
Stg, 10 11 12 13 14 15 1 17 18
- - = = - = 1982 1700 07 363992 242
% 99 96 90 77 64 49 29 6 2 *Total study periog
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Run 9 Summary Sheet 2 of2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) (# of days) Feet NGVD
Feet
Zone A | Zoned | Zonef | ZoneD | Zone s | soned | ZoneC | ZoneD Max Min NGVD
1952 0 104 7 74 17.42 14.81 1452
1953 8 17 23 a5 5448 19.00 14.46 1148
1959 14 n: 96 68 9885 17.39 1547 15 Al
1955 135 1819 16.85 14.19 422
1956 1503 a9 11.54
1957 ir 64 17.58 1317 1155
1958 140 174 1 152 12.90 15.42 1549
1954 17 112 1 i29 2] 18.45 1544 S5 80
1964 1 124 56 43, 63 ar 1894 15,48 1537
1961 2 33 134 ] LA 1403 1508
1962 I'd ot HAN L] "
63 ol LY ) 1243
1544 _ IEORT | 1204 12 30
1965 14 6y At AR 4]
1966 35 44 92 1Ay 11 3t 1166
1967 58 95 1739 1255
1968 7 s X 114y 1247
1964 9 145 2 3c 17 gl 15.18 1537
1959 27 127 qr 60 8.5 14,50 15.39
1971 1451 1255 10.72
172 1347 ' 9y 1244
1973 a2 1123 13
1974 6 79 16.4) 9% 999
1975 1527 132 11.60
1976 1411 11.34 11.09
1977 1409 1153 1189
1978 3 Ba 16.33 13.78 11,96
1979 14 g 8 36 17.61 1384 15 00
1980 23 190 5 1710 13.84 15.21
9 . 13.86 9.68 10.32
1982 85 17.42 10002 10.87
1983 26 53 119 50 17.01 14.65 1469
1984 14 150 [+] 106 1643 15.02 1.3
Totals 70 704 1760 59 4715 1330
Demands Not Met
Flood Protection Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.35 feet NGVD Year Acre-feet | Percent | Acre-feet | Percent
Mean Sept. 1 stage: 14.46 feetNGVD
Total* 516400 5.6 1422300 15
Stage Frequency 1971 117800 | 223 74500 49
Percent of time at or above given stage 1974 92300 301 303828 | 202
{pericd of record).
1981 35900 | 13.7 186508 124
Stg, 10 11 12 13 14 15 16 17 18
1982 1800 0.8 363992| 242

% 99 9 83 76 63 47 24 10 2 *Total study period
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Run 10 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) (# of days) Feet NGVD
Feet
Zone A | ZoneB | ZoneC | ZoreD | Zorea | ZoneB | ZoneC | ZoneD Max Min NGVD
1952 8 102 7 69 17 6% 14.74 14.86
1953 ? 165 23 42 16 18 58 14.25 a2y
1954 13 98 104 68 4s 178 15.48 15 50
1955 125 1a 675 1429 1412
1956 15013 G.ar 152
1957 3 65 17 6C 115 14.54
1958 138 74 i 152 17 88 5.4a1 1554
195% 15 04 ' 119 23 844 547 T5 a7
1960 ) 121 L 14 67 42 B%3 1518 1549
1941 2 53 123 3 1737 1398 -5
1962 15 )2 1106 D108
1963 15 24 11.55 1281
1964 14.37 1203 12.29
1965 14.60 127 1i 59
1966 33 38 94 17 48 14.3% 14 63
1967 95 1589 1233 ‘2 Ay
1968 26 96 16.56 1145 1204
1969 6 138 2 29 113 18.6 15.13 5 37
14970 27 126 a2 55 1B.07 1499 15 38
14971 14.49 10.54 wnrt
1972 ' 1397 11.98 1243
1973 - 14.29 1123 *130
1974 [ 78 1641 995 9.99
¥975 15.2% ar 11.59
1976 14.1% 11.34 12.00
1977 14.09 11.53 11.89
1978 3 8 16.32 13.78 1396
1979 12 107 8 36 17.59 1182 149§
1960 16 197 2 17.01 13.80 1514
1981 1381 9.66 19.30
1982 85 1741 1011 10.86
1983 24 55 112 S 17 85 14.64 14.67
1884 10 a9 3 L) 16.37 14 96 15.25
Totails 66 65 1719 Hi] 463 1295
DemandsNotMet
Flood Protection Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.38 feetNGVD Year Acre-feet | Percent | Acre-feet| Percent
Mean Sept. 1stage: 14.45 feetNGVD
Total* 530900 5.8 1450200 16
Stage Frequency 1971 123100 | 233 74900 5.0
Percent of time at or above given stage 1974 92300 310 303828 | 202
{period of record).
1981 35900) 137 195553 | 130
Stg. 10 11 12 13 14 15 16 17 18
1982 1700 .7 363992 2a2

% 93 9 88 76 62 46 46 23 9 Total study period.
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Run 11 Summary Sheet 2 of 2

Dry Season Regulation [Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) {# of days) Feet NGVD
Feet
Zone A | Zone B IZnne C | zoren | Zonea | zones | zoneC | zone D Max Min NGVD
1952 24 2 18.20 1536 15.60
1953 90 5 &7 19.07 15.28 15.30
1854 16 152 112 iB.34 1600 661
1955 34 17 1745 15 32 'S 34
1956 16.01 1142 253
1957 74 17 68 "3189 5.1y
1958 [ 167 58 -RE) 1807 th a7
1959 B1 27 126 844 o il B
1960 6 206 55 87 '8 .68 16.00 6 A1
1961 4 149 1753 MH3 'S 58
1962 1627 1175 *1.7H
1963 '5.78 1200 1335
1964 14.60 12 34 12.63
1965 14.70 1% 48 T1LB3
1966 83 1759 14 .15 e .
1967 1h 88 113 2% 1111
1463 40 17 48 1208 1261
1969 81 13 8 1875 15.71 15.93
1970 32 150 5 1871 15.24 16.03
9 15.24 11.13 11.32
1972 1380 12.30 12.74
1973 1433 11.30 11.38
1974 12 16,70 9.97 0.0
1975 : 15.99 12,07 1221
1976 12,31 11.63 12.26
1977 14.27 1N 12.08
1978 " 1687 11.92 1467
1979 54 34 18.04 1449 15.67
1930 98 17.49 12,52 15.93
g1 14.53 1001 10.71
1982 12 17.69 .27 11,02
1983 39 72 ' 18.22 15.27 15.30
1984 84 a 17.27 15.68 1600
Totats 103] a2z 130 839
Demands Not Met
Flood Protection y Lower East Coast [Lake Okeechobee
. r
m::mzrgtsﬁgza;;tage }zgg I:gi ”ggg e Acre-feet | Percent | Acre-feet | Percent
Total* $00600 5.4 951600 1.0
Stage Frequency 1971 112600 213 227700 151
?:erﬁieof:itg; :;T;g;_m above given stage 1974 91500] 307 293299 | 195
1981 29100 1M1 72196 048
Stg, 10 11 12 13 14 15 16 17 18 1982 708 07 aas0] 227
% 100 97 93 81 69 55 41 17 4 *Total study period.

A -3



542 005¢ 542 00S¥ S, ¥ OM 0} 2|qednoeld wnuwixey g
08-S 1€ Audedes wnwixew 0y dn /£-S1e Apededy wnuwixew o3 dn s, ¥IM 01 a|gedipeld wnwixew dwnd v
jeued) apNT 1S 13A1Y Q9yrieyesoo|e) sjeue?) [eanynouby INOZ
s393nQ ybnouy) saseaay
b-Tg AON 120 dasg bny nr unf Aew idy e qo4 uef
0€l
ovi
0st
091
(14
081
06l
-13MO| 219Mm uoseas aueduny Buunp sabeis ueay "uni aseq
3y} SB JWes Y} INOCe PRUIRWL PIIYSIIES SIUSWSANDAI 35N JS1EM B|IYM 3INPAYIS SIYL YIIM UOSESS fip
ay3 Buunp sfep pg Aq paseanap asam sabieydsip ¥ U0z ‘sypuow bulids ayy uir sabieydsip y 2U07 JO
$33ULYI Y] $8SLIIIAP YIIYM SUIUOW uwnne ay} Buunp sbeiols jo dnp|ing 3y} s31eLIWS|3 INPIYS SIYL JUIAWIMIOD)

"3 npayds uonenbal 1uasasd ayy Aq pauyap se ¥ 2U0Z 01 SIS abels ayej ayy uaym uibag
5983|341 ¥ 2UOZ ‘1994 9| 3A0Qe sasu1 36e1s 23G0Y23NN0 9387 3Y) 19A3UIYM paLIE]s die $35e3|3) § SUOZ

71 NOY 3|npayds uonenbay

:uondinsag

A-23



Run 12 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) {# of days) Feet NGVD
Feet
Zone A | ZoneB | ZoneC | ZoneD [ Zonea | zoneB | Zone¢ | ZoneD Max Min NGVD
952 St 30 17.45 14.51 1476
1953 66 25 59 19.04 1437 144G
1954 16 142 3 150 18.32 1578 16.00
1955 18 1599 1407 4.19
1956 15.22 056 11 B2
1957 5 7N 3 14 60
1958 181 18 16.99 1589 b G0
1959 60 27 126 1848 <ol [n
1960 B 175 52 gt 18.50 R4 547
*961 2 T2 EEar L) 139 vy
967 s Tl e
1613 15 21 151 lig
1964 "4 36 21 s 78
1965 PN e V5B
1966 120 Th ! 3 15106
1967 15.49 b1 34 1403
1968 69 16.33 122 1181
1969 5 7% 18.53 1553 1582
190 34 a7 3 18.47 15.02 1578
a7t 15.03 0.94 1112
1972 1368 12.18 12.62
1973 14.33 11.29 11.36
1974 28 16.17 9.97 10.00
1975 1533 11.43 11.62
1976 1411 11.34 12.00
1977 14.09 11.53 11.89
1978 30 16.10 1314 13.96
1979 85 40 17.28 13.74 T4 89
1980 ] 16.09 14.68 15.45
1991 14.09 9.79 10.45
1982 S8 16.73 019 10.94
1983 17 95 23 17.65 14.93 14.96
1984 95 47 16.30 15.17 15.49
Totals 75 1310 107 1142
RemandsNotMet
Flood Protection Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.96 feet NGVD Yeer Acre-feet | Percent | Acre-feet| Percent
Mean Sept. 1 stage: 14.51 feet NGVD
i Total* 526800 5.7 1333000 14
Stage Frequency 1971 115200 21.8 31700 21
Percent of time at or above given stage 1974 91600 | 307 294803 | 19.6
{period of record).
1981 33300 127 147401 | o098
Stg, 10 11 12 13 14 15 16 17 18
1982 1800 0.8 363992 242
% 100 96 88 76 63 47 22 6 3 "Total study period
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Run 13 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) (# of days) Feet NGYD
Feet
zane & ) 2one8 ] 2oneC | Zone O | Zonea | ZoneB | ZoneC | ZoneD Max Min NGVD
1952 a7 19 18.08 15.13 1538
1953 101 31 66 19.04 1492 1494
1954 16 166 96 18.33 15,51 "5 57
1955 49 18 1745 15.15 -
1956 15.87 127 12.37
1957 n 17 68 1376 15.07
1958 ] 164 a4 1844 1574 1530
1959 23 "6 137 3.9 1537 1551
1960 ? 206 53 B2 1887 15530 1551
1961 2 129 AT R LA
1962 P9 L ) 3o
1963 15 44 L o .
164 1441 [PAFS] PN
1965 14 6% 13K [ARPA
1966 B2 17.59 14 30 516
1067 16.38 1329 134371
1968 44 17.36 1208 1261
1969 92 0 32 18.78 15.2% 15.46
1970 32 159 7 18.74 149 15.80
1891 1497 10 86 t1.03
1972 : 1383 1213 1257
1973 14.32 11.28 11.36
1974 13 16.62 9.96 10.00
1975 1592 11.99 12.13
1976 14 29 11.60 1223
1977 14.25 11.69 1206
1973 10 16.81 1390 14.06
1979 56 28 1B.G0 14.29 15.46
1980 09 17.49 1413 1551
1981 414 942 10.49
1982 12 17.65 10.20 1096
1983 36 82 18.70 15.15 15.19 -
1984 90 35 17.18 1528 1561
Tetals 102 1534 10 796
Demands NotMet
Flood Protection Lower East Coast |Lake Okeechobee
Maximum Sept. 1stage:  17.04 feet NGVD YO Pametest| percomt | ncvetent | porcem
Mean Sept. 1 stage: 14.77 feetNGVD
Total* 513800 5.6 1133700 1.2
Stage Frequency 1971 117400 ] 222 40900 2.2
Percent of time at or above given stage 1974 91700 | 307 294803| 196
(period of record).
: 1981 33000| 126 139881 093
Stg, 10 11 12 13 14 15 16 17 18
1982 1800 0.8 363992 | 242
% 100 97 91 79 67 54 35 15 4 *Total study period
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Run 14 Summary Sheet 2 of 2

Dry Season Regulation [Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) {# of days} Feet NGVD
Feet
Zones | ZomeB | Zone L | ZoneD | Zonea | Zone8 | ZoneC [ Zone D Max Min NGVD
1952 9 116 27 47 93 11.45 14.88 1517
1953 109 a3 11 43 33 28 133 14 00 14.02
1959 7 93 P11 1 39 113 Q 17.57 15 45 15.48
1955 -1 12 15.95 1376 i3 76
1956 1493 10034 11.37
1957 B3 28 1704 1303 443
1958 37 123 2 50 35 17 1 1540 518
1959 1 -7 97 3 -] g 5.0 el 550
960 92 1y 4 37 ST [+ ] 18.54 1549 341
1961 2 39 137 34 2 93 17.28 13.34 30
1962 15 92 31 33
1963 1543 (AR 13060
1964 14 45 1207 12.41
1965 14 bd 1134 1168
1966 12 60 15 g 29 1683 14 39 14497
14967 s 19 15.92 12 26 1243
1968 19 53 13 16.42 1142 1200
1969 132 30 t2 85 56 18.10 15.42 15 34
1970 0 106 5§ 28 5 1] 17.97 14.59 15.39
1971 14.%% 10.58 10.75
1972 13.47 1169 12.44
1973 14.29 11.24 11.31
1974 52 4 1596 .94 9.98
1975 15.14 11.28 11.47
1976 14.09 11.30 11.96
19 1407 11.51 11.87
1978 46 5 1595 13.77 13.95
1979 99 44 45 17 17.32 1394 15140
1980 167 a6 15 16.26 13 66 14,97
1981 1367 982 10.25
1982 67 9 1641 10.08 10.84
1933 5 56 (] It 2 a5 +7.53 14.67 14.79 -
1984 140 29 63 38 6.1 15902 15.35
Totals 3a 493 1506 449 43 272 978 &76
DemandsNotMet .
Flood Protection y Lower East Coast [Lake Okeechobee
Maximum Sept. 1 stage: 16.31 feet NGVD = Acre-feet | Percent | Acre-feet| Percent
Mean Sept. 1stage: 14.37 feet NGVD _
Total* 553600 60 1482600 16
Stage Frequency 1971 118300 | 224 70200 a7
Percent of time at or above given stage 1974 97300 326 299315| 199
{period of record).
1921 43600 | 167 233135| 105
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 07 363992 242
% 99 95 89 76 63 47 19 6 i Total study periogd
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Run 15 Summary Sheet 2 of 2

. R - -
Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) (# of days) Feet NGVD
Feet
Zone A | Zone8 | Zone € | ZoneD | Zone A { ZoneB | Zone € | ZoneD Max Min NGVD
1952 134 a4 17.45 15.23 15.48
1953 114 Fail 35 n 18.95 14.49 1451
1954 15 68 132 45 ¢y 17.82 16.05 16.08
19585 87 i6 38 1423 1426
19%6 ‘538 73 11.83
1957 9 .71 T5 20 '3 34 1471
1958 6 136 18 P62 f. 15 4b Thi?
1959 125 [t az gQ7 1h.B3 B4
1960 n 135 54 qr 57 952 'O ‘w7
196 2 4B 181 HE ] 13 4n 'S a0
1962 1595 A1 113
1963 547 1.74 1305
1964 x-y 12.16 1237
T965 1463 i1.34 1168
1966 ¢ 9 115 ' 14.39 1495
1967 a1 le 11 12.53 12,70
1968 S a1 1068 11.57 12.14
1969 145 24 55 18.37 15.34 15.54
1970 25 94 hn ] 18.34 1482 15.69
1971 14,82 1C.BS 11.03
1972 1363 1213 12.57
1973 143 11.26 11.54
1974 25 16.30 9.94 998
1978 15.60 11.68 11.85
1976 1417 1143 12.08
1977 1414 11.59 11956
1978 25 1643 1383 14.00
1979 117 13 n 17.53 14.33 15.50
1980 166 16.34 13.93 - 15.28
1981 1395 an 10.35 hd
1982 56 16.95 10.12 10.88
1983 15 48 77 7 17.67 14.41 14,95
1984 155 7 16.36 15.26 15.55%
Tatals 54 392 | 1326 N w8 | a0 '
Demands Not Met
Flood Protection _ Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.74 feet NGVD vear Acre-feet | Percent [ Acre-feet| Percent
Mean Sept. 1stage: 14.66 feet NGVD
Total* 553600 6.0 1231400 13
Stage Frequency 1971 118300 224 47300 3.1
Percent of time at or above given stage 1974 97300 | 326 294803 196
(period of record).
1981 43800 | 168 168459 | 112
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 07 363992 242
% 99 9 90 78 65 S1 31 8 i © TTotalstudy period
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Run 16 Summary Sheet 2 of 2

Dry Season Regulation Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) {# of days) Feet NGVD _
Feet
Zone A | ZoneB | ZoneC | ZoreD | Zone A | ZoneB | ZoneC | ZoneD Max Min NGVD
1952 q 102 14 18 17.4% 1493 R
1953 a 67 19 36 30 18.94 14.40 14.42
1954 12 58 132 33 120 1745 15.70 1570
1955 B3 16 33 14.23 14,26
1956 15 38 10.73 IR N:1!
1957 19 61 1712 £3 34 147
1958 B2 130 M 17 14 15.64 )
19450 17 125 1B 35 1789 15.62 '5.64
1960 75 138 52 49 61 1853 15.97 1557
1961 2 EE] L} 16 86 1424 ‘528
1967 583 T1.20 11.22
1963 15.32 163 1292
1964 144 1246 1229
1965 16 1129 1163
1966 1Q 22 102 ras 437 1445
1967 s 16.08 1248 i2.6H
1963 8 73 16.68 1154 T2.12
1969 3 142 28 47 18.28 1530 1550
1970 19 108 56 2 17 88 14 80 15.49
971 14.80 10.85 18,02
w72 13.62 1212 12.57
1973 2.3 11.26 1134
1973 25 16.30 3494 9.98
1975 15.60 11.68 11.85
1976 14.17 1143 12.08
1977 14.14 11.59 t1.96
1978 25 16.43 13.83 14.00
1979 16 a1 18 24 17.40 1411 15.27
1980 145 1632 1393 15.28
1981 1395 an 10.35
19842 56 16.95 10.32 10.88
1983 12 &0 66 2 17.63 1477 14.80
1984 143 57 16.35 15.26 15.55%
Totals 45 470 1564 Al 336 809
DemandsNotMet
Flood Protection y Lower East Coast [Lake Okeechobee
ear
Rg:;‘nms‘;gtsiﬁa;;tage }2;(1] I:g: mggg ° Acre-feet | Percent | Acre-feet | Percent
Total* S57300 6.0 1263900 14
Stage Frequency 1971 118600 [ 225 50500 33
Percent of time at or above given stage 1974 97300 326 204803| 196
{period of record).
1981 43800 168 1168459 11.2
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 0.7 363992 242
% 99 96 B9 77 65 50 29 4 1 Total study period
A-3
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Run 17 Summary Sheet 2 of 2

. e e SO
B Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) (# of days) Feet NGVD
Feet
Zone s | Zone8 | Zona C { ZomeD | fore s { Zoned | ZaneC | ZoneD Max Min NGVD
1952 41 2 20 1618 1311 13.26
1953 93 97 0.5 1285 1287
1954 5 07 1 1832 13.98 1399
1955 36 9 15.45 1280 1283
1956 1190 970 1043
1957 13 121 1949 12.64 1357
1958 173 55 ‘646 13.77 a0
1959 ] 153 1759 1351 1154
1960 213 13 127 18.9% 1153 el
1961 : 153 1724 1433 '3
1962 1514 g n
1963 ? 14.96 10.94 PRI
1964 1209 1152 1175
1965 14.59 ©080 1
1966 47 101 1561 13.14 1341
1967 . 14.87 11.07 2
1968 73 13.50 10.71 0133
1969 48 1747 13.25 13.46
1970 12 196 26 17.74 12.08 14.37
1971 13.7% 993 10.08
1972 13.34 11.73 122t
1973 14.45 1103 11.09
1974 59 15.38 9.87 988
1975 14.29 10 48 10.73
1976 T4.02 10.95 1164
1977 1196 13.22 11.52
1978 17 55 1497 1336 1347
197% 57 37 16.20 12.29 13.47
1980 112 15.49 2.3 13.51
1981 12.42 8.99 9.59
1982 72 1572 9.58 40,37
1983 a 132 2 17.38 1162 12,04
1984 102 36 15.36 13.30 13.65
Totals 2| ieas 5] n
DemandsNotMet
Flood Protection v Lower East Coast [Lake Okeechobee
ear
mg::_‘ mSuer;t??g:.a;;fage: }ggg ;::: mggg Acre-feet | Percent | Acre-feet| Percent
Total* 572600 6.2 3438800 37
Stage Frequency 1871 136200 258 430100 286
Perc_ent of time at or above given stage 1974 83400 280 333910 22.2
(period of record).
1981 33700 129 585094 389"
5tg, 10 11 12 13 14 15 16 17 18
1982 1900 0.8 376025 250
% 98 92 82 68 42 19 7 3 i *Total study periog
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Run 18 Summary Sheet 2 of 2

A3

Dry Season Regulation [Wet Season Reguiation Stages May 31
Discharges Discharges Stage
Year {# of days) {# of days) Feet NGVD
Feet
zonea | ZoneB | Zonet | 20neC | Zoned | Zone@ | ZoneC | ZoneD Max Min NGVD
1952 41 piv) 16.18 3n 13 26
1953 93 32 67 17.27 12.85 1297
1954 13 152 97 16.35 13.51 ‘152
1955 36 9 15.45 12.79 1282
1956 13.90 9.70 a3
1957 13 2 15.69 1264 . i357
1958 13 160 B 1% 19 1368 14,719
1958 B9 9 134 16.57 1351 1152
1960 9 203 54 g6 1691 13.50 t3s
1961 9 104 15 52 1253 13408
1962 15 44 10 10 Ty
1963 ? 14.95 1098 ]
1964 1409 t11.52 1174
1965 1459 10 80 I
1966 a4 11 1561 13.1a 1341
1967 1487 11.ay "2
1968 12 50 15.46 0 133
1969 91 13 35 16.83 1325 1346
197¢ 43 134 9 16.53 13:.05 1378
1917 ENA 992 10.07
1972 13.36 11.73 12,21
1973 14.45 11.03 1409
1974 P4 36 15.27 986 987
1975 14.25 10 46 0.1
1976 24.02 10.94 11.62
1977 1396 11.22 11.52
1978 ” 5% 1497 13.36 13.47
1979 57 37 16.20 1229 13.47
1980 112 1549 $2.39 13.51
1981 1242 B.99 95
1982 72 15.72 9.58 10.37
1983 55 58 16.26 12.82 1287
1984 B9 6 15.18 13.28 13 64
Totals 152 1515 132 1023
DemandsNotMet ________
Flood Protection . Lower East Coast |Lake Okeechobee
r
m::m‘;g:ﬁg};g;fage: :g;; ;gg: :ggg = Acre-feet | Percent { Acre-feet | Percent
Total® 576200 6.2 3451300 38
Stage Frequency 1971 1370001 260 434800| 289
Percent of time at or above given stage 1974 83500| 280 333910 | 222
(period of record).
1981 33700 129 585094 1389
Stg, 10 11 12 13 14 15 16 17 18
: _ 1982 1900 0.8 376025] 250
% 98 92 82 68 41 16 4 0 O *Total study period
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Run 19 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regutation Stages May 31
Discharges Discharges Stage
Year {# of days) {# of days) Feet NGVD
Feet
Zone A | ZoneB | ZoneC | ZoreD | Zone s | Zoned® | Zome € | Zone D Max Min NGVD
1952 5% 20 17.54 14.60 14.84
1953 73 n ¥ 19.05 14,52 14.54
1954 16 163 119 18.32 15.50 15.51
1955 a5 16.39 1436 14 39
1956 1550 1034 1193
1957 13 17.37 13.44 14 80
1958 189 25 17 46 15,58 15 §1
1959 123 16 137 18.49 1558 TH G5
1960 6 192 53 B2 18.57 1550 '5 51
1961 2 115 17.27 11402 th 06
1962 15.7% AR .oy
1963 15.24 3155 12.81
1964 14 37 1203 12.30
1965 14.80 1127 11,59
1966 [ 101 1214 14.25 15.02
1967 16 20 12.58 1278
1968 46 16.88 11.59 1216
1969 87 8 37 18.76 15.78 15.40
14973 39 148 2 18 46 16.86 15.61
197 14 86 10.82 11.00
1972 13.67 12.11 12.55
1973 14.32 11.28 11.35
19724 13 14 62 496 1000
s 1592 11.99 12.13
1976 14 29 1160 12233
1977 14.2% 11.69 1206
1978 10 16.65 13.90 14.06
1979 T3 30 12.50 13.75 14.99
1980 100 16.40 13.88 15.23
1981 13.89 969 10.33
1982 27 17.86 10.12 10.88
1983 26 m 17 82 14.87 14 B4
1934 106 23 16.54 15.00 15.32
Totals B9 1582 108 197
DemandsNotMet
Flood Protection Lower East Coast [Lake Okeechobee
MaximumSept. 1stage: 1697 feet NGVD Al s ey pr p—
Mean Sept. 1 stage: 14.63 feet NGVD :
Total* 520100 56 1264000 14
Stage Frequency 1971 117900 | 223 44300 29
Percent of time at or above given stage 1974 91800 | 308 294803 196
{period of record).
1981 35500 136 177483 118
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 0.7 163992 | 242

% 99 9% 90 78 64 48 28 8 3

Toatl study period
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Run 20 Summary Sheet 2 of 2

Dry Seca)gon Regulation |Wet Season Regulation Stages May 31
ischarges Discharges Stage
Year {# of days) (# of days) Feet NGVD
Feet
ZoneA | ZoneB | ZoneC | Zore D { Zone A | Zoned | ZoneC | Zore D Max Min NGVD
1952 8 126 7 30 17 7% 14.49 1454
1953 13 164 29 31 S5 19.07 14 05 1a07
1954 16 134 B2 94 59 18.35 1552 1552
1955 132 12 16.72 1391 1394
1956 14.87 10.3% 1138
1957 £ 42 17.66 1336 1445
1958 S 147 60 32 84 18.27 15.58 hd?
1959 n 157 16 137 18.49 15.41 1551
1960 6 162 X 33 68 32 18.56 1547 15.51
1961 2 = 132 15 17.46 1362 1402
1962 1558 '0.86 16 88
1963 15.09 11.43 1467
1964 14.31 193 12.22
1965 14.59 11.22 1153
1966 a4 a6 99 17.94 1418 144}
1967 3] 15.89 - 1223 1238
1968 32 Eal 16.77 11.40 T1.99
1969 176 4 26 123 18.77 1508 1534
1970 32 156 24 2 a1 18.73 14.45 1563
1971 14.45 10.52 0 6%
1972 13.46 197 1243
1973 14.29 11.23 o3
1974 7 50 16.43 9.98 T 99
1975 15.73 1" 82 1198
1976 14.23 11 sl 12.15%
1977 14.20 11 64 12.01
1978 5 54 16.45 13.86 1403
1979 29 17 4 a3 17.53 13.6Q 14.78
19806 16 97 15 16.91 13N 15.14
1981 13.73 9.64 10.27
1982 89 17.38 16.09 10.85
1983 18 72 116 73 18.24 1445 14,96
1984 16 146 [+ 97 16.43 1493 15.20
Totals 79 84 1657 02 53 1175
RemandsNotMet
Flood Protection v Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.97 feet NGVD o Acre-feet | Percent | Acre-feet | Percent
Mean Sept. 1 stage: 1441 feet NGVD
Total* 527500 5.7 15206060 16
Stage Frequency 1971 122300 232 79900 53
Percent of time at or above givenstage 1974 923001 310 1038281 202
{period of record).
1981 35900 13.7 219588 146
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 07 363992 242
% 99 95 89 76 62 44 26 11 3 *Total study periog
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Run 21 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Requlation Stages May 31
Discharges Discharges Stage
Year (# of days} {# of days) Feet NGVD
Feet
zore & | Zoned ! ZoneC | Zone D | Zonen | ZoneB | ZoneC | ZoneD Max Min NGVD
1952 af 78 1 16 20 i7.47 14 48 14.54
1953 35 154 14 40 28 a6 18.84 14.24 14.27
1954 9 (] 77 58 7 Ba S0 12.70 15 04 15.01
1955 144 ] 16561 1415 1118
1956 1488 10 39 1 A2
1957 $5 83 17 16 11.09 a4y
1958 67 99 a5 9 95 1741 1497 )
1959 17 43 61 8s 7 1817 14 99 99
960 52 119 44 36 23 ¥ 32 18.55 114497 21
1961 2 33 39 15 1% 1681 1167 173
1967 15 60 1t 89 Ty
1963 1512 1146 ]
1964 14 32 1194 223
1965 14.60 11.22 154
1966 49 69 32 1105 14 35 1460
1967 50 615 12.39 t2.55
1968 20 20 35 16.62 1149 12.00
196% 41 128 23 14 67 18 35 14 72 14,92
1970 8 9] a7 23 4 a6 R 1423 15.18
1971 14.23 10.39 10.56
1972 13.41 1.9 12.37
1971 14.29 11.23 1730
1974 23 24 16.02 995 999
1975 1531 1143 162
1916 14.11 11.34 12.00
1977 14.09 14,53 11.89
19?‘8 21 3n 16.37 13.78 13.96
1979 48 56 19 27 17.31 13.50 14.66
1980 a8 165 8 16.61 13.49 14.81
1981 13.51 9.57 10.18
1982 13 71 17.06 10.04 10.80
1983 1 84 23 B7 £} 17.88 14.54 14.55
1984 57 96 17 75 16,27 14.61 1489 l
Totals Ful EL 2 740 1361 50 175 539 849
DemandsNotMet . . .
Flood Protection Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.09 feetNGVD Year Acrefeet | Percent | Acre-feet| Percent
Mean Sept. 1 stage: 14.23 feetNGVD
Totat* 540500 58 1665100 18
Stage Frequency 1971 125600 | 238 119900 8.0
Percent of time at or above given stage 1974 92300} 310 303828| 202
{period of record).
1981 36300 139 272242 181
Stg, 10 11 12 13 14 115 16 17 18
1982 1700 0.7 363992 | 242

% 99 95 88 75 61 42 19 6 1

Percentage of total demand not met.
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Run 22 Summary Sheet 2 of 2

Dry Season Regulation [Wet Season Regulation Stages May 31
Discharges Discharges _ Stage
Year {# of days) {# of days) Feet NGVD
Feet
Zone s | Zoned | ZoneC | Zone© | Zone s | ZoneB | ZoneC | Zone D Max Min NGVD
1952 kAl 36 16 18 17 45 1136 1349
1953 34 142 5 17 57 18 18.58 1303 1305
1954 3 2 105 32 94 a7 17465 14 00 501
1955 134 18 15.61 12 85 12 8
1956 1390 4.7 1043
1957 13 62 H 16.17 1265 13.79
1958 166 a6 35 74 1675 il 149
1959 45 93 & 147 Jal i 14.00 aom
1960 kL 158 20 11 34 75 30 15,46 1498 1343
1961 1 33 289 i 13 thodh ey i3.6%
1962 ‘50 i 2 RUFIS
1963 75 R 1N 1 20
1964 TOH (RIS T
1965 1454 11 80 IARIRA
1966 17 bl 3 9 I6.0% 1345 "14]
967 46 15 15 124 .37
1968 56 33 13.75 10.79 1t a)
1969 40 149 2 3a 45 17.70 13.70 179N
197¢ 5 53 153 1 11 52 17.82 13.35 14 49
147 13.78 1005 1020
1972 13.42 11.77 12 25
1973 14.46 11,05 1.1
1974 16 19 15.57 9.86 9.88
1975 14.56 10.63 10.88
1976 1392 11.05 1172
1977 . 13.90 1118 11.48
1978 a6 32 41 15.28 1337 1351
1979 51 45 24 25 16.46 - 12.42 13.60
1980 a6 167 8 19.62 12.65 13.85
1981 1267 9.06 959
1982 38 81 16.12 961 10.40
1983 S8 114 84 69 17.07 13.73 13.74
1984 56 97 19 73 15.31 1163 1394
Totals 9 251 1088 1292 19 59 a2 894
DemandsNotMet
Flood Protection y Lower East Coast |Lake Okeechobee
ear
m::'n“;lg;:?ﬂ}a;:tage }ggg ;:gt ”ggg Acre-feet | Percent | Acre-feet [ Percent
Total* 589500 6.4 3218900 ER
. Stage Frequency 1971 137700 26 364600 f 242
F:efﬁgg gffrt;?:'r 3}.01' above given stage 1974 97700 | 32,8 327894 218
1981 45100 17.3 520418 346
S5tg, 10 11 12 13 14 15 16 17 18
1982 1900 8 371513 247
% 98 93 83 69 47 23 8 3 1 *Total study period
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Run 23 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) (# of days) Feet NGVD
Feet
Zone A | 2oned | Zonel | ZoneD | 2one s | ZoneB | ZoneC | ZoneD Max Min NGVD
1952 [ 91 8 63 12.45 13.65 13.76
1953 ral 183 9 22 45 77 18.82 13.56 13.54%
1954 9 67 a6 40 95 58 17.68 14.49 4.5
1955 178 ra 16.03 13.33 13.36
1956 13.99 9.77 0.73
1957 20 44 g 667 12.57 139§
1958 o 137 a5 26 89 T7.21 14 59 1520
’ 1959 35 128 22 131 b 18.00 14.50 sl
1960 a? 137 29 23 3t 68 k| 1851 14.48 14 48
1961 1 1o | 20 1681 1303 1497
1962 '5 49 1083 Tyl
1963 ) 31 1492 LR 123
1964 116 e BRIE T
1965 14.52 o7 1
1966 2 103 63 93 16.54 13.04 1318
1967 91 15.21 11.40 11.54
1968 48 16 16.01 11.01 1%.60
1969 28 183 6 30 n7 17.99 14.22 14.41
1920 8 66 124 -] 14 ? a7 17.87 13.57 14,81
19 13.57 10,16 10.32
1972 1336 1184 1431
1973 14.27 1119 1126
1974 i0 45 15.74 943 %97
1975 14.84 11.06 1127
1976 14.01 11.20 11 86
1977 14.00 11.45 1.8
1978 62 21 57 1545 13.37 3353
1979 45 83 14 40 16.71 1275 13.96
198( 50 163 24 16.10 12.98 14.30
1981 13.00 9.3 9.89
1982 21 10¢ 16.56 9.86 .62
1983 n 35 106 98 17.40 1408 1410
1984 42 116 18 B3 15.56 14.97 14.35
Totals 18 318 898 1766 32 81 669 1359
Demands Not Met
Flood Protection y Lower East Coast [Lake Okeechobee
Maximumsept 1stage: 1599 festNGVD " [aetest| vercemt | acreteet] rercemt
Total* 545100 59 2333800 25
. Stage Frequency 1971 129200 235 221500 147
{p:erﬁfo’g g; :é’;';g;"" above given stage 1974 83400 | 280 311400 | 207
1981 32100} 123 347100 | 297
Stg, 10 11 12 13 14 15 16 17 18
1982 1900 08 365900 24.2
% 99 94 85 71 52 30 12 4 1

*Total study period
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Run 24 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) (# of days) Feet NGVD
Feet
Zores | ZoneB | Zone L | ZoneD | Zone 2 | 7one8 | Zone C | ZoneD Max Min NGVD
1952 25 64 t 2 n 17.12 1507 152
1953 iz 8 24 30 29 6 19.04 1471 1474
1954 15 46 61 90 ‘ 19 98 36 17.30 16 00 “h 37
1955 8 N 16 55 14 38 at
1956 19.52 290 139
1957 €9 1] 17.d4 3ag 1 84
1958 10 159 42 11 137 1763 15 46 'b 03
1959 27 121 Y3 59 | 1847 Biu 6.
1960 1 52 93 6% 54 6 74 &) 18 62 60 ]
1961 3 V a5 58 (LR IR ] 52
1962 s 91 it 3 T3S
1964 5 ay 112 13
1964 144} 1219 t243
1965 1464 TS 1.9
1466 4 84 15 AP 14139 509
1967 10 15.02 1243 [FRY
1968 30 7 16.92 115 1209
1969 a7 109 2 3 28 49 18.21 568 "5 B9
1970 - 1 60 102 1 19 18.24 1508 586
1971 15.09 1104 8
19712 13 iF 263
1973 14 33 129 37
1972 6 62 16.53 997 1m
1975 1564 1175 11.91
1976 142G 1147 1212
19717 1417 11.61 1198
1978 3 ’ 16.45 12.85 1201
1979 39 37 is 9 17.70 1412 15.28
1960 a2l s 16.76 1410 1570
1981 14.33 9.89 1957
1982 19 56 17.30 10.24 10.99
1983 a4 67 3 bail 54 18.18 1522 1525
1984 s 130 | 25 36 16.74 1548 15.80
Totals 4 63y 7ws| nm g1 76 | 59 ne
Demands Not Met
Flood Protection Lower East Coast |Lake Okeechobee
] Year
Maximum Sept. 1stage: 16.78 feet NGVD Acre-feet | Percent | Acre-feet] Percent
Mean Sept. 1 stage: 14.72 feet NGVD
: Total* 508300 35 1123300 1.2
Stage Frequency 1971 114704 21.7 31500 2.1
Percant of time at or above given stage 1974 91500 30.7 294803 196
{period of record).
1981 30900 11.8 102278 68
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 0.7 359479 239
2 Tatal study period

% 100 97 90 78 65 52 34 7
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Run 25 Summary Sheet 2 of 2

Dry Season Regulation [Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) (# of days) Feet NGVD
Feet
ZoneA { ZoneB | ZoneC | ZoneD | Zone s | Zoned | ZoneC | ZoneD Max Min NGVD
1952 27 " 5 14 is 17.77 1496 15.08
1953 1 30 1ag 21 34 31 15 19.00 1469 14
1954 14 52 6 30 18 82 50 17.22 1573 15.73
1955 134 4 16.89 1248 14,514
1956 1555 10.99 12087
1957 66 22 17.41 1353 14.88
1958 32 134 46 15 89 17.67 15.71 inyg2
1959 22 154 90 60 3 1840 15.74 15.74
1960 53 100 &0 50 11 0 22 18.53 15.73 15.74
1961 2 29 50 17 17.02 14.24 1529
16 158/ 11248 11 26
1963 15.318 1167 1297
1964 1444 12,14 12.39
1965 14,63 11.32 11.66
1966 -] 4 0 i 17.29 1438 t5.01
14967 62 %01 12 45 12.60
1968 2 34 322 16.97 1153 12.10
1969 23 150 2 23 24 25 18.67 15.44 15.64
1978 20 55 108 3 3 21 1827 14.92 1577
197 14.92 10.86 1704
1972 1363 12.13 12.58
1973 14,32 1129 T1.36
1974 15 16 16.3 9.96 10.00
1975 15 64 AR 1188
1976 1419 11.45 209
1977 1416 1180 11.97
1978 " 32 16.40 13.84 1400
14979 43 54 37 17.66 1396 1511
1980 ) 143 16.88 14.12 15.50
1981 1413 9.4 10.48
1982 1o a2 17.38 10.20 10.95
1983 4 €9 24 927 19 18.15 15.54 19.18
1984 38 145 28 27 16.62 15.3) 15.63
Totals L] 291 ms 1444 7 187 533 521
RemandsMNotMet
Flood Protection Lower East Coast {Lake Okeechobee
Maximum Sept. 1 stage: 16.55 feet NGVD Year Acre-feet | Percent | Acre-feet [ Percent
Mean Sept. 1 stage: 14.61 feet NGVD i
Total* 517400 56 1193900 13
Stage Frequency 1971 117000 | 222 37700 25
Percent of time at or above given stage 1974 91700| 308 294303| 196
{period of record).
1981 33200 127 139881 9.3
Stg, 10 11 12 13 14 15 16 17 18
1982 1800 08 363992 242
% 100 97 90 78 65 51 29 9 2 Total study pericd
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Run 26 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) (# of days) Feet NGVD
Feet
Zone A | ZoneB | Zone( | ZaneD | Zone A | Zone8 § Zone< | ZoneD Max Min NGVD
1952 19 2 S 14 16 1B.03 15 24 1538
1953 1 0 17 27 29 n 19 1904 5l 504
1954 15 29 BG 74 20 80 45 B GO ‘549 10.G2
1955 2 13 1714 'd 84 T 1H9
1956 19.5° 126 235
1957 84 21 17 66 R 509/
1958 34 136 a6 15 49 Ty '3 Un hotg
1959 39 ‘12 5 34 i1 3 -EN L] ]
1960 ' 44 103 [+ Sl ? 7t SE 186 th H Th Ol
11571 } 25 g 0 V72 s 5509
1496 AL T vily LM
163 i 5% gl ti13
1164 1452 “2 2 1749
1965 1467 1140 i
1966 5 b} 55 17.54 142 oY
1967 43 16.68 127 376
1968 4 33 30 1122 ARV t218
1969 36 102 6 19 24 21 18.76 15 68 'S B9
1970 29 32 124 5 2 8 18.48 1519 15946
1971 15,15 11.05 13 24
1972 13.7% 12.25 12.69
14973 14.3% *1.30 11.38
19a i 21 16 59 997 13.91
1975 15 89 1197 121
1976 14 23 1159 1222
1977 14.24 11.68 12.06
1978 a 15 16.77 i390 1406
1979 ap 33 1 23 M. 1796 1428 15.46
1980 38 144 17.12 14.35 15.75
1981 14 b 9.92 1060
1982 3 43 17 56 10.25 100
1983 13 56 33 &2 1837 15.26 15 30 -
1984 ; LE ] Fx 28 27 16 96 15.57 15.89
Totals 57 217 796 1099 92 174 526 490
i .
Demands Not Met
Flood Protection Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.80 feet NGVD Year Acre-feet | Percent | Acre-feet] Percent
Mean Sept. 1 stage: 14.82 feet NGVD : -
| Total* 505500 55 1029900 11
Stage Freqdéncy 1971 114100 { 216 30900 | 20
Perc_ent of time at or above given stage ) 1974 91500 30.7 294803 195
{period of record).
1981 30800 118 94758 63
Stg, ¢ 11 12 13 14 15 16 17 18
1982 1700 0.7 354967{ 236
% 100 97 97 80 67 54 38 13 2 *Total study period
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Run 27 Summary Sheet 2 of 2

% 100 97 91 79 67 54 37 12 2

A-54

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) {# of days) Feet NGVD
Feet
Zone A | Zoned | ZoneC [ ZoneD | Zorea | JoreB | Zore € | Zone D Max Min NGVD
1952 19 79 9 14 6 802 T 1522 15.33
1933 1 10 140 27 28 31 15 1903 1494 11 9%
1954 15 29 48 80 19 1 al - R ] 15 99 th?
1955 134 a IFRE t s 1l
1956 15.80 B T2ds
1957 64 20 LX) tfaa ]
1958 30 136 kR 15 39 1598 Totih a3
1959 24 162 5 84 b1 3 18.47 Yy SR
' 1960 i 44 104 . %] 31 6 3 20 18 &3 1545 s GC
1961 'j . 25 a9 B1 L IR 55
1962 Rl 1137 W
1463 13.52 1. RN
1364 14.50 1225 1248
1965 1406 139 3
19646 5 63 99 1753 B 1511
1967 &l 16.25 T2 14 B7
1963 33 31 1719 1167 12.23
1969 22 158 6 19 24 21 18 76 15 68 15.90
1970 3 n 125 6 2 19 18.42 515 1594
1971 15 1% (R HA L
1972 1378 s 463
1973 14 43 (R4 1]
1974 7 21 16.59 F97 i3.91
1975 15 B9 1197 F-Ra
1976 14 28 15y 1222
1977 14 24 11.68 1206
1978 q 3 16 65 1390 1406 )
1979 43 4 22 8 17.88 t4.19 15 36
1980 38 145 17.1% 1434 15.7%
1981 1436 RN 10 60
1982 6 43 17.56 10.2% (R
1983 11 58 26 a7 9 18.34 1527 15.30
1984 36 148 27 29 16.86 15.58 15.89
Totals 55 218 740 1455 92 166 52} 478
DemandsNotMet
Flood Protection Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.78  feet NGVD Year Acre-feet [ Percent | Acre-feet | Percent
Mean Sept. 1 stage: 1480 feet NGVD '
: Total* 503700 5.4 1040400 11
Stage Frequency 1971 114100 216 36900 20
Percent of time at or above given stage 1974 91500 307 294802 195
(period of record).
1981 30800{ 118 94758 63
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 0.7 354967 236

*Total study period
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Run 28 Summary Sheet 2 of 2

Dry Season Regulation {Wet 5eason Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) (# of days) Feet NGVD
Feet
Zonen | ZoneB | ZoneC | Zane D | Jonera | doneB | Zone | Zone O Max Min NGVD
19%2 19 94 bl 14 1% 18.01 1513 15.25
1853 % 29 150 26 24 3 13 19.05 1497 1593
1954 15 29 89 79 20 2a 51 1801 1599 TIPS
1955 59 1714 14 60 a6}
1955 15 74 1119 1228
1957 a3 19 1167 1374 502
1958 n 135 a6 15 92 1ruR £5 490 g
1959 20 42 5 83 ¥ 3 8.4/ L [ PR
1960 ! A4 191 bS 54 [} 73 20 L (RIS o I
196! H 5 A9 95 vh e B oan
1962 Th b tiogs T
1963 194/ [ T30S
1464 14 a8 A trola
1965 14 65 T EREr]
1966 3] 5 52 97 1754 1440 4.9
1967 88 1624 12.53 1268
1968 kD 33 17.16 1156 12.14
1969 17 193 [ 1% 24 21 18.76 15.65 15 -1-1
1970 2% 32 124 10 2 18 1§.49 15.15 15.96
1971 13.15 1105 129
1972 13.7% 1229 1269
1973 14.33 130 ]
1974 7 21 16.59 997 0.0
1975 15.89 11497 121
1976 1428 11,59 1222
1977 14.24 11.68 1206
1978 4 35 16.58 73.94 14.06
1979 37 9% 20 18 17.85 1108 ° 15.24
1980 38 156 17.14 14 32 15.72
1981 14.33 9.9¢ 10.58
1982 1 az 1756 10.24 10.99
1983 11 58 26 181 9 18.34 15.24 1528
1984 36 159 25 Fi] 16 86 1548 15 49
Totals 55 20 741 1715 91 167 498 495
Remands Not Met
Flood Protection y Lower East Coast |Lake Okeechobee
Maximum Sept. 1 stage: 16.78 feet NGVD s Acre-feet | Percent | Acre-feet | Percent
Mean Sept. 1stage: 1478 feet NGVD
Total* 502500 5.4 1066500 1.2
Stage Frequency 1971 114100f 216 20900 2.0
Percent of time at or above given stage 1974 g1500| 307 2931299| 195
{period of record).
1981 30900 118 99270 65
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 0.7 356171 237
% 100 97 91 79 66 53 36 12 2 *Total study period
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Run 29 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) (# of days) Feet NGVD
Feet
Zone A | ZoneB | ZeneC § ZoneD | Zonea | 7ene8 | Zone € | ZoneD Max Min NGVD
1952 ) 9 B3 5 14 16 18.02 1520 1331
1953 T 2% 142 26 29 Ell 15 1905 1493 14,95
1954 s 29 89 79 ) B0 51 18.02 1600 1602
1955 139 3 L 170 t1 73
1956 15 80 11.24 T2
1957 64 20 17 &7 37 509
1958 b1 136 a6 15 92 1748 '3 96 “Hl
1959 20 gy 5 23 62 3 - L1546 0]
1960 1 44 104 b4 54 ] 3 A - % Sy R}
1961 3 25 49 34 1727 BN R
1962 6 32 L T
1963 1952 T1./8 XL
1964 1451 T4 24 i2s
1965 "4 6b 1239 12
66 1 4 ha 55 1783 [ 1510
1957 by 16 24 12463 12,78
1968 32 32 17 17 11 62 [FAL]
1964 8 182 -] Fal 24 27 18.77 15.20 1590
1970 25 33 123 [ 2 19 18.49 _ 1915 15.87
1971 15.15 1206 11.24
1972 1375 12.25 12.59
1913 14 33 1130 Pl38
1974 7 21 16 59 957 10,01
1975 15 8% 11.97 P2
1976 1428 11.59 12.22
1977 14.24 11.68 12.06
1978 4 35 16.58 13.90 14.06
1979 37 85 22 8 1788 14.16 15 32
1980 39 149 17 15 14.34 15.74
1981 14,35 2.91 10,59
1982 5 42 17.56 10.25 11.00
1983 H 58 26 48 11 18.34 15.26 15.30
1984 36 152 27 - 27 16.86 1554 15.86
Totals 55 220 725 1573 91 168 527 5097
DemandsNotMet
Flood Protection y Lower East Coast [Lake Okeechobee
Maximum Sept. 1 stage: 16.78  feet NGVD s Acre-feet | Percent | Acre-feet| Percent
Mean Sept. 1stage: 14.79 feet NGVD
. Total* 502900 5.4 1046100 11
Stage Frequency 1971 114100 216 30900 20
Percent of time at or above given stage ' 1974 91s00| 307 293299{ 195
{pericd of record).
1981 9700 118 94758 6.3
Stg, 10 11 12 13 14 1S 16 17 18
1982 1700 0.7 356471 237
% 100 97 91 79 66 53 37 12 2 Total study period
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Run 30 Summary Sheet 2 of 2

Dry Season Regulation |Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year (# of days) (# of days) Feet NGVD
Feet
Zone & | ZoneB | ZoneC | ZoneD | Zonea | 2oned [ Zonec | zoneD Max Min NGVD
1952 8 75 4 14 13 1773 14.89 1500
1953 28 147 20 3a 12 2 18.95 1462 1365
1954 12 57 63 84 2 80 a6 1772 15 7% 5 7/h
1955 . 138 4a Th.84 14 40 1443
1956 T5.47 10.90 HE o
1957 57 35 17.42 13.47 18]
1958 ja 132 a6 i) 76 1/ 89 i55% 94!
195y 13 152 9 <9 3 8ar 15.43 T
I’J_FyO 34 98 Bl 4y T 6 18 1851 19 nY Tyl
¥t 10 53 b Th.YY tth 20
192 15.80 I 118
1963 15.31 IThi 290
1964 14 40 1204 i2 78
1965 1461 M T 60
1966 24 70 S4 1728 1436 11 86
1467 61 16.00 1296 1742
1968 1 37 29 1692 1153 2.1
1969 9 176 2 22 29 32 18.58 1527 15.64
1970 19 51 1t 13 ] 18 15.26 14.77 1501
149N 14.78 10.82 110
1972 1461 1213 12,55
1973 o 1126 .34
1974 16 11 10,29 .96 999
1975 15.59 11 68 TS
1976 1417 1143 12.08
1977 1414 1159 11.96
1978 12 29 16.34 13.83 1400
1979 41 54 21 19 17.63 129 15 06
1980 35 2] 165.89 1403 15 38
1681 1405 976 10.42
1982 7 60 17.32 10.15 0N
1983 4 68 5 103 P 18,14 15.05 15.08
1984 EL 162 29 28 16.58 15.18 15.49
Totals 36 294 687 1550 10 184 566 448
Demands Not Met
Flood Protection y Lower East Coast |Lake Okeechobee
m:;:\"‘sgr;tf’?‘::a; ;t:age: iggg :::: ggxg s Acre-feet | Percent i Acre-feet| Percent
Total* 552700 59 1259300 1.4
. Stage Frequency 1971 118700 07 42200 28
?;;fﬁ;g gg rt;r:;g;or above given stage 1974 97300 | 16,0 299600 | 19.9
1981 41800 | 326 165000 110
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 225 363500 | 242
% 99 9% 89 77 64 49 27 08 Q2

A &0

*Total study period
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Run 31 Summary Sheet 2 of 2

— . —_— o e
Dry Season Regulation [Wet Season Regulation Stages May 31
Discharges Discharges Stage
Year {# of days) (# of days) Feet NGVD
Feet
Zone A | ZonreB { ZomeC § ZoreD | Zonea | ZoneB | Zoneg | 7Zoned Max Min NGVD
1952 37 58 16 9 12.69 141 1483
1953 34 129 19 3a 32 | 18.94 14.47 14 4G
1954 12 56 72 72 & 9q ad 17.72 1549 552
1955 7 123 16.72 T4.30 i
1956 15.44 0 8% T1.494
1957 56 35 17.40 1344 R34
1958 2s 143 42 20 16 17 66 15 57 Y1
1959 30 141 4 5 4 Bar 15.44 250
1960 54 107 52 ar 12 59 25 18.54 15 48 5.9
1961 2 29 59 65 16.85 14.01 05
1954 1574 11.04 aF
1967 15 22 153 [P ]
1964 14,36 11.94 Ie 22
1965 1160 124 11.58
1966 23 vl 54 1728 14 34 1)
1987 a1 16.00 12.46 g
1968 1 37 29 1692 1153 1211
1963 3q 161 2 22 4 26 1859 519 *5.38
1970 19 52 t1s 4 3 22 1826 14.78 15.60
1971 11.79 10 83 11.01
1972 116 1271 1286
1973 14 31 Ty 2s 1133
1974 16 H ] 16.29 256 9.9
1975 15 59 11.68 11,85
1976 a7 1143 1208
1977 1414 11,59 1196
1978 12 29 16.34 13.83 14.00
_'!9?9 49 40 18 20 17.56 13.78 14.94
1981 46 137 16.75 13.90 15.29
1981 13.92 969 1033
1982 [ 6Q 1732 10.1¢ 1087
1983 1 69 35 94 12 18.08 14.99 15,02
1984 . 47 133 24 28 16.37 15.04 1535
Totals kL 287 B 1335 68 149 567 492
Demands Not Met
Flood Protection § Lower East Coast |Lake Okeechobee
m:;m"ér;ts?g:a;:tage :ggg :z:: :ggg ear Acre-feet | Percent | Acre-feet | Percent
Total* $54500 6.0 1308600 14
) Stage Freq uency 18971 118700 225 50600 3.4
F;;fieo ':;g;rt'e’é‘;g;“"r above given stage 1974 97300 | 326 2996 | 199
1981 42500 1563 1732 11.5
Stg, 10 11 12 13 14 15 16 17 18
1982 1700 a7 3635 | 242
% 99 96 89 77 64 48 26 8 2 .

*Total study period




APPENDIX B

Water Use Requirements






I. Lake Okeechobee Service Area
Water Use Requirements

Agricultural water use is the primary type of
water use for the Lake Okeechobee service area.
There are nearly 700,000 acres of farm land that is
supplied with with water directly from the lake
during dry periods when rainfall is not sufficient to
meet the water use requirements for the agricultural
regions within this service area. Agricultural water
use requirements are estimated in this study by the
following relationship:

AWUR = z‘;flPET*Ki *SA,

where

AWUR = Agricultural Water Use Require-

: ments (Acre-Feet)

K; = crop coefficient which is a function
of crop density and type

PET = evapotranspiration as represented
by pan evaporation (feet)

SA; = is cultivated area of each crop type
(acres)

NC = number of different crop types

In addition to the agricultural water use
requirements in the lake service ares, there are
municipal water use requirements of the service
area that must be considered to obtain the total
water use requirement of the area. Therefore,
the total water use requirements can be
represented by

TWUR = AWUR + MWUR
where

TWUR = the Total Water Use Requirement
(acre feet)

AWUR = the agricultural

requirement

municipal water use requirement

water use
MWUR=

A portion of the demand may be met by direct
rdainfall or from rainfall that occurred during
previous periods and was kept in local storage.
Therefore, the portion of the water required
from the lake or the supplemental demand may
be defined as

= *K_ * -
where the a%t?og; tzrnll{s argg?aﬁr?eﬁ asLSA
Sb - is the supplemental demand on Lake
Okeechobee (acres)
RF . -isthe rainfall {feet), and
LSA - water taken from local storage when
available

B-1

These values are estimated on a daily basis
When SD is computed to be less than zero then it
is set equal to zero.

In previous studies, demand not met was ofter
represented as « percentage of the supplementd!
demand not met divided by the supplemental demang.
This value, however, does not adequately represent
the stress put on the water user since this percentage
may be very large when supplemental waier use
requirements are small, while, in reality, the majority
of the demands were satisfied by rainfall or local
storage that is available. Therefore, in this report the
percentage of water use requirements were
represented by the ratio of demands not met to the
total water use requirement. Since long term daily
average PET values were used for the estimation of
agricultural demand, and the municipal demands are
assumed to be constant with time, the total annual
water use requirements for the lake service areas are
constant from year to year. The waler use
requirements for the Lake Okeechobee service area for
the dry season is approximately 1,500,000 acre feet,
while for the wet season it is approximately 1,281,000
acre feet.

II. Lower East Coast Service Area
Water Use Requirements

The Lower East Coast service area demands are
more complex to estimate due to the large
transmissivity of the aquifer, the threat of saltwater
intrusion in the region of coastal wellfields, and the
large variety of water use requirements in the region.
The aquifer in this region is deep and porous creating
a tremendous source of fresh water; however, due to
the threat of saltwater intrusion, fresh water levels
must be maintained higher than the saltwater levels
near the interface of the two water types. Therefore,
the Lower East Coast water use requirement on the
regional hydrologic system is defined as the surface
water deliveries required from outside the service area
necessary to maintain the canals at specific levels
during dry periods in an effort to prevent saltwater
intrusion. No attempt is made to estimate eciuaal
allowable pumpage rates at individual wellfields since
these may be limited due to local conditions.

A regional integrated channel groundwater
model with a daily time step is used to calculate the
Lower East Coast water use requirements. For the
critical drought years of 1974, 1981, and 1982, the
water use requirements for the Lower East Coast
service areas for the dry season were 298,200, 261,230,
and 232,600 acre feet respectively.






APPENDIX C

Stage Exceedence Curves for all Schedules
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APPENDIX D

Hydrographs for Schedules 1, 24, and 25
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