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Terms, Abbreviations, Acronyms and Deflnitlons

Category 1 Lakas

Cataegory 2 Lakas

Category 3 Lakes

- Control Polmt Elavation

Current

District

Extramea Low Lavsl

FA.C.
FDEF
F.S.

Guidance Levels

Lakes with lake-fringing cyprass swamp(s) greater than 0.5
acres In slze where Structural Alterations have not
prevented te Historlc P50 from equaling or riglng above an
elevation that Is 1.8 feat balow the normal pool of the
Cypress swamp(s).

Lakes wlth lake-fringing cyprass swamp(s) greater than 0.5
acres In slze where Structural Alterations have pravented
the Historlc P50 from equaling or rising above an elevation
that is 1.8 feet below normal pool and tha lake fringing
cypress swamp(s) remain viable and perform functlons
beneficial to the lake in spita of the Structural Alteratlons.

Lakes without lake-fringing cypress swamp(s) greater than
0.5 acres In size.

Tha elavation of tha highest stable polint along the outlet
profile of a surface water conveyance system that principally

controls lake water leval fluctuations.

A recent Long-term perlod during which Structural
Alteratlons and hydrologic stressed are stable.

Southwest Florlda Water Management District (SWFWMD).
A Quldance Leval, formarly referred to as the Extrerme Low
Management Level. Established for lakes wlth management
levels adopted prlor to Implementation of the new lake
minimum flows and levele methodologles.

Florida Administrative Coda.

Florida Department of Environmental Protectlon.

Florida Statutes.

Water lavels, determined by the District using the best

avalleble information and expressed In feet relative to the
Natlonal Gaodetlc Vertlcal Datum {of 1829) , or In feet
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HGL

High Guidance Lavel

High Level

relative to the North Amerlcan Vertlcal Datum (of 1088),
uses as an advigory Information for the District, lake shore
rasidents and local govermmaents, or to ald In the
management or control of adjustable structures.

High Quidance Level.

The expectad Historic P10 elevatlon. Provided as an
advisory guldeline for the construction of lake shore
development, water dependent structures, and opseration of
water management structures.

A Guidance Levsl, formarly refarred to as the Minimum
Flood Level. Established for lakas with management levals
adopted prior to Implementation of the new lake minimum
flows and levels methodologles.

High Minimum Lake Level The elavation that a lake's water levels are required to equal

Historic

Historic P50

HMLL

Hydrologic Indicators

Long-term

or excased ten parcent of the time on a Long-term basls.

A Long-term period when there are no measurable Impacts
duse to withdrawals and Structural Alterations are similar to
current conditions.

The expacted Historic P50 alevation; /.e., the elevatlon of
the water surface of a lake or wetland that is expected to be
equaled or exceeded flfty percent of the time based on a
Long-term perod when thare are or were no measurable
impacts due to withdrawals and Structural Alteratlons are
slmilar to current conditions.

High Minimum Lake Level.

Biological and physical features which are representative or
indlcative of previous water levels as listed In Sectlon
373.4211(20), Florida Statutes.

An evaluatlon percd utllized to establish minimum flows and
levals, to determine compllance with established minimum
flows and levels and to asgess withdrawal Impacts on
astablished minimum flows and levels that represents a
peariod which gpans the range of hydrologlc conditlons which
can be expacted to occur basad upon historical racords,
ranging from high water lavels to low water levels. In the
context of a predictive model simulation, a Long-term
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LFS

LGL

L ow Guidance Level!

Low Leve!

MFL

Minimum Lake Level

MLL
NGVD

Normal Pool Elavation

simulation will be Insensitive to temporal fluctuations In
wlthdrawal rates and hydrologic conditions, so as to simulate
steady-state, average conditlons. In the context of an
average water level, the average will be based upon the
historic expected range and frequency of levels. Relative to
minimum flow establishment and minimum level
astablishment and compliance, where thera are six years of
more of competent data, a minimum of a six year avaluation
period will be used; but the available data and reasonable
scientific judgement wlll dictate whether a longer period is
used. Where there are less than six years of competent
data, the period used will be dictated by the avallable data
and a determination, based on reasonable sclentific
Judgement, that the period is sufficiently reprasentative of
Long-term condltlons.

Low Floor Slab. The elevatlon of the lowest floor slab of a
regidential dwelling In the Immediate lake basin,

Low Guldance Level.

The expected Historic P80. Provided as an advisory
guideline for construction of water dependent structures,
Informatlon for lakeshore residents, and operatlon of water
management structuras.

A Guidance Level, formerly referred to as the Low
Management Lavel. Established for lakes with management
levels adopted prior to Implementation of the new lake
minimum flows and levels mathodologles.

Minimum Flows and Levels.

The elevatlon that the lake's water lovels are required to
equal or excead fifty percent of the time on a Long-term
basis.

Minimum Lake Levsl.

National Geodaetic Vertical Datum.

An slevatlon approximating the P10 elevation which is

determined based on hydrologlc Indlcators of sustalned
inundation.
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Not Structurally
Altarad

P10

P50

P30

Reofarence Lakes

RLWR50

ALWR5090

RLWRS90

SFWMD

SJRWMD

Refers to a lake whare the control point elevation equals or
exceeads the Normal Poal aelevatlon or the lake has no outlet.

The percentlle ranking representad by the elevatlon of the
water surface of a lake or wetland that is equaled or
axceeded ten parcent of the time as determined from a
Long-term stage fraquency analysis.

The percentlle ranking represanted by the elavation of the
water surface of a lake or wetland that Is equaled or
exceeded fifty percent of the time as determined from a
Long-term stage fraquency analysis.

The percentile ranking representad by the alavatlon of the
water surface of a lake or wetland that Is equalad or
excaeeded ninety percent of the time as determined from a
Long-term stage frequency analysis.

Lakes from a deflned area which are not measurably
Impacted by water withdrawals. Reference lakes may be
used to develop reference lake statistics, including the
RLWRSE0, RLWR90, and the RLWR5080.

Reference Lake Water Ragime 50. The medlan difference
between the P10 and P50 elevations for referance lakes

with historic data with gimilar hydrogeologlc conditions as the
lake of concern.

Heference Lake Water Regime 5090. The medlan
differance betwean the P50 and P90 elevations for
referance lakes with historic data with simllar hydrogeologlc
conditions as the lake of concem,

Referance Lake Watar Raglmae 90. The median differance
between the P10 and P20 lake stage elavations for
rafarence lakes with historic data with simllar hydrogeologlc
condltlons as the lake of concem.

South Florida Water Management District.

5t. Johns River Water Management District.
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Structurally Altered

Structural Alteration

SWFWMD

Ten-Year Flood
Guldance Laval

UsGS

A lake or wetland where the control point has been
physically altered by man such that water levels are
affected. Refars to a lake whare the control point elavation
Is below the Normal Pool elevation.

Man's physical alteration of the control point of a lake or
wotland that affocts water levals.

Southwest Florida Water Management District.

The lavel (elevation) of flooding expected on a frequency of
not less than the ten year recurring probabillity of occurrence
In any given year. Provided as an advisory guldeline for lake
shore development.

United States Geologlcal Survay



Sectlon 1

Introduction to the Establishment of Minimum Water Levels
for Lakes of the Southwest Florida Water Management
District

Lake Levela Program: 1970s-1996

The Southwest Florlda Water Management District (the District or SWFWMD) has a
long history of water resource protectlon through the establishment and Implementation
of lake management levels. WIth the adoption of lake levels for Lake Tarpon in 1872
and the development of the Lake Levels Program in the mid-1970s, the District began
an Initiative which by 1996, had resuited In the establishmant of management levels for
nearly four hundred lakes (Gant 1998). In the early years of this initiative, technigues
and methods were developed for astabllshing lake levals based on hydroiogic,
blologlcal, physical and cultural aspects of lake ecosystems. In 1978, four
management levels based on applicatlon of these methods were adopted by the District
Goveming Board Into Chapter 40D-8, Florida Administrative Code (hereafter F.A.C.).
These levels were operatlonally defined as follows:

Ten Year Flood Waming Leval - An advisory level which approximates the level of
flooding expected at a racurrence frequency of not more than once every ten yaars.

Minimum Flood Level - A seasonal high water lavel expected to be equaled or
exceeded approximately 5-10% of the time, and to which a surface water body may
rise without interferance, except as approved by the Governing Board.

Low Management Level - A seasonal low level expected to be equaled 80-90% of
the time, and a level below which further water withdrawals would be considered
significantly harmful to the water resources of the area. Also used as a gulde for
operation of lake control structures and water use permitting.

Extremme Low Management Levael - A drought year low level expected to be
aexceeadad 90-95% of the time. Used for operatlon of lake control structures and
water use permitting.

Implementation of the Lake Levels Program through the mid-1890s was viewed by the
District as an appropriate means to address the leglslative requirement (Section
373.042, Florida Statutes, hareafter F.S.) that minlmum levels were to be astablished
for protection of water resources (In this case, lakes) of the state.
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Lake Levele Program: 1966-1009

A Lagislative Mandate Leads to New Methods for Establishing Minimum Water
Lovels for Lakes with Fringing Cypress Wetlands

Identification of severe water resource problems In the Northern Tampa Bay area in the
mid-1990s (e.g., see SWFWMD 1996) precipitated renawed Interest by the Florida
Legislature concerning the establishment of minimum flows and levels (MFLs). In 1896,
the Laegislature directed the Department of Environmental Protection (FDEP) or the
governing boards of the state’s flve water managamant districts to develop minimum
flows and lavels for the freshwater resources of the state (Section 373.042, F.5., see
Appendix A). As currently defined by statute, the minimum level of an aquifer or
surface water body Is “the level of groundwater In the aquifer and the level of surface
water at which further withdrawals would be signlficantly harmful to the water resources
of the area”. Thus, the purpose for establishing minimum levels Is to ensure that water
bodles are not lowared by withdrawals below a leval which would cause signliflcant
harm. Mere adoption of a minimum water level, of course, does not protect a water
body from significant harm; however, protectlon, recovery or regulatory compliance can
ba gauged once a standard has been established.

According to state law, minimum flows and levels are to be establlshed based upon the
best avallable Informatlon (Section 373.042, F.5), and shall be developed with
consglderatlon of *...changes and structural alterations to watersheds, surface waters
and aqulfers and the effects such changes or alterations have had, and the constraints
such changes or alterations have placed, on the hydrology of the affected watershed,
surface water, or aquifer...”, with the caveat that these considerations shall not allow
significant harm caused by withdrawals (Section 373.0421, F.S., see Appendix A).
State law also acknowledges that certain water bodies no longer gerve thelr historical
hydrological functiong and that “recovery of these water bodles to historical hydrological
conditiong may not be economically or technically feasible, and that such recovery effort
could cause adverse environmental or hydrologlcal Impacts. Accordingly, the Florida
Department of Environmental Protection or the Water Management Districts “may
determine that setting a minimum flow or level tor such a water body based on Its
historical condition is not appropriate” (Section 373.0421, F.S.). Addltlonal excluslons
partaining to the establishment of minimum flows and levals Include some discretion
ragarding astablishment of minimum flows or levels for surface water bodles less than
twenty-flve acres in area and surface water bodies constructed prior to the requirement
for a permit, or pursuant to an exemption, a parmit or a reclamation plan which
requlatas the size, dapth, or functlon of the surface water body,

State Water Policy (Chapter 62-40.473, F.A.C., see Appendix B} provides additional
guidance for the establishment of minimum flows and levels, requiring that
“consideration shall be given 1o the protection of watar resources, natural seasonal
fluctuations in water flows or levels, and environmental values assoclated with coastal,
astuarine, aquatic and wetlands ecology, including:
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{a) Racreatlon In and on the water;

(b) Fish and wildllife habltats and the passage of fish,

(¢) Estuarine resources,

{d) Transfer of detrital materlal,

(e) Maintenance of freshwater storage and supply;

{f) Aesthetic and scenic attributes;

(g} Flitration and absorption of nutrlents and other pollutants;
{h) Sediment loads;

() Water quality; and

() Navlgatlon.”

As an Inltlal prlority In the 12968 minimum flows and levels leglslation, the District was
charged with establishing minimum flows and lavels for certain watar bodles (lakes,
wetlands and aqulfers) in Hillsborough, Pasco and Pinellas Counties by QOctober 1,
1987. In response to this mandate, a Technlcal Advisory Committee comprised of
District staff, representatives of local governments and Interested citizens was
convened to help develop minimum flows and levels methodologles. Separate
subcommittees were formed to develop spaclfic methodologies for aquifers, lakes, and
wetlands.

As a result of work performad by the Lake Level Subcommittee and modifled according
to Input from the public, the District Governing Board adopted a methodology for
establishing minimum lake levels, and minimum leveis for fiftean lakes (Chaptar 40D-8,
F.A.C.) based on the new methodology on Octobar 28, 1998. The adopted
methodology addresses the astabllshment of minimum levels tor a subset of lakes
within the District — those with fringing wetlands dominated by cypress (Taxodium spp.).
According to the new methadology (SWFWMD 1998a, Chapter 40D-8, F.A.C.), lakes
with fringing cypress wetlands where water levels currently rise to an elevation expected
to fully maintaln the Integrity of the wetlands are classified as Category 1 lakes, lakes
with fringing cypress wetlands that have been structurally altered such that lake water
levels do not rise to levels formerly attalned are classified as Category 2 Lakes, and
lakes without fringlng cypress wetland are classified as Category 3 Lakes. Minimum
levels are established based on these lake classifications; however, mathodologles
have not yet been adopted for Category 3 Lakes.

The recently adopted methodology for developing minimum levels for cypress-wetland
friinged lakes addresses the legislative requirement for preventing significant harm
associated with water withdrawals through the astablilshment of minimum levels and
also provides for the establlshment of Guldance Levels, which serve as guldelines for
other watar management actlvities. Currently, Chapter 40D-8 also provides for the
classification of formerly adopted management lavels as Guldance Levels, Minimum
Levels and Guidance Levels are oparationally defined as follows:

Minimum Levels - Tha Long-term level of a surface water, water table, or
potentlometric surface at which further withdrawals would be significantly harmful to
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the water resources of the area and which may provide for the protactlon of
nonconsumptive uses (a.g. , recreational, aesthetic, and navigation). Such level
shall be expressed asg an elevatlon, In feet relative to the National Geodetlc Vertical
Datum (1929) or In fest relatlve to the North American Vertical Datum (1988) and
includes Minimum Woetland Levels, High Minimum Lake Levels, Minimum Lake
Levels, and Salt Water Intruslon Minimum Aquifer Levels.

Guidance Levels - Lavels, determined by the Dlstrict using the best available
informatlon and expressed in feet relative to the Natlonal Geodetic Vertical Datum
{of 1928), or In feet relative to the North American Vertical Datum (of 1988), used as
advisory informatlon for the District, lake shore residents and local govemmants, or
to aid in the management or control of adjustable structures. Guldance Levels
Include the Ten Year Flood Guidance Level, the High Guldance Level, the Low
QGuldance Levsl, the High Level, the Low Level, and the Extreme Low Level

Speclfic Minlmum and Guidance levels Include the following:

High Minimum Lake Lavel - A Minimum Level, which corresponds to the elevation
that the lake water leval must equal or exceed ten percent of the time on a long-term
basis. For evaluation of hydrologic data for the purpose of establishing minimum
levels, “long-term” means a period that spans the range of hydrologic conditions
which can be expected to occur, based upon historical racords. Typlcally, a perlod
of slx or mora years |s considered sufficlent establishment of long-term condltlons;
howaver, shorter perlods may be conslderad to be representative of long-term
condltions, based on reasonable scientlfic judgement.

Minimum Lake Levsl - A Minimum Level, which corregponds to the elevation that the
lake watar level must aqual or exceed fifty percent of the time on a long-term basls.

High Quidance Level - A Guldance Level, provided as an advisory guldsline for the
constructlon of lake shore development, water depandent structures, and operatlon
of water management structures. Lake water lavels are expected to equal or
exceed this level ten percent of the time on a long-tarm basls.

Low Guidance Level - A Guidance Level provided as an advisory guldeline for water
dependent structures, as Informatlon for lake shore residents and for operation of
water management structures. Lake water levels are expected to equal or exceed
this level ninety percent of the time on a long-term basis.

Ton Year Flood Guldance Level - A Guidance Level, formerly referred to as the Ten
Year Flood Waming Level. An advisory level which approximates the level of
flooding expected at a recurrence frequancy of not more than once every ten years.

High Level - A Guldance Level, formerly referred to as the Minimum Flood Level.
Establighed for lakes with management levels adopted prior to Implementation of

1-4



the current lake minimum flows and levels methodologles.

Low Level - A Guidance Level, formerly referred to as the Low Management Level.
Established for lakes with management lavels adopted prior to implementation of
the current lake minimum flows and levels methodoiogles.

Extrome Low Lavel - A Guidance Level, formerly refarred to as the Extreme Low
Management Level. Established for lakes with management levels adopted prior to
Implementation of the current lake minimum flows and levels methodologles.

Significant Harm and Significant Change

Harm can be defined as “physlcal Injury or damage” and can be evaluated relatively
aaslly when applied to Individual plants or animals, but bacomes difflcult to define or
avaluate when applied to ecological assemblages or ecosystems. This became
apparent during development of minimum flows and levels methodologles In 1987 and
1998, whan sclentlsts from various subcommittees of the Technlcal Advisory
Commitiee fraquently noted that “harm” as applled to whole water bodles or systems,
Is not a scientific concept, but rather a value Judgement requiring a declslon based on
policy. For example, some commiitea members suggested that the replacemeant of lake
or wetland plant specles by Invading upland species during periods of extended low
water lavels simply reprasents succession, or the change In ecologlcal communlty type,
rather than harm, bacause the resulting plant assemblages provide abundant, albelt
different ecologlcal goods and services than those provided by the previously axisting
wetland assemblage (Knight and Bays 1897). Although this example seems somewhat
extreme, In that most persons would eguate the transformation of a wetland to upland
habitat as being harmful to the wetland, It lllustrates the ease with which one can
identify harm at the individual or species level (some individuals and wetland specles
would be displaced under the scenario descnbed), but the difficulty assoclated with
reaching sclentlflc consensus regarding the determination of harm at the ecosystem
level.

Although sclentists may disagree on what constltutes significant “harm” at the
ecosystem level, they can often agree on what quallfles as significant change. For
exampla, while It might be debataed how acceptable converslon of a wetland to an
upland, or an old growth forest to a plne plantation Is, most would agree that such
convarslons represent significant change. Sclentists can therefore be expected to help
detarming when significant change has occurred or may be expected to occur. They
may also acknowledge when they believe significant harm has occurred; however,
determinatlon of significant harm for District purposas ultimately relies on pollcy
datermined by the Governing Board.

Most Lake Level Subcommittee members agreed that a lake would be signlificantly

changed If the hydrologlc connectlon 1o lts fringing wetland was diminished or severed
or If the wetland itself was significantly changed. For example, It was noted that certaln
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organisms (s8.g., some flsh specles) make use of wetland habitat during certain stages
of thelr Ilfe cycle, that detrital material from wetland leaf fall Is Important to energy flow
through wetland-lake systems, and that tannic substances contributed from wetlands
affect watar color, clarlty and chemistry; all of which affact the blologlc assemblages
which populate a lake. Because these environmental values are among thosa
speclfically listed In State Water Policy for consideration when establishing minimum
flows and levels {Section 62-40.473, F.A.C.), and the District has Identlfled, as policy,
the need to strive for managemaent of water resources to achiave no net loss of
wetlands {(SWFWMD 2000), wetlands protection was (and Is) vilewed as a reasonable
approach for establishing minimum water levels for lakes.

The Lake Level Subcommittee therefore adopted a “wetlands protaction perspective”
for establlshing minimum levels for lakes with fringing cypress wetlands (SWFWMD
1999a). The method Is based on significant change standards for isolated cypress
wetlands that were astablished uging correlatlve analyses of wetland health ratings and
hydologic data (water level elevations). The standards were orlginally developed by the
Wetland Subcommittee to identlfy wetlands that have been “signlficantly altered” as a
result of reduced hydroperiods (SWFWMD 1888b). The Governing Board deemed the
subcommittes’s finding of “significantly altered” to be equivalent to “significantly
harmed”, and thus the standards and assoclated methods provide a means for
avaluating significant harm to lakes with fringing cypress wetlands. Use of these
standards for establishing minimum lake levels assures that lake-fringing cypress
weatlands will remain in place and continue to provide ecological goods and services
naceassary for maintaining lake ecosystem integrity.

Lake Lavele Program: 1999 to the present

Devaiopment of Methods for Establishing Minimum Levels for Lakes without
Fringing Cypress Wetlands

In the spring of 1999, District assembled a guidance committee to identify appropriate
methods for establishing minlmum levels for lakes without fringing cypress weatlands
{Category 3 Lakes). The commilttea, comprised of District staff and other eclentists with
extensive knowledge of Florida lake ecosystems reviewed literature and data pertaining
to potential environmental impacts associated with long-term lake stage reductions.

In fall and winter of 2000/2001, the District hosted several technical workshops on
potential approaches for astablishing minimum Isvels for lakes without fringing cypress
wetlands, Technical staff representing members of the Northern Tamp Bay Phase |
Local Technical Peaer Raview Group and various governmental and non-governmental
organizations from the Southermn Water Use Cautlon Area were afforded the opportunity
to provide Input on minimum levels establishment and methodologles.

This report provides an up-to-date summary of the status of minimum levels
development for District lakes. Current methodologies used for establishing minimum
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lavels for lakes with fringing cypress wetlands are described In detall, as are the basic
concapts supporting the development of a comprehansive, multiple-parameter
approach for astablishing minimum levels for lakes without fringing cypress watlands.
Implemeantatlon of the current and proposed approaches is lllustrated through the
development of provislonal minimum and guldance levels for several lakes In the
Northem Tampa Bay area. It is the author's hope that this report will lead the reader to
consider and develop additional approaches for protection of our valuable lakes through
the astablishment of minimum levals,
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Sectlon 2

Establishing Minimum Water Levels for Lakes: Basic
Considerations

introduction

Knowledge of the elevation to which water levels have historically risen within a lake
basin, and the potential impacts which may be expected with long-term lake stage
reductions are fundamental to the development of minimum levels. These toplcs are
briefly reviewed in thig section to provide a framewaork for understanding the basic
congidarations raquired for minlmum levels davelopment.

High-Water Levels

The Identiflcation of lake high-water levels Is of value for a wide variety of cultural and
regulatory endeavors. High-water elevatlons are used for delineatlon of soverelgn
water bodies from uplands, for determination of water neads for malntenance of natural
systems Integrity, and for the establishment of boundarles governing human use of
lakes and thelr surrounding uplands. An understanding of the approaches used to
identify high-water levels is fundamental to the development of minimum lake levels.

Delineation or demarcation of the boundary between sovereign navigable water bodles
and adjacent uplands has long bean an Integral part of the surveys of public lands of
the Unlted States. Water bodles dellneatad for this purpose are sald to be meandered.
Only a few, generally large lakes have bean meandered in Florida (Kenner 1961).
Guidslinas for “meandering” water bodies have been included in public land survey
program Instructions In thls country as far back as early nineteenth century (Cole 1897).
The most recent natlonal instructlons for the survey of public lands (Bureau of Land
Managemant 1873) provide for a process Intended to Identify the high-water mark, or
alternatively, the ordinary high water line produced on the land by the ad|acent water
body.

In Florida, the ordinary high water line is uged by the Diviglon of State Lands of the
Florida Dapariment of Environmental Protaction for resolutlon of disputes over state
ownership of sovereign submerged lands. The ordinary high water line has been
defined in state case law as “the line between a riparian owner and the
public...detarmined by examining the bed and banks, and ascertaining where the
presence and action of the water as so common and usual, and so long continued In all
ordinary years as to mark upon the soll of the bed a character distinct from that of the
banks, In respect to vegetation as well as respects the nature of the soil ltself. High-
water mark meang what the language Imports—a water mark." (Tliden v. Smith, Fla., 113
So. 708, 1927; as clted In Cole 1897). The ordlnary high water line Is similafdy deflned
for regulatory purposes in Florida as the “peoint on the slope or bank [of a water body]
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where the surface water from the water body ceases to exert a dominant Influence on
the character of the surrounding vegetation and solls” (Glibert ot a/. 1995). Quidslines
tor determination of the ordinary high water line are Included in Chapter 373, F.S. and
Chapter 62-340, F.A.C. The State has not, however, codified specific procedures for
this purpose.

Botanical, physical and cultural features or data are often used for the Identlflcation of
the ordinary high water line. Data on lake stage, erosional features of lake shores
(beach ridges and scarps), the presence of staln lines, soll characteristics, and the
zonation of terrestrial and aquatic or wetland vagetation have been acceptad by federal
and state courts Involved in ordinary high watar line determinatlon (Cole 1987). These
features algo factor Into recommended approaches for determining lake high-water
olevations for regulatory and other pumoses (Kenner 1961, Blshop 1967, Knochenmus
1967, Davis 1973, Dooris and Courser 1976, Patton 1980, Hull et a/. 1989, Wisconsin
Department of Natural Resources 1996, SWFWMD 1999a).

Since the Inception of the Lake Levels Program In the 19708, the evaluation of high-
watear indicators has bean an integral component of the District's adoptlon of lake
managemant levels., For example, in their raview of District maethods used for
astablishing regulatory lake levels, Dooris and Courser (1978) describe a water level,
currantly referred to as the High Lavel (a Guidance Lavel) in the Minimum Flows and
Levels Rule adopted In October 1998, as approximating an elevation “historically
aqualed or exceeded about 5-10% of the perlod of record as determined from a stage
duration curve™. Thay note that this regulatory level typlcally corresponds to an
alavation just below the fringe of wax myrtle (Myrica cerifera) and saw palmetto
(Serenoa repens) shrubs, and a point approximately two-thirds up the buttress of
mature cypress (Taxedium spp.) trees (Figure 2-1). They also note that cultural
features and impacts were often considered when establishing this “high-watar” lake
management leval.

More recently, the District has developed guidelines for establishing high-water levals
approximating the P10 elevatlon. In 1997, the Lake Levels subcommittee developed a
draft lake levels methodology manual (SWFWMD 1997) which includes detailed
Instructlons for the identlficatlon of the annual high water leval. The manual advocates
the use of blologlcal, physical and hydrologlcal Informatlon for establishing the
approximate P10 elevation representative of conditlons pre-dating anthropogenic
alteratlons to a lake's hydrologlc regime. Blologlcal Indicators useful for establishing
high-water slevations are Identlfied, Including the distribution of saw palmatto, cyprass,
longleat plne (Pinus palustris), live cak (Quercus virginiang) and cultivated crops
intolerant of inundation. Useful physical features or data, including the elevation of the
toe of the highest landward scarp (see Bishop1967, Knochenmus 1867), historic aerlal
photography, topographic maps and other documents are also listed. The recently
developed methods for establishing minimum levels for lakes with fringing cypress
wetlands also incorporate guidelines for identifying a regulatory high-watar elevation



Figure 2-1. Vegetation in lake basins may provide some indication of high lake
levels. Panel A shows the saw palmetto (Serenoa repens) line at Big Fish Lake in
Pasco County, Florida. Panel B shows buttressed trunks of cypress (Taxodium
sp.) trees at Worrell (Bass) Lake in Pasco County, Florida.




approximating the Historlc P10 elevation, based on analysis of stage data and
determination of the normal pool elevation {(see Section 3 for additional information on
the normal pool elevatlon).

Lake Water Level Fluctuation and the Effects of Prolonged Low Water Lavels

Water lavel fluctuatlon, whether natural or human-induced can have benaficlal effects
on lake ecosystems. Prolonged reduction In water level may, howaver, negatlvely
impact environmental and cultural values. Substantlal declines in water levals at
numerous District lakes in recent decades (Barcelo et al. 1890, SWFWMD 1996)
suggest that impacts assoclated with low water may be quite common in our area.

The potentlal for advarse anvironmental effects agsoclated with low water lavels
coupled with the diractlve that minimum flows and levels are to be establlshed to
prevent significant harm to the State’s water resources necessitates thorough
consideratlon of the expected effects of low water levels on Florida lakes. Documented
and potential ecological effects assoclated with low lake water levels are tharefore
briafly summarized in this sub-section. Effects of low watar levels on morphometric,
physical, chemical and biological aspects of lakes are consldered. Raesults from
research conducted on Florida lake or wetland systems are emphasized, as these data
provide the best Indicatlon of expacted effects of low water levels for lakes within the
District.

Effecte on Lake Morphomeiry

* Absoluie lake depth Is decreased, and In most casas, mean dapth Is
reduced.
Reductlons In lake water level will result In reduced water depths throughout the
basin. In all but the rare case where a laka contains one or more relatlvaly small
deep baslns surrounded by extenslve shallow shelves, and the water level drops
below the shallow shelves to a polnt whare only the deap basins are inundated,
water level reductions will also result In a decrease In the mean water depth.
Bacause most Florlda lakes are shallow {Kenner 1964, Schlffer 1998) and occur
in basins with relatively uniform and gradual slopes, water level fluctuatlons do
not typlcally result In major changes In the relative proportion of “deep” and
“shallow” reglone.

Watar depth Influences a wide range of physical, chemical, and biological
characteristics of lake systems. Among these characterlstics, the penetration of
light of sufficlent quantlty and quallty to support photosynthetic activity Is of
primary Importance to lake metabolism. Other important factors related to lake
depth Include the heat content of the water column and sediments, the
stratification or mixing of the water column, the extent of coverage of the lake
surface by aquatic macrophytes, and the production and transformatlion of
oxygen, nutrients, and other molecules of Importance for biological systems.
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Recreatlonal and aesthetic qualities of lake systems may also be compromised
by low water levels. Prolonged periods of low water may llmlt recreational
actlvities Including boating and water skiing, and may be consldered unnatural or
undesirable. Potential economic effects assoclatad with reduced lake lavels
Include losses to local and regional economlies based on loss of recreational
spending, and Impacts to valuation of real estate.

Lake surface area, volume of the underlying water column, and the area of
bottom subairates are reduced. _

The lake surface, underlying water column and bottom substrates provide habitat
for a diverse array of aquatlc and seml-aquatic spacies. Each of these reglons
also provide unique sites where chemical and blological transformations of
nutrents, organic matter and other materials can occur. Changes In the total
extent of any of these surfaces as a result of water level reductlons will reduce
total abundances of assoclated organlsms and reduce the magnltude of
chemical and blological processes associated with these areas. Impacts would
be expected to occur In both offshore (limnetic) and Inshore (littoral) regions.

Reductions In lake surface area may also diminish racreatlonal, aesthetlc and
economic values assoclated with lake systams.

Connaectivity with other surface water features (Iakes, streams, wetlands) /s
reduced.

l.ow water levels may limit the transport of organisms and materials among lake
systems or among sub-baging within individual lake basins. In addition,
movernent of recreational lake users may be hindered by low water lavels.

Effacts on Physical Characteristics and Chemical Constituents

Soliar radiation may penetrate through a greater proportion of the water
column.

Increase in the area where golar radlation panetratas through tha water column
to bottom substrates may influence the haat content of the lake system, and
increase photosynthetic activity, leading to problems with overabundant algae or
aguatic macrophytes.

Thea Iake thermal ragime may be altered.

Water temperature fluctuations In shallow lakes are typically greater and occur
more rapidly than In deep-water systems. Varlation in the thermal characterlstics
of a lake may directly affact chemical and blological processes in the water
column and the sediments by altering chemical reaction rates and Influencing the
behavior and growth rates of lake biota. Thermal varlatlon may Indlrectly alter
lake conditlons by Influencing water column stratificatlon and the chemical and
blological systems and processes associated with stratified (or non-stratified)
conditions.



Mixing of the water column may Increase.
Dacreased water depth may be associated with increased mixing of the water
column and rasuspension of lake sediments.

Studles conductad In Florida indicate that:

- Shallow Florlda lakes are highly susceptible to mixing of the water column by
wind. For example, wind speeds as low as 5-20 mlles per hour were
sutficlent to cause complete mixing of the water column at Lake Kissimmee
(Dye ot al. 1980).

— Shallow Florida lakes are susceptlble to Increased mixing and resuspension
of sediments by power boating activity, and this actlvity Is associated with
Increased water column turbldity and phosphorus concentrations (Yousef et
al. 1980).

Concentrations of nutriants and other chemical constituents In the water
column or sediments may change.

Change in water level is expected to affect lake water-column and sediment
chemistry, although the complexity of biclogical, chemical and physical
processes influencing chemical dynamics In lake systemns limlt the predictabllity
of expectad sffects.

Studles of the water and sediment chemistry of Florida lakes during periods of
low water have shown that:

— Durlng recent years, annual total phosphorus concentratlons in Lake
QOkeechobee ara signiflcantly correlated with water level (Canfield and Hoyer
1988) and monthly-average wind veloclty (Maceina and Soballe 1990). The
causative mechanlem(s) regponsible for these relationship remaln uncertaln
despite considerable investigation (reviewed by Havens 1997),

— Concentrations of total phosphorus, total nitfrogen and non-volatlle
suspended solids increased In Lake Okeechobee during an extended drought
when lake water level was decreased by more than three feet (Phlips et al.
1895a, b).

- Following an exparimental drawdown of Lake Cariton In the Oklawaha Chaln
of lakes, turbldity levels and concentrations of phosphorus and nltrogen
during the refill period exceeded pre- and post-drawdown levals (Johnson et
al. 1981).

— During a water level drawdown of Lake Griffln, nitrogen and phosphorus

concentratlons exceeded pre-drawdown lavels (Florida Game and
Frashwater Fish Commission 1986).
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During a water level drawdown of Lake Tohopekaliga, concentrations of most
chemilcal constituents in the water column Increased (reviewed by Holcomb et
al. 1975).

Physlcal or chemical changes occur in Florida lake sedimants exposed to alr
following water level reductlons. Changes Include consolidatlon of muck-type
sadiments and oxidatlon of organlc matter (McKinney and Coleman 1981,
Wegener and Williams 1974, Fox st al. 1977, Johnson et &l. 1981).

Effects on Bacteria, Algae, and Prolozoans

Abundances and composition of singla-celled Iake organisms may ba
altered.

Increases In the relatlve dapth of light penstration, changes In the tharmal regime
and altered nutrlent levels associated with reduced water levels would be
expected to Influence growth, abundance and composition of assemblages of
bacteria, algae and protozoans.

Faw studles have axaminad the effacts of low watar level on microblal
assemblages In Florida lakes, although it has bean shown that:

Concentrations of chlorophyll-a decreasad In Lake Okeaechobee during an
extended drought when lake water lsvel dropped by mora than three fest
(Phlips 19954, b).

No major changes in chlorophyll a could be associated with low water levals
during an extended water level drawdown of Lake Tohopekaliga (Wegener
and Holcomb 1872, as summarized by Holcomb et al. 1975). An Increase In
the divarsity of green and blue-green algae (cyanobacteria) was evident
during the refill pariod following the water level drawdown.

Effacis on Aquatic and Terrestrial Vagetation

Lakes typlcally exhlbit distinct zonatlon of plant assemblages based on wataer depth
(Wetzel 1983). The extent and composltlon of hydrophytes, i.e., plants that grow In
water or in substrates that are periodically anaerobic, due to the presence of water,
are commonly used Indicators for the delineation of wetlands (TIner 1991). Thus,
low water lavels In Florida lakes would be expected to be associated with changes In
aquatic and seml-aquatic vegetation.

Upland vegetation may Invade exposed former lake or wetland areas.

In the northem Tampa Bay reglon, upland vegetation has Invaded
hydrologicaily stressed isclated cypress wetlands where the water table has
declinad one or more feet (reviewed by Rochow 1998}, Simllar patterns of
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colonlzatlon would be expected to occur In other lake fringing wetlands as a
rasult of extended periods of hydrologlc I1solatlon.

— During an experimental water level drawdown of Lake Carlton In the

Oklawaha Chaln of lakes, many terrestrial specles germinated on exposed
sand and organic sediments (Johnson et a/. 1981),

Lake-fringing swamp forest vegelation may be damaged.

In isolated cypress wetlands of the northem Tampa Bay ragions, abnormally high
numbers of fallen trees have been observed at sltes wheare the water table has
daclined one or more feet (reviewed by Rochow 1988, SWFWMD 1989b).
Simllar effects may be avident in hydrologlcally stressed |lake-fringing wetlands.

The extent (coverage) of the littoral zone vegetation may Increase or
dacrease, and the composition of the assemblage may change.

Water lavel drawdown Is a commonly used technique for managlng aquatic
macrophyte populations In reservolrs and lakes where water lavels can be
manipulated (reviewed by Leslle 1988, Gresning and Doyon 1980, Cooke et 4.
1993). The effects of water level drawdown, and low lake water levels In
general, on littoral zone vegetatlon arse Influenced by several factors, including
basin morphometry and the magnitude, duration and seasonality of the water
level reduction.

Studles of changes in vegetation associated with the low water levels during
wataer level drawdown at Florida lakes have demonstrated that:

— The coverage of littoral zone vegetation expanded during an extended
reduction In water level in Lake Tohopakaliga (Holcomb and Wegener 1871).
Shifts In relative abundance and distributlon followlng the water laval
drawdown were In concordance with plant distribution and composlition data
collected at the lake in 1956, during a natural low-water period (Sincock and
Powsll 19567).

— Major changes in the compaosition of the agquatic vegetation occurred at
shallow sites in Lake Oklawaha (Rodman Reservolr) during a five-month
water level drawdown (Hestand and Carter 1974, 1875).

Effects on invertabrales

Invertebrate abundance, blomass, agsemblage composition or taxa
(species) richness may change.

Aquatic invertebrates are typlcally common and abundant members of laka
communities due to thelr relatlvely high rates of growth and reproduction (In
warm conditions) and because many species have highly developed colonization
traits (Pennak 19888). These tralts Impart great reslllence to invertebrate
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assemblages, but Impacts associated with water level varlatlon are evident in
some assemblages.

For example, invertabrates In re-flooded littoral areas of reservoirs following -
water level drawdowns may take months to recover to levels comparable to
those In continuously flooded areas (Kaster and Jacobi 1978}, Hale and Bayne
18980). Post-disturbance rates of racovery may, however, be more raplid In
Florida lakes {s.g., see Fuller and Cowell 1985), duae to the effact of warm water
on Invertebrate growth and reproduction.

Effects of low water level on aquatic Invertebrate agsemblages In Florida lakes
may Include changes in total numbers or blomass, changes In densitles per unit
area or volume, or changes in assemblage composltion and specles richnass,
These changes may occur as a result of reduction In habltat quantity or quality,
Including loss of, or shifts in the composition of littoral vegetation and food
rasources, or changes In sediment characteristics.

Studies of Florida lake invertebrate assemblagaes that provide information
relevant to the avaluation of the effects of low lake water lavels have
damonstrated that;

- Zooplankton abundance is invergely correlatad with lake stage at Lake
Okeechobee, based on data collected from 1988-1992, a perlod which
Included a drought that resultad in the lowering of water level by more than
three feet (Crisman et al. 1995, Beaver and Havens 1998). The relationship
between water level and abundance Is much stronger for rotifers than for
microcrustaceans. During the period of low water levels, zooplankton
dengltles were greatest at the open water/littoral transition zone.

— During a water level drawdown of Lake Tohopekallga, limnetic benthic
macroinvertebrate densities did not vary from pre-drawdown levals, although
littoral benthic and epiphytlc (plant-assoclated) macroinvertebrate
abundances were low, due to loss of vegetatlon In the littoral zone (Weganer
gtal 1974).

Effects on Figh

Fish abundance, blomass, assembiage composition or species richness
may change.

Low water levels in Florida lakes may be expected to Influence fish abundancs,
blomass or assemblage composition as a result of decreased total lake area,
change In littoral zone vegetatlon composltion of coverage, or reduced
connectivity with fringing forested wetiands.

Across a broad range of lake slzes, lake surface area is generally directly
proportional to total fish abundance and blomass. This relatlonship |s based on
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simple geometry; greater lake surface area means more potentlal fish habitat is
avallabla. Fish abundance or blomass per unit area is, however, often Invarsely
related to lake area because larger lakes tend to have a smaller proportion
shallow, vegetated areas, which are Important breeding, foraging or rafuge areas
for many fish specias.

Of relevance to an avaluation of low lake water lavels, studles of Florida fish
assemblages Indicate that:

Small forage flsh typically dominate marsh and swamp flsh assemblages In
South Florlda {Carlson and Duever 1978, and papers cited thareln).

Fish biomass in Florida lakes Ig typlcally greater In littoral versus limnetic
ragions (Williams et a/. 1985).

Specles richnass of fish assemblages is positively correlated with lake
surface area (Keller and Crisman 1990, Bachmann, ot al. 1996).

Limnetlc {offshore) flsh biomass remained stable during a reduction In watar
level lagting nearly slx months at Lake Tohopekaliga (Wegener and Wllllams
1874). Thlg was surprising, because limnetic fish biomass was expected to
increase as fish moved from dewaterad, Inshora littoral reglons during the
drawdown. Littoral fish biomass was not determined during spring 1971,
when water level was lowest, but wag comparable to pre-drawdown lavels by
fall of that year.

Effacts on Other Vertabrailes

Abundances, blomass or specles richness of other Inke-associated
vertebrates may decline as a result of low water lsvels.

Studies or reviews of lake-associated vertebrates in Florida that are relevant to
the Issue of low lake water levels Indicate that:

Bird abundance, blomass and spacies richness are correlated with lake
surface area (Hoyer and Canfleld 1980, 1994).

Lake-fringing cypress wetlands may provide refuge for amphibians and
raptiles (Wharton et al. 1976).



Sectlon 3

Establishing Minimum Water Levels for Lakes with Fringing
Cypress Wetlands

Introduction

The ploneering work of the District Lake Levels Program staff in the 1970s and 1880s
gulded the recent development of standards for establishing minimum levals for lakes
with fringing cypress wetlands (Category 1 and 2 Lakes). Simllarly, the ground-
breaking effort involving cypress wetland fringed lakes (SWFWMD 1899a) may guide
development of methods for establishing minimum levels for lakes that lack cypress-
dominated wetlands. Key factors and methods used to establish minimum levels for
lakas with fringing cypress wetlands are reviewed In this section to provide an
appraclation for how these concepts and techniques may be used to develop an
approach for establishing minimum levels for other lake types.

Applicabliity of the Mathod for Establishing Minlmum Lake Levels

The Inltla! determination of whather minlmum lavels can be astablished for a lake using
the recently developed methods for lakes with cypress fringing wetlands Involves
avaluation of the size of the cypress wetland assoclated with the lake. For application
of the methodology, a cypress-dominated wetland of at least one half acre In slze must
be contiguous with the lake. This wetland-size criterlon is rooted In current District
policy (SWFWMD 2000) and procedures (SWFMWD 2001a) regarding the parmitting of
constructlon and operation of surface water management systems. The Governing
Board has proclalmed that through Dlstrict permitting actlvities, a goal of no net loss of
wetlands and other surface water functlons Is to be achleved. Regulated activitles,
including the need for mitigation, are not, however, typlcally requlired for Impacts to
isolated wetlands of less than one half acre in size (SWFWMD 2001a). This procedural
permitting criterion was adopted for use In the establishmant of minimum lake levels as
a means to prevent lakes from belng classlfled as having fringlng cypress wetlands
when only a faw treesg, possibly remnants of former wetlands, remaln along the
lakeshora.

Lake Water Level Fluctuations and Hydrologlc Data

Lake water levels In Florida are dynamic (Hughes 1874). Water level fluctuations are
assoclated with changes In the ratlo of water input and output (/.6., the water budget).
Natural processes Influencing lake water budgets Include seasonal waather patterns,
long-tarm climatlc trends, and catastrophic events, such as sinkhole formatlon or
closure. Human actlvities Influencing lake water budgets include structural alteratlona
(a.g., Installation of road culvarts and dams, modificatlon of Inflow or outflow channels),

3-1



operations at Inflow or outflow points (8.g., pooling and release of water from a dam),
and consumptive uge of surface or ground water.

The detarmination of lake watar lavel fluctuations pre-dating anthropogenic
modifications or withdrawals is an important step in the establishment of minimum lake
levels. The Identlflcation of structural alterations that currently Influence lake water level
fluctuations Is also Important bacause legislation requiring establishment of minimum
flows and levels allows for Impacts resulting from existing structural alteratlons, but not
for those assoclated with water withdrawals.

Hydrologlc data on water level elavatlons are available for many Dlstrict lakes. These
data, referred to as stage data or lake-stage data, are useful for avaluating patterns In
water level fluctuations and establlshing minimum levels. The period of racord of stage
data varies considerably from lake to lake, however, and may Include periods when
water level slevation has been impacted by structural alteratlon or by water withdrawals.
District staff have developad methods for Identitylng Impacts to lake stage rasulting
from structural alteratlons or regional well fleld withdrawals based on review of lake
hydrographs and reports of drainage modIfications, fleld reconnalssance of lake
structures, and numerlcal simulation of the spatial extent of aquifer drawdown In areas
surrounding known withdrawal sltes. For the purpose of minimum levals determination,
lake-stage data are categorzed as "Historlc” for pericds when there were no
measurable impacts due to water withdrawals, and Impacts due to structural alteratlons
were similar to existing conditions. Lake stage data are categorized as “Current” for
pericds when there were measurable, stable impacts due to water withdrawals, and
Impacts due to structural alteratlons were stable. Classification of hydrologic data as
Historic or Current Is aiso typlcally pradicated on the data having been collected for a
peariod of at least slx years.

Historic lake data can be used to estimate the range of water leve! fluctuation llkely to
occur In a lake that is not influenced by water withdrawals, but which may be Influenced
by structural alteratlon. This range of fluctuation is statistically deflned by determining
the lake stage elovatlons that have baen exceeded ten, fifty and ninety percent of the
time during a spaclfied period of record. These statistics are determined using mean
monthly water levels and the slevations assoclated with these statistics are referred to
as the Historlc P10, Historlc P50 and Historic P90.

Current data can be used to estimate lake stage fluctuations for perlods when water
withdrawals have been measurable, and structural altarations may have been In place.
Current P10, Current P50 and Current P90 values are calculated In a manner similar to
that used for determining Historic lake stage fluctuation statlstics. The concepts of
Historic varsus Current hydrologic data, and exeedence parcentlles are lllustrated in
Figure 3-1.



Figure 3-1. Hydrograph of a hypothetical lake for periods pre-dating (Hlstoric)
and post-dating {Current) the onset of water withdrawals. Water level elevation,
In faet relative to the Natlonal Geodetic Vertical Datum (NQVD) Is Indicated by the
thin, solid, line. Inltlation of water withdrawails, which in thls example coincldes
with a reduction In water lavels, Is Indicated by the arrow along the x-axis. See
text for axplanation of the Historlc and Current percentile (P10, P50, PS0) statistic.
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The Refarence Lake Water Regime

The establlshment of minimum lake levels requires Information on the water level
fluctuation of a lake as Influenced by current structural alteration but in the absance of
groundwater withdrawals (.., Historlc data). Unfortunately such information is
genarally lacking for most lakes within the District, and must be Inferred on the basis of
best available information. In cases were adequate Historlc data do not exist for a lake,
a surrogate fluctuation range statistic Is developed using a group of typical lakes within
a spacified region that have experlenced little or no Impacts from water withdrawals.
Lakes used to develop this Infarentlal statlstic are referred to as reference lakes.

Using stage data from reference lakes, an estimate of the range of water level
fluctuation likely to occur In a particular reglon Is davelopad. This range of fluctuation is
statistically defined by two variables, the Reference Lake Water Regime 50 (HLWREO0)
and the Aeference Lake Water Regime 90 (RLWRS0). The RLWRS0 represents the
medlan dlffarance betwean the refarence lake P10 and P50 values, and the RLWRS0
represants the medlan dlfference betwaen the reference lake P10 and P20. Based on

3-3



analysis of twenty-two raferance lakes In the northern Tampa Bay area, It has baen
determined that appropriate RLWRS0 and RLWR90 values for this region are 1.0 and
2.1 feet, respectively (SWFWMD 1999a).

In the absence of Historic lake stage data, the RLWR50 and HLWR90 are usad to
astimate the Historlc P50 and P90 values. To accompllsh this, the Historic P10 must
he determined. Fortunately, in the absence of true Historic water level fluctuation data,
the Historlc P10 can often be establlshed with reasonable assurance using hydrologic
indicators of “normal pool.”

Normal Pool and Significant Change Standards

The “normal pool”, a concept adopted from the approach used for establishing isolated
cypress wetland minimum levels, essentially corresponds to the P10. Hydrologlc
Indicators of normal pool Include blologlcal and physical features that become
astablished as a result of recent or long-term water levels. Five Hydrologic Indicators of
normal pool elevation in isolated cypress-dominated wetlands have been Identified
(SWFWMD 1899b). Some indicators, such as the buttregs helght of large cypress
trees (sae Flgure 2-1 In the previous section of this report) can be used as Indlcators of
long-term normal pool, since they persist in place for an extended perlod of time, while
others (6.g., adventitlous rooting on St. John's Wort, Hypericum fasiculatum) tend to
track more recant water lavaels. |dentificatlon of the normal pool elevation may therefore
be used to detarmine the Histenc P10, or the P10 elavation pre-dating structural
modiflcation(s) that currently prevent watar from rising to former levels.

The significant change standards for establishing minimum levels for lakes with fringlng
cypross wetlands are based on variation in water level below the normal pool elevation.
Rasearch on isolated cypress wetlands indicates that these wetlands may be
slgnificantly harmed if the medlan (P50) water level elevation, which is often below the
soll surface, Is mora than 1.8 fest below nomal pool elevation (SWFWMD 1999b).
Significant harm may also be expacted to occur If the water level elevation exceeded
only ten percent of tha time, {.a., the P10 elevaticn, is more than 0.4 feet balow the
normal pool elevatlon.

Evaluating Structural Alteration of Lake Outlets

Whaen establishing minimum levels for lakes with fringing cypress wetlands, structural
alterations that affact the lake control point are also considered, A lake control polnt
alevation Is the elevatlon of the highest stable point along the outlet profile of a surface
water conveyance system (e.g., ditch, culvert, or pipe) that Is the princlpal control of
water lavel fluctuation in the lake. For lakes with fringing cypress wetlands, the control
point and normal pool elevations are compared to detarmine if the lake has been
structurally altered. If the control point elevation of the lake Is below the normal pool
alevation then the lake is judged to be structurally altered. If the control polnt elevation
is above the normal pool elevation or the lake has no outlet, then the laks Is not
considered to be structurally altered.
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Establishing Minimum and Guidance Levels for Category 1 and 2 Lakes

The astablishment of Minimum and Guidance Levels for cypress-watland fringed lakes
la preceded by the compllation of lake stage data, calculation of stage-duration
percentile statistics, characterzatlon of the data as Historic or Current, the
determination of normal pool and control point elevations, and the development of a
reglon-spaclfic reference lake water regime. Minimum levels, the High Guidance Level
and the Low Quldance Lavel are established based on a serles of dichotomous cholces
concerning the type of stage data available and the relative aelavations of the sulte of
descriptive stage-duration etatlstics (see Flgures 13-18 in SWFWMD 1898a). The Ten-
Year Flood Guidance Leval Is determlned using hydrologic data, and numerical or
simulation models (Chapter 40D-8, F.A.C).

The High Guldance Leval (HGL) is established as an advisory guldellne for local
governments and lakeshore residents to ald in the proper siting of lakeshore
development and water-related facllitles, Including docks and seawalls, The High
Guidance Level may also be used by the District for operation of water control
structures. The High Guidance Level corresponds to the expected Historic P10 and is
calculated using Historic data if avallable, or estimated using the Current P10, the
control point elevation and the normal pool elevation. If only Current data are available
and the lake is structurally altered, the High Guldance Level is established as the higher
of the control point elevation or the Current P10. If only Current data are avallable and
the lake Is not structurally altered, the High Guidance Level is established as the higher
of the normal pool elevation or the Current P10. If Historic or Current data are
unavailable, and the lake has been structurally altered, the High Guidance Lavel is
astablished at the control point elevation. If Historlc and Current data are unavailable
and the lake has not been structurally altered, the High Guidance Level Is astablished
at the normal pool elevation.

The Low Quidance Level (LGL) Is established as an advisory guidelline for local
governments and lakeshore resldents to ald In the proper siting of lakeshore facilities,
Including docks and seawalls and to inform lake users of expected low water lavels.
The Low Guidance Level may also be used by the District for opaeration of water control
structures. The Low Guidance Level corresponds to the expected Historic P90 and Is
calculated using Historlc data if available, or estimated using the Current P10 and P90,
the High Guldance Level, and the RLWR9Q for the region. If only Current data are
avallable, and the diffarence batwean the Current P10 and the Current P90 Is greater
than or equal to the RLRWS0, the Low Guidance Leval Is astablished at an elevation
corresponding to the High Quldance Level minus the RLWRS90. {f only Current data are
available, and the difference between the Current P10 and Current P90 is less than the
RLWR20, the Low Guidance Level is established at an elevatlon corresponding to the
High Guidance Lavel minus the difference between the Current P10 and Current P80,
If Historlc or Current data are unavallable, the Low Guldance Level s established at an
alavation corresponding to the High Guldance Level minus the RLWRS0.
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The Historic P50 is established using Historlc data, If avallable, or Current data, the
High Guidance Level and the RLWR50 for the area. If only Current data are available
and the difference between the Current P10 and Current P50 Is greater than or equal to
the RLWRS50, the Historic P50 Is astablished at an elevation corresponding to the High
Guidance Level minus tha RLWR50. If only Current data are available, and the
difference between the Current P10 and the Current P50 Is greater than or equal to the
RLWR50, the Historlc P50 Is established at an alevatlon corresponding to the High
Quldance Level minus the difference between the Current P10 and the Current P50. |f
Historlc or Current data are unavailable, the Historic P50 Is establlshed at an elevation
corresponding to the High Guidance Level minus the RLWRS0.

The High Minimum Lake Level (HMLL) and Minimum Lake Level (MLL) are established
usging the High Guidance Level, the Hlistorlc P50, the normal pool elevatlon, and
significant change standards developed for Isolated cypress wetlands (Figure 2-3).
These minimum levels represent elavations that lake water levels must equal or excead
ten and flfty percent of the tima on a long-term basls. To determine the minlmum
levals, the Historic P50 Is compared to the alevation of the significant change standard
elevation for lakes with fringing cypress wetlands (the normal pool slevation minus 1.8
feet). If the Historlc P50 Is higher than the significant change standard elevation, the
lake Is classlfled as a Category 1 Lake. The High Minimum Lake Level for Category 1
Lakes Is established at an elevatlon corrasponding to the nommal pool elevatlon minus
0.4 feet, and the Minimum Lake Level |s establlshed at an elevatlon corresponding to
the normal pool elevation minus 1.8 feet. If the Historlc P50 Is lower than the signiflcant
change standard elevatlon, the lake Is Classlifled as a Category 2 Lake. The High
Minimum Lake Level for Category 2 Lakes Is established at the High Guidance Level
and the Minimum Lake Level is astablished at the Historic P50.

Figure 3-2. Derivation of the High Minimum Lake Level (HMLL) and Minimum
Lake Leval (MLL) for lakes contiguous with cypress-dominated watiands of 0.5 or
more acres In glze.
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The Ten Year Flood Guidance Level |s established as an advisory guidsline for lake
shore development. The Ten Year Flood Guldance Lavel incorporates tha level of
flooding expected on a frequency of not less than the ten-year recurring interval, oron a
frequency of not greater than a ten percent probabllity of occurrence In any given year.
The Ten Year Flood Guldance Laval Is established using methods that correspond to
the hydrology and type of conveyance system of the lake being evaluated.

The Ten Year Flood Guldance Level for “open basin lakes”, which are lakes that have a
surface water conveyance system that by Itself, or in saries with other lakes, connects
to or is part of an ordered surface water conveyance system is established using
numerical single storm event modeis. Ralnfall depths are taken from Part D of the
District's Environmental Resource Parmitting Information Manual described and
Incorporated by reference In Rule 40D-4.081, F.A.C. Runoff volumes are computed
using conventional methods such as the National Resources Conservatlon Service
(NRCS) curve number method, or with standard Inflitration formulas (e.g., Horton's
Equatlon, Green-Ampt Equation). Runoff distributions are computed using
conventlonal methods Including the NHCS method or other unlt hydrograph methods, or
the kinematlc wave ovariand flow method. Modeling programs that account for tallwater
and compute backflow (dynamic models) are preferrad for the hydraullc routing.

The Ten Year Flood Guidance Level for “closed basin lakes”, which are lakes that do
not connect to, or are not part of an ordered surface water conveyance system is
derived using a frequency analysls of lake stage readings, or lake stages predicted by a
physically based numerlcal “continuous simulation model,” or an emplrical simulation
model derlved by regression methods. Reasonable scientific judgment Is used to
clagsify a lake as a closed basin lake where hydrology or hydraulic characteristics (a.g.,
Intermittent or periodic discharge) are agsoclated with a lake such that the lake does not
clearly meet the definition of a closed basin lake nor open basin lake. Selaection of the
method used to derive the Ten Year Flood Guldance Level for closed basin lakes is
based on reasonable scientific judgement. Simulation perlods for elther numerical or
emplrical models are based on thirty or more years of contiguous rainfall record. A
composlte of more than one rainfall station in the ragion in which the subject lake is
located Is acceptable. Callbratlon of the simulatlon modsl shall be based on as many of
the following indicators as possible: stage records and Hydrologic Indicators of water
levels. If stage records or Hydrologic Indicators do not exlst or the racord does not
contaln peak elavation readings, then eye-witness accounts of peak stages are
consldersd. Model simulations to determine the Ten Year Flood Guldance Level
exclude effects of watar withdrawals.
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Sectlon 4

Standards for a Multiple-Parameter Approach to Establishing
Minimum Levels for Category 3 Lakes

Current Approaches and Recommendationa For Establishing Minimum Lavels for
Florida Lakes

As outlined previously, numerous changes in lake structure and function may be
expected with long-term lake stage reductions. Thasse changes range from seasonal,
cyclic shitts In blologlcal communiltles and thelr associated functions, to potentlal
degradation of ecological and cultural values following long-term water level reduction.
Many, If not most of these changes occur in a continuous manner, /.e., small changes in
slavation are assoclated with small changes In the attributes or values, and few exhlblt
break-polnts or thresholds, which If crossed would result in the occurrence of marked or
notable differences. The continuum of changing lake attributes and values associated
with watar level change makes It difficult to Identify or develop science-basad signlficant
change standards for use in the establishmant of minimum water levels.

The approach used by the District to develop minimum levels for lakes with fringing
cypress wetlands serves as a good example of the development and use of significant
change standards based on the coupling of quantitative hydrologic data and qualltative
asgessments of wetland Integrity. This approach involves identification of elevations
assoclated with significant change standards which must be exceeded for speclifled
time intarvals to prevent significant harm to cypress-dominated wetlands contiguous
with lakes. An independent revlew of the methodology found the approach developed
by the District to be “scientifically reasonable and defensible” (Bedlent et al. 1999).
District staff anticlpate that the standards used for evaluating potential degradation of
lake fringing wetlands dominated by cypress trees wlll be complemented by review of
numerous other factors as a multiple-parameter approach 1s Implemented for
astablishing minimum levels for District lakes.

Qther water management districts of the State are currently developlng and
Implementing programs for establishing minimum laka levels. In all cases, minimum
levels are establlshed based on review of multiple lake characteristics or parameters.
For example, the South Florida Water Management District (SFWMD 2000) has
proposed minimum levels for Lake Okeschobae based on relationships between lake
water lavel and a variety of environmental and cultural factors, including water supply
needs for consumptive use, and maintanance of flow In downstream basins or canals
for prevantion of salt-water intrusion, navigation and recreatlonal needs, and changes in
Ittoral zone vegetation. The St. Johns River Water Manageament District has developed
minimum levels for approximately eighty lakes based princlpally on Inundatlon depth
requiremnents for wetland vegetation and hydrlc solls persistence, analyses of lake
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stage data, and hyrdologic modsling (.., Neubauer 1997, Hall and Borah1998).

The utllity and relatlve costs assoclated with detecting changes in lake characteristics
resulting from water level reduction were recently summarized by Biological Rasearch
Associates (1996, 1997, 1999). Revlew of saveral factors, Including: (1) reduction in
lake volume; (2) reduction in lake area; (3) reduction In substrate (habitat) availability, in
terms of raduction in sediment area and area avallable on submerged objacts, Including
plants; (4) alteration of connectlvity with other water bodies; (b) alteration of the
vagatation cover in the littoral zone; (8) alteration of plant specles composition in the
ittoral zone; and (7) changas In assoclated wetlands was indicated to be of relatively
high value for detecting and quantifylng ecologlcal Impacts resulting from water level
reductions.

The Independent panal charged with review of the minimum levels methods for cypress
wetland fringed lakes |dentlfled the need for davelopment of additional Indicators of lake
condltion for development of minlmum levels. For this purpose, they noted that “the
three most logical cholces that occurred to the Pansel and were reiterated by the recent
Blological Research Associates {1999) submission involve lake volume, lake area, and
littoral plant assemblages.” (Badient &t a/. 1999). The following text, excempted from the
Panal's report, summarizas thalr recommendations conceming the utility of these
factors for developing minimum levels.

Laks voluma and area will decline ma a function of decreasing dapth and the morphometry of the lake. Some
assumption of general lnke shaps {truncatad invartsd conas) would allow a caloulation of approximate lose of
volume or area with decreasing depth, but mare detalled morphomatrs Information would not ba diffioult to
oolleot for adopted lakes. The more difficult aspect of thie approach le declding at what laval of loat volums or
aran thars Is algnificant hammn to tha lake. Any detalled, quantitative eatimate will require further study, so the
Clntrct s not to ba faulted for falling to apply this approach on puraly sclantifio grounds.

Howavar, |t would reasonable to maka an Inltlal policy declelon wbout spproximete isvals of loas that would ba
tolarated untll a mora salentiflo study could ba completed. Losees such as 10 parcant of the volums or area for
up to 90 parcent of the tima would be consiatent with the RLWH approach. Setting a maxdimum losse for the
othar and of tha distribution s mors ditficult. Suraly the lakes cannct austaln a 80 parcent lose for up to 10
parcant of the time; valusas mora on the ordar of 75 parcent for up to 10 parosnt of the dme ssem mora
approprete. Howsver, this [ largely s pollcy daclsion based on raasonable salentiflo conetrainte, and should be
adjusted over time as Information becomen avallable through concarted studies or routine monttoring of adoptad
lakes.

The use of the litoral plant communilty I8 a poselble surrogate for fringing cypress wetlands, wa some farm of
littoral vagetation would ba sxpactad In almoat all lakes whether or not there are cypress trees pressnt. The
Impact of watar laval decline on litoral vagatation hae bean etudled extenslvely (Cocke st al., 1903), and
vagetation community analyals Is not an espealally ditfioult or expeneiva task. Aeral photographa or digltal
Image analysls technlques would be advantagaous In this regard, If the ecale s appropriate. Fleld
Invastigations could foous on tast plota that oould be monftorad on a standard time scale, much |lke water-level
gauges.

Eatting the lavael of acceptable impact will raquire a combination of local study and polloy declelon, but It seems
appropriate to suggest that &ny weter level decline that sllminatss aquatlc spacies from tha littoral community
would be unacceptable. Replacement of aquatic species with terrestral forms would be wu claar Indlcation of
unacceptable altaration of tha watar lavel ragimea. Leassar dagraes of loas oould be assessad on the basls of
araal covarage, community rehneas, or community divaraity. As many factors othar than water lavel atfact the
Iitorml zone plant asssmbings {(e.g., herhicide npplication, dizeass, hatilvary), tha ralabionahlp of watar lavet to
the aquatlc plant communliy e unllkaly to be ee rellable as for cypress troes, but this approach haa patential.
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Implamantatian of thla Improvemant could come In phases. Initlal adoptlon of target lake volume and area
values would require conslderabla discusalon but limitad flsld effort. Eetablishing quantitative relatlonships
betwean In-lake features and water leveis will bs a major and protracted effort, much like the developrmant of

watland health Indloatore.
Bedlent et af. (1999)

Legislative Quidance for a Multiple-Parameter Approach to Minimurn Levels
Establishment

Before considaring the rationale for developing new standards for a multiple-parameter
approach to the establishment of minimum levels for Category 3 Lakes, it may be useful
to review the guidance on this subject contained in State law and policy. Minimum
Levals, defined as the “level of surface water at which further withdrawals would be
significantly harmful to the water resources of the area”, are to be established using the
best available information (Section 373.042, F.S.). When appropriate, minimum levels
may be established to reflect seasonal variation, and to protect nonconsumptive uses.
Minimum levels are also to be established based on conslideration of “...changes and
structural alterations to watersheds, surface waters and aqulfers and the effects such
changes or alterations have had, and the constraints such changes or alterations have
placed, on the hydrology of the affected watershed, surface water, or aquifer...”
(Sectlon 373.0421, F.S.). Legislation gulding the establishment of minimum levels
acknowledges that certaln water bodles no longer serve their historical hydrologic
functions, and that establishment of a minimum lavels for these waterbodles based on
historical conditions ig not technlcally or economically feasible, In addition, the
astablishmant of minimum levels for water bodles less than twanty-five acras In slze
and for constructed water bodles (/.a., reservolrs) Is not required unless such areas
have significant value or are an essentlal element of the water resources of the area.

State Water Policy (Chapter 62-40.473, F.A.C.) provides additional guldelines for the
establishment of minimum levels pursuant to Section 373.042, F.S5., stating that
“consideration shall be given to the protectlon of water resources, natural seasonal
fluctuations in water flows or levels, and environmental values assoclated with coastal,
astuarine, aquatic and wetlands ecology, Including:

a) Recreation in and on the water;

b} Fish and wildlife habltats and the passage of fish;

¢) Estuarine resources;

d} Transfer of detrital matarial;

a) Malntenance of frashwater storage and supply;

f) Aasthetlc and scenlc attributes;

g) Flitratlon and absorption of nutrients and other pollutants,
h} Sediment loads;

l) Water quallty; and

(j) Navigatlon.”
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The District is committed to developing minimum lake levels which address the
concerns and guidance provided by State lawmakers. Recommendatlions regarding the
use or consideratlon of varlety factors for a multiple-parameter approach to the
astablishment of minimum lake levels for Category 3 Lakes are outllned In the following
sub-sections. Where appropriate, limitations regarding the scientific basis for the
proposed approaches ara identlfied. Acceptance of any of these recommendations will
require evaluation of the bast available data in terms of compllance with current District
policles and rules, and substantlal deliberation by the Governing Board conceming the
scope of changes that may be consldered to constitute significant harm to the water
resources of the area.

Evaluation of Changes In Lake Mixing and Susceptibliity to Sediment
Resuspenslon

Water depth and lake surface area are important detarminants of a lake's energy
budget. As light and wind-Induced turbulence penetrate the water column of a lake,
transfer of energy to the lake water may rasult In a process termed thermal
stratification. Thermal stratification essentlally Involves the partltioning of the water
column Into two distinct layers of water separated by a transltlon zone (Figure 4-1) This
process strongly Influences the dynamics and state of physical, chemical and blologlcal
processes occurring within lake basins.

Figurs 4-1. Water column profiles of temperature (Temp, open circles) and
dissolved oxygen concentration (DO, fillad aquares) for a stratifled lake. Thermal
gtratification results In the partitioning of the water column Inte two distinet
layers, separated by a transition zone. As shown here for diasolved oxygen
concentration, many chemlical and blologlcal parameters are affected by thermal
stratification.
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Based on typical lake basin morphology, very faw lakes In the District are expected to
devalop stable thermal stratification. For those that do, however, any decreasse In depth
sufficlent to disrupt the stratlflad state would be expected to cause major changes in
acosystem properties, including impacts to fish and wildiife habltat and water quallty.
The avaluation of potential changes in lake mixing pattarns may, therefore, be useful for
establishing minimum lake levels In accordance with the guidelines provided by State
Water Pollcy.

As lake depth decreases, the potential for wind action to mix the entire water column
and resuspend bottom sediments Increases. Resuspension of sediments may affect
water column transparency and productivity, leading to a multltude of ecological
changes. For example, a reduction In transparency reduces the depth to which light
penetrates the lake water column, which In turn may affect the composition and
abundance of submersed aquatic macrophytes likely to occur, thereby affecting the
abundance of organisms that utilize macrophyte habltat. Productlvity of aquatlc
organisms, including the phytoplankton, may be Increased as a result of resuspension
of nutrients sequestared in bottom sediments. Increased productivity may have posltive
effects, such as increases in fishing potential, but may also be assoclated with negative
consequances, including oxygen deficits and In extreme cases, fish kills.

Resuspenslon of bottom gsedlments occurs when wind-generated currents extend to the
lake bottom. A decrease In mean laka depth assoclated with decreased water levels Is
typically assoclated with an Increase in the extent of bottom substrates susceptible to
resuspension. Tha fatch, or distance over which the wind blows across a lake, Is also
important in this process; decreases in fetch (resulting from a decrease In surface area)
can, In part, counter the effects of decreasing mean depth.

Lakes with areas of depth sufficlent to be protected from wind-driven sediment
resuspension may be classified as “deep” lakes. Those which are of a depth such that
the entire basin is subjact to sediment resuspension may be classified as “shallow”
lakes. In a recent study of thirty-six Florida lakes, Bachmann at a/l. (2000) identified an
Index which could be used to segrogate lakes according to the extent of the basin
susceptlble to wind-driven sediment disturbance. This Index, the “dynamic ratlo”, is
simply the square root of the lake surface area In square kllometers dlvided by the
mean depth in meters (Hdkangon 1982). Among the lakes studled by Bachmann ot al.,
those with a dynamic ratlo of about 0.8 or greater ware found to be entirely subject (for
soma of the time) to wind-driven mixing of the water column and subsequent sediment
disturbance. Lakes with a dynamic ratlo of leas than 0.8 exhiblted a signiflcant, poslilve
relationship baetween the dynamic ratlo and the parcentage of lake basin subject to
disturbance for some of the time.

The transformation of a deep lake to a shallow lake, which could occur as a result of
reduced water levels, has been suggested to be of sufficlent acologlcal importance to
be useful as a signlficant change criterlon for minimum levels establishment. Although
the concept is valid, mixing in small, deep lakes {comparatively speaking), which are
common in most reglons of the District, are not substantially affected by changes In
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mean lake depth on the order of a few feet, Large, shallow lakes are more susceptible
to major shifts In the extent of lake bed where wind-induced sediment resuspenslon can
occur. Nonetheless, a significant change standard could be defined as the elevatlon
within a lake basin, at which lesser water levels would result In the transformation of a
deep lake to a shallow lake or a shallow lake to a deep lake.

Consideratlon of dynamic ratlo values for several lakes withln the Northern Tampa Bay
region sarves to lllustrate that the Index may not prove useful for the establishment of
minimum levels. Bathymetric data for 14 lake systems in the raglon were recently
collected and processed using a GPS/GIS and sonar-based system as described In
Laeper (2001). Dynamic ratlo values were estimated for various lake stages according
to the approach outlined in Bachmann, &t a/. (2000). Changes In lake stage through the
range bounded by Current P10 and P80 elevations were not agsociated with shifts In
index values of a magnlitude which would lead to reclassification of any of the lake
systems as a deep or shallow lake (Table 4-1). That Is, within the range of lake stages
from the P10 to the P90 elevatlon, none of the lakes exhiblted a shlift In lake-mixing
index across the 0.8 threshold.

An alternative use of the dynamic ratlo for minimum levals establishment would Involve
davelopment of a standard based on change In the percentage of lake basin subject to
wind-driven suspenslon for some of the time. For example, an acceptable percentage
of lake basin subject to disturbance could be established (e.g., 50%), and used as a
standard for evaluating potential change in the dynamic ratlo as a functlon of change In
water leval. Alternatively, a deflned change (e.g., 20%) in the extent of basin
suscaptible to wind-drlven disturbance, relatlve to an Identifled state value could be
congidered sufficlent to congtitute a significant change In basin characteristic, and
therefore be used to develop a significant change standard.

District staff recommend that possible shifts in pattarns of thermal stratification and the
extant of area susceptlble to sediment rasuspension be reviewed for development of
minlmum lake levels. Thesa factors are not, however, expected to becoma Important
conslderations for most lakes. In general, substantlal changes in lake mean depth
would be requlred bafore most District lakes would exhibit major change in the axtent of
lake bed affected by wind-Induced turbulence. Revlew of potential shifts in lake thermal
stratlflcatlon patterns and mixing could be Incorporated Into a multiple-parameter
approach to minimum levelg establishment through conslderation of changes of this
nature on a case-by-case basis.
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Table 4-1. Range of dynamic ratlo values (an Index of lake mixing; see text) for
lake stages between the Current P10 and Current P80 slevations for fourteen

Northern Tampa Bay lake systoms.

T2 f‘ﬁ?}éfwfwm’i"’fi

L e wm i dimies . e Sl
Blg Fish 76.9 -67.6 1.0 -256
Calm 49.2 - 451 0.2-0.3
Church/Echo 36.6 -30.8 0.2-0.3
Crenshaw 65.5 - 50.7 0.1-02
Cypress 48.7 - 44.3 0.1-01
Falry 33.42 -30.7 02-02
Halfmoon* 44,0 - 39.57" 0.1-01
Helen/Ellen/Barbara 53.4-498 0.1-0.1
Hobbs 60.38 - 65.61 0.2-0.2
Ralelgh 40.4 - 30.7 0.1-0.1
Rogers 37.9 -30.0 02-0.3
Round 541 -53.2 0.1-01
Saddleback 546 - 52.4 0.2-0.3
Starvatlon 52.0 -46.7 0.3-0.3

* Data are for lake stages approximating the P10-P20 Intarval pre-dating installation
of a water control structure at Halfmoon Lake In spring 1998.
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Evaluation of Changes in Water Depth Associated with Docks

Change in lake water levels may have important consequences for human safety,
navigation or recreational use of lakes, affecting activities such as the mooring and
launching of boats and other watercraft (Figure 4-2). In addition, boating activity in
water of insufficient depth may adversely affect lake water quality and impact benthic
and littoral flora and fauna. Review of potential effects associated with low water levels
and elevations associated with docks may therefore be considered consistent with
State Water Policy guidelines for minimum levels development.

Figure 4-2. Water level is too low for proper mooring of this boat at Halfmoon
Lake in Hillsborough County, Florida.

Regulations governing the installation of docks, piers, and other similar structures have
been developed at numerous jurisdictional levels (see reviews by Czerwinski and
McPherson 1995 and Yingling 1997). In Florida, compliance with FDEP rules may be
required if the proposed dock or pier is located within an Aquatic Preserve (FDEP 1999,
2000). Within the District, additional requirements specified in District Rules and county
ordinances or codes must also be met.

A minimum water depth requirement is typically included in regulations concerning dock
construction and installation. This requirement is usually intended to prevent
degradation of water quality or habitat destruction which may occur when watercraft
come into contact with or disturb lake sediments or benthic biota. For example, District
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Rules goveming Environmental Resource Permits (Chapter 40D-400 F.A.C.) requlre “a
minimum depth of two feet below the mean low water level In tidal waters or two feet
helow the mean annual low water leval In non-tldal waters” for installation, alteration or
maintenance of boat ramps and assoclated accessory docks”, and similarly require a
two-foot depth for all areas deslgned for boat mooring and navigatlonal access for
single-famlly plers (SWFWMD 2001b). For Class Il Waters, which are waters approved
for shellfish harvesting, permits for private, single-family boat docks may be issued if
(among other factors) the mooring area “Is located in water sufficlently deep to prevent
bottom scour by boat propallers” (SWFWMD 2001a).

Local codes and ordinances may also require specific water depths at dock areas
designed for boat mooring or loading. In Hlllsborough County, the Environmental
Protection Commisslon requires that a dock proposed for use with a boat “must be
located g0 that a minimum of two feet of depth exists under the slip area during
Ordinary Low or Mean Low Water condltlons. This condition is meant to minimize the
potential for any prop-dredging of the substrate during periods of lowared lake level”
(Hillsborough County EPC 2001). Similarly, in Pinellags County, docks In tldal and non-
tidal waters are required to have at least 18 inches of water depth at mean low tlde, or
as measured at the ordinary low water elevatlon, respectively, and shall have a
continuous channel with a minimum of 18 inches of water depth to allow access to open
water (Plnellas County Code 1996). At Lake Tarpon, the largast lake in Pinellas
County, the minimum depth requirement Is increased to 30 Inches at the docking slip.
In Hernando County, approval of dock Installation Is contingent upon assurance that “a
minimum of one (1) foot clearance is provided between the deepest draft of the vessel
and the bottom at mean low water” and that “a water depth of minus thrae feet (-3)
mean low water must be provlded for mooring a vessel at a dock” (Hermando County
2001). In Charlotte County “docking facllitles In natural surface waters shall ba
designed to prevant or minimize Impacts to grassbeds and othar blologlcally productive
bottorn habitats” and “dock length shall be sufficlent to provide for @ minimum water
depth of minus three {-3) feet (mean low watar) at all sllps and mooring sltes, unless It
Is demonstrated that a lesser depth will not rasult in impacts to sensitive bottom
communitles” (Chariotte County 2000).

It may be reasonable to develop a signlficant change standard for establishing

minimum levels for lakes where boats are utllized, based on a minimum water depth
requirement at the end of existing docks. An assumptlon of this approach would be that
the water depth requirement, which Is usually assoclated with the mean annual or
ordinary low water level In non-tidal systems, may ba assoclated with the Low Guidance
Level, an elavation lake water levels are expected to exceed approximately ninety
percent of the time. This approach would involve measurement of the elevation of
sediments at the end of exlsting docks, and use of reference lake water regime
statlstlcs and a two-foot depth requirement based on existing regulations govarning
dock construction.

Because not all docks on any glven lake wlll have bean constructed in accordance with
currant permitting requirements (/.e., In compllance with the typical two foot low-water
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depth requlrement), use of percentile statistics tor derlvation of an elevation
repreaentative of sediment elevations at the end of existing docks may be appropriate,
For example, use of the tenth-percentile sediment elevation value (.a., the elevation
exceedad by ten percent of the sediment elevations at the end of existing docks) could
be used to establish an elevation value for dock-end sediments which would be
representative of most of the existing docks, and eliminate the Influence of the few,
exceptlonally high elevation values for docks which may have been installed for
purposes other than boat ugage. Once the tenth-percentlle elevation of sediments at
the end of existing docks (the “Dock-End Sediment Elevation”) is determined, a
significant change standard for uge In establishing minimum levels for the lake could be
established at an elevation equal to the Dock-End Sediment Elevatlon plus 2 feet plus
the value of the Reference Lake Water Regime 5090 (RLWRS5090) for the ragion. Use
of a RLWRS080 statlstlc, which would reprasent the expected difference between the
P50 and the P90 elevatlons (see Sectlon 5), would be necessary and approptrlate for
davelopment of a significant change standard used to astablish the Minimum Lake
Level, a level expected to be exceeded flity percent of the time on a long-term basis.

It is recommended that for use In identlfylng potentlal minimum levels, a significant
change standard based on water depth requirements for dock use (l.e., a “Dock-Use
Standard”) should be compared to the Historic P60 elevation, because docks at some
lake systems may be bullt In areas whare standard requirements, including duration of
Inundatlon to speclfled depths would not be expected, based on existing structural
alterationg. For example, conslder a lake with a Historic P50 elevation which is lower
than the proposed Dock-Use Standard. At this lake, water depths at the end of docks
would be expectad to be leas than the standard elevation more than fifty percent of the
time. Use of the Dock-Use Standard for establlshment of the Minimum Laka Level,
which Is the approximate madian slevation for the lake system would not be
appropriate. Alternatlvely, for a lake where the Historic P50 elevation Is higher than the
proposed Dock-Use Standard, the elevation assoclated with the standard could be
considered along with other standards In a multiple-parameter approach to minlmum
levels development. If used for establishmant of minimum levels, the Dock-Use
Standard would be uged to identify the Minimum Lake Level. The High Minimum Lake
Level would be established using the Minimum Lake Level and Historlc data or the
RLWRS0 for the ragion.

District staff recommand the use of a significant change standard based on Inundation
of sediments at the end of docks, i.6., a Dock-Use Standard, for development of
minimum levels for lakes whare boats are utllized. Development of a Dock-Use
Standard, based on the tenth percentlle value of sediment elevations at the end of
exlsting docks Is recommended to ensure that the standard reflects a water depth at
most docks that is sufficient for moorning of boats most of the time. The Dock-Use
Standard could be reviewed along with other information regarding dock-use and
locatlon as part of a multiple-parameter approach to minimum levels developmaent.
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Evaluation of Changes in Basin Conngctlvity

In some lake basing, change In water level may Influence basin connactivity. As used
here, basin connectivity is defined as the exlstence, extent, or temporal occurrence of
continuous surface-water connections betwaen lake basins or among sub-basins within
lake basins. Reductions in basin connectivity may limit navigation of watercraft
throughout a lake system and theraby directly affect racreational and aesthetlc values.
Connectivity, or lack of connectlvity between basins may also affect movement of
aquatic blota, such as flsh, among laka ecosystem segmaents. Because reduced water
levels may significantly influence basin connectivity (e.g., see Flgure 4-3), review of
basin connectivity for davelopment of minimum lake levels |s consldered reasonable
and In accordance with State Water Policy.

A significant change standard for establishing minimum lake levels could be developed
basad on minimum water depth requirements for basin connectlvity. One approach
would be to base the standard on the elevatlon of aquatlc sediments at high-spots in
areas of connaction between lake basing or among sub-basins within Individual lake
basins. Such areas could be channels connacting basins, or ridges separating sub-
basins within the larger lake basin. For lakes with multiple areas of connectivity, a
critical high-spot elevation would be identified. The critical high-spot elevation could be
selected based on relatlve elavation, &.¢g., it could ba the highest of the high-spots, or It
could be selected based upon Its perceivad importance to the lake system.

For systems where motorized boating may be expected to occur, a significant change
standard could be developed based on the rationale advanced for minimum depth
requirements for boat mooring In association with docks and plers, as outlined In the
previous sub-section of this report. This “Basin Connectivity Standard” could be
astablished by adding two feet plus the RLWRE080 value to the critical high-spot
elavation. Use of thls standard would be Intended to prevent or minimize boat-related
damage to benthlc substrates and assoclated biota In areas of connectivity, while
providing for continued recreatlon and navigation within the basin, and for passage of
flsh and other willdlife.

For lakes whare power boating Is not an lasue, development of a Basin Connectivity
Standard could be basad on providing for passage on non-motorized watercraft, fish
and othar wildlife, Data available for development of such a standard are limlited.
Based on a direct-mail survey of several canoe/kayak liverles and outfitters In Florida,
Yingling (1997) reports that minimum depths of 1 to 1.5 feet are necessary to keep a
fully loaded boat afloat and avold boat drags and portagas. Anecdotal Informatlon,
Included In Mosley {(1882) Indicates that critical minimum depths of 0.6 to1.2 ft are
required for passage of canoes and |etskis over riffle areas In braided New Zealand
streams. Thompson (1872), as clted In Mosley (1882) reports minimum depth
requirements of 0.4, 0.6, and 0.8 ft for passage of three classes of salmonid fishes in
flowlng water systems. Basad on Thompson's raport, the SJAWMD currently uses a
minimum depth value of 0.5 ft when flsh passage Is Incorporated Into astablishment of
minimum flows (e.g., see Hupalo st al. 1994). For praventing damage to eelgrass and
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Figure 4-3. Differences in basin connectivity as a result of varying water level
within the Lake Starvation basin, Hillsborough County, Florida. Panel A is from a
composite photographic map of the region in 1938. Panel B is based on
composite digital orthopotographs produced in 1995, and shows the lake
separated into two distinct basins at a lower water level. Note that the scale

differs among the panels.
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other vegetation in flowing water systems, the SIRWMD uses a 1.7 ft water depth
requirament for establishment of minimum flows and levals (Hupalo et al. 1994).
Congldering the range of depth values from these varled sources, use of a 1 ft water
depth requiremaent for passage of non-motorlzed watarcraft, flsh and wlldlife may be
appropriate for development of a significant change standard for minimum levels
astablishment. The significant change standard could be established by adding one
foot plus the region-spaciflc RLWRB090 value to the critical high-spot elevation.

It is recommended that Basin Connectivity Standards be used In a relative manner.
That is, the standard slevations should be compared to the Historic P50 elevatlion,
since connectivity betwean some lakes or among sub-basins within some lakes may
naturaily be non-exlIstent more than half of the time. For example, conslder a lake with
a Historlc P50 elevation which Is lower than the proposed Basin Connectivity Standard.
Connectivity In thls system historlcally would be expected to be lacking more than fifty
percent of the time. Use of the connectivity standard for establishment of minimum
levels, Including the Minimum Lake Level, which Is the approximata medlan elevation
for the lake system would not be appropriate. For a lake where the Hlstorlc P50
elevation is highar than the proposed Bagin-Connectlvity Standard, the elevatlon
associated with the standard could be considered along with other standards In a
multiple parameter approach to minimum levels development. If used for development
of minimum levels, the Basin-Connectivity Standard would correspond to the Minimum
Lake Level. Tha High Minimum Level would be astablished using the Minimum Lake
Level and Historic data or the RLWREO value for the ragion.

District staff racommend the use of significant changa standards based on
malntenance of basin connectlvity for development of minimum levels for Category 3
Lakes. Basln Connectivity Standards could be reviewed along with other relavant
information as part of a multiple-parameter approach to minimum levels development.

It is expected that such standards would be useful for development of minimum levels
for relatively few District lakes, as conneactions between lake basins or sub-basins tend
to occur at relatively high or low elevations. For example, canals between numerous
District lakes have been dug to increase inter-basin connectivity. However, the
elevatlon of many of these canals Is such that a BasIin-Connectivity Standard based on
the selavation of high spots within the canals would typlcally exceed the Historlc P60
elevation. In additlon, standards based on natural high spots between sub-basins
within most lake basins are expected to occur at retatlvely low elevatlons, a factor which
would lead to the standarde being superceded by other, more conservative standards.



Evaluation of Changes In Specles Richness

Speacies richness, i.6., the number of species, of any glvan taxonomic group In any
raglon is Influenced by a wide range of factors, including geographic circumstances,
climate, productlvity, disturbance, and habitat complexity and availabillty.
Characterlzatlon of specles richness Is frequently used for evaluating the integrity of
blologlcal communities and thalr response to stress (Ricklefs and Schiuter 1893). In
lake ecosystemns, specias richness of such divergent groups as crustaceans, flsh, and
birds has been empirically assoclated or correlated with lake size (8.g., Fryer 1985,
Dodson 1992, Kaller and Conlon 1994, Allen of a/. 1999). Reduction In lake size, a
potentlal environmental stregs, may therefore ba expected to be assoclated with
reduced specles richness at lake ecosystams.

District staff contend that the l0ss of a spacles from a lake's blological community would
constitute a significant change to the lake ecosystem. Given the existence of
relationships between lake area and species richness, it may be reasonable to develop
slgnificant change standards based on limiting lake area reductions s0 as to pravent a
reductlon In specles rchness. SpecHically, significant change standards may be
devsloped based on available Informatlon for aquatic macrophyte, fish and bird
assemblages in Florida lakes.

The number of aquatic macrophyte specles occurring In a lake or wetland system may
be Influenced by changes In system slze, a diract effect of lowsred water levels. Based
on unpublished data from 215 Florida lakes, researchers at the Unliversity of Florida
have identified a weak, but statistically significant relationship between lake surface
area and the number of aquatic and semi-aquatic plant species (species richness)
occurring within the lakes (Figure 4-4). Data for this analysls Included Information on
plant assemblages collected as described In Canfleld and Hoyer (1992) and lake area
values obtalnad primarily from Shafer at al. {(1988).

Larger lakes tend to have more macrophyte spacles, while smaller lakes have fewer,
according to the linear relationship: N = 24.24 + 6.40 log A, whare N Is the axpscted
number of specles, and A Is the lake surface area, in squara kllometers (1* for the linear
equation = 0.29). Although this relationshlp technically describes dlfferences In
macrophyte specles richness among lakes of varying slze, the relationship can provide
some indication of the potential for change In plant specles dchness assoclated with
long-term change in lake area for individual lakes. On average, a 30% decrease In lake
slze Is predicted to be assoclated with the loss of an aquatic macrophyte species from
the lake assemblage.



Figure 4-4. Relatlonship between the number of macrophyte specles per lake and
the logarithm of lake surface area for 215 Florida lakes (unpublished data from
the Unlversity of Florida). Best-flt regression equation shown as a solld line.
Ninety-flve percent confildence (Cl} and prediction (Pl) Intervals shown as a dotted
and dash-dotted lines, respectively.
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Usling this relatlonship, a significant change standard for establishing minlmum levels
could be developed based on praventing a reduction in macrophyte specles richness.
Lake area at the Historic P50 could be identified and serve as a baseline condition for
identifying the number of macrophyte spacies expected 10 occur at the laka, The
elevation assoclated with a predicted decreass in macrophyte specias richness (/.e., a
30% decrease in lake surface area), relative to the baseline condition could serve as a
significant change standard for comparison with other standards in a multiple-
parameter approach to the establlshment of minimum levels.

Specles richness of flsh assemblages has also been shown to be posltively related to
lake area (e.g., Barbour and Brown 1874, Minng 1989, Allen &t a/. 1899). In Florlda,
lake surface area accounts for a substantial proportion of the varance In the fish
spacies richness among lakes (Keller and Crisman 1980, Bachmann ot a/. 1996).
Based on a survey of sixty-five Florida lakes, Bachmann st a/. (1996) found the number
of flsh specles (N} Is ralated to lake surface area (A) in square kllometers according to
the equatlon: N=19.5+ 7.02 log A, where log is the bage 10 logarithm. Assuming that
this equatlon, which accounted for 70% of the varlance In the flsh specles richnass
among the studled lakes (r*=0.70), can be transferrad to Individual lakes, It Is pradicted
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that fish speclas richness Is raducad by one spaclas each time lake area is decreased
28%.

This emplrically-derlved fish specles-area relatlonship could be used to develop a
slgnificant change standard for establishing minimum levels baged on prevanting a
decrease in fish spacies richness. The similarity between change in lake area and
change in fish and macrophyte specles richness suggests that a significant change
standard developed to prevent more than a thirty percent change In lake area would
likely be protective of the diversity of both these groups.

Much of the ploneering work on species-area relationships was based on the study of
bird assemblages (g.g., MacArthur and Wllson 1867; sea raview by Wians 1988).

Since publlcatlon of thls saminal work, numerous studles have Identlflad a significant
relatlonship between lake or wetland area and bird specles richness (Slllen and Solbeck
18977, Nllsson and Nlisson 1878, Brown and Dinsmore 1986, Elmberg et al. 1984, Suter
1984, Allen ot al. 1999, Paszkowski and Tonn, 2000a, 2000b, Fairbairm and Dinsmore
2001). In Florlda, lake surface area has been shown to account for much of the
varlation in the number of bird spacies encountered in field surveys (Hoyer and Cantfisld
1990, Cantleld and Hoyer 1992). In a racent study, Hoyer and Canfield (1994) found
that lake surface area was positively correlated (r=0.88) with the number of bird gpecies
found on or foraging from aquatic habitats at 48 Florida lakes (Figure 4-5). This
relationship may be more a function of the extent of shallow area available for wading
rather than actual lake size because most species encountered weare wading birds,
Even without Identification of prefarred bird habltat in terms of water depth, the number
of bird specles to be found at a Florlda lake Is likely to decrease with lake decreasing
surface area.

Assuming that Hoyer and Canfield's results are applicable to changes in area within an
Indlvidual lake, the number of blrd speclas (N) expected to occur at a lake may be
predicted according to the regression equation: N=22.0 + 13.6 log A, where A Is the
lake surface area In square kilometers, and log 18 the base ten logarithm (Bachmann
and Hoyer 1999). Based on thig relatlonship, the number of bird specles predicted to
occur at a lake may be expectad to dacrease by one as lake area is decreased by 15%.

Using this relationship, a significant change standard for establishing minimum levels
based on preventing a decrease In blrd specles richness could be developed. Lake
area at the Historlc P50 could be Identlfied and serve as a basallne condltion. The
elavatlon assoclated with a predicted decrease In blrd specles richness (/.g., a 15%
dacrease In lake surface araa), ralatlve to the basslina condltlon could serve as
signiflcant change standard for comparlson with other standards In a muitl-parametaer
approach to the establishment of minimum levels. If used for minimum leveis
development, the standard elevation would be used to establish the Minimum Lake
Level. The High Minimum Lake Level would be established using the standard
elevation and Historic data or the reglon-specific RLWREOQ statistic.

It should be noted that among the species-richness based standards discussed here,
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the standard associated with preventing a reductlon In bird specles richness Is the most
conservative. That Is, the standard would be expactad to occur at a relatlvely high
elavatlon as compared to the standards for malntaining macrophyte and fish specles
richnaess. This Is bacausa of the differences In lake area decreasas associated with
loss of species from the ragpective groups; a 15% decrease In lake area I8 assoclated
with a decrease In bird species richness, while an approximate 30% decrease In area Is
assoclated with a decrease in macrophyte and fish specles richness. It may therefore
be assumed that use of a relatively conservative standard based on malntalning bird
specles richness would be protective of macrophyte and flsh spaclea richness as well
as other groups for which emplrical relationshlps betwseen diversity and lake area have
not been astabllshed.

Filgure 4-5. Relationahlp betwesn the nurmber of bird specles per lake and the
logarithm of lake aurface area for 46 Florida lakes (adapted from Hoyer and
Canfleld 1884). Best-flt regresslon equation shown as a solld line. Ninety-five
percent confldence (Cl) and prediction (Pl) Intervals shown as a dotted and dash-
dotted lines, respactively.
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District staff recommend use of a significant change standard based on malntaining
specles richnass of lake communities as part of a multiple-parameter approach to
establishing minimum lavels for Category 3 Lakes. A quantitative “Species Richness
Standard”, baged on the ralationship between bird species richness and lake area for
Florida lakes, could be developed, and along with other relevant Information assoclated
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with blologlcal diversity, be reviewed for davelopment of minimum lake levels. This
approach Is wsll grounded In current ecological theory, and Is conslgtent with State
Water policy guidelines regarding the protection of fish and wildlife habltats.

Evaluation of Changes In the Coverage of Herbaceous Wetland Vegetatlon

Tha methodology developed for setting minimum levels for lakes with fringing cypress
wetlands Is predicated on the agsumption that these lakes are signiflcantly harmed If
their associatad wetlands are significantly harmed. Implicit in the acceptance and use
of this approach Is that in terms of water level reductions, the most sensitive or the first
slgniflcantly harmed component of these systems arae thelr assoclated wetlands.
Application of the recantly adopted minimum level methodology Is expactad to protect
fringing cypress wetlands associated with lake systems and theraby preserve many, If
not most, of the environmental values identifled in State Water Policy for consideration
when establishing minimum flows and levels.

Whether forested or herbaceous, wetlands develop at speciflc elevatlons within lake
basins in response to a pattern of inundation retferred to as a hydrologlc regime, or
hydroperiod. The hydrologic regime may be characterized In terms of Its frequency,
duration, maximum depth or elevation, and seasonality. Life higtory responses of tree
specles adapted to wetland hyrdologic regimes are sufficiently different from those of
most common herbaceous wetland plant species to permit an Important distinctlion;
forestad wetlands require signlflcantly greater periods of time for migration up or
downslope In response to alteration of the hydrologlc regime. While common wetland
tree spacles, such as cyprass (Taxodium spp.) or blackgum (Nyssa sylvatica) may
require years or decades for successful colonlzation of new favored-habitat created as
a result of water level change, herbaceous wetland plants such as cattall (Typha spp.)
and maidencane (Panicum hemltomum), with genaration times (the time-lapse between
succasgiva genarations) on the arder of months and the capacity for rapid vegetative
growth can rapidly colonize regions of the basin favorable to thelr growth.

The varying capacity of wetland plant species to respond to trends in lake water leveis
adds complexity to the use of wetlands protection as a means for establishing minimum
lake lavels. The relatively slow growth and long-term persistence of cypress trees
supponts their use as indicators of historic water lavels and also factors into approaches
for protection of cypress dominated wetlands through minimum levels establishment
(a.¢., the use of cypress growth from for the identification of normal pool). In contrast,
the abllity of herbacecus wetland vegetatlon to more rapldly colonize favorable habltat
In response to altered hydology lImlts the usefulness of this group for Indication of
historic watar levels, and hinders the developmant of signiflcant change standards
based on water lavel devlation from some norm. Howeaver, because covarage of non-
forested wetland vegetation can rapldly change In response to trends In water levels,
delineatlon of lake reglons which provide favorable habltat for herbaceous wetland
development and the evaluation of changes In this area as a function of watar level -
change could ald the development of minimum levels.
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To characterize the potentlal distributlon of wetland vegetation in lakes without finging
cypross wetlands, data on the meximum depth of occurrence of various emergent and
floating-leaved aquatlc macrophytes, collected through implementation of the Dlstrict's
Lake Levels Program durlng the past twenty-flve years was reviewed. Data from 2085
lakes ware compiled to astablish maximum and mean maximum depths of occurrence
for emergent and floating-leaved taxa observed In ten or more lakes. Mean-maximum
depth valuas were welghted according to the number of lakes where populations of the
plants ware encounterad, and averaged to establish the weaighted-mean maximum
watar dapth of occurrence for common emergent and floating aquatic macrophytes in
District lakes.

Most of the common emergent and floating-leaved aquatic macrophytes were observed
In water exceedIng six feet In depth, howaver the mean depth of occurrence in the lakes
surveyad was typlcally less than flve feet (Table 4-2). The weighted-mean maximum
depth for the sight common taxa was 3.9 feet. Interestingly, lake area of up to 4 faet in
depth has been identified as baing sultable for establlshing and maintaining desirable
aquatlc and wetland plants in Florida lakes (Butts et al. 1997). Reglona of District lakes
with water depths of up to approximately four feet may therefore ba characterized as
potential herbaceous wetland habitat.

Based on this relationship between harbaceous wetland vegetation (emergent and
floating-leaved macrophytes) and water depth, potential changes In the areal extent or
coverage of herbaceous wetland habltat under various water level scenarios may be
evaluated using bathymatrlc data or maps. For exampla, plots of potential herbaceous
wetland area versus lake stage could be used to [dentify basin elevations at which
water level changes would be associated with substantial change in wetland area. This
Informatlon could be used to identify potential problems associated with development of
minimum levels based on any of the signlficant change standards used in the multiple-
parametar approach to minimum levels astablishmant. Assuming that change in
potentlal wetland area can be consldered a surrogate for potentlal change in wetland
function, raview of this information would support development of minlmum levels which
would not be expected to adversely impact wetland functlons, such as provislon of
covar, forage and breading area for wetland-depandent wildlife, detrltus productlon, etc.

District staff recommend that potentlal changes In the coverage of herbaceous wetland
vegetation be reviewed for development of minimum lake levels for Category 3 Lakes.
Incomoration of potential shitts In herbaceous wetland coverage Into a multiple-
parametar approach to minimum levals astabllshmant could be consldered on a case-
by-case basls when astabllshing minimum laks levels.
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Table 4-2. Maximum, mean maximum and weighted-mean depth of occurrence
for submersed and floating-leaved aquatic macrophytes observed in ten or more
lakes in the District. Plant taxa are categorized by growth form (E = emergent, F =
floating-leaved). Weighted-mean depth was derived by weighting taxon-specific
mean maximum depth values according to the number of lakes where the taxa
occurred.

i
Panicum spp. Panic Grass E 246 7.9 4.0
Typha spp. Cattail E 202 8.0 4.4
Fontederia cordata Pickerelweed E 76 5.5 2.8
Scirpus spp. Bullrush E 67 7.3 3.3
Cladium sp. Sawgrass E 14 7.9 3.0
Nuphar luteum Spatterdock F 34 7.9 4.3
Nymphaea spp. Water Lilly F 13 6.0 4.0
Hydro Pennywort F 10 | 5.9 4.2

Evaluation of Changes in the Coverage of Aquatic Macrophytes

Excessive growth of aquatic macrophytes (macroscopic aguatic plants) can adversely
affect environmental, recreational and aesthetic characteristics of Florida lakes. Habitat
degradation and the hindering of navigation which is associated with excessive growth
of hydrilla (Hydrilla verticillata) and water hyacinth (Eichhornia crassipes) serve as all
too familiar examples of this problem within the District. Conversely, moderate aquatic
macrophyte coverage is considered a desirable management goal for maintaining
healthy lake fisheries, and water quality improvement (Canfield and Hoyer 1992).
Whether considered a nuisance or beneficial, aquatic macrophytes are important
components of lake ecosystems, and consideration of aquatic macrophyte coverage in
lake basins may be useful for establishing minimum levels.

In lakes from Florida and other parts of the world, the maximum depth of colonization

by submersed aquatic macrophytes is statistically related to water transparency
(Canfield et al. 1985). Based on data from 26 Florida lakes, the maximum depth of
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colonizatlon (MDC) In meters Is related to the Secchi disc depth (SD) In meters
according to the linear equatlon: log MDC = 0.422 log SD, where log equals the
logarithm of the variable to the base ten {Canfield et a/. 1985). This emplrically derived
relationship could be used to estimate the maximum depth of colonizatlon for lakes
where minimum levels are 1o be established. The colonization depth values could be
used to estimate areal coverage of aguatic macrophytes for various water level
elovations using avallable bathymatric data. Thus, the potentlal extent of aquatic
macrophyte beds, Including those dominated by nuisance specles may be evaluated for
minimum levals determinatlion.

Digtrict staff recommend that potential changes in the coverage of submarsed aquatlc
macrophytes be revliewed for development of minimum levels for Category 3 Lakes.
Incorporation of potentlal shifts In submersed aquatic macrophyte coverage Into a
multiple-parameter approach to minimum levels establishment could be achievad
through conslderatlon of changes of this nature on a case-by-case basls when
establishing minimum lake lavels.

Evaluation of Changes In Cultural (Aesthetic and Racreational) Values

State Water Policy requiras that conslderation be given to cultural values and activities,
including recreatlon, aesthetlc and scenlc attributas, when establishing minimum flows
and levels. These factors may prove difficult to Incorporate into significant change
standards for development of minimum levels, but may nonetheless, ba of great
concermn to those Interested In lake use and conservatlon (Figure 4-6).

Significant change standards relevant to aesthetic values and change In lake leval or
area could be developed for minimum level establishment. One approach would be to
acknowledge, a priori, that the Minimum Level should not be established at an slevation
below the Low Guidance Level. Thls significant change standard may be consldered
reasonable and conslstent with the typical lake user's paerspective and understanding of
lake hydrology In Florlda. Most lake users are to some degree famillar with natural
fluctuation in lake water lavels, and most would likely acknowledge that lake water level
and surface area less than that associated with a datum such as the Low Guldance
Level, may be expected to occur for relatively short perlods of time. Recall that the Low
Guidance Level (and the Low Level} are provided as advisory guldslines for lakeshore
residents and others to identify lake water levels which are expected to be exceeded
ninety percent of the time. Water levels less than the Low Guidance Leval may
therefore ba expacted for approximatsly ten percent of the tima. Establlshment of the
Minimum Lake Level, a level which may be expected to be excesded half the time, at
an elavation lower than the Low Guidance Laval would therefore llkely be unacceptable
to most lake users; most would not want to see their laka reduced for fifty percent of the
time to a state at which It currently exlsts at for less than ten parcent of the time. The
Low Guidance Level could serve as an aesthatics-based significant change standard
for establishment of minimum levels. If used for development of the Minlmum Lake
Level, this aesthetics standard and Historic data or the RLWRGE0 values for the ragion
could be used to develop the High Minlmum Lake Levael.
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Figure 4-6. Long-term variation in water level and lake surface area, such as
shown here at Hunters Lake in Hernando County, Florida may be associated with
change in aesthetic and recreational values. Photographs were made from
approximately the same vantage point in January 1987 (Panel A) and January

1994 (Panel B).

Hunters Lake - Hernando County
Jan. 1987

ando County.
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Dlstrict staff recommend use of an aasthetlcs-based significant change standard for
development of minimum levels for Category 3 Lakes. An Aesthetic Standard, as
described above, would Idantify the Low Guidance Level as the lower limit for
establlshment of the Minlmum Lake Leveal. This standard, along with other informatlon
related to aasthetics and scenic attributes could be reviewed as part of a multiple-
parameter approach to the developmeant of minimum levels.

Congideratlon of the extant of lake area suitable for certaln recreatlonal activitias,
including boating and swimming, may be a reasonable means to develop a recreation-
based significant change standard for daveloping minimurm levels. Yingling (1897)
summarized literature pertaining to recreational use of water resources and noted that a
minimum depth of three to four fest at the toe of boat launching ramps ls recommended
for boat launching (National Water Safety Congress 1988, Wilson 1996, Bowman 1997,
all as clted In Yingling 1897). In a raview of the effects of motorized boats on lake
ecosystams, Wagner (1891) noted that watercraft with outboard englnes are generally
operated in depths of three or more feet while those with Inboard englnes are typlcally
operated in depths of at laast flva feet. The United States Coast Quard Offlce of
Boating Safaty (2001) recommands a minimum depth of five to gix feet of water free of
obstacles for safe waterskling. Recommaeandatlons or standards for preferred or safe
swimming depths are not available for natural systems; however, Florida Health and
Rehabllitative Service Department rules require depths of three feet for the shallow end
and four feet for the deep end of swimming pools (Chapter 64E-9, F.A.C. FDOH 2001).
Based on these recommendations regarding safe-boating and swimming, lake areas
axcaeding three to six feet In depth may be considered sultable for most recreational
activities.

Certaln recroational activities such as water skling are dependent on open water, frae of
emargent, floating or near surface submerged vegetatlon. A decrease In the open
water area of a lake may therefore be viewed ag a decrease In recreation potential.
Tha United States Coast Guard Offlce of Boating Safety (2001) recommends that “ski
corridors” of at least 200 by 2,000 feet (-9 acres, assuming the corridors are
rectangular in shapse, or ~13 acres assuming the corrldors can be delineated by a
circular araa) should be maintained to reduce interferance with other sklers and reduce
the need for excessive mansuvaring. In Minnesota, boat denslity limits on metropolitan
lakes are advanced by requiring one car/traller parking space per 20 acres of lake
surface area (Minnesota DNR 2000). For lakes where skling and powar boating are
permittad, It has been suggested that 25 acres of water per boat Is considerad
deslirable and that no less that 10 acres Ig consldered necessary for safe skiing and
power boating (Wagner 1991). Collectively, this information suggests that
approximately 10-25 acres of open water is necessary for safe boating/askling on lakes.

The Unitad States Coast Guard recommendatlon concerning skl corrldor depth and slze
could ba used to develop a signlficant change standard based on potentlal loas of area
sultable for safe water skling. Bathymetric data sets and maps could be reviewad to
determine the critical minimum elevation at which the basin would contain a lake large
and deep enough to support an area for safe skiing. This area, or skl corrdor, could be
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defined as a circular area with a dlameter of 418 ft and a depth of at least five feet.
This area would contain a 2,000 ft ski’/boat path and a 100 ft buffer for the skl path, In
accordance with Coast Guard recommendations.

Development and use of a significant change standard based on malntaining a safe ski
corridor should be contingent upon the lake basin contalning a skl corridor for a
speclfled amount of time. For example, it may be reasonable to conslder use of a
skilng-based standard only for thosa lakes which contain areas suitable for skling most
of the time. Comparlson of the critlcal minimum elevation {as described in the
preceding paragraph) with the Low Guidance Level would provide some Indication of
the temporal avallablllty of skl corrldors at individual lakes. Use of a significant change
standard based on safe gkling would not be appropriate for lakes with a critical
minimum elevation that Is higher than the Low Guldance Level, as these lakes would
not ba consldered to hava historically supported skiing for ninety percant of the time.
Use of a significant change standard based on safa-skiing for lakes with a crtical
minimum elevatlon lower than the Low Guldance would be appropriate. The standard
would Identify the slevatlon at which the lake would no longer support safe skiing for
ninety parcent of the time. This “Recreation/Ski Standard™ could be developed using
the eritical minimum elevation and Historic data or the appropriate RLWR5080 statistic.
if used for developmaent of minimum levels, the standard would be used to Identlfy the
Minimum Lake Level. The High Minimum Lake Level would be established using the
standard and HIstoric data or the appropriate RLWREO0 statistic.

District staff recommend that a significant change standard, based on loss of the
avallabllity of a safe ski corridor be Incorporated into a multiple-parameter approach to
minimum levels astablishmeant for Category 3 Lakes. This Recreation/Skl Standard
would only be applicable for lakes where areas sultable for safe skiing would be
avallable for ninety or more percent of the time.
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Sectlon 5

Proposed Methods for Establishing Minimum Levels for
Category 3 Lakes

QOvaerview

The recently developed mathods for astablishing minimum lavels for lakes with fringing
cypross wetlands (SWFWMD 1999a) are recommanded, with some modlfication, for
astablishing minimum levels for Category 3 Lakes within the District. Proposed
changes Include:

(1)  development of region-specific Reference Lake Water Reglme 5090
(RLWR5090) statlstics;

(2)  acquisition of lake-basin bathymetric data, if possible;

(3)  establlshment of the Category 3 Lakes Normal Pool elevation;

(4)  use of a varlety of models and assumptlons for development of the Ten Year
Flood Guidance Level;

(5) development of a several significant change standards and additlonal
information for a multiple-parameter approach to minimum levels
establlshment for Category 3 lakes; and

(6) development of daclslon rules for Identlfylng the appropriate standard or
othar Informatlon for establishment of the Minimum Lake Level and tha High
Minimum Lake Level.

Since much of the proposed approach to minimum levels development is fundamentally
glmllar to that outlined for use on lakes with fringing cyprass wetlands, detalled
discussion of recommendad mathods in this section is generally restricted to those
aspects which were not described in the review of the cypress wetlands methodology
presantad In Section 3 of this manuscript. Some redundancy Is unavoldable, however,
to ensure a comprehansive prasentation of the proposed methods.

Hydrologlc Data Compllation and Clagsification

For the purpose of minimum levels determination for Category 3 Lakes, lake-gtage data
may be catagorized as "Historic” for periods when there ware no measurable impacts
due to water withdrawals, and impacts due to structural alterations were similar to
existing condltions. Lake stage data may be categorized as “Current” for pariods when
thare were measurable, stable Impacts due to water withdrawals, and Impacts due to
structural alterations have remalned stable. The avallabllity of at least six years of data
would typlcally be a prerequisite for classification of lake-stage data as Historic or
Current.



As outlined In Sectlon 3 of this report, statistics corresponding to water level elevations
equaled or exceeded ten, flfty and ninety percent of the time for a specitied perlod of
racord may be calculated for both Current and Historic lake stage data, These
statistics, based on monthly mean values, are referred to as the Current or Historic P10,
P50 and P90, raspectively.

Development of Reference Lake Water Reglme Statlatics

The development and use of reference lake water regime statlstics (RLWRGEO,
RLWRS80) described In Sectlon 3 are recommanded for establishment of minimum
levels for Category 3 lakes. The development and use of an addltlonal statlstic, the
Reference Lake Water Reglime 5090 (RLWR5090), Is also recommended. This statlstic
would be derived in a manner simllar to that used for development of the RLWRG0 and
RLWR90. The RLWRE0S0 statistic would represent the median differance between the
reference lake P50 and P390 values.

These siatlstlcs provide a means to establish water level elevations and fluctuation
ranges for lakes lacking hydrologic data, and those with hydrologic regimes Impacted by
water withdrawals. It Is antlclpated that referance lake water ragime statlstics wlill be
developed for several reglons within the District. The avallability of hydrologic data for
lakes in the ragion of interest from periods pre-dating Impacts from water withdrawals
(i.e., the availability of Historic data) Is required for developmeant of the reference lake
water ragime statlstlcs.

For the Northern Tampa Bay Region, data from 22 lakes met this criterion, and were
uead to develop reference Lake Water Ragime statlstics for the region (RLWREO = 1.0
ft, RLWR80 = 2.1 #t} (SWFWMD 1998a). These data are listed In Table 5-1 along with
the RLWRS5090 value (1.1 ft), based on the medlan difference between the P60 and
P90 statistics.

The development of reference lake water regime statistics for lakes located in the
Central Hermando County and Central Pasco County reglon, north of the Tampa Bay
raglon, is limited by the avallability of Historic hydrologic data. Of the lakes In this
region with available hydrologic data, only Crews Lake in Pasco County was found to
have data from a perlod pre-dating the influenca of large, regional well flelds.
Elevatlons corresponding to the tenth, fiftieth and ninetieth percentlle lake stages (P10,
P50, and P20) were calculated for Crows Lake using data collected from March 19684
through February 1980. This period pre-dates watar withdrawals from the Cross Bar
Ranch Waellfield, which began in 1980 (CC| Environmantal Servicaes, Inc. and Terra
Environmental Services, Inc. 1998).

Lake stage percentllas were used to establish RLWRAS50, RLWR90 and RLWRE&060
values for the Central Hernando County and Eastern Pasco County region, using the
approach daveloped for the Northern Tampa Bay reglon reference lake water regime
statlstics {see Section 3 of this report, and also SWFMWD 1899a). Percentlle values
along with lake stage data from the period of record used for calculation of the statlstics
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are shown in Figure 5-1. The RLWR50 (2.6 ft) was calculated as the difference
betwaen the P10 and P50 values for Crews Lake, the RLWRO0 (4.3 ft) was calculated
as the difference between tha P10 and P30 valuss, and the RLWR5090 (1.7 ft), was
calculated as the differance between the P50 and P80 values. The magnitude of the
referance lake water regime statigtice for the Central Hemando and North-Central
Pasco Countles region, relative to the Northern Tampa Bay reglon statlstics reflects the
greater range In water level fluctuation typlcally observed for lakes in this area.
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Table 5-1. Summary of hydrologic statistics for 22 reference lakes in the northern
Tampa Bay area. Period of record (POR) reflects periods when historic data were
available. Percentile values (P10, P50 and P90) are in units of feet, NGVD.

Bell 1977-97 716 |70.5 695 [1.1 2.1 1.0
Big Lake 1986-97 [ 68.8 | 67.6 | 66.7 | 1.2 2.1 0.9
Bird 1978-97 |66.8 | 654 [64.4 | 1.4 2.4 1.0
Cooper 1946-56 [ 61.6 |61.0 |60.2 | 0.6 1.4 0.8
Cow (East) 1976-97 | 78.0 | 776 |76.8 |04 1.2 0.8
Curve 1976-97 | 76.6 | 754 [74.0 |1.2 2.6 1.4
Ellen 1946-56 | 406 |39.9 389 |07 1.7 1.0
Geneva (Mud) | 1981-97 | 49.8 |49.2 | 48.2 | 0.6 1.6 1.0
Gooseneck 1978-97 | 728 |704 |68.4 |24 4.4 2.0
Hanna 1946-55 | 61.7 |61.2 [59.9 | 0.5 1.8 1.3
Hobbs 1947-62 | 67.0 | 659 [63.8 |1.1 3.2 2.1
King 1970-97 [726 |71.7 ({704 |09 2.2 1.3
Minniola 1981-97 | 49.8 |[49.3 |48.2 |05 1.6 1.1
Moon 1965-97 | 39.9 | 38.6 |36.6 |1.3 3.3 2.0
Padgett 1965-97 | 70.5 |69.6 |68.6 |0.9 1.9 1.0
Parker (Ann) | 1969-97 | 48.0 | 46.8 | 456 [1.2 2.4 1.2
Platt 1946-56 | 49.8 | 48.9 1478 | 0.9 2.0 1.1
Saxon 1983-97 | 70.5 | 69.6 |68.5 [0.9 2.0 1.1
Seminole 1969-97 | 48.2 |46.9 459 | 1.3 2.3 1.0
Stemper 1946-62 | 61.5 | 61.0 594 [0.5 2.1 1.6
Tampa 1978-97 | 64.3 | 62.8 |60.9 [1.5 1.9
Thomas 1968-97
T i
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Acquisition of Bathymetric Data

The development and proposed use of several significant change standards for
establishing minimum levels for Category 3 Lakes are based upon the ablilty to
accurately predict change In lake area as a functlon of change In water level. For this
purpose District staff recommend the use of existing maps or data, or the development
of these data uslng standard surveylng equipment and approaches (e.g., see Leeper
2001).

Determination of the Category 3 Lake Normal Pool Elevation

Identlflcation of an elevatlon approximating the lake stage which has historically been
aqualed or exceedad approximately ten percent of the time is an intagral component of
minimum levels establishment. As discussed praviously, numerous approaches and
sources of data may be usad to approximate this slevation for lakes, regardless of
whether the lakes have been Impacted by water withdrawals or structural alterations.
Based on approaches currently used by the District for Category 1 and 2 lakes, other
water management districts and state agencles, and the recommendations of the Lake
Levels Subcommlttee, it Is proposed that the elevation historically equaled or exceeded
ten percent of the time for Category 3 lakes may Include:

(1) the Nomal Pool elevatlon as defined In current Distrct rules (F.A.C., Chapter
40D-8), and approximated by: (a) the lower limit of epiphytic mosses and
liverworts Intolerant of sustalned Inundatlon; {b) the upper limit of the root crown
on fetterbush {Lyonia lucida) growing on tree tussocks; (c) the upper lImlt of
adventitious roots on St. John's Wort (Hypericum fasiculatum) and othar
spacies which exhiblt ths morphologic response to sustained inundation; and
(d) other Indicators which can ba demonstrated to represent a similar perlod of
sustalned Inundatlon.

(2) the elevation assoclated with the Inflectlon polnt on the buttress of cypress
trees (Taxodium spp.),

(3) the elevation of soll on the lakeward side of the rooted base of the lowest
axtant of lake-fringing saw palmetto (Saerenoa repsens) shrubs;

(4) the elevation of soll on the lakeward slde of the base of the lowest axtent of
lake-fringing, mature longleaf plne (Finus palustris) troas;

(5) the elevation of soll on the lakeward side of the base of the lowest extent of
lake fringing, mature live cak (Quercus virginiana) trees,

{8) the elavation of tha toe of the highest landward scam line (see Blshop 1967,
Knochenmus 1967);

(7) the elevation of stratlfled beach deposlits (see Bishop 1867, Knochenmus
1967};

(8) the elevation of s0il on the lakeward side of the base of cultivated groves or
stands of perennial woody species (8.g., cltrus or pine treeas) Intolerant of
inundation;

(9) analysls of historical asrlal photography, topographlc maps, survaey records, slte
plans or other information;
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(10) the elevatlon of hydologlc Indicators listed in numbers 1 through 8 above for
lakes which are connected via surface water canals or passages, and

(11) other indicatore which can be demonstrated to raprasent a similar period of
sustained inundation.

District staff recommend that for the purpose of astablishing minimum lake levels for
Category 3 lakes, the elevation derlved from Interpretation and analyses of data
described above be termed the “Category 3 Lake Normal Pool Elevation”.

Establishing Guldance Lavels and the Higtorlc P50

It Is proposed that the Ten Year Flood Guidance Lavel, High Quidance Level, Low
Guldance Level, and Historlc P50 for Category 3 Lakes should be established In a
manner simllar to that ueed for Category 1 and 2 Lakes. Establishment of these lavels
is contingent upon the compilation of lake stage data, classiflcatlon of iake stage data
as Historlc or Current, calculation of stage-duration percentlle statlstics, the
development of a reglon-speclfic referance lake water regime, the determination of the
Normal Pool or Category 3 Lake Normal Pool, and control point elevations, lake
classlflcation based on structural alteration and conveyance system configuration and
numerical and simulatlon modseling.

The Ten Year Flood Guidance Level is established as an advisory guideline for lake
shore development. The Ten Year Flood Guldance Level Incorporates the level of
flooding expected on a frequency of not less than the ten year recurring interval, or on a
frequency of not greater than a ten percent probabilllty of occurrence in any given year.
The Ten Year Flood Guldance Level is establlshed using methods that correspond to
the hydrology and type of convayance systam of the lake belng evaluated.

The Ten Year Flood Quidance Level for “open-basin lakes", which are lakes that have a
surface water convayance system that by Itself, or In serles with other lakes, connects
to or Is part of an ordered surface water conveyance system is derived through a
fraquancy analysls of lake stage readings (statistical method) or using numerlical single
storm event models.

If lake stage records of sufficlent quality and quantity are available, the Ten Year Flood
Guldance Level for open-basin lakes wlll be established using statistics derived from
fraquency analysls of the stage record (statlstical method). Annual peak stages will be
ranked and fit to a distribution or plotted to estimate the ten-year peak stage. As a
general rule, at least thirty years of hydrologic data from a perlod when structural
alteratlons have been stable are required for establishment of the Ten Year Flood
Guldance Levsl using the statlstical method.

Storm event modsling of open-basin lakes will ba utilizad when sufficient stage data for
use of the statlstical method are not avallable.. Ralnfall depths are taken from sources
such as the National Weather Service Technlical Paper 49, and Part D of the District's

Environmental Resource Permitting Infermation Manual described and Incomorated by
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refarence In Rule 40D-4.091, F.A.C. Runoff volumes are computed using conventlonal
mathods such as the Natural Resources Consarvation Service (NRCS) curve number
method, or with standard Inflitration formulas (e.g., Horton's Equation, Green-Ampt
Equation). Runoff distributions are computed using conventlonal methods including the
NRCS method or other unit hydrograph metheds, or the kinematic wave overland flow
method. Modeling programs that account for tallwater and compute backflow (dynamic
models) are preferred for the hydraulic routing.

The Ten Year Flood Guidance Level for “closed-basin lakes", which are lakes that do
not connect to, or are not part of an orderad surface watar conveyance system ls
derlved through a frequancy analysls of lake stage readings (statlstical method), or
simulated lake stages predicted by a numerical simulation model (continuous simulation
modeling), or an emplrical simulation modse! derived by regression methods (empilrical
modeling). Reasonable sclentiflc jJudgment is used to classify a lake as a closed-basin
lake where hydrology or hydraullc characterlstics (6.g., intermittent or perodic
discharge) are associated with a lake such that the lake does not clearly meet the
definition of a closed basin lake nor open basin lake. Selectlon of the method used to
derive the Ten Year Flood Guidance Level for closed-basin lakes Is based on
reasonable scientific judgement.

If lake stage records of sufficlant quallty and quantlty are available, the Ten Year Flood
Guidance Level for closed-basin lakes will be established using statlstics derlved from
frequency analysis of the stage record (statistical method). Annual peak stages wlll be
ranked and flit to a distribution or plotted to estimate the ten-year peak stage. As a
general rule, at ieast thirty years of hydrologic data from a perlod when structural
alteratlons have been stable are required for establishment of the Ten Year Flood
Guidance Level using the statistical method.

Numerical or emplrical modseling of closed-basin lakes will be utilized when sufficlent
stage data tor uge of the statistical method Is not avallable. Simulatlon periods for
either numaerical or empirical models wlll be based on thirty or more years of continuous
rainfall record. A composite of more than one ralnfall statlon In the reglon In which the
subject lake Is located Is acceptable. Calibration of the simulation model shall be based
on as many of the following Indicators as possible; stage records and Hydrologic
Indicators of water levels. If stage records or Hydrologic Indicators do not exlst or the
record doas not contain peak elavation readings, then eya-witness accounts of peak
stages may be consldered. Model simulations to determine the Ten Year Flood
Guidance Leval will exclude effects of watar withdrawals.

The High Guldance Level (HGL) Is established as an advisory guideline for local
govermnmaents and lakeshore rasidents to aid in the proper siting of lakeshore
development and water-related facilities, Including docks and seawalls. The High
Guldance Lavel may also be used by the District for operation of water control
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structures.

The High Guldance Level corresponds to the expected Historlc P10 elevatlon and is
calculated for Category 3 Lakes using Historlc data If avallable, or estimated using the
Currant P10 elevation, the control polnt elevation and tha Category 3 Lake Normal Pool
slevation (Figure 5-2). If only Current data are available and the lake has baan
structurally altered, the High Guidance Level Is establishad as the higher or the Current
P10 or the control point elevation. Structurally Altered lakes are those where structural
alteratlon has resulted In a lake control point which is lower than the Category 3 Lake
Nommal Pool elevatlon. If Current data are unavallable, and the lake has not bean
structurally altered, the High Guldance Level Is established as the higher of Current P10
or the Category 3 Lake Normal Pool elevation. Lakes classlfied as Not Structurally
Altarad are those without outlets, or those where structural alteratlon has not resulted In
a control polnt elevation lower than the Category 3 Lake Nommal Pool elevatlon. If
Historlc or Currant data are not avallable, the High Guidance Level Is astablishad at the
control point elevatlon for Structurally Altered lakes and the Category 3 Lake Normal
Pool elevation for lakes which are Not Structurally Altered.

The Low Quldance Level (LGL) Is astabllshed as an advisory guidsline for local
governments and lakaeshore regldents to ald In the proper slting of lakashore facilities,
including docks and seawalls and to inform lake users of expected low water levels.
The Low Guidance Level may also be used by the District for operation of water control
structuras.

The Low Guldance Level corrasponds to the expeacted Historic P80 and Is calculated
using Historlc data If avallable, or astimated using the Current P10 and P80, the High
QGuldance Level, and the RLWRBS0 for the region (Figure 5-3). If only Current data are
avallable, and the difference between the Current P10 and the Current P90 Is less than
the RLRWS0, the Low Guldance Level is established at an elevation corregsponding to
the High Quidance Level minus the difference betwean the Current P10 and the
Current P90. If only Current data are avallable, and the difference between the Current
P10 and Current P90 is greater than or aqual to the RLWR90, the Low Guldance Levsl
is established at an elevation corresponding to the High Quidance Level minus the
RLWRSO0. If Historic or Current data are unavailable, the Low Guldance Level Is
astablished at an elevation corresponding to the High Guldance Level minus the
RLWRSA0.

The Historic P60 elevation is established using historic data (Historlc P50), if avallable
or current data (Current P50}, the High Guidance Level and the RLWRS0 for the region
(Figure 5-4). If only Current data are available and the difference between the Current
P10 and Currant P50 Is leas than the RLWRS0, the Historic P50 is astablished at an
alevation corresponding to the High Guldance Level minus the difference between the
Current P10 and the Current P50. If only Gurrent data are avallable, and the difference
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between the Currant P10 and the Current P50 is greater than or equal to the RLWR50,
the Historlc P50 Is established at an elevatlon corrasponding to the High Guldance
Level minus the RLWRSO0. If Historlc or Current data are unavailable, the Historic P50
Is established at an elevation corresponding to the High Guidance Level minus the
RLWRSO0.

Developing Significant Change Standards and Information for Constderation for
Category 3 Lakes

Distrlct Staff agree that the best approach for developing minimum levels for Catagory 3
Lakes is one that involves review of multiple lake characteristics or parameters. The
derlvation and potential use of several significant change standards for this purpose are
described In detall in Sections 3 and 4 of this report. In thlg sub-sectlon, step-by-step
Instructlona are provided for developing standards and reviewlng other Information
which may be relevant to minimum levels establishment for Category 3 lakes. Each
stop In the recommended approach involves the collection and evaluation of lake-
speclfic data, or selection of appropriate descriptions of lake characteristics. The
instructions are desligned for review of Information In elght categories, and for some
categories, the davelopmant and evaluation of significant change standards.
Collectively, these instructions provide the framework for a multiple-parameter
approach for establlshing minimum lake levels for Category 3 Lakes,

Lake Mixing and Stratification Information for Conslideration

Step1  Using bathymetric data/maps, establish dynamic ratio values for varlous
lake stages.

If, over the range In elevation from the High Guldance Leval to the Low
Guidance Lavel, the dynamic ratio shifts from a value «0.8 to a value >0.8
or from a value >0.8 to a value <0.8, conslideration of change in water
level and change In sediment dlsturbance pattern may be warranted
........................................... Proceed to Step 2

If, ovar tha range In elevatlon from the High Guidance Level to the Low
Quidance Lavel, the dynamic ratlo doas not shift from a value <0810 a
valua >0.8B or from a value »0.8 to a value <0.8, considaration of change
In water level and change In sediment disturbance pattern may not ba
warrantad ., ... .. e Proceed to Step 2

Step2 Develop depth profiles of water column temperature, dissolved oxygen,
aic. during summer months.

If stable patterns of thermal siratification are evident, consideration of
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Step 3

potentlal changes In water column mixing associated with water level
change |s warranted
........................................... Proceed to Step 2

If stable patterns of thaermal stratification are not evident, consideration of
potential changes In water column mixing associated with water level
change ls notwarranted ............ ... ........ Procesd to Step 3

Ravlew all relevant Informatlon pertaining to water column mixing and
stratiflcation for development of minimum lavels.

Pock-Use Standard and Information for Consideration

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Conduct a slte visit to determine whether boats or othar watercraft are
used on the lakse.

If boats or other watercraft ara used on the lake, development of a Dock-
Use Standard Is appropriate . ................... Proceed to Step 2

If boats or othar watercraft are not used on the lake, development of a
Dock-Use Standard Is not appropriate .. ... ........ Proceed to Step 6

Determina the alavation of sediments at the end of all exlsting
dOckS . . . Proceed to Step 3

Establish the Dock-End Sediment alavation at the elevation axceedad

by ten percent of the sediment elevation values for existing docks

e e e e e e e Proceed to Step 4

Derlve the Dock-Use Standard by adding 2 feet and the appropriate

raglon-speclfic ALWRS5080 value (In feet) to the Dock-End Sediment

elevatlon ... ... ... .. e Proceed to step 5.

Compare the Dock-Uge Standard to the Historlc P50 elevation.

if the Dock-Use Standard is less than the Historic P50 elevation, use of

the standard may be appropriate for minimum levels development
........................................... Proceed to Stap 6

If the Dock-Use Standard Is greatar than the Historlc P50 elevatlon, use of
the standard is not appropriate ............. ... ... Proceed to Stap 6

Revlew all ralavant Informatlon pertalning to dock use and elevations
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(Including the Dock-Use Standard, if appropriate) for development of
minimum levels.

Basin Connectivity Standard and Information for Conslideration

Step 1

Step 2

Step 3

Step 4

Step 5

Conduct a site visit and review relevant Informatlon (e.g., bathymetric
date) to determine whather basin morphology is such that hydrologlc
connactlons exist betwesn the lake and other lakes or whether the basin
may separate Into sub-basing at some relatlvely low water level.

If hydrologic connections between lake basins or among sub-basins within
the lake basin may be expected at some water levels, development of
a Basin Connectlvity Standard may be appropriate ... Procead to Step 2

It hydrologic connections between lake basins or among sub-basins within
the lake basin are not expected at most water levels, development of
a Basin Connectivity Standard is not appropriate . ... . Proceed to Step 8

Determine high-spot elevatlons for areas of connectlvity between lake
basins or betwean sub-basins within a lake basin. Identlfy the highest
elevatlon {or other appropriate high-spot elevatlon) as the critical high-spot
elevation.

........................................... Proceed to Step 3

Conduct a site visit to determine whether power boats are used on the
lake.

Power boats are used onthelake . ............... Proceed to Step 4
Power boats are not usedonthelake . ............. Proceed to Step 6
Derive a Basin Connectlvity Standard for use on a lake where power
boats are usad by adding 2 feet and the appropriate ragion-specific
RLWR5S080 value (In faet) to the critical high spot slevation
........................................... Proceed to Step &
Compara tha Basin Connectlvity Standard to the Historic P50.
If the Basin Connactivity Standard Is less than the Historic P50, use of the
standard for minlmum levels development may be appropriate

........................................... Procaed to step 8

If the Basin Connectlvity Standard Is greater than the Historlc P50, use of
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Step 6

Step 7

Step 8

this standard isnot appropriate . . ................. Proceed to step 6

Derive a Basin Connectivity Standard for lakes where power boats are not
used by adding 1 foot and the appropriate reglon-speclfic RLWR5080
value (in feet) to the critical high gpot elevatlon . ... .. Proceed to step 7

Compars tha Basin Connectivity Standard to the Historc P50.

If the BasIn Connectivity Standard Is less than the Historic P50, use of the
standard for Minimum Levels development may be appropriate.
........................................... Proceed to step 8

If the BaslIn Connactlvity Standard Is graater than the Historic PE0, use of
the standard for Minimum Levels davelopmant s not appropriate.
........................................... Proceed to step 8

Revlew relevant Information pertaining to Inter- and Intra-basin hydrologic
connectlonsg (Including the Basin Connectivity Standard, If appropriate) for
developmant of minimum levels.

Species Richness Standard and information for Conalderation

Step 1

Step 2

Step 3

Using bathymetric data, establigh the total lake surface area assoclated
with the Historic P50 elevation ................... Proceed to Step 2

Establlsh the Spacles Richness Standard at an slevation corresponding to
a 15% dacrease In the total lake area as measured from the Historic P50
elevalion ... .. Procead to Step 3

Review all relevant informatlon partalning to blologlcal diversity within the
lake basin {including the Speacies Richness Standard) for development of
minimum levels,

Harbaceous Watland Information for Congldaeration

Step 1

Step 2

Establish the potentlal herbaceous wetland area (/.., lake area with a
water depth less than or equal to 4 fest) associated with the Historic
PBOelevation ... ... .. i i Proceed to step 2

Plot potential herbaceous wetland area (absolute In acres, or relative to
the area at the Historic P60 elevation) versus lake stage to identify
possible changes In lake stage assoclated with substantial changes in
potentlal wetland area. |dentlfy basin slevations where change In lake
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Step 3

stage would resuit in substantial change in potential wetland area.
Conslder retationshlp between thase slevatlons, the Historic P50
elevation and the use of significant change standards for minimum

levels development . ........ .. ... . ... ... Proceed to Step 3

Review all relavant Informatlon pertaining to harbaceous wetlands in the
lake basin (a.g., elevation of connections betwesn the lake basln and
contlguous watland areas) for development of minimum levels.

Submeraed Aquatlic Macrophyte information for Consideration

Step 1

Step 2

Step 3

Step 4

Step &

Establlsh the maximum depth of colonization by submersed aquatic

macropytas using a representatlve, lake-specific Secchi Disk depth

value and the empirical relatlonship reported In Canfleld at al. {1985}
........................................... Proceed to step 2.

Using bathymetric data, sstimate the lake area suitable for colonization by
submersed aquatic macrophytes for various lake stages by calculating the
stage-specific lake areas of depth equal to or greater than the maximum

depth of colonlzation. .......... ... ... .. ... ... Proceed to step 3

Datermine the change in area which could be colonized by submersed
aquatlc macrophytes (relative to the Historlc P50 elevatlon) for the various
significant change standards (Cypress Watland Standard, Dock-Use
Standard, efc.). Consider substantial changes suggestive of potantlal
problems with use of the respective standards for minimum levels
development. Evaluate use of standards accordingly . Proceed to step 4

Plot area which may be colonized by submersed aquatic macrophytes
(absolute In acres, or relatlve to area at Historic P50 elevation) versus
lake stage to Identify changes In Iake stage that may be assoclated with
substantlal changes In potentlal colonized area. Identlfy basin elevations
whare change in lake stage would rasult in substantial change in area
potentially colonized by plants. Consider the relationship betwean these
elevations, the Historic P60 elevation, and the use of significant change
standards for minimum levels development ......... Proceed to Step &

Review all relevant information pertaining to agquatic macrophyte coverage

in the lake basin (s.g., coverage which may hinder navigation) for
development of minimum levels.
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Aessthetics Standard and information for Consideration

Step 1

Step 2

Establish the Aesthetlcs Standard at the Low Guldance [evel
........................................... Proceed to Step 2

Review all relevant Information partalning to aesthetics within the laka
basin (including the Aesthetics Standard) for development of minimum
levels,

Recreation/Ski Standard and information for Conslideration

Step 1

Step 2

Step 3

Step 4

Step 5

Using bathymetric data, determine whether the lake basin can contain a
skl corridor delineated as a circular area with a radlus of 418 feet.

If the basln can contaln such an area, davelopment of a Recreation/Sk
Standard may be approprlate . ................... Proceed to Step 2

If the basin cannot contaln such an area, development of a Recreatlon/Ski
Standard Is notappropriate .............. .. .. ... Proceed to Step 6

Idantlfy the crtlcal minlimum elevation at which the lake basin could

contaln a ski corridor by adding flve feet to the elevation at which the

basin could contaln a clrcular skl corridor with a radlus of 418 feet
.......................................... Proceed to Step 3.

Compare the critical minimum elevation to the Low Quidance Lavel.

I the critical minlmum elevation is greater than the Low Quidance Level,
development of a Recreation/Ski Standard is appropriate
............................ veiiievaniae.. . Proceed to Step 4

If the ¢ritical minimum elavatlon Is less than the Low Guldance Level,
development of a Recreatlon/Skl Standard Is not appropriate
........................................... Proceed to Step 5

Establish the Recreation/Ski Standard at an elevation corresponding to
the critical minimum elevation plus the appropriate RLWRS5080 value
........................................... Proceed to Step 5

Revlew all relevant informatlon pertaining to skiing and other recraational

activitles within the lake basin (Including the Recreation/Skl Standard) for
development of minimum levels.
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Establlshing Minimum Levels for Category 3 Lakes Using a Multiple-Parameter
Approach

Following development of lake-speclfic significant change standards and compllation of
other relevant information, minimum levels for Category 3 lakes may be establlshed.
District staff recommend that the Minimum Lake Level be established at the elevation
corresponding to the most conservative, l.a., the highest, significant change standard,
with consideration given to other relevant Informatlon. Information considered relevant
to this process could include the Low Floor Slab elevation, substantlat changes In the
coverage of herbaceous wetland vagetation or submersad aquatic macrophytes, or
frequent submergence of dock platforms.

Once the Minimum Lake Level is identifiad, the High Minimum Lake Lavel may be
established, using the region-specific raferance lake water regime statlstlcs, or Historlc
hydrologic data. If Historic data are avallable, the High Minimum Lake Level may be
established at the elevation corresponding to the Minimum Lake Level plus the
difference between the Historic P10 and the Historlc P50. If Historic data are not
avallable, the High Minimum Lake Level may ba estabilshed at the elevation
corrasponding to the Minimum Lake Level plus the region-speclfic RLWRS0 value.
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Section 6

Implementation of Proposed and Exlsting Methods for
Establishing Minimum Levels for Sixteen Lakes In Northwest
Hillsborough County, Florida and One Lake In Central Pasco
County, Florida

Introduction

Proposed minimum and guldance levels for sixteen lakes In northwest Hillsborough
County (Figure 6-1), and one lake in north-central Pasco County (Figure 6-2) ware
developed using the methods outlined in this report. Fourteen of the lakes are
clagslfied as Category 3 lakes. Levels for these lakes were developed using the
multiple-parameter approach outlined In Sectlon 5. Threae of the lakes are contiguous
with fringlng cypress wetlands. Levels for these lakes were developed using methods
contalned in current Dlistrict rules and outlined In Sectlon 3. Recommendead lavels for
all seventeen lakes are presented In this sectlon along with Informatlon used for levels
devalopment.
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Big Fish Lake
General Lake Description

Blg Flsh Lake Is located In the Coastal Rivers Basin in Pasco County, Florida (Sectlons
21, 22, 27, 28 and 32 Townshlp 245, Range 19E). The area surrounding the lake Is
categorized as the Land-O-Lakes subdivision of the Tampa Plain In the Ocala Uplift
Physlographlc District; a reglon of many lakes on a moderataly thick plain of slity sand
overlylng Tampa Limestone (Brooks 1981). As part of the Florida Department of
Environmental Protection’s Lake Bloagsessment/Reglonallzation Inltiative, the area has
been identifiad as the Tampa Plaln Lake Region; an area of slightly acidic, darkwater,
mesotrophic lakes (Griffith ef al. 1997).

Surface elevation of the land surrcunding Blg Fish Lake ranges from approximately 65
to 100 ft, NGVD. A sandy ridge nunning north to south through the lake's watershed to
a berm located along the southern boundary of Sactions 27 and 28 divides the
watarshed Into eastern and westemn sub-basins. Land surface elevations are lowest In
the western sub-basin. An east-west orlented ridge In the eastern sub-basin further
divides the sub-basin into numarous smaller basging. Surface water poolad In the
various sub-basins results in the development of a complex system of Interconnected
and Isolated open water and wetland habitats, which collactivaly comprise Big Flsh
Lake. Since summer 2000, the lake has been intermittently augmented with ground
water from the Florldan aquifer. The lake has a dralnage area of 2.41 square miles and
discharges to the west when water level exceeds 76.05 ft, NGVD (Figure 6-3).

The United States Geological Survey 1954 1:24,000 Masaryktown, Fla. and Ehren, Fla.
(photorevised In 1988) quadrangle maps Indicate a water level alevation of 76 ft,
NGVD, a level corresponding to an area of 711 acres (based on a detalled topographic
map developed by SWFWMD staff; see discussion below). The Florida Lake Gazetteer
(Shafar ot al. 1986) lists the lake area at 270 acres at this elevation. This discrepancy
in reported area values for Big Fish Lake, may, in part, be explained by differences In
criteria used to establish lake area. A study conducted by the Natural Resources
Conservatlon Service In the mid-1990s (Werner 1998} illustrates this point. The study
provides astimates of wetland acreage on the ranch containing Big Fish Lake, and lists
the surface area of the “maln body" of tha lake at 313 acres, while the area
encompassed by the connectlion of “flats” or low-lylng reglons betwean major pools Is
estimated at 615 acres. These estimates, derlved using soll maps of the area,
approximate the surface araa values of 711 and 270 acres clted above. Thus, tha
surface area reported in the Florida Lake Gazetteer (277 acres when the surface water
elevation is 76 ft, NGVD) corrasponds to only a portion of the area within the watershed
wheare open water or wetland habitat exists.

Bacause of the complex topography of the Blg Fish Lake basin and the legislative
requirement that minimum lavels be establishad to prevent signiflcant harm to the water
resources (/.e., lakes, wetland, streams, aqulfers) of a reglon, a detalled topographlc
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map of the Big Fish Lake basin (Figure 6-4) was developed for estimation of surface
areas associated with various water level elevations within the basin. Data used for
map production were obtained from field surveys of the dry basin and from 1:200 aerial
photograph maps of the basin containing one-foot contour lines and spot elevations
prepared using photogrammetric methods. The topographic map was limited to areas
bounded by a contour line corresponding to an elevation of 77 ft NGVD surrounding the
lake basin in Sections 21, 22, 27 and 28, Township 245, Range 19E. This elevation
was selected upon review of lake stage data for the lake and aerial photographs of the
region.

The District has not previously adopted management water levels for Big Fish Lake.
Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for Big Fish Lake, a Category 3 Lake,
are listed in Table 6-1, along with area values for each water level. The Species
Richness and Aesthetic Standards for the lake are lower than the Historic P50
elevation. The Species Richness Standard, the more conservative of the two, was
used to establish the proposed Minimum Lake Level at 73.05 ft. The proposed
Minimum Lake Level is 0.4 ft lower than the Historic P50 elevation. Total lake area at
the proposed Minimum Lake Level is about 85% of the area associated with the Historic
P50 elevation. The proposed High Minimum Lake Level was established at 75.65 ft, an
elevation corresponding to the Minimum Lake Level plus the RLWRS50 (2.6 ft) for the
Central Hernando County and Central Pasco County region. The proposed High
Minimum Lake Level is 0.4 ft below the High Guidance Level and about 5.5 ft below the
Low Floor Slab elevation. Lake area at the proposed High Minimum Lake Level is
about 85% of that associated with the High Guidance Level. Development of the
Guidance Levels listed in Table 6-1 is described in the following sub-section.

Table 6-1. Big Fish Lake: Recommended Minimum and Guidance Levels with
Associated Area Values.

Ten Year Flood Guidance Level 77.41 1001.0
High Guidance Level 76.05 724.0
High Minimum Lake Level 75.65 618.7
Minimum Lake Level 73.05 160.3
Low Guidance Level 71.75 1041
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Summary of Data and Analyses Supporting Recommended Minimum and
Quidance Levals

Hydrologlc data are avallable for Big Fish Lake for the period from June 1880 through
February 1987 and from March 1896 to the present (December 2000) (Figure 6-5; see
Figure 6-3 for the location of District water level gaugas In the basin). For the antlre
period of record, the hydrologic data are classlfled as Current data. These data were
used to calculate the Currant P10, P50, P80 (Table 6-2). The Catagory 3 Lake Normal
Pool elavation (Table 6-2) was established based on the mean elavation of the lowest
extant of saw palmetio (Serenoa repens) shrubs fringing the lake (Table 6-3). The low
floor slab aelevation, structural alteratlon status and the control point elavation were
datermined using available one-foot contour interval aerlal maps, and field survey
Information (Tables 6-2 and 6-4, Figure 6-6). The Category 3 Lake Normal Pool
alevation Is above the control polnt, so the lake Is conslderad to be Structurally Altered.

Based on the relatlonship between the control polnt elavation, the Catagory 3 Lake
Normal Pool elevation, and the Current P10, the High Guldance Level was established
at the Current P10 slevation (Table 68-2). The Historlc P50 and Low Guidance Level
were determined using the High Guidance Level and RLWR5S0 (2.8 ft) and RLWR80
(4.3 ft) established for the North Central Pasco and Central Hernando County Region
(Table 6-2) .

Blg Flsh Lake Is not contlguous with any cypress-dominated wetlands and Is therefore
classified ag a Category 3 Lake. Stands of Panicum sp., watershield (Brasenia
schreberi), and other aguatic macrophytes are common In the lake. Devalopmant of a
Dock-Use Standard is not appropriate for Big Fish Lake, as the basin only contalns a
single dock, which Is In disrepalr. Development of a Basin Connectivity Standard for
the lake I8 alsp not appropriate based on the complex arrangement of sub-basing within
the greater Blg Figh Lake basin. A Specles Richness Standard was established at
73.05 ft, based on a 15% reduction In lake surface area from that at the Historic P50
elevatlon. An Aesthetic-Standard for Big Fish Lake was established at the Low
Guldance Level alevation of 71.75 ft NGVD. A Recreation/Skl Standard was
establlshed at 78.7 ft, basad on a critlcal ski elevation of 77.0 ft and the RLWRS5080
(1.7 ft) for the central Homando County and Central Pasco County region. Review of
the dynamic ratlo for lake stages bounded by the Current P10 and Current P90
slevations did not indicate that potentlal changes In basin susceptibility to wind-induced
sediment resuspension would be a problem for minimum levels development (Table 4-
1, Flgure 6-7). Changes In potential herbaceous wetland area as a functlon of change
In lake stage did not Indicate that use of any of the identified standards would ba
Inappropriate (Figure 6-7). Coverage of aquatic macrophytes in relatlon to water
transparancy was likewise not considered to be an Important factor for developmant of
minimum lavels for Big Fish Lake, based on the shallow nature of the lake.

The Ten Year Flood Guidance Level was established for Big Fish Lake using the
methodology for open basgin lakes described In Sectlon 5 of this report. The Dlistrict
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used a hydrologic and hydraulic computer model of the Big Fish Lake watershed
developed by District staff. The runoff hydrographs were computed using the NRCS
Dimensionless Unit Hydrograph method, a 300 shape factor, an 9.5 inch rainfall depth,
and a 72-hour Florida Type Il Modified rainfall distribution. The conveyance system was
simulated with a hydrodynamic routing model. The initial elevation of Big Fish Lake
was set at the outlet control point of 76.05 feet NGVD.

Table 6-2. Big Fish Lake: Summary of Elevation Data and Associated Area
Values Used for Establishing Minimum Levels

Current P10 75.89 724.0
Current P50 72.09 114.9
Current P90 67.61 11.7
Category 3 Lake Normal Pool 76.44 1004.3
Low Floor Slab 81.14 NA
Control Point 76.05 724.0
High Guidance Level 76.05 (Control Point) 724.0
Historic P50 73.45 (HGL - RLWR50) 189.0
Low Guidance Level 71.75 (HGL - RLWR90) 104.1
Dock-Use Standard NA NA
Basin Connectivity Standard NA NA
Species Richness Standard 73.05 160.3
Aesthetic Standard 71.75 104.1
Recreation/Ski Standard 78.7 1053.2

NA = not available / not applicable
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Table 6-3. Big Fish Lake: Elevation Data Used for Establishing the Category 3
Lake Normal Pool Elevation. Data collected in October 1996, March and May
1997.

P
Edge of Saw Palmetto NA 77.40
Edge of Saw Palmetto NA 77.29
Edge of Saw Palmetto NA 77.11
Edge of Saw Palmetto NA 77.10
Edge of Saw Palmetto NA 76.98
Edge of Saw Palmetto NA 76.90
Edge of Saw Palmetto NA 76.88
Edge of Saw Palmetto NA 76.87
Edge of Saw Palmetto NA 76.87
Edge of Saw Palmetto NA 76.87
Edge of Saw Palmetto NA 76.80
Edge of Saw Palmetto NA 76.69
Edge of Saw Palmetto NA 76.69
Edge of Saw Palmetto NA 76.67
Edge of Saw Palmetto NA 76.66
Edge of Saw Palmetto NA 76.63
Edge of Saw Palmetto NA 76.59
Edge of Saw Palmetto NA 76.57
Edge of Saw Palmetto NA 76.57
Edge of Saw Palmetto NA 76.56
Edge of Saw Palmetto NA 76.55
Edge of Saw Palmetto NA 76.54
Edge of Saw Palmetto NA 76.53
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Edge of Saw Palmetto NA 76.53
Edge of Saw Palmetto NA 76.50
Edge of Saw Palmetto NA 76.50
Edge of Saw Palmetto NA 76.50
Edge of Saw Palmsetto NA 76.47
Edge of Saw Palmetto NA 76.43
Edge of Saw Palmetto NA 76.41
Edge of Saw Palmetto NA 76.40
Edge of Saw Palmetto NA 76.38
Edge of Saw Palmetto NA 76.36
Edge of Saw Palmetto NA 76.33
Edge of Saw Palmetto NA 76.33
Edge of Saw Palmetto NA 76.32
Edge of Saw Palmetto NA 76.31
Edge of Saw Palmetto NA 76.30
Edge of Saw Palmetto NA 76.30
Edge of Saw Palmetto NA 76.28
Edge of Saw Palmetto NA 76.25
Edge of Saw Palmetto NA 76.24
Edge of Saw Palmetto NA 76.20
Edge of Saw Palmetto NA 76.18
Edge of Saw Palmetto NA 76.18
Edge of Saw Palmetto NA 76.14
Edge of Saw Palmstto NA 76.11
Edge of Saw Palmetto NA 76.10
Edge of Saw Palmetto NA 76.06
Edge of Saw Palmatto NA 75.97
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Edge of Saw Palmetto NA 75.97
Edge of Saw Palmetto NA 75.93
Edge of Saw Palmetto NA 75.85
Edge of Saw Palmetto NA 75.84
Edge of Saw Palmetto NA 75.82
Edge of Saw Palmetto NA 75.78
Edge of Saw Palmetto NA 75.43
T T T
i

NA % not available

Table 6-4. Big Fish Lake: Summary of Structural Alteration / Control Point
i spond to those shown in Fig

Control point: vegetated natural ground
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Figure 6-7. Lake area, volume, potential herbaceous wetland area, and dynamic

ratio versus lake stage for Big Fish Lake, Pasco County, Florida.
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Figure 6-7. (Continued).
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Lake Calm
General Lake Description and Previously Adopted Lake Management Levels

Lake Calm is located in the Northwest Hillsborough Basin in Hillsborough County,
Florida (Section 14, Township 27S, Range 17E). The area surrounding the lake is
categorized as the Land-O-Lakes subdivision of the Tampa Plain in the Ocala Uplift
Physiographic District (Brooks 1981); a region of many lakes on a moderately thick
plain of silty sand overlying Tampa Limestone. As part of the Florida Department of
Environmental Protection’s Lake Bioassessment/Regionalization Initiative, the area has
been identified as the Keystone Lakes region; an area of numerous slightly acidic, low
nutrient, and mostly clear-water lakes (Griffith et al. 1997).

The United States Geological Survey 1974 (photorevised 1987) 1:24,000 Odessa, Fla.
guadrangle map indicates a water level elevation of 48 ft, NGVD, a level corresponding
to an area of 119 acres, based on a topographic map of the basin (see below). The
Florida Lake Gazetteer (Shafer et al. 1986) lists the lake area at 127 acres at an
elevation of 48 ft. The lake has a drainage area of 0.40 square miles and is connected
to a small wetland pond along it's southwestern shore which drains to Lake Keystone
(Figure 6-8).

A detailed topographic map of the Lake Calm basin (Figure 6-9) was developed for
estimation of surface areas associated with various water level elevations. Data used
for map production were obtained from field surveys and 1:200 aerial photograph maps
of the basin containing one-foot contour lines prepared using photogrammetri

methods. :

Based on field surveys conducted in 1977, the Governing Board adopted management
levels (currently referred to as Guidance Levels) for the lake in September 1980 (Table
6-5).

Table 6-5. Lake Calm: Adopted Guidance Levels (09 September 1980) and
Associated Area Values.

Ten Year Flood Guidance Level 52.20 147.9
High Level 50.50 134.2
Low Level 47.50 116.3
Extreme Low Level 45.50 107.4
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Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for Lake Calm, a Category 3 Lake, are
listed in Table 6-6, along with area values for each water level. The Basin Connectivity,
Species Richness, Aesthetic and Recreation/Ski Standards for the lake are lower than
the Historic P50 elevation, and were evaluated for minimum levels development. The
Aesthetics Standard, the most conservative of these standards, was used to establish
the proposed Minimum Lake Level at 47.31 ft. The proposed Minimum Lake Level is
1.1 ft below the Historic P50 elevation. Total lake area at the proposed Minimum Lake
Level is about 96% of the area associated with the Historic P50 elevation. The
proposed High Minimum Lake Level was established at 48.31, an elevation
corresponding to the Minimum Lake Level plus the RLWR50 (1.0 ft) for the northern
Tampa Bay area. The proposed High Minimum Lake Level is 1.1 ft below the High
Guidance Level and 2.8 ft below the Low Floor Slab elevation. Total lake area at the
proposed High Minimum Lake Level is about 95% of that associated with the Historic
P50 elevation. Development of Guidance Levels is described in the following sub-
section.

Table 6-6. Lake Calm: Recommended Minimum and Guidance Levels with
Associated Area Values.

Ten Year Flood Guidance Level 51.02 138.1
High Guidance Level 49.41 127.0
High Minimum Lake Level 48.31 120.2
Minimum Lake Level 47.31 116.6
Low Guidance Level 47.31 115.6

Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Lake Calm for the period from January 1965 through
the present (December 2000) (Figure 6-10; see Figure 6-8 for the location of the District
water level gauge). For the entire period of record, the hydrologic data are classified as
Current data. These data were used to calculate the Current P10, P50, P90 (Table 6-
7). The Category 3 Lake Normal Pool elevation (Table 6-7) was established based on
the elevation of the waterward extent of pine (Pinus sp.) trees and the landward extent
of holly (/lex sp.) along the shore of the lake (Table 6-8). The low floor slab elevation,
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extent of structural alteration and the control point elevation were determined using
available one-foot contour interval aerial maps, and field surveys (Tables 6-7 and 6-9,
Figure 6-11). The Category 3 Lake Normal Pool elevation is above the control point, so
the lake is considered to be Structurally Altered.

Based on the relationship between the control point elevation, the Category 3 Lake
Normal Pool elevation and the Current P10, the High Guidance Level was established
at the control point elevation (Table 6-7). The Historic P50 and Low Guidance Level
were determined using the High Guidance Level and the Northern Tampa Bay Region
RLWR50 (1.0 ft) and RLWR90 (2.1 ft) statistics (Table 6-7).

Lake Calm is not contiguous with any cypress-dominated wetlands of 0.5 or more acres
in size and is therefore classified as a Category 3 Lake. Aquatic macrophytes,
including cattail ( Typpha spp.), rush fuirena (Fuirena scirpoidea), maidencane (Panicum
hemitomum), and fragrant water lily (Nymphaea odorata) occur throughout the basin.
The Dock-Use Standard was established at 48.86 ft, based on a Dock-End Sediment
elevation of 45.76 ft, developed from measurement of 30 docks. The Basin
Connectivity Standard was established at 44.6 ft, based on use of power boats in the
lake, a critical high-spot elevation of 41.5 ft and the RLWRS5090 for the northern Tampa
Bay area (1.1 ft). The Species Richness Standard was established at 44.45 ft, based
on a 15% reduction in lake surface area from that at the Historic P50 elevation. An
Aesthetic-Standard for Lake Calm was established at the Low Guidance Level elevation
of 47.31 ft. The Recreation/Ski Standard was established at 41.1 ft, based on a critical
ski elevation of 40.0 ft and the RLWR5090 for the northern Tampa Bay area (1.1 ft).
Review of the dynamic ratio for lake stages bounded by the Current P10 and Current
P90 elevations did not indicate that potential changes in basin susceptibility to wind-
induced sediment resuspension would be of concern for minimum levels development
(Table 4-1, Figure 6-12). Changes in potential herbaceous wetland area and area of
potential aquatic macrophyte colonization with lake stage also did not indicate that use
of any of the identified standards would be inappropriate (Figure 6-12).

The Ten Year Flood Guidance Level (Table 6-6) was established for Calm Lake using
the methodology for open basin lakes described in Section 5 of this report. The District
used the flood information from an existing study of the Brooker Creek Watershed
developed by Ayres Associates for Hillsborough County (Ayres 1998a). The Brooker
Creek runoff hydrographs were computed using the NRCS Dimensionless Unit
Hydrograph method, a 256 shape factor, a 10.0 inch rainfall depth, and a 72-hour
rainfall distribution developed by the South Florida Water Management District. The
Brooker Creek conveyance system was simulated with the Hillsborough County
modified version of EXTRAN, and the hydrodynamic routing component of the
Environmental Protection Agency’'s Stormwater Management Model (SWMM) v.4.31.
District staff modified the EXTRAN input data developed by Ayres by setting the initial
elevation of Calm Lake at the outlet control point elevation of 49.41 feet NGVD. The
modified data set was then used to determine the Ten-year flood level based on runoff
hydrographs from the 10-year storm event.
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Table 6-7. Lake Calm: Summary of Elevation Data and Associated Area Values
Used for Establishing Minimum Levels.

Current P10 49.20 125.3
Current P50 47.52 116.5
Current P90 45.13 105.8
Category 3 Lake Normal Pool 51.35 140.3
Low Floor Slab 51.13 138.9
Control Point 49.41 127.0
High Guidance Level 49.41 (Control Paint) 127.0
Historic P50 48.41 (HGL - RLWR50) | 120.6
Low Guidance Level 47.31 (HGL - RLWR90) | 115.6
Dock-Use Standard 48.86 122.8
Basin Connectivity Standard 44.6 103.2
Species Richness Standard 44.45 102.5
Aesthetic Standard 47.31 115.6
Recreation/Ski Standard 411 76.2

NA = not available / not applicable

Table 6-8. Lake Calm: Elevation Data Used for Establishing the Category 3 Lake
Normal Pool Elevation. Data collected in January 1997 water level = 46.79 fi,
NGVD.

Toe of waterward pine hummock 5.02

Base of landward holly species 410

s T

! ‘ it it
it N fﬁ PR ‘”‘.*‘.‘K"‘ {i‘
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Table 6-9. Lake Calm: Summary of Structural Alteration / Control Point Elevation
Information. Numbers correspond to those shown in Figure 6-11.

1 Control point: northeast end of corrugated plastic pipe 49.41
2 Southwest end of corrugated plastic pipe 47 11
3 Southwest end of reinforced concrete pipe 45.70
4 Northeast end of reinforced concrete pipe 47.10
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Figure 6-12. Surface area, volume, potential herbaceous wetland area, area
potentially colonized by aquatic macrophytes, and dynamic ratio versus lake
stage for Lake Calm, Hillsborough County, Florida.
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Figure 6-12.

(Continued).
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Figure 6-12.
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Church Lake and Echo Lake
General Lake Description and Previously Adopted Lake Management Levels

Church Lake and Echo Lake are located in the Northwest Hillsborough Basin in
Hillsborough County, Florida. Church Lake is found in Sections 27 and 28, Township
27S, Range 17E; Echo Lake occurs in Section 28, Township 275, Range 17E. The
lakes are found along the border of the Land-O-Lakes and Lake Tarpon basin
subdivisions of the Tampa Plain in the Ocala Uplift Physiographic District (Brooks
1981); these region are characterized as an area of many lakes on a moderately thick
plain of silty sand and an erosional basin partially filled with Late Pleistocene
sediments, respectively, overlying Tampa Limestone. As part of the Florida Department
of Environmental Protection’s Lake Bioassessment/Regionalization Initiative, the area
has been identified as the Keystone Lakes region; an area of numerous slightly acidic,
low nutrient, and mostly clear-water lakes (Griffith et al. 1997).

The United States Geological Survey 1957 (photorevised 1987) 1:24,000 Citrus Park,
Fla. quadrangle map indicates a water level elevation of 33 ft, NGVD for Church Lake, a
level corresponding to a surface area for both lakes combined of approximately 92
acres. The Florida Lake Gazetteer (Shafer et al. 1986) lists the area of Church Lake as
68 acres, and that of Echo Lake as 27 acres at an elevation of 33 ft. Church Lake has
a drainage area of 0.51 square miles and Echo Lake has a drainage area of 0.89
square miles. Church lake receives inflow from a small unnamed lake to the east, and
is connected via a navigable canal to Echo Lake at elevations exceeding approximately
32.3 ft, NGVD. Because the lakes are connected through a navigable canal, and may
be expected to fluctuate in concert, the lakes are treated as a single system —the
Church and Echo Lakes system — for the purpose of establishing minimum levels. An
outlet along the northwestern shore of Echo Lake connects the lakes to the Brooker
Creek drainage system (Figure 6-13).

A detailed topographic map of the Lake Church and Echo system basin (Figure 6-14)
was developed for estimation of surface areas associated with various water level
elevations. Data used for map production were obtained from field surveys and 1:200
aerial photograph maps of the basin containing one-foot contour lines prepared using
photogrammetric methods.

Based on field surveys conducted in 1977, the Governing Board adopted management
levels for both lakes in September 1980 (Table 6-10).
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Table 6-10. Church and Echo Lakes System: Adopted Guidance Levels (09
September 1980) and Associated Area Values.

Ten Year Flood Guidance Level 36.40 111.9
High Level 36.25 111.2
Low Level 34.00 96.8
Extreme Low Level 31.50 85.5

Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for the Church and Echo Lake system,
a Category 3 Lake system, are listed in Table 6-11, along with area values for each
water level. The Dock-Use, Basin Connectivity, Species Richness, Aesthetic and
Recreation/SKI| Standards for the lake system are all lower than the Historic P50
elevation, and were therefore evaluated for development of minimum levels. The
Aesthetic Standard, the most conservative of these standards, was used to establish
the proposed Minimum Lake Level at 33.54 ft. The proposed Minimum Lake Level is
1.1 ft below the Historic P50 elevation. Total lake area at the proposed Minimum Lake
Level is about 95% of the area associated with the Historic P50 elevation. The
proposed High Minimum Lake Level was established at 34.54 ft, an elevation
corresponding to the Minimum Lake Level plus the RLWR50 (1.0 ft) for the northern
Tampa Bay area. The proposed High Minimum Lake Level is 1.1 ft below the High
Guidance Level and 3.6 ft below the Low Floor Slab elevation. Total lake area at the
proposed High Minimum Lake Level is about 95% of that associated with the High
Guidance Level. Development of Guidance Levels is described in the following sub-
section.

Table 6-11. Church Echo Lakes System: Recommended Minimum Levels and
Guidance Levels with Associated Area Values.

il i
Ten-Year Flood Guidance Level 36.97 113.5
High Guidance Level 35.64 105.0
High Minimum Lake Level 34.54 99.5
Minimum Lake Level 33.54 94.7
Low Guidance Level 33.54 94.7




Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for the Church and Echo Lake system for the period from
June 1931 through September 1937 and from September 1957 to the present
(December 2000) (Figure 6-15; see Figure 6-13 for location of the District water level
gauge). For the period from January 1964 to the present, the hydrologic data are
classified as Current data. These data were used to calculate the Current P10, P50,
P90 (Table 6-12). The Category 3 Lake Normal Pool elevation was established based
on trunk morphology of large cypress trees along the northen shore of Lake Church and
the northeastern shore of Lake Echo (Tables 6-12 and 6-13, Figure 6-13). The low
floor slab elevation, extent of structural alteration and the control point elevation were
determined using available one-foot contour interval aerial maps, and field surveying
(Tables 6-12 and 6-14, Figure 6-16). The Category 3 Lake Normal Pool elevation is
above the control point, so the lake system is considered to be Structurally Altered.

Based on the relationship between the control point elevation, the Category 3 Lake
Normal Pool elevation and the Current P10, the High Guidance Level was established
at the Current P10 elevation (Table 6-12). The Historic P50 and Low Guidance Level
were determined using the High Guidance Level and the Northern Tampa Bay Region
RLWR50 (1.0 ft) and RLWR90 (2.1 ft) (Table 6-12).

The Church and Echo Lakes system does not contain any cypress-dominated wetland
of 0.5 of more acres in size and is therefore classified as a Category 3 Lake system.
The lakes do contain abundant stands of cattail ( Typpha spp.) and fragrant water lily
(Nymphaea odorata), and other wetland vegetation. A Dock-Use Standard was
established at 33.33 ft, based on the Dock-End Sediment elevation of 30.23 ft,
developed from measurement of 42 docks. A Basin Connectivity Standard was
established at 35.4 ft, based on use of power boats in the lake, a critical high-spot
elevation of 32.3 ft and the RLWR5090 for the northern Tampa Bay area (1.1 ft). The
Species Richness Standard was established at 31.41 ft, based on a 15% reduction in
lake surface area from that at the Historic P50 elevation. The Aesthetic-Standard was
established at the Low Guidance Level elevation of 33.54 ft. A Recreation/Ski Standard
was established at 31.1 ft, based on a critical ski elevation of 30.0 ft and the
RLWR5090 for the northern Tampa Bay area (1.1 ft). Review of the dynamic ratio for
lake stages bounded by the Current P10 and Current P90 elevations did not indicate
that potential changes in basin susceptibility to wind-induced sediment resuspension
would be of concern for minimum levels development (Table 4-1, Figure 6-17).
Changes in potential herbaceous wetland area and area of potential aquatic
macrophyte colonization with lake stage also did not indicate that use of any of the
identified standards would be inappropriate (Figure 6-17).

The Ten Year Flood Guidance Level (Table 6-11) was established for the Lake Church

and Echo system using the methodology for open basin lakes described in Section 5 of
this report. The District used an existing hydrologic and hydraulic computer model of
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the Brooker Creek Watershed developed by Ayres Associates for Hillsborough County
(Ayres 1998a). The Brooker Creek runoff hydrographs were computed using the NRCS
Dimensionless Unit Hydrograph method, a 256 shape factor, a 10.0 inch rainfall depth,
and a 72-hour rainfall distribution developed by the South Florida Water Management
District. The Brooker Creek conveyance system was simulated with the Hillsborough
County modified version of EXTRAN, and the hydrodynamic routing component of the
Environmental Protection Agency’s Stormwater Management Model (SWMM) v.4.31.
District staff modified the EXTRAN input data developed by Ayres by setting the initial
elevation of Echo Lake at the outlet control point elevation of 33.75 feet NGVD. The
modified data set was then used to determine the 10-year flood level based on runoff
hydrographs from the 10-year storm event.

Table 6-12. Church and Echo Lakes System: Summary of Elevation Data and
Associated Area Values Used for Establishing Minimum levels.

S o —
Current P10 35.64 105.0
Current P50 33.73 95.6
Current P90 30.82 82.3
Category 3 Lake Normal Pool 37.79 NA
Low Floor Slab 38.18 (Church Lake) NA
Control Point 33.75 95.6
High Guidance Level 35.64 (Current P10) 105.0
Historic P50 34.64 (HGL - RLWR50) | 100.0
Low Guidance Level 33.54 (HGL - RLWR90) | 94.7
Dock-Use Standard 33.33 93.7
Basin Connectivity Standard 35.4 103.8
Species Richness Standard 31.41 85.2
Aesthetic Standard 33.54 94.7
Recreation/Ski Standard 31.1 83.5

NA = not available / not applicable
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Table 6-13. Church and Echo Lakes System: Elevation Data Used for
Establishing the Category 3 Lake Normal Pool elevation. Data collected 11
August 1999; water level = 33.07 ft, NGVD.

Cypress buttress (normal pool) Church Lake | 4.10 3717

(
Cypress buttress (normal pool) Church Lake | 4.10 37.17
Cypress buttress (normal pool) Church Lake | 4.40 37.47
Cypress buttress (normal pool) Echo Lake 5.04
Cypress buttress (normal pool) Echo Lake 4.90

Cypress buttress (normal pool) Echo Lake 5.23

Cypress buttress (normal pool) Echo Lake 5.25

T
I | E!!El{ghtii

Table 6-14. Church and Echo Lake System: Summary of Structural Alteration /
Control Point Elevation Information. Numbers correspond to those shown in
Figure 6-16.

3515 A i

1 Southeast end 42" corrugated metal pipe 33.18
2 High point in channel 34.92
3 Control point: southeast end of 18" reinforced concrete pipe 33.75
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Figure 6-17. Surface area, volume, potential herbaceous wetland area, area
potentially colonized by aquatic macrophytes, and dynamic ratio versus lake
stage for Lakes Church and Echo, Hillsborough County, Florida.
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Figure 6-17. (Continued).
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Figure 6-17.

(Continued).
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Lake Crenshaw
General Lake Description and Previously Adopted Lake Management Levels

Lake Crenshaw is located in the Northwest Hillsborough Basin in Hillsborough County,
Florida (Section 22, Township 275, Range 18E). The area surrounding the lake is
categorized as the Land-O-Lakes subdivision of the Tampa Plain in the Ocala Uplift
Physiographic District (Brooks 1981); a region of many lakes on a moderately thick
plain of silty sand overlying Tampa Limestone. As part of the Florida Department of
Environmental Protection’s Lake Bioassessment/Regionalization Initiative, the area has
been identified as the Land-O-Lakes lake region; an area of numerous neutral to
slightly alkaline, low to moderate nutrient, clear-water lakes (Griffith et al. 1997).

The 1956 United States Geological Survey (photorevised 1987) 1:24,000 Sulphur
Springs, Fla. quadrangle map indicates a water level elevation of 56 ft NGVD for the
lake while the 1974 (photorevised 1987) Lutz, Fla. quadrangle map shows the lake at
53 ft NGVD. These elevations correspond to lake surface areas of approximately 39
and 30 acres, respectively. The lake is not included in the Gazetteer of Florida lakes
(Shafer et al. 1986). The lake has a drainage area of 1.3 square miles. There are no
inlets to the lake, however, an augmentation well along the north shore has been used
intermittently to supply the basin with water from the Floridan Aquifer during the past
thirty years. The lake drains through a ditch on the southern shore that leads to
Saddleback Lake (Figure 6-18).

A detailed topographic map of the Lake Crenshaw basin (Figure 6-19) was developed
for estimation of surface areas associated with various water level elevations. Data
used for map production were obtained from field surveys and 1:200 aerial photograph
maps of the basin containing one-foot contour lines prepared using photogrammetric
methods.

Based on field surveys conducted in 1977, the Governing Board adopted management
levels (currently referred to as Guidance Levels) for the lake in September 1980 (Table
6-15).

Table 6-15. Lake Crenshaw: Adopted Lake Levels (09 September 1980) and
Associated Area Values.

Ten Year Flood Guidance Level 57.50 NA
High Level 56.25 NA
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Low Level 54.50 32.2

Extreme Low Level 51.00 27.3
NA = not available

Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for Lake Crenshaw, a Category 3 Lake,
are listed in Table 6-16, along with area values for each water level. The Dock-Use,
Species Richness, and Aesthetic Standards for the lake are lower than the Historic P50
elevation, and were evaluated for minimum levels development. The Dock-Use
Standard, the most conservative of these standards, was used to establish the
proposed Minimum Lake Level at 53.45 ft. The proposed Minimum Lake Level is 1.1 ft
below the Historic P50 elevation. Lake surface area at the proposed Minimum Lake
Level is about 93% of the area associated with the Historic P50 elevation. The
proposed High Minimum Lake Level was established at 54.45 ft, an elevation
corresponding to the Minimum Lake Level plus the RLWR50 (1.0 ft) for the northern
Tampa Bay area. The proposed High Minimum Lake Level is 1.1 ft below the High
Guidance Level and 3.8 ft lower than the Low Floor Slab elevation. Lake surface area
at the proposed High Minimum Lake Level is about 94% of that associated with the
High Guidance Level. Development of Guidance Levels is described in the following
sub-section.

Table 6-16. Lake Crenshaw: Recommended Minimum and Guidance Levels with
Associated Area Values.

Ten-Year Flood Guidance Level 57.55 38.11*
High Guidance Level 55.52 34.3
High Minimum Lake Level 54.45 32.1
Minimum Lake Level 53.45 30.2
Low Guidance Level 53.42 30.2

* Acreage values are based on extrapolated data
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Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Lake Crenshaw for the period from June 1971 through
the present (November 2000) (Figure 6-20; see Figure 6-18 for location of the District
water level gauge). For the period from January 1974 to the present, the hydrologic
data are classified as Current data. These current data were used to calculate the
Current P10, P50, P90 (Table 6-17). The Category 3 Lake Normal Pool elevation was
established based on morphology of large cypress trees along the southeastern shore
of the lake (Tables 6-17 an 6-18, Figure 6-18). The low floor slab elevation and the
control point elevation were determined through field surveying and review of available
one-foot contour interval aerial maps (Tables 6-17 and 6-19, Figure 6-21). The
Category 3 Lake Normal Pool elevation is above the control point, so the lake is
considered to be Structurally Altered.

Based on the relationship between the control point elevation, the Category 3 Lake
Normal Pool elevation and the Current P10, the High Guidance Level was established
at the Current P10 elevation (Table 6-17). The Historic P50 and Low Guidance Level
were determined using the High Guidance Level and the Northern Tampa Bay Region
RLWR50 (1.0 ft) and RLWR90 (2.1 ft) (Table 6-17).

Lake Crenshaw is not contiguous with any cypress-dominated wetlands of more than
0.5 acres in size and is therefore classified as a Category 3 Lake. The basin contains
abundant stands of Panicum sp. and spatterdock (Nuphar luteun) and other wetland
vegetation. A Dock-Use Standard was established at 53.45 ft, based on a Dock-End
Sediment elevation of 50.35 ft, developed from measurement of 16 docks.
Development of a Basin Connectivity Standard is not appropriate for Lake Crenshaw.
The Species Richness Standard was established at 51.15 ft, based on a 15% reduction
in lake surface area from that at the Historic P50 elevation. The Aesthetic-Standard
was established at the Low Guidance Level elevation of 53.42 ft. A Recreation/Ski
Standard was established at 55.1 ft, based on a critical ski elevation of 50.0 ft and the
RLWR5090 for the northern Tampa Bay area (1.1 ft). Review of the dynamic ratio for
lake stages bounded by the Current P10 and Current P90 elevations did not indicate
that potential changes in basin susceptibility to wind-induced sediment resuspension
would be of concern for minimum levels development (Table 4-1, Figure 6-22).
Changes in potential herbaceous wetland area and area of potential aquatic
macrophyte colonization with lake stage also did not indicate that use of any of the
identified standards would be inappropriate (Figure 6-22).

The Ten Year Flood Guidance Level (Table 6-16) was established for Lake Crenshaw
using the methodology for open basin lakes described in Section 5 of this report. The
District used an existing hydrologic and hydraulic computer model of the Rocky Creek
Watershed developed by Hillsborough County (Hillsborough County 1998). The Rocky
Creek runoff hydrographs were computed using the NRCS Dimensionless Unit
Hydrograph, a 256 shape factor, a 10.0 inch rainfall depth, and a 72-hour rainfall
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distribution developed by the South Florida Water Management District. The Rocky
Creek conveyance system was simulated with the Hillsborough County modified version
of EXTRAN, and the hydrodynamic routing component of the Environmental Protection
Agency’s Stormwater Management Model (SWMM) v.4.31. District staff modified the
EXTRAN input data developed by Hillsborough County, by setting the initial elevation of
Lake Crenshaw at the outlet control point elevation of 53.88 feet NGVD. The modified
data set was then used to determine the 10-year flood level based on runoff
hydrographs from the 10-year storm event.

Table 6-17. Lake Crenshaw: Summary of Elevation Data and Associated Area
Values Used for Establishing Minimum Levels.

Current P10 55.52 34.3
Current P50 53.50 30.3
Current P90 50.69 26.9
Category 3 Lake Normal Pool 57.38 37.84
Low Floor Slab 58.24 NA
Control Point 53.88 30.8
High Guidance Level 55.52 (Current P10) 34.3
Historic P50 5452 (HGL - RLWW50) | 32.3
Low Guidance Level 53.42 (HGL - RLWR90) | 30.2
Dock-Use Standard 53.45 30.2
Basin Connectivity Standard NA NA
Species Richness Standard 51.15 275
Aesthetic Standard 53.42 30.2
Recreation/Ski Standard 55.1 33.4

NA = not available / not applicable
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Table 6-18. Lake Crenshaw: Elevation Data Used for Establishing the Category 3
Lake Normal Pool Elevation. Data collected 12 August 1999; water level = 50.91
ft, NGVD.

i ] ATRRERLY

Cypress buttress - normal pool

Cypress buttress - normal pool 6.62
Cypress buttress - normal pool 6.72
Cypress buttress - normal pool 6.27

Cypress buttress - normal pool

Table 6-19. Lake Crenshaw: Summary of Structural Alteration / Control Point
Elevation Information. Numbers correspond to those shown in Figure 6-21.

G It

i~

1 Control point: north end of 42" corrugated metal pipe | 53.88

2 Top of metal grate (grass carp gate) 57.57

3 South end of 42" corrugated metal pipe 53.48
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Figure 6-22. Surface area, volume, potential herbaceous wetland area, area
potentially colonized by aquatic macrophytes, and dynamic ratio versus lake
stage for Lake Crenshaw, Hillsborough County, Florida.
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Figure 6-22. (Continued).
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Figure 6-22. (Continued).
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Cypress Lake
General Lake Description

Cypress Lake is located in the Northwest Hillsborough Basin in Hillsborough County,
Florida (Section 24, Township 275, Range 17E). The area surrounding the lake is
categorized as the Land-O-Lakes subdivision of the Tampa Plain in the Ocala Uplift
Physiographic District (Brooks 1981); a region of many lakes on a moderately thick
plain of silty sand overlying Tampa Limestone. As part of the Florida Department of
Environmental Protection’s Lake Bioassessment/Regionalization Initiative, the area has
also been identified as the Keystone Lakes region; an area of numerous slightly acidic,
low nutrient, and mostly clear-water lakes (Griffith et al. 1997).

The United States Geological Survey 1974 (photorevised in 1987) 1:24,000 Odessa,
Fla. quadrangle map indicates a water level elevation of 45 ft, NGVD. The Florida Lake
Gazetteer (Shafer ef al. 1986) lists a lake area of 17 acres at this elevation. The lake
has a drainage area of 0.08 square miles. An outlet on the southern shore connects
the lake to a series of small wetlands that drain to Lake Pretty in the Rocky Creek
drainage system (Figure 6-23). Outlets along the western shore of the Cypress Lake
drain to the Brooker Creek system during periods of high water.

A detailed topographic map of the Cypress Lake basin (Figure 6-24) was developed for
estimation of surface areas associated with various water level elevations. Data used
for map production were obtained from field surveys and 1:200 aerial photograph maps
of the basin containing one-foot contour lines prepared using photogrammetric
methods.

The District has not previously established management levels for Cypress Lake.
Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for Cypress Lake, a Category 3 Lake,
are listed in Table 6-20, along with area values for each water level. The Species
Richness and Aesthetic Standards for the lake are lower than the Historic P50
elevation, and were evaluated for minimum levels development. The Aesthetic
Standard, the more conservative of the two, was used to establish the proposed
Minimum Lake Level at 46.75 ft. The proposed Minimum Lake Level is 1.1 ft below the
Historic P50 elevation. Lake area at the proposed Minimum Lake Level is about 90% of
the area associated with the Historic P50 elevation. The proposed High Minimum Lake
Level was established at 47.75 ft, an elevation corresponding to the Minimum Lake
Level plus the RLWR50 (1.0 ft) for the northern Tampa Bay area. The proposed High
Minimum Lake Level is 1.1 ft below the High Guidance Level and 4.5 ft lower than the
Low Floor Slab elevation. Lake area at the proposed High Minimum Lake Level is
about 93% of that associated with the High Guidance Level. Development of Guidance
Levels is described in the following sub-section.
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Table 6-20. Cypress Lake: Recommended Minimum and Guidance Levels with
Associated Area Values.

Ten-Year Flood Guidance Level 49.99 221
High Guidance Level 48.85 201
High Minimum Lake Level 47.75 18.6
Minimum Lake Level 46.75 17.0
Low Guidance Level 46.75 17.0

Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Cypress Lake for the period from February 1993
through the present (December 2000) (Figure 6-25; see Figure 6-23 for location of the
District lake gauge). For the entire period of record the hydrologic data are classified
as Current data. These data were used to calculate the Current P10, P50, P90 (Table
6-21). The Category 3 Lake Normal Pool elevation was established based on large
cypress trees along the northeastern lake shore (Table 6-22, Figure 6-23). The low
floor slab and control point elevations were determined using available one-foot contour
interval aerial maps, and field surveying (Tables 6-21 and 6-23, Figure 6-26). The
Category 3 Lake Normal Pool elevation is above the control point, so the lake is
considered to be Structurally Altered.

Based on the relationship between the control point elevation, the Category 3 Lake
Normal Pool elevation and the Current P10, the High Guidance Level was established
at the control point elevation. The Historic P50 and Low Guidance Level were
determined using the High Guidance Level and the Northern Tampa Bay Region
RLWR50 (1.0 ft) and RLWRS0 (2.1 ft) (Table 6-22).

Cypress Lake is not contiguous with a cypress-dominated wetland of 0.5 acres in size
and is therefore classified as a Category 3 Lake. The basin contains extensive areas of
cattail { Typha sp.), pickerelweed (Pontederia cordata), rush fuirena (Fuirena
scirpoidea), maidencane (Panicum hemitomum), cordgrass (Spartina bakeri) and
primrose willow (Ludwigia sp.). A Dock-Use Standard was established at 48.5 ft, based
on the Dock-End Sediment elevation of 45.4 ft, developed from measurement of 14
docks. Development of a Basin Connectivity Standard is not appropriate for Cypress
Lake, based on basin morphology. A Species Richness Standard was established at
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46.25 ft, based on a 15% reduction in lake surface area from that at the Historic P50
elevation. An Aesthetic-Standard was established at the Low Guidance Level elevation
of 46.75 ft. Development of a Recreation/Ski Standard is not appropriate based on the
size of the basin. Review of the dynamic ratio for lake stages bounded by the Current
P10 and Current P90 elevations did not indicate that potential changes in basin
susceptibility to wind-induced sediment resuspension would be of concern for minimum
levels development (Table 4-1, Figure 6-27). Changes in potential herbaceous wetland
area and area of potential aquatic macrophyte colonization with lake stage also did not
indicate that use of any of the identified standards would be inappropriate (Figure 6-27).

The Ten Year Flood Guidance Level (Table 6-20) was established for Cypress Lake
using the methodology for open basin lakes described in Section 5 of this report. The
District used an existing hydrologic and hydraulic computer model of the Rocky Creek
Woatershed developed by Hillsborough County (Hillsborough County 1998). The Rocky
Creek runoff hydrographs were computed using the NRCS Dimensionless Unit
Hydrograph method, a 256 shape factor, a 9.0 inch rainfall depth, and a 48-hour rainfall
distribution based on the Florida Modified Type 1l Distribution. The Rocky Creek
conveyance system was simulated with the Hillsborough County modified version of
EXTRAN, and the hydrodynamic routing component of the Environmental Protection
Agency’s Stormwater Management Model (SWMM) v.4.31. District staff modified the
EXTRAN input data developed by Hillsborough County to include additional surveyed
elements of the Cypress Lake outlet conveyance system. The initial elevation of
Cypress Lake was set at the outlet control point elevation of 48.85 feet NGVD. The
modified data set was then used to determine the 10-year flood level based on runoff
hydrographs from the 10-year storm event.

Table 6-21. Cypress Lake: Summary of Elevation Data and Associated Area
Values Used for Establishing Minimum Levels.

Current P10 48.66 19.9
Current P50 46.65 16.9
Current P90 44.33 13.9
Category 3 Lake Normal Pool 51.38 NA
Low Floor Slab 52.22 NA
Control Point 48.85 201
High Guidance Level 48.85 201
(Control point)
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Historic P50 47.85 (HGL - 18.8
RLWRS50)

Low Guidance Level 46.75 17.0
(HGL - RLWR90)

Dock-Use Standard 48.5 19.6

Basin Connectivity Standard NA NA

Species Richness Standard 46.25 16.2

Aesthetic Standard 46.75 17.0

Recreation/Ski Standard NA NA

NA = not available / not applicable

Table 6-22. Cypress Lake: Elevation Data Used for Establishing the Category 3
Lake Normal Pool Elevation. Data collected on 11 March 1998; water level =
49.19 ft, NGVD.

MR ppii ‘E‘)E;E} SN foie el
Cypress buttress - normal pool 2.25 51.44
Cypress buttress - normal pool 2.00 51.19
Cypress buttress - normal pool 2.33 51.52

EE

Table 6-23. Cypress Lake: Summary of Structural Alteration / Control Point
Elevation Information. Numbers correspond to those shown in Figure 6-26.

TR C‘:’-.';.:::"'-:'--;-ﬂ g

1 Control point: bottom of slot cut in concrete drop inlet

2 Invert of 30" corrugated metal pipe connected to
concrete drop inlet (No. 1 above)
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Figure 6-27. Surface area, volume, potential herbaceous wetland area, area
potentially colonized by aquatic macrophytes, and dynamic ratio versus lake stage

for Cypress Lake, Hillsborough County, Florida.
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Figure 6-27. (Continued).
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Figure 6-27. (Continued).
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Fairy Lake
General Lake Description and Previously Adopted Lake Management Levels

Fairy Lake is located in the Northwest Hillsborough Basin in Hillsborough County,
Florida (Section 34, Township 273, Range 17E). The area surrounding the lake is
categorized as the Lake Tarpon Basin subdivision of the Tampa Plain in the Ocala
Uplift Physiographic District (Brooks 1981); an erosional basin partially filled with Late
Pleistocene sediments overlying Tampa Limestone. As part of the Florida Department
of Environmental Protection’s Lake Bioassessment/Regionalization Initiative, the area
has been identified as the Keystone Lakes region; an area of numerous slightly acidic,
low nutrient, and mostly clear-water lakes (Griffith et al. 1997).

The 1956 United States Geological Survey (photorevised 1987) 1:24,000 Citrus Park,
Fla. guadrangle map indicates a water level elevation of 31 ft, NGVD, a level
corresponding to an area of 51 acres. The Florida Lake Gazetteer (Shafer et al. 1986)
lists the lake surface area as 52 acres at 31 ft. The lake receives inflow through a
culvert from a small lake to the east and discharges through a culvert on the
southwestern shore (Figure 6-28).

A detailed topographic map of the Fairy Lake basin (Figure 6-29) was developed for
estimation of surface areas associated with various water level elevations. Data used
for map production were obtained from field surveys and 1:200 aerial photograph maps
of the basin containing one-foot contour lines prepared using photogrammetric
methods.

Based on field surveys conducted in 1977, the Governing Board adopted management
levels (currently referred to as Guidance Levels) for the lake in September 1980 (Table
6-24).

Table 6-24. Fairy Lake: Adopted Guidance Levels (09 September 1980) and
Associated Area Values.

Ten Year Flood Guidance Level 36.00 59.9
High Level 34.75 57.8
Low Level 32.00 52.5
Extreme Low Level 29.50 47.7
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Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for Fairy Lake, a Category 3 Lake, are
listed in Table 6-25, along with area values for each water level. The Basin
Connectivity, Species Richness, Aesthetic and Recreation/Ski Standards for the lake
are lower than the Historic P50 elevation, and were evaluated for minimum levels
development. The Recreation/Ski Standard, the most conservative of these standards,
was used to establish the proposed Minimum Lake Level at 32.10 ft. The proposed
Minimum Lake Level is 0.3 ft below the Historic P50 elevation. Lake area at the
proposed Minimum Lake Level is about 99% of the area associated with the Historic
P50 elevation. The proposed High Minimum Lake Level was established at 33.10 ft, an
elevation corresponding to the Minimum Lake Level plus the RLWR50 (1.0 ft) for the
northern Tampa Bay area. The proposed High Minimum Lake Level is 0.3 ft below the
High Guidance Level and about 4.1 ft lower than the Low Floor Slab elevation. Lake
area at the proposed High Minimum Lake Level is about 99% of that associated with
the High Guidance Level. Development of Guidance Levels is described in the
following sub-section.

Table 6-25. Fairy Lake: Recommended Minimum and Guidance Levels with
Associated Area Values.

I
Ten-Year Flood Guidance Level 34.51 57.4
High Guidance Level 33.42 55.2
High Minimum Lake Level 33.10 54.6
Minimum Lake Level 32.10 52.7
Low Guidance Level 31.32 51.2

Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Fairy Lake for a few dates from the 1970s and 1980s
and for the period from February 1990 to the present (December 2000) (Figure 6-30;
see Figure 6-28 for location of the District water level gauge). For the entire period of
record, the hydrologic data are classified as Current data. These data were used to
calculate the Current P10, P50, P90 (Table 6-26). The Category 3 Lake Normal Pool
elevation was established using large cypress trees along the northeastern shore of the
lake (Tables 6-26, 6-27, Figure 6-28). The low floor slab and control point elevations
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were determined using available one-foot contour interval aerial maps, and field
surveying (Tables 6-26 and 6-28, Figure 6-31). The Category 3 Lake Normal Pool
Elevation is above the control point, so the lake is considered to be Structurally Altered.

Based on the relationship between the control point elevation, the Category 3 Lake
Normal Pool elevation and the Current P10, the High Guidance Level was established
at the Current P10 elevation (Table 6-26). The Low Guidance Level was established
using the High Guidance Level and the Northern Tampa Bay Region RLWR20 (2.1 ft).
The Historic P50 was established using the High Guidance Level and the difference
between the Current P10 and Current P50 (Table 6-26).

Fairy Lake is not contiguous with any cypress-dominated wetlands of 0.5 acres or more
is size and is therefore classified as a Category 3 Lake. The lake contains abundant
stands of cattail (Typpha spp.) and other wetland vegetation. The Dock-Use Standard
was established at 32.54 ft, based on the Dock-End Sediment elevation of 29.44 ft,
developed from measurements for 45 docks. The Basin Connectivity Standard was
established at 30.6 ft, based on use of power boats in the lake, a critical high-spot
elevation of 27.5 ft and the RLWRS5090 for the northern Tampa Bay area (1.1 ft). The
Species Richness Standard was established at 28.59 ft, based on a 15% reduction in
lake surface area from that at the Historic P50 elevation. The Aesthetic-Standard was
established at the Low Guidance Level elevation of 31.32 ft. A Recreation/Ski Standard
was established at 32.1 ft, based on a critical ski elevation of 31.0 ft and the
RLWR5090 for the northern Tampa Bay area (1.1 ft). Review of the dynamic ratio for
lake stages bounded by the Current P10 and Current P90 elevations did not indicate
that potential changes in basin susceptibility to wind-induced sediment resuspension
would be of concern for minimum levels development (Table 4-1, Figure 6-32).
Changes in potential herbaceous wetland area and area of potential aquatic
macrophyte colonization with lake stage also did not indicate that use of any of the
identified standards would be inappropriate (Figure 6-32).

The Ten Year Flood Guidance Level (Table 6-25) was established for Fairy Lake using
the methodology for open basin lakes described in Section 5 of this report. The District
used flood information from an existing study of the Double Branch Watershed
developed by Ayres Associates for Hillsborough County (Ayres 1998b). The
methodology used by Ayres for determining flood stages of lakes in the Double Branch
Watershed was consistent with the District's methodology. The Double Branch runoff
hydrographs were computed using the NRCS Dimensionless Unit Hydrograph method,
a 256 shape factor, a 10.0 inch rainfall depth, and a 72-hour rainfall distribution
developed by the South Florida Water Management District. The Double Branch
conveyance system was simulated with the Hillsborough County modified version of
EXTRAN, and the hydrodynamic routing component of the Environmental Protection
Agency’s Stormwater Management Model (SWMM) v.4.31. Fairy Lake’s initial elevation
was set at 32.1 feet NGVD, which is within 0.08 ft of the control point, so a modification
to the initial lake elevation was not necessary.
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Table 6-26. Fairy Lake: Summary of Elevation Data and Associated Area Values
Used for Establishing Minimum Levels.

il : :
Current P10 . 33.42 55.2
Current P50 32.36 53.2
Current P90 30.73 50.1
Category 3 Lake Normal Pool 35.29 59.2
Low Floor Slab 37.17 NA
Control Point 32.18 | 52.8
High Guidance Level 33.42 (Current P10) B5.2
Historic P50 32.42 (HGL - RBLWR50) 53.3
Low Guidance Level 31.32 (HGL - RLWR90) 51.2
Dock-Use Standard 32.54 53.5
Basin Connectivity Standard 30.6 49.9
Species Richness Standard 28.59 54.3
Aesthetic Standard 31.32 51.2
Recreation/Ski Standard 321 52.7

NA = not available / not applicable
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Table 6-27. Fairy Lake: Elevation Data Used for Establishing the Category 3 Lake
Normal Pool Elevation. Data collected 11 August 1999; water level = 31.91 ft,
NGVD

AT

Cypress buttress - normal pool 3.65 35.56
Cypress buttress - normal pool 2.76 34.67
Cypress buttress - normal pool 2.76 34.67
Cypress buttress - normal pool 3.79 35.70
Cypress buttress - normal pool 3.79 35.70
Cypress buttress - normal pool 3.51 . 35.42

Table 6-28. Fairy Lake: Summary of Structural Alteration / Control Point Elevation
information. Numbers correspond to those shown in Figure 6-31.

T

fid

i

o

1 South end of 24" reinforced concrete pipe with one wooden 33.0

i

flash board in place
2 Bottom of 24" reinforced concrete pipe 31.63
Control point: north end of reinforced concrete pipe 32.18
4 North end of 24" reinforced concrete pipe 31.50
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6-32. Surface area, volume, potential herbaceous wetland area, area potentially
colonized by aquatic macrophytes, and dynamic ratio versus lake stage for Fairy
Lake, Hillsborough County, Florida.
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Figure 6-32. (Continued).
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Figure 6-32. (Continued).
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Halfmoon Lake
General Lake Description and Previously Adopted Lake Management Levels

Halfmoon Lake is located in the Northwest Hillsborough Basin in Hillsborough County,
Florida (Sections 30 and 31, Township 275, Range 18E, and Sections 25 and 36,
Township 275, Range 17E). The area surrounding the lake is categorized as the Land-
O-Lakes subdivision of the Tampa Plain in the Ocala Uplift Physiographic District
(Brooks 1981); a region of many lakes on a moderately thick plain of silty sand
overlying Tampa Limestone. As part of the Florida Department of Environmental
Protection’s Lake Bioassessment/Regionalization Initiative, the area has been identified
as the Keystone Lakes region; an area of numerous slightly acidic, low nutrient, and
mostly clear-water lakes (Griffith et al. 1997).

The 1956 United States Geological Survey (photorevised 1987) 1:24,000 Citrus Park,
Fla. quadrangle map indicates a water level elevation of 44 ft, NGVD. The Florida
Gazetteer (Shafer et al. 1986) lists the lake surface area as 32 acres at this elevation.
No information is available on the lake basin drainage area. The lake has no inlet, but
discharges water to the Rocky Creek system through a water control structure installed
on the northwestern shore in 1998 (Figure 6-33). Ground water from the Floridan
Aquifer has been used to augment the lake since summer 2000.

A detailed topographic map of the Halfmoon Lake basin (Figure 6-34) was developed
for estimation of surface areas associated with various water level elevations. Data
used for map production were obtained from field surveys and 1:200 aerial photograph
maps of the basin containing one-foot contour lines prepared using photogrammetric
methods.

Based on field surveys conducted in 1977, the Governing Board adopted management
levels (currently referred to as Guidance Levels) for the Halfmoon Lake in September
1980 (Table 6-29).

Table 6-29. Halfmoon Lake: Adopted Guidance Levels (09 September 1980) and
Associated Area Values.

Ten Year Flood Guidance Level 47.00 NA
High Level 45.00 NA
Low Level 42.00 34.0
Extreme Low Level 39.00 30.3

NA = not available
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Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for Halfmoon Lake, a Category 2 Lake,
are listed in Table 6-30, along with area values for each water level. The Minimum
Lake Level was established at the Historic P50 elevation at 42.45 ft. The proposed
High Minimum Lake Level was established at the High Guidance Level at 43.45 ft. The
proposed High Minimum Lake Level is about 3.8 ft below the Low Floor Slab elevation.
Development of Guidance Levels is described in the following sub-section.

Table 6-30. Halfmoon Lake: Recommended Minimum and Guidance Levels with
Associated Area Values.

Ten-Year Flood Guidance Level 44,76 NA

High Guidance Level 43.45 35.9
High Minimum Lake Level 43.45 35.9
Minimum Lake Level 42.45 34.5
Low Guidance Level 41.35 33.2

NA = not available

Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Halfmoon Lake from April 1981 to the present
(December 2000) (Figure 6-35; see Figure 6-33 for location of the District water level
gauge). These data cannot be classified as Historic or Current data; a new structure
was installed at the lake in spring 1998, so only 2 years of data reflecting current
conditions are available. The Normal Pool elevation was established using cypress
trees within the swamp occurring along the northeastern shore of the lake (Tables 6-31
and 6-32, Figure 6-33). The low floor slab and control point elevations were determined
using available one-foot contour interval aerial maps, and field survey information
(Tables 6-31 and 6-33, Figure 6-36). The Normal Pool elevation is above the control
point elevation, so the lake is considered to be Structurally Altered.

Based on the relationship between the control point elevation and the Normal Pool
elevation, the High Guidance Level was established at the control point elevation (Table
6-31). The Historic P50 and Low Guidance Level were determined using the High
Guidance Level and the Northern Tampa Bay Region RLWR50 (1.0 ft) and RLWRS80
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(2.1 ft) (Table 6-31).

The northwest corner of Halfmoon Lake is contiguous with a cypress-dominated
wetland of more than 0.5 acres in size. The lake is classified as a Category 2 Lake
because the elevation 1.8 feet below the Normal Pool elevation (44.12 ft) is greater
than the Historic P50 elevation. The basin contains abundant stands of cattail ( Typpha
spp.) and Panicum grasses.

The Ten Year Flood Guidance Level (Table 6-30) was established for Halfmoon Lake
using the methodology for open basin lakes described in Section 5. The District used
an existing hydrologic and hydraulic computer model of the Rocky Creek Watershed
developed by Hillsborough County (Hillsborough County 1998). The Rocky Creek
runoff hydrographs were computed using the NRCS Dimensionless Unit Hydrograph, a
256 shape factor, a 10.0 inch rainfall depth, and a 72-hour rainfall distribution
developed by the South Florida Water Management District. The Rocky Creek
conveyance system was simulated with the Hillsborough County modified version of
EXTRAN, and the hydrodynamic routing component of the Environmental Protection
Agency’s Stormwater Management Model (SWMM) v.4.31. District staff modified the
EXTRAN input data developed by Hillsborough County to include additional surveyed
elements of the Halfmoon Lake outlet conveyance system. The initial elevation of
Halfmoon Lake was set at the outlet control point elevation of 43.45 feet NGVD. The
modified data set was then used to determine the 10-year flood level based on runoff
hydrographs from the 10-year storm event.

Table 6-31. Halfmoon Lake: Summary of Elevation Data and Associated Area
Values Used for Establishing Minimum Levels.

Current P10 NA NA
Current P50 NA NA
Current P90 NA NA
Normal Pool 45.92 NA
Low Floor Slab 47.28 NA
Control Point 43.45 35.9
High Guidance Level 43.45 35.9
(Control Point)
Historic P50 42.45 (HGL - RLWR50) | 34.5
Low Guidance Level 41.35 (HGL - RLWR90) | 33.2

NA = not available / not applicable
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Table 6-32. Halfimoon Lake: Elevation Data Used for Establishing the Normal Pool
Elevation. Data collected 12 August 1999; water level = 40.94 ft, NGVD.

Cypress buttress - normal pool 4.59 45.53
Cypress buttress - normal pool 5.03 45.97
Cypress buttress - normal pool 4.91 45.85
Cypress buttress - normal pool 5.33 46.27
Cypress buttress - normal pool 5.08 46.02
Cypress buttress - normal pool 4.96 45.90
Cypress buttress - normal pool 5.18 46.12
Cypress buttress - normal pool 473 45.67
Cypress buttress - normal pool 5.28 46.22
Cypress buttress - normal pool 473 45, 67
. e e

Table 6-33. Halfmoon Lake: Summary of Structural Alteration / Control Point
Elevation Information. Numbers correspond to those shown in Figure 6-36.

1 Control point: bottom of one 18" X 18" and two 12")( 18" slots 43.45
cut into concrete drop inlet structure

Top of concrete drop inlet structure 45.05
3 East end of 15" reinforced concrete pipe at bottom of drop inlet | 42.75
4 West end of 15" reinforced concrete pipe 41.93
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Lakes Helen, Ellen and Barbara
General Lakes Description

Lakes Helen, Ellen and Barbara are located in the Northwest Hillsborough Basin in
Hillsborough County, Florida (Section 19, Township 273, Range 18E). The area
surrounding the lake is categorized as the Land-O-Lakes subdivision of the Tampa
Plain in the Ocala Uplift Physiographic District (Brooks 1981); a region of many lakes on
a moderately thick plain of silty sand overlying Tampa Limestone. As part of the Florida
Department of Environmental Protection’s Lake Bioassessment/Regionalization
Initiative, the area has been identified as the Keystone Lakes region; an area of
numerous slightly acidic, low nutrient, and mostly clear-water lakes (Griffith et al. 1997).

Lakes Helen, Ellen and Barbara are connected via navigable canals. For the purpose
of establishing minimum levels, the three basins, their interconnections (canals) and the
large canal contiguous with the southern shore of Lake Helen are grouped together as
the Lake Helen, Ellen and Barbara system. At the surface water elevation of 53 ft,
NGVD, shown on the 1956 (photorevised 1987) 1:24,000 United States Geological
Survey Citrus Park, Fla. quadrangle map, the lake system has an area of 28 acres.
The Florida Lake Gazetteer (Shafer et al. 1986) lists the surface area of Lake Helen as
16 acres, Lake Ellen as 5 acres, and Lake Barbara as 2 acres at an elevation of 53 ft.
Drainage area for the system is 0.18 square miles. No major inlets from other surface
water features exist. The system drains to the west through an outlet on the northwest
shore of Lake Helen, ultimately connecting through wetland systems to Rock Lake in
the Rocky Creek drainage (Figure 6-37).

A detailed topographic map of the Lake Helen, Ellen and Barbara system basin (Figure
6-38) was developed for estimation of surface areas associated with various water level
elevations. Data used for map production were obtained from field surveys and from
1:200 aerial photograph maps of the basin containing one-foot contour lines prepared
using photogrammetric methods.

The District has not previously adopted management levels for Lakes Helen, Ellen or
Barbara.

Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for the Lake Helen, Ellen and Barbara
system, a Category 3 Lake system, are listed in Table 6-34, along with area values for
each water level. The Basin Connectivity, Species Richness, and Aesthetic Standards
for the lake system are lower than the Historic P50 elevation, and were evaluated for
development of minimum levels. The Basin Connectivity Standard, the most
conservative of these standards, was used to establish the proposed Minimum Lake
Level at 52.10 ft. The proposed Minimum Lake Level is 0.3 ft below the Historic P50
elevation. Lake area at the proposed Minimum Lake Level is about 99% of the area
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associated with the Historic P50 elevation. The proposed High Minimum Lake Level
was established at 53.10 ft, an elevation corresponding to the Minimum Lake Level plus
the RLWRS50 (1.0 ft) for the northern Tampa Bay area. The proposed High Minimum
Lake Level is 0.3 ft below the High Guidance Level and 2.5 ft lower than the Low Floor
Slab elevation. Lake area at the proposed High Minimum Lake Level is about 99% of
that at the High Guidance Level. Development of Guidance Levels is described in the
following sub-section.

Table 6-34. Lake Helen, Ellen and Barbara System: Recommended Minimum and
Guidance Levels with Associated Area Values.

Ten-Year Flood Guidance Level 54.43 NA

High Guidance Level 53.37 284
High Minimum Lake Level 53.10 28.1
Minimum Lake Level 52.10 26.9
Low Guidance Level 51.27 25.9

NA = not available

Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Lake Helen for the period from February 1993 through
the present (December 2000) (Figure 6-39; see Figure 6-37 for location of the District
water level gauge). For the entire period of record, the hydrologic data are classified as
Current data. These current data were used to calculate the Current P10, P50, P90
(Table 6-35). The Category 3 Lake Normal Pool elevation was established using
cypress trees along the west shore of Lake Helen (Tables 6-35 and 6-36). The low
floor slab and control point elevations were determined using available one-foot contour
interval aerial maps, and field surveying (Tables 6-35 and 6-37, Figure 6-40). The
Category 3 Lake Normal Pool elevation is above the control point, so the lake system is
considered to be Structurally Altered.

Based on the relationship between the control point elevation, the Category 3 Lake
Normal Pool elevation, and the Current P10, the High Guidance Level was established
at the Current P10 elevation (Table 6-35). The Historic P50 and Low Guidance Level
were determined using the High Guidance Level and the Northern Tampa Bay Region
RLWR50 (1.0 ft) and RLWR0 (2.1 ft) (Table 6-35).
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The Lake Helen, Ellen and Barbara system is not contiguous with any cypress-
dominated wetlands of 0.5 of more acres in size and is therefore classified as a
Category 3 Lake. The basin does contain abundant stands of cattail (Typha spp.),
spatterdock (Nuphar luteum), panic grass (Panicum sp.), spikerush (Eleocharis sp.) and
pickerelweed (Pontedaria cordata), The Dock-Use Standard was established at 52.95
ft, based on the Dock-End Sediment elevation of 49.85 ft, developed from
measurements for 48 docks. The Basin Connectivity Standard was established at 52.1
ft, based on use of power boats in the lake, a critical high-spot elevation of 49.0 ft and
the RLWR5090 for the northern Tampa Bay area (1.1 ft). The Species Richness
Standard was established at 49.20 ft, based on a 15% reduction in lake surface area
from that at the Historic P50 elevation. The Aesthetic-Standard was established at the
Low Guidance Level elevation of 51.27 ft. Development of a Recreation/Ski Standard
is not appropriate, based on the size of the lake system. Review of the dynamic ratio for
lake stages bounded by the Current P10 and Current P90 elevations did not indicate
that potential changes in basin susceptibility to wind-induced sediment resuspension
would be of concern for minimum levels development (Table 4-1, Figure 6-41).
Changes in potential herbaceous wetland area and area of potential aquatic
macrophyte colonization with lake stage also did not indicate that use of any of the
identified standards would be inappropriate (Figure 6-41).

The Ten Year Flood Guidance Level (Table 6-34) was established for Lakes Helen,
Ellen and Barbara using the methodology for open basin lakes described in Section 5 of
this report. The District used an existing hydrologic and hydraulic computer model of
the Rocky Creek Watershed developed by Hillsborough County (Hillsborough County
1998). The Rocky Creek runoff hydrographs were computed using the NRCS
Dimensionless Unit Hydrograph, a 256 shape factor, a 10.0 inch rainfall depth, and a
24-hour rainfall distribution developed by the South Florida Water Management District.
The Rocky Creek conveyance system was simulated with the Hillsborough County
modified version of EXTRAN, and the hydrodynamic routing component of the
Environmental Protection Agency’s Stormwater Management Model (SWMM) v.4.31.
District staff modified the EXTRAN input data developed by Hillsborough County to
include additional surveyed elements of the Lake Helen outlet conveyance system.
The initial elevation of Lakes Helen, Ellen and Barbara were set at the outlet control
point elevation of 52.95 feet NGVD. The modified data set was then used to determine
the 10-year flood level based on runoff hydrographs from the 10-year storm event.
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Table 6-35. Lake Helen, Ellen and Barbara System: Summary of Elevation Data
and Associated Area Values Used for Establishing Minimum Levels.

Current P10 53.37 28.4
Current P50 51.41 26.1
Current P90 49.82 241
Category 3 Lake Normal Pool 55.23 NA

Low Floor Slab 55.57 NA

Control Point 52.95 27.9
High Guidance Level 53.37 (Current P10) 28.4
Historic P50 52.37 (HGL - RLWR50) | 27.3
Low Guidance Level 51.27 (HGL - RLWR90) | 25.9
Dock-Use Standard 52.95 27.9
Basin Connectivity Standard 52.1 26.9
Species Richness Standard 49.20 23.2
Aesthetic Standard 51.27 25.9
Recreation/Ski Standard NA NA

NA = not available / not applicable
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Table 6-36. Lake Helen, Ellen and Barbara System: Elevation Data Used for
Establishing the Category 3 Lake Normal Pool Elevation. Data collected 11 March
1998; water level = 53.67 ft, NGVD.

Cypress buttress - normal pool 1.42

Cypress buttress - normal pool 1.83

Cypress buttress - normal pool

Table 6-37. Lake Helen, Ellen and Barbara: Summary of Structural Alteration /
Control Point Elevation Information. Numbers correspond to those shown in
Figure 6-40.

i

i
i
i

R
1

1 Control point: vegetated high point in channel

2 East end of 24" corrugated metal pipe under Lakeside Drive 51.95
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6-41. Surface area, volume, potential herbaceous wetland area, area potentially
colonized by aquatic macrophytes, and dynamic ratio versus lake stage for Lakes
Helen, Ellen and Barbara, Hillsborough County, Florida.
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Figure 6-41. (Continued).
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Figure 6-41. (Continued).
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Lake Hobbs
General Lake Description and Previously Adopted Lake Management Levels

Lake Hobbs is located in the Northwest Hillsborough Basin in Hillsborough County,
Florida (Sections 1,2, 11 and 12, Township 275, Range 18E). The area surrounding
the lake is categorized as the Land-O-Lakes subdivision of the Tampa Plain in the
Ocala Uplift Physiographic District (Brooks 1981); a region of many lakes on a
moderately thick plain of silty sand overlying Tampa Limestone. As part of the Florida
Department of Environmental Protection’'s Lake Bioassessment/Regionalization
Initiative, the area has been identified as the Land-O-Lakes lake region; an area of
numerous neutral to slightly alkaline, low to moderate nutrient, clear-water lakes (Griffith
et al. 1997).

A surface water elevation of 64 ft, NGVD is shown on the 1974 United States
Geological Survey (photorevised 1987) 1:24,000 Lutz, Fla. quadrangle map; a level
corresponding to a surface area of approximately 69 acres. The Florida Lake
Gazetteer (Shafer et al. 1986) lists the lake surface area as 67 acres for an elevation of
65 ft. The drainage area for the lake is 0.92 square miles. During periods of high
water, the lake receive input through a wetland along the north shore between Lake
Hobbs and Little Deer lake. An outlet located in a small embayment along the lake’s
southern shore drains the lake to Cooper Lake (Figure 6-42).

A detailed topographic map of the Lake Hobbs basin (Figure 6-43) was developed for
estimation of surface areas associated with various water level elevations. Data used
for map production were obtained from field surveys and 1:200 aerial photograph maps
of the basin containing one-foot contour lines prepared using photogrammetric
methods.

Based on field surveys conducted in 1977, the Governing Board adopted management
levels (currently referred to as Guidance Levels) for the lake in September 1980 (Table
6-38).

Table 6-38. Lake Hobbs: Adopted Lake Levels (09 September 1980) and
Associated Area Values.

i
i
Ten Year Flood Guidance Level 68.20 NA
High Level 66.75 NA
Low Level 63.25 67.59
Extreme Low Level 61.50 64.16

NA = not available
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Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for Lake Hobbs, a Category 2 Lake, are
listed in Table 6-39, along with area values for each water level. The Minimum Lake
Level was established at the Historic P50 elevation at 64.61 ft. The proposed High
Minimum Lake Level was established at the High Guidance Level at 65.61 ft. The
proposed High Minimum Lake Level is 0.85 ft below the Low Floor Slab elevation.
Development of Guidance Levels is described in the following sub-section.

Table 6-39. Lake Hobbs: Recommended Minimum and Guidance Levels with

Associated Area Val
Ten-Year Flood Guidance Level 67.74 NA
High Guidance Level 65.61 84.61
High Minimum Lake Level 65.61 84.61
Minimum Lake Level 64.61 70.42
Low Guidance Level 63.51 68.19

NA = not available

Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Lake Hobbs for the period from June 1946 through the
present (December 2000) (Figure 6-44; see Figure 6-42 for location of the District water
level gauge). A review of these data indicated that data collected prior to 1963, a
period pre-dating impacts from withdrawals in the region, did not fit the criteria for
classification as Historic data. Data from January 1974 to the present were, however,
classified as Current data. The Normal Pool elevation was established using cypress
trees within a swamp contiguous with the northeastern shore of the lake (Tables 6-40
and 6-41, Figure 6-42). The low floor slab and control point elevations were determined
using available one-foot contour interval aerial maps, and field surveying (Tables 6-40
and 6-42, Figure 6-45). The Normal Pool elevation is above the control point elevation,
so the lake is considered to be Structurally Altered

Based on relative elevations of the control point, the Normal Pool elevation, and the
Current P10, the High Guidance Level was established at the Current P10 elevation
(Table 6-40). The Historic P50 and Low Guidance Level were determined using the
High Guidance Level and the Northern Tampa Bay Region RLWR50 (1.0 ft) and

6-97



RLWRQ0 (2.1 ft) (Table 6-40).

Lake Hobbs is contiguous with cypress-dominated wetlands of more than 0.5 acres in
size. The lake is classified as a Category 2 Lake because the elevation 1.8 feet below
the Normal Pool elevation (65.13 ft) is greater than the Historic P50 elevation.

The Ten Year Flood Guidance Level (Table 6-39) was established for Lake Hobbs
using the methodology for open basin lakes described in Sections 5 of this report. The
District used an existing hydrologic and hydraulic computer model of the Rocky Creek
Watershed developed by Hillsborough County (Hillsborough County 1998). The Rocky
Creek runoff hydrographs were computed using the NRCS Dimensionless Unit
Hydrograph, a 256 shape factor, a 10.0 inch rainfall depth, and a 72-hour rainfall
distribution developed by the South Florida Water Management District. The Rocky
Creek conveyance system was simulated with the Hillsborough County modified version
of EXTRAN, and the hydrodynamic routing component of the Environmental Protection
Agency’s Stormwater Management Model (SWMM) v.4.31. District staff modified the
EXTRAN input data developed by Hillsborough County to include additional surveyed
elements of the Lake Hobbs outlet conveyance system. The initial elevation of Lake
Hobbs was set at the outlet control point elevation of 65.19 feet NGVD. The modified
data set was then used to determine the 10-year flood level based on runoff
hydrographs from the 10-year storm event.

Table 6-40. Lake Hobbs: Summary of Elevation Data and Associated Area Values
Used for Establishing Minimum Levels.

ot il
Current P10 65.61 84.61
Current P50 62.72 66.59
Current P90 60.38 62.09
Normal Pool 66.93 NA
Low Floor Slab 66.46 NA
Control Point 65.19 83.22
High Guidance Level 65.61 (Current P10) 84.61
Historic P50 64.61 70.42
(HGL - RLWR50)
Low Guidance Level 63.51 (HGL - RLWR90) | 68.19

NA = not available
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Table 6-41. Lake Hobbs: Elevation Data Used for Establishing the Normal Pool
Elevation. Data collected 30 March, 1998; water level = 66.25 ft, NGVD, or 13
December, 2000*; water level = 60.64 ft, NGVD.

Cypress buttress - normal pool 0.75

Cypress buttress - normal pool 0.67

Cypress buttress - normal pool 0.83

Cypress buttress - normal pool 6.15"
Cypress buttress - normal pool 6.48*
Cypress buttress - normal pool 6.02"
Cypress buttress - normal pool 5.87*
Cypress buttress - normal pool 6.54*
Cypress buttress - normal pool | 6.55*
Cypress buttress - normal pool 6.60*
Cypress buttress - normal pool 6.30*
Cypress buttress - normal pool 5.90*

- -

|.‘a

NA = not apphcable data collected on dates with differing water Ievel elevatzon

Table 6-42. Lake Hobbs: Summary of Structural Alteration / Control Point
Elevation Information. Numbers correspond to those shown in Figure 6-45.

!
i
itk
H'i?\

i
5?"5?4:;\3\#( e

1 Control point: high point in channel 65.19

il

2 West end of 36" reinforced concrete pipe under Calvin Lane 64.13

3 South end of 48' X 30" elliptical reinforced concrete pipe under | 61.74
Lake Fern Road
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Lake Raleigh
General Lake Description and Previously Adopted Lake Management Levels

Lake Raleigh is located in the Northwest Hillsborough Basin in Hillsborough County,
Florida (Sections 26 and 27, Township 275, Range 17E). The area surrounding the
lake is categorized as the Land-O-Lakes subdivision of the Tampa Plain in the Ocala
Uplift Physiographic District (Brooks 1981); a region of many lakes on a moderately
thick plain of silty sand overlying Tampa Limestone. As part of the Florida Department
of Environmental Protection’s Lake Bioassessment/Regionalization Initiative, the area
has been identified as the Keystone Lakes region; an area of numerous slightly acidic,
low nutrient, and mostly clear-water lakes (Griffith et al. 1997).

The United States Geological Survey 1956 (photorevised 1987) 1:24,000 Citrus Park,
Fla. quadrangle map indicates a water level elevation of 38 ft, NGVD, a level
corresponding to an area of 23 acres. The Florida Lake Gazetteer (Shafer ef al. 1986)
lists a lake area of 24 acres at this elevation. The lake has no outlet (Figure 6-46).

A detailed topographic map of the Lake Raleigh basin (Figure 6-47) was developed for
estimation of surface areas associated with various water level elevations. Data used
for map production were obtained from field surveys and 1:200 aerial photograph maps
of the basin containing one-foot contour lines prepared using photogrammetric
methods.

Based on field surveys conducted in 1977, the Governing Board adopted management
levels (currently referred to as Guidance Levels) for the lake in September 1980 (Table
6-43).

Table 6-43. Lake Raleigh: Adopted Guidance Levels (09 September 1980) and
Associated Area Values.

Ten Year Flood Guidance Level 43.30 331
High Level 42.50 30.9
Low Level 38.00 23.0
Extreme Low Level 35.00 18.3

6-104



Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for Lake Raleigh, a Category 3 Lake,
are listed in Table 6-44, along with area values for each water level. The Basin
Connectivity, Species Richness, Aesthetic and Recreation/Ski Standards for the lake
are lower than the Historic P50 elevation, and were evaluated for development of
minimum levels. The Aesthetic Standard, the most conservative of these standards,
was used to establish the proposed Minimum Lake Level at 42.82 ft. The proposed
Minimum Lake Level is 1.1 ft below the Historic P50 elevation. Lake area at the
proposed Minimum Lake Level is about 91% of the area associated with the Historic
P50 elevation. The proposed High Minimum Lake Level was established at 43.82 ft, an
elevation corresponding to the Minimum Lake Level plus the RLWR50 (1.0 ft) for the
northern Tampa Bay area. The proposed High Minimum Lake Level is 1.1 ft below the
High Guidance Level and about 3.2 ft lower than the Low Floor Slab elevation. Lake
area at the proposed High Minium Level is about 90% of that associated with the High
Guidance Level. Development of Guidance Levels is described in the following sub-
section.

Table 6-44. Lake Raleigh: Recommended Minimum and Guidance Levels with
Associated Area Values.

Ten-Year Flood Guidance Level 45.80 NA

High Guidance Level 44.92 38.5
High Minimum Lake Level 43.82 34.6
Minimum Lake Level 42.82 31.6
Low Guidance Level 42.82 31.6

NA = not available

Summary of Dala and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Lake Raleigh for the period from September 1930
through the present (December 2000) (Figure 6-48; see Figure 6-46 for location of the
District water level gauge). For the period from January 1964 to the present, the data
are classified as Current data. These data were used to calculate the Current P10,
P50, P90 (Table 6-45). The Category 3 Lake Normal Pool elevation (Table 6-45) was
established using cypress ( Taxodium spp.) trees along the east shore of the lake (Table
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6-46, Figure 6-46). The low floor slab elevation was established based on a field
survey (Tables 6-45 and 6-47, Figure 6-46). There are no surface outlets from Lake
Raleigh, 50 a control point elevation was not established.

Based on the relationship between the Category 3 Lake Normal Pool elevation and the
Current P10, the High Guidance Level was established at the Category 3 Lake Normal
Pool elevation (Table 6-45). The Historic P50 and Low Guidance Level were
determined using the High Guidance Level and the Northern Tampa Bay Region
RLWR50 (1.0 ft) and RLWRS0 (2.1 ft) (Table 6-45).

Lake Raleigh is not contiguous with any cypress-dominated wetlands of 0.5 of more
acres in size and is therefore classified as a Category 3 Lake. The basin does contain
sizable stands of maidencane (Panicum hemitomum), rush fuirena (Fuirena scirpoidea)
and other wetland vegetation. No docks are located at the lake, so development of a
Dock-Use Standard is not appropriate. The Basin Connectivity Standard was
established at 37.6 ft, based on use of power boats in the lake, a critical high-spot
elevation of 34.5 ft and the RLWR5090 for the northern Tampa Bay area (1.1 ft). The
Species Richness Standard was established at 42.0 ft, based on a 15% reduction in
lake surface area from that at the Historic P50 elevation. The Aesthetic-Standard was
established at the Low Guidance Level elevation of 42.82 ft. The Recreation/Ski
Standard was established at 46.1 ft, based on a critical ski elevation of 45.0 ft and the
RLWR5090 for the northern Tampa Bay area (1.1 ft). Review of the dynamic ratio for
lake stages bounded by the Current P10 and Current P90 elevations did not indicate
that potential changes in basin susceptibility to wind-induced sediment resuspension
would be of concern for minimum levels development (Table 4-1, Figure 6-50).
Changes in potential herbaceous wetland area and area of potential aquatic
macrophyte colonization with lake stage also did not indicate that use of any of the
identified standards would be inappropriate (Figure 6-50).

The Ten Year Flood Guidance Level (Table 6-44) was established for Lakes Raleigh
using the methodology for closed basin lakes described in Section 5 of this report. The
closed basin criteria were selected because Lake Raleigh has no positive outfall. Lake
stage in the basin appears to be impacted after 1961 by groundwater withdraws from
the Cosme well field. In accordance with the methodology, the 10-year flood level was
based on a frequency analysis of the lake stage record from 1930 to 1961. A
frequency analysis on stages beyond 1961 would have lowered the 10-year flood level
as a result of using lake stages impacted by groundwater withdrawals.
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Table 6-45. Lake Raleigh: Summary of Elevation Data and Associated Area
Values Used for Establishing Minimum Levels.

Current P10 40.37 26.7
Current P50 37.40 22.1
Current P90 30.65 12.4
Category 3 Lake Normal Pool 44,92 38.5
Low Floor Slab 47.05 NA
Control Point NA NA
High Guidance Level 44.92 (Category 3 Lake | 38.5
Normal Pool)
Historic P50 43.92 (HGL - RLWR50) | 34.9
Low Guidance Level 42.82 (HGL - RLWR90) | 31.6
Dock-Use Standard NA NA
Basin Connectivity Standard 37.60 22.4
Species Richness Standard 42.00 29.7
Aesthetic Standard 42.82 31.6
Recreation/Ski Standard 46.10 NA

NA = not available / not applicable
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Table 6-46. Lake Raleigh: Elevation Data Used for Establishing the Category 3
Lake Normal Pool Elevation. Data collected on 01 June 1998; water level = 38.10
ft, NGVD.

Cypress buttress - normal pool 6.90
Cypress buttress - normal pool 6.80
Cypress buttress - normal pool 6.67
Cypress buttress - normal pool 7.04
Cypress buttress - normal pool 6.74

ol
ww-*ﬁﬁ

Table 6-47. Lake Raleigh: Summary of Structural Alteration / Control Point
Elevation Information. Numbers correspond to those shown in Figure 6-49.

it
THRE— - — x =

1 East end of 24" reinforced concrete pipe under Gunn Highway 46.3
2 Natural ground between Lakes Raleigh and Rodgers 42.3
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6-50. Surface area, volume, potential herbaceous wetland area, area potentially
colonized by aquatic macrophytes, and dynamic ratio versus lake stage for Lake
Raleigh, Hillsborough County, Florida.
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Figure 6-50.
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Figure 6-50. (Continued).
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Lake Rogers
General Lake Description

Lake Rogers is located in the Northwest Hillsborough Basin in Hillsborough CGounty,
Florida (Section 27, Township 278, Range 17E). The area surrounding the lake is
categorized as the Land-O-Lakes subdivision of the Tampa Plain in the Ocala Uplift
Physiographic District (Brooks 1981); a region of many lakes on a moderately thick
plain of silty sand overlying Tampa Limestone. As part of the Florida Department of
Environmental Protection’s Lake Bioassessment/Regionalization Initiative, the area has
been identified as the Keystone Lakes region; an area of numerous slightly acidic, low
nutrient, and mostly clear-water lakes (Giriffith et al. 1997).

The United States Geological Survey 1956 (photorevised 1987) 1:24,000 Citrus Park,
Fla. quadrangle map indicates a water level elevation of 36 ft, NGVD. The Florida Lake
Gazetteer (Shafer et al. 1986) lists the lake area at 93 acres at this elevation. The lake
has no outlet (Figure 6-51).

A detailed topographic map of the Lake Rogers basin (Figure 6-52) was developed for
estimation of surface areas associated with various water level elevations. Data used
for map production were obtained from field surveys and 1:200 aerial photograph maps
of the basin containing one-foot contour lines prepared using photogrammetric
methods.

The District has not previously established management levels for Lake Rogers.
Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for Lake Rogers, a Category 3 Lake,
are listed in Table 6-48, along with area values for each water level. The Basin
Connectivity, Species Richness, Aesthetics and Recreation/Ski Standards for the lake
are lower than the Historic P50 elevation, and were evaluated for development of
minimum levels. The Aesthetics Standard, the most conservative of these standards,
was used to establish the proposed Minimum Lake Level at 42.82 ft. The proposed
Minimum Lake Level is 1.1 ft below the Historic P50 elevation. Lake area at the
proposed Minimum Lake Level is about 95% of the area associated with the Historic
P50 elevation. The proposed High Minimum Lake Level was established at 43.82 ft, an
elevation corresponding to the Minimum Lake Level plus the RLWR50 (1.0 ft) for the
northern Tampa Bay area. The proposed High Minimum Lake Level is 1.1 ft below the
High Guidance Level. Lake area at the proposed High Minimum Lake Level is about
95% of that associated with the High Guidance Level. Development of Guidance
Levels is described in the following sub-section.
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Table 6-48. Lake Rogers: Recommended Minimum and Guidance Levels with
Associated Area Values.

{f ‘
Ten-Year Flood Guidance Level 45.80 NA
High Guidance Level 44.92 129.3
High Minimum Lake Level 43.82 123.4
Minimum Lake Level 42.82 118.3
Low Guidance Level 42.82 118.3

NA = not available

Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Lake Rogers for the period from May 1930 through
December 1997 (Figure 6-53; see Figure 6-51 for location of the District water level
gauge). For the period of record from January 1964 through December 1997 the
hydrologic data are classified as Current data. These data were used to calculate the
Current P10, P50, P90 (Table 6-49). The Category 3 Lake Normal Pool elevation
(Table 6-49) for Lake Rogers was established using the Normal Pool value determined
for Lake Raleigh (see Tables 6-45 and 6-46). Saw palmetto (Serenoa repens) shrubs
and longleaf pine (Pinus palustris) trees surrounding Lake Rogers indicate a Normal
Pool elevation of 48.68 ft NGVD (Table 6-50). This value is substantially higher than
that recently measured at Lake Raleigh (44.92 ft NGVD, Table 6-46); a surprising
difference, since the lakes are connected when surface water levels exceed 42.3 ft
NGVD. In addition, a survey of the region conducted in 1977 indicates that the saw
palmetto fringe existed around Lake Rogers at an elevation of 42.10 ft NGVD
(SWFWMD, unpublished data). Because the palmetto line elevation estimated for Lake
Rogers is suspect, use of the value established for Lake Raleigh was viewed as a
reasonable means to establish the Category 3 Lake Normal Pool for Lake Rogers.
Lake Rogers has no surface outlets, and no homes are located adjacent to the basin,
so the control point elevation and low floor slab elevation were not established.

Based on the relationship between the Category 3 Lake Normal Pool elevation and the
Current P10, the High Guidance Level was established at the Category 3 Lake Normal
Pool elevation (Table 6-49). The Historic P50 and Low Guidance Level were
determined using the High Guidance Level and the Northern Tampa Bay Region
RLWR50 (1.0 ft) and RLWR90 (2.1 ft) (Table Rogers Table 6-49).

Lake Rogers is not contiguous with any cypress-dominated wetlands of 0.5 of more
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acres in size and is therefore classified as a Category 3 Lake. The basin does contain
stands of maidencane (Panicum hemitomum) and other wetland vegetation. No docks
are |located at the lake, so development of a Dock-Use Standard is not appropriate.
The Basin Connectivity Standard was established at 37.6 ft, based on use of power
boats in the lake, a critical high-spot elevation of 34.5 ft and the RLWR5090 for the
northern Tampa Bay area (1.1 ft). The Species Richness Standard was established at
40.00 ft, based on a 15% reduction in lake surface area from that at the Historic P50
elevation. An Aesthetics Standard was established at the Low Guidance Level
elevation of 42.82 ft. The Recreation/Ski Standard was established at 37.1 ft, based on
a critical ski elevation of 36.0 ft and the RLWR5090 for the northern Tampa Bay area
(1.1 ft). Review of the dynamic ratio for lake stages bounded by the Current P10 and
Current P90 elevations did not indicate that potential changes in basin susceptibility to
wind-induced sediment resuspension would be of concern for minimum levels
development (Table 4-1, Figure 6-55). Changes in potential herbaceous wetland area
and area of potential aquatic macrophyte colonization with lake stage also did not
indicate that use of any of the identified standards would be inappropriate (Figure 6-55).

The Ten Year Flood Guidance Level (Table 6-48) was established for Lakes Rogers
using the methodology for closed basin lakes described in Section 5 of this report. The
closed basin criteria were selected because Lake Rogers has no positive outfall. Lake
stage in the basin appears to be impacted after 1961 by groundwater withdraws from
the Cosme well field. In accordance with the methodology, the 10-year flood level was
based on a frequency analysis of the lake stage record from 1930 to 1961. A
frequency analysis on stages beyond 1961 would have lowered the 10-year flood level
as a result of using lake stages impacted by groundwater withdrawals.

Table 6-49. Lake Rogers: Summary of Elevation Data and Associated Area
Values Used for Establishing Minimum Levels.

Current P10 37.86 95.1
Current P50 35.68 84.8
Current P90 29.96 54.0
Category 3 Lake Normal Pool 44.92* 129.3
Low Floor Slab NA NA
Control Point NA NA
High Guidance Level 44 .92 (Category 3 129.3
Lake Normal Pool)
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Historic P50 43.92 123.9
(HGL - RLWR50)

Low Guidance Level 42.82 118.3
(HGL - RLWR90)

Dock-Use Standard NA NA

Basin Connectivity Standard 37.6 93.7

Species Richness Standard 40.00 105.3

Aesthetic Standard 42.82 118.3

Recreation/Ski Standard 37.1 91.4

NA = not available / not applicable

* Normal Pool elevation established based on hydrologic indicators at Lake Raleigh

Table 6-50. Lake Rogers: Elevation Data Used for Establishing the Category 3
Lake Normal Pool Elevation. Data collected 23 December 1997; water level =
31.86 ft, NGVD.

Base of Saw Palmetto 16.98 48.84
Base of Saw Palmetto 16.65 48.51
Base of Saw Palmetto 16.32 48.18
Lakeward Long Leaf Pine 17.33 49.19

Table 6-51. Lake Rogers: Summary of Structural Alteration / Control Point
Elevation Information. Numbers correspond to those shown in Figure 6-54.

i
JJJJJ

At “H I

1 East end of 24" reinforced concrete pipe under Gunn Highway

2 Natural ground between Lakes Raleigh and Rodgers
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6-55. Surface area, volume, potential herbaceous wetland area, area potentially
colonized by aquatic macrophytes, and dynamic ratio versus lake stage for Lake
Rogers, Hillsborough County, Florida.
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Figure 6-55.
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Figure 6-55. (Continued).
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Round Lake
General Lake Description

Round Lake is lake located in the Northwest Hillsborough Basin in Hillsborough County,
Florida (Sections 21 and 22, Township 27S, Range 18E). The area surrounding the
lake is categorized as the Land-O-Lakes subdivision of the Tampa Plain in the Ocala
Uplift Physiographic District (Brooks 1981); a region of many lakes on a moderately
thick plain of silty sand overlying Tampa Limestone. As part of the Florida Department
of Environmental Protection's Lake Bioassessment/Regionalization Initiative, the area
has been identified as the Land-O-Lakes lake region; an area of numerous neutral to
slightly alkaline, low to moderate nutrient, clear-water lakes (Griffith et al. 1997).

A lake surface elevation is not included on the 1956 United States Geological Survey
(photorevised 1987) 1:24,000 Sulphur Springs, Fla. quadrangle map or the 1956
(photorevised 1987) Citrus Park, Fla. quadrangle map. The Florida Lake Gazetteer
(Shafer et al. 1986) lists the lake surface area as 11 acres at an elevation of 53 ft,
NGVD. The lake has a drainage area of 0.7 square miles. There are no inlets to the
lake, however, an augmentation well along the northeast shore has been used to
supply the basin with water from the Floridan Aquifer since the mid-1960s (Stewart and
Hughes 1974) The lake drains through a partially filled-in ditch along the western shore
which leads to Saddleback Lake (Figure 6-56).

A detailed topographic map of the Round Lake basin (Figure 6-57) was developed for
estimation of surface areas associated with various water level elevations. Data for
map production were obtained from field surveys and 1:200 aerial photograph maps of
the basin containing one-foot contour lines prepared using photogrammetric methods.

The District has not previously established management levels for Round Lake.
Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for the Round Lake, a Category 3 Lake,
are listed in Table 6-52, along with area values for each water level. The Dock-Use
Species Richness, and Aesthetic Standards for the lake are lower than the Historic P50
elevation, and were evaluated for development of minimum levels. The Dock-Use
Standard, the most conservative of these standards, was used to establish the
proposed Minimum Lake Level at 53.26 ft. The proposed Minimum Lake Level is 0.2 ft
below the Historic P50 elevation. Lake area at the proposed Minimum Lake Level is
about 93% of the area associated with the Historic P50 elevation. The proposed High
Minimum Lake Level was established at 54.26 ft, an elevation corresponding to the
Minimum Lake Level plus the RLWR50 (1.0 ft) for the northern Tampa Bay area. The
proposed High Minimum Lake Level is 0.1 ft above the High Guidance Level and about
3.3 ft lower than the Low Floor Slab elevation. Development of Guidance Levels is
described in the following sub-section.
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Table 6-52. Round Lake: Recommended Minimum and Guidance Levels with
Associated Area Values.

i A :
Ten-Year Flood Guidance Level 56.08 NA

High Guidance Level 54.12 11.3
High Minimum Lake Level 54.26 11.5
Minimum Lake Level 53.26 10.5
Low Guidance Level 53.24 10.4

NA = not available

Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Round Lake for the period from January 1965 through
July 1996 (Figure 6-58,; see Figure 6-56 for location of lake water level gauge). For the
period of record from January 1974 through July 1996, the hydrologic data are
classified as Current data. These current data were used to calculate the Current P10,
P50, P90 (Table 6-53). The Category 3 Lake Normal Pool elevation (Table 6-53) was
established using cypress trees along the west and south shores of the lake (Table 6-
54, Figure 6-56). The low floor slab and control point elevations were determined using
available one-foot contour interval aerial maps, and field surveys (Tables 6-53 and 6-
55, Figure 6-59). The Category 3 Lake Normal Pool elevation is above the control
point, so the lake is considered to be Structurally Altered.

Based on the relationship between the control point elevation, the Category 3 Lake
Normal Pool elevation, and the Current P10, the High Guidance Level was established
at the Current P10 elevation (Table 6-53). The Historic P50 was determined by
subtracting the difference between the Current P10 and P50 from the High Guidance
Level elevation (Table 6-53). The Low Guidance Level was determined similarly by
subtracting the difference between the Current P10 and P90 from the High Guidance
Level elevation.

Round Lake is not contiguous with any cypress-dominated wetlands of 0.5 of more
acres in size and is therefore classified as a Category 3 Lake. The basin does contain
stands of maidencane (Panicum hemitomum) and spatterdock (Nuphar futeum). A
Dock-Use Standard was established at 53.26 ft, based on the Dock-End Sediment
elevation of 50.16 ft, developed from measurements for 13 docks. Development of a
Basin Connectivity Standard is not appropriate, based on the morphology of the lake
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basin. A Species Richness Standard was established at 51.4 ft, based on a 15%
reduction in lake surface area from that at the Historic P50 elevation. An Aesthetic
Standard was established at the Low Guidance Level elevation of 53.24 ft.
Development of a Recreation/Ski Standard is not appropriate, based on the size of the
lake system. Review of the dynamic ratio for lake stages bounded by the Current P10
and Current P90 elevations did not indicate that potential changes in basin susceptibility
to wind-induced sediment resuspension would be of concern for minimum levels
development (Table 4-1, Figure 6-60). Changes in potential herbaceous wetland area
and area of potential aquatic macrophyte colonization with lake stage also did not
indicate that use of any of the identified standards would be inappropriate (Figure 6-60).

The Ten Year Flood Guidance Level (Table 6-52) was established for Round Lake
using the methodology for open basin lakes described in Section 5 of this report. The
District used an existing hydrologic and hydraulic computer model of the Rocky Creek
Watershed developed by Hillsborough County (Hillsborough County 1998). The Rocky
Creek runoff hydrographs were computed using the NRCS Dimensionless Unit
Hydrograph method, a 256 shape factor, a 10.0 inch rainfall depth, and a 72-hour
rainfall distribution developed by the South Florida Water Management District. The
Rocky Creek conveyance system was simulated with the Hillsborough County modified
version of EXTRAN, and the hydrodynamic routing component of the Environmental
Protection Agency’s Stormwater Management Model (SWMM) v.4.31. District staff
modified the EXTRAN input data developed by Hillsborough County, to include
additional surveyed elements of the Round Lake outlet conveyance system. The initial
elevation of Round Lake was set at the outlet control point elevation of 53.72 feet
NGVD. The District modified data set was then used to determine the 10-year flood
level based on runoff hydrographs from the 10-year storm event.

Table 6-53. Round Lake: Summary of Elevation Data and Associated Area Values
Used for Establishing Minimum Levels.

Current P10 5412 11.3
Current P50 53.42 11.3
Current P90 53.24 10.4
Category 3 Lake Normal Pool | 55.83 13.8
Low Floor Slab 57.54 NA

Control Point 53.72 10.8
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High Guidance Level 5412 11.3
(Current P10)
Historic P50 53.42 11.3
(HGL - Current P10 and
P50 difference
Low Guidance Level 53.24 10.4
(HGL - Current P10 and
P90 difference
Dock-Use Standard 53.26 10.5
Basin Connectivity Standard NA NA
Species Richness Standard 51.35 9.0
Aesthetic Standard 53.24 10.4
Recreation/Ski Standard NA NA

NA = not available / not applicable

Table 6-54. Round Lake: Elevation Data Used for Establishing the Category 3
Lake Normal Pool Elevation. Data collected 24 June 1999; water level = 52.82 ft,
NGVD.

Cypress buttress - normal pool 2.65
Cypress buttress - normal pool 3.16
Cypress buttress - normal pool 3.48
Cypress buttress - normal pool 3.15
Cypress buttress - normal pool - 282
Cypress buttress - normal pool 2.96
Cypress buttress - normal pool 3.03
Cypress buttress - normal pool 2.82
Cypress buttress - normal pool 3.03
| i s
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Table 6-55. Round Lake: Summary of Structural Alteration / Control Point
Elevation Information. Numbers correspond to those shown in Figure 6-59.

i
1 West end of 18" corrugated metal pipe

2 Bottom of drop inlet structure

3 Control point: east end of 8” corrugated metal pipe
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6-60. Surface area, volume, potential herbaceous wetland area, area potentially
colonized by aquatic macrophytes, and dynamic ratio versus lake stage for
Round Lake, Hillsborough County, Florida.
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Figure 6-60. (Continued).
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Figure 6-60.

(Continued).

Stage and Dynamic Ratio
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Saddleback Lake
General Lake Description

Saddleback Lake is lake located in the Northwest Hillsborough Basin in Hillsborough
County, Florida (Section 22, Township 273, Range 18E). The area surrounding the
lake is categorized as the Land-O-Lakes subdivision of the Tampa Plain in the Ocala
Uplift Physiographic District (Brooks 1981); a region of many lakes on a moderately
thick plain of silty sand overlying Tampa Limestone. As part of the Florida Department
of Environmental Protection’s Lake Bioassessment/Regionalization Initiative, the area
has been identified as the Land-O-Lakes lake region; an area of numerous neutral to
slightly alkaline, low to moderate nutrient, clear-water lakes (Griffith et al. 1997).

A lake surface elevation of 54 ft is indicated on the 1956 United States Geological
Survey (photorevised 1987) 1:24,000 Sulphur Springs, Fla. quadrangle map. The
Florida Lake Gazetteer (Shafer ef al. 1986) lists the lake surface area as 33 acres at an
elevation of 54 ft, NGVD. The lake has a drainage area of 1.5 square miles. Inlets to
the lake include shallow ditches from Crenshaw Lake to the north and Round Lake to
the west. The lake drains through a ditch on the southwestern shore to a wetland area
north of Zambito Lake (Figure 6-61). Saddleback Lake has been intermittently
augmented with water pumped from the Floridan Aquifer since the mid-1960s (Stewart
and Hughes 1974).

A detailed topographic map of the Saddleback Lake basin (Figure 6-62) was developed
for estimation of surface areas associated with various water level elevations. Data
used for map production were obtained from field surveys and 1:200 aerial photograph
maps of the basin containing one-foot contour lines prepared using photogrammetric
methods.

Based on field surveys conducted in 1977, the Governing Board adopted management
levels (currently referred to as Guidance Levels) for the Saddleback Lake in September
1980 (Table 6-56).

Table 6-56. Saddleback Lake: Adopted Guidance Levels (09 September 1980) and
Associated Area Values.

Ten Year Flood Guidance Level 56.50 NA

High Level 55.50 53.0
Low Level 53.00 33.9
Extreme Low Level 50.56 242

NA = not available
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Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for the Saddleback Lake, a Category 2
Lake, are listed in Table 6-57, along with area values for each water level.

The Minimum Lake Level was established at the Historic P50 elevation at 53.59 ft. The
proposed High Minimum Lake Level was established at the High Guidance Level at
54.59 ft. The proposed High Minimum Lake Level is 2.2 ft below the Low Floor Slab
elevation. Development of Guidance Levels is described in the following sub-section.

Table 6-57. Saddleback Lake: Recommended Minimum and Guidance Levels with
Associated Area Values.

High Guidance Level 54.59 45.7
High Minimum Lake Level 54.59 45.7
Minimum Lake Level 53.59 37.2
Low Guidance Level 52.49 29.0

NA = not available

Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Saddleback Lake for the period from June 1971
through the present (December 2000) (Figure 6-63; see Figure 6-61 for location of lake
water level gauge). For the period of record from January 1974 through the present ,
the hydrologic data are classified as Current data. These current data were used to
calculate the Current P10, P50, P90 (Table 6-58). The Normal Pool elevation was
established using cypress trees growing in a wetland adjacent to the southwest shore of
the north lake basin (Table 6-58. Figure 6-61). The low floor slab and control point
elevations were determined using available one-foot contour interval aerial maps, and
field survey information(Tables 6-58 and 6-60, Figure 6-64). The Normal Pool elevation
is above the control point, so the lake is considered to be Structurally Altered.

Based on the relationship between the control point elevation, the Normal Pool
elevation and the Current P10, the High Guidance Level was established at the Current
P10 elevation (Table 6-58). The Historic P50 and Low Guidance Level were
determined using the High Guidance Level and the Northern Tampa Bay area RLWR50
(1.0 ft) and RLWR90 (2.1 ft).
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The southwest corner of the north basin of Saddleback Lake is contiguous with a
cypress-dominated wetland of more than 0.5 acres in size. The lake is classified as a
Category 2 Lake because the elevation 1.8 feet below the Normal Pool elevation (54.15
ft) is greater than the Historic P50 elevation.

The Ten Year Flood Guidance Level (Table 6-57) was established for Saddleback Lake
using the methodology for open basin lakes described in Section 5 of this report. The
District used an existing hydrologic and hydraulic computer model of the Rocky Creek
Watershed developed by Hillsborough County (Hillsborough County 1998). The Rocky
Creek runoff hydrographs were computed using the NRCS Dimensionless Unit
Hydrograph method, a 256 shape factor, a 10.0 inch rainfall depth, and a 72-hour
rainfall distribution developed by the South Florida Water Management District. The
Rocky Creek conveyance system was simulated with the Hillsborough County modified
version of EXTRAN, and the hydrodynamic routing component of the Environmental
Protection Agency's Stormwater Management Model (SWMM) v.4.31. District staff
modified the EXTRAN input data developed by Hillsborough County, to include
additional surveyed elements of the Saddleback Lake outlet conveyance system. The
initial elevation of Saddleback Lake was set at the outlet control point elevation of 53.65
feet NGVD. The modified data set was then used to determine the 10-year flood level
based on runoff hydrographs from the 10-year storm event.

Table 6-58. Saddleback Lake: Summary of Elevation Data and Associated Area
Values Used for Establishing Minimum Levels.

Current P10 54.59 45.7
Current P50 53.38 36.1
Current P90 52.35 28.6
Normal Pool 55.95 55.0
Low Floor Slab 56.79 NA

Control Point 53.65 37.2
High Guidance Level 54.59 (Current P10) 457
Historic P50 53.59 (HGL - RLWR50) | 37.2
Low Guidance Level 52.49 (HGL - RLWR90) |29.0

NA = not available / not applicable
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Table 6-59. Saddleback Lake: Elevation Data Used for Establishing the “Normal
Pool” Elevation. Data collected 13 December, 2000; water level = 52.07 ft, NGVD.

i
i

s
Cypress buttress - normal pool 3.80
Cypress buttress - normal pool 3.98
Cypress buttress - normal pool 3.86
Cypress buttress - normal pool 4,14
Cypress buttress - normal pool 4.34
Cypress buttress - normal pool 3.83
Cypress buttress - normal pool 3.92
Cypress buttress - normal pool 3.67
Cypress buttress - normal pool 3.85
Cypress buttress - normal pool 3.38
[Mean 8

Table 6-60. Saddleback Lake: Summary of Structural Alteration / Control Point
Elevation Information. Numbers correspond to those shown in Figure 6-64.

.

1 Control point: sediment in channel north of structure

2 North end of structure: two 36" corrugated metal culverts
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Starvation Lake
General Lake Description and Previously Adopted Lake Management Levels

Starvation Lake is located in the Northwest Hillsborough Basin in Hillsborough County,
Florida (Section 21, Township 27S, Range 18E). The area surrounding the lake is
categorized as the Land-O-Lakes subdivision of the Tampa Plain in the Ocala Uplift
Physiographic District (Brook 1982); a region of many lakes on a moderately thick plain
of silty sand overlying Tampa Limestone. As part of the Florida Department of
Environmental Protection’s Lake Bioassessment/Regionalization Initiative, the area has
been identified as the Land-O-Lakes lake region; an area of numerous neutral to
slightly alkaline, low to moderate nutrient, clear-water lakes (Griffith et al. 1997).

A lake surface elevation is not provided on the 1956 United States Geological Survey
(photorevised 1987) 1:24,000 Citrus Park, Fla. quadrangle map, although the lake is
shown separated into two basins, a state expected when the surface water elevation
drops below 46-47 ft NGVD. The Florida Lake Gazetteer (Shafer et al. 1986) lists the
lake surface area at 52 acres when the water level is at an elevation of 53 ft NGVD.
The lake has a drainage area of 0.7 square miles. Inlets to the lake include a culvert
connected to a small cypress wetland northwest of the lake, and a canal entering the
lake from Lake Jackson to the west. The lake drains through a ditch on the southern
shore which leads to Lake Crum (Figure 6-65). Anecdotal reports indicate that
Starvation Lake was intermittently augmented with Floridan ground water prior to the
1980s (Hassell 1994).

A detailed topographic map of the Starvation Lake basin (Figure 6-66) was developed
for estimation of surface areas associated with various water level elevations. Data
used for map production were obtained from field surveys and 1:200 aerial photograph
maps of the basin containing one-foot contour lines prepared using photogrammetric
methods.

Based on studies completed in 1977, the Governing Board adopted management levels
(currently referred to as Guidance Levels) for Starvation Lake in September 1980
(Table 6-61).

Table 6-61. Lake Starvation: Adopted Guidance Levels (09 September 1980) and
Associated Area Values.

Ten Year Flood Guidance Level 55.00 NA

High Level 53.00 81.4
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Low Level 50.00 55.2

Extreme Low Level 48.00 48.0
NA = not available

Proposed Minimum and Guidance Levels

Recommended Minimum and Guidance Levels for the Starvation Lake, a Category 3
Lake, are listed in Table 6-62, along with area values for each water level. The Basin
Connectivity, Species Richness, and Aesthetic Standards for the lake are lower than
the Historic P50 elevation, and were evaluated for development of minimum levels.
The Species Richness Standard, the most conservative of these standards, was used
to establish the proposed Minimum Lake Level at 50.65 ft. The proposed Minimum
Lake Level is 1.1 ft below the Historic P50 elevation. Lake area at the proposed
Minimum Lake Level is about 85% of the area associated with the Historic P50
elevation. The proposed High Minimum Lake Level was established at 51.65 ft, an
elevation corresponding to the Minimum Lake Level plus the RLWR50 (1.0 ft) for the
northern Tampa Bay area. The proposed High Minimum Lake Level is 1.1 ft below the
High Guidance Level. Lake area at the proposed High Minimum Lake Level is about
91% of that associated with the High Guidance Level. Development of Guidance
Levels is described in the following sub-section.

Table 6-62. Starvation Lake: Recommended Minimum and Guidance Levels with
Associated Area Values.

Ten-Year Flood Guidance Level 53.77 NA

High Guidance Level 52.72 80.2
High Minimum Lake Level 51.65 72.9
Minimum Lake Level 50.65 62.9
Low Guidance Level 50.62 62.9

NA = not available

Summary of Data and Analyses Supporting Recommended Minimum and
Guidance Levels

Hydrologic data are available for Starvation Lake for the period from June 1961 through
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the present (December 2000) (Figure 6-67, see Figure 6-65 for location of the District
water level gauge). For the period of record from January 1974 to the present, the
hydrologic data are classified as Current data. These current data were used to
calculate the Current P10, P50, P90 (Table 6-63). The Category 3 Lake Normal Pool
elevation (Table 6-63) was established based on measurement of the elevation of saw
palmetto (Serenca repens) shrubs along the lake shore, and the morphology of
buttressed cypress trees along the south shore of Lake Jackson (Table 6-64). Because
the lake is in a public park, no homes are found in lake vicinity. The control point
elevation was determined using available one-foot contour interval aerial maps, and
field surveying (Tables 6-63 and 6-65, Figure 6-68). The Category 3 Lake Normal Pool
elevation is above the control point, so the lake is considered to be Structurally Altered.

Based on the relationship between the control point elevation, the Category 3 Lake
Normal Pool elevation and the Current P10, the High Guidance Level was established
at the control point elevation (Table 6-58). The Historic P50 and Low Guidance Level
were determined using the High Guidance Level and the Northern Tampa Bay Region
RLWRS50 (1.0 ft) and RLWRQ0 (2.1 ft) (Table 6-63).

Starvation Lake is not contiguous with any cypress-dominated wetlands of 0.5 of more
acres in size and is therefore classified as a Category 3 Lake. The basin does contain
stands of cattail (Typha sp.) and other wetland vegetation. No docks have been
constructed at the lake, so development of a Dock-Use Standard is not appropriate. A
Basin Connectivity Standard was established at 49.6 ft, based on use of power boats in
the lake, a critical high-spot elevation of 46.5 ft and the RLWR5090 for the northern
Tampa Bay area (1.1 ft). A Species Richness Standard was established at 50.65 ft,
based on a 15% reduction in lake surface area from that at the Historic P50 elevation.
An Aesthetic-Standard was established at the Low Guidance Level elevation of 50.62 ft.
A Recreation/Ski Standard was established at 52.1 ft, based on a critical ski elevation
of 51.0 ft and the RLWR5090 for the northern Tampa Bay area (1.1 ft). Review of the
dynamic ratio for lake stages bounded by the Current P10 and Current P90 elevations
did not indicate that potential changes in basin susceptibility to wind-induced sediment
resuspension would be of concern for minimum levels development (Table 4-1, Figure
6-69). Changes in potential herbaceous wetland area and area of potential aquatic
macrophyte colonization with lake stage also did not indicate that use of any of the
identified standards would be inappropriate (Figure 6-69).

The Ten Year Flood Guidance Level (Table 6-62) was established for Starvation Lake
using the methodology for open basin lakes described in Section 5 of this report. The
District used an existing hydrologic and hydraulic computer model of the Rocky Creek
Watershed developed by Hillsborough County (Hillsborough County 1998). The Rocky
Creek runoff hydrographs were computed using the NRCS Dimensionless Unit
Hydrograph method, a 256 shape factor, a 10.0 inch rainfall depth, and a 72-hour
rainfall distribution developed by the South Florida Water Management District. The
Rocky Creek conveyance system was simulated with the Hillsborough County modified
version of EXTRAN, and the hydrodynamic routing component of the Environmental
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Protection Agency’s Stormwater Management Model (SWMM) v.4.31. District staff
modified the EXTRAN input data developed by Hillsborough County to include
additional surveyed elements of the Starvation Lake outlet conveyance system. The
initial elevation of Starvation Lake was set at the outlet control point elevation of 52.72
fee NGVD. The modified data set was then used to determine the 10-year flood level
based on runoff hydrographs from the 10-year storm event.

Table 6-63. Starvation Lake: Summary of Elevation Data and Associated Area
Values Used for Establishing Minimum Levels.

Current P10 51.97 75.5
Current P50 48.88 515
Current P90 45.66 37.1
Category 3 Lake Normal Pool 53.33 NA
Low Floor Slab NA NA
Control Point 52.72 80.2
High Guidance Level 52.72 80.2
(Control Point)
Historic P50 51.72 73.7
(HGL - RLWR50)
Low Guidance Level 50.62 62.9
(HGL - RLWR90)
Dock-Use Standard NA NA
Basin Connectivity Standard 49.6 53.9
Species Richness Standard 50.65 62.9
Aesthetic Standard 50.62 62.9
Recreation/Ski Standard 52.1 76.3

NA = not available / not applicable
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Table 6-64. Starvation Lake: Elevation Data Used for Establishing the Category 3
Lake Normal Pool Elevation. Data collected from Starvation Lake* on a date when
the water level was 66.25 ft, NGVD and from Lake Jackson on 12 August, 1999;
water level = 47.44 ft, NGVD.

Base of saw palmetto | NA 53.50
Base of live oak NA 52.24
Cypress buttress - normal pool 5.99* 53.43"
Cypress buttress - normal pool 6.00" 53.44*
Cypress buttress - normal pool 6.02" 53.46*
Cypress buttress - normal pool 6.13* 53.57"
Cypress buttress - normal pool 5.85" 53.29"
Cypress buttress - normal

-

NA = not available
Note: “Base of saw palmetto” and “Base of live oak” values are means of data obtained
from Jim Bays/CH2M Hill

Table 6-65. Starvation Lake: Summary of Structural Alteration / Control Point
Elevation Information. Numbers correspond to those shown in Figure 6-68.

"'.r i &ﬂmsc;;;

1 Control point: vegetated natural ground 52.72
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6-69. Surface area, volume, potential herbaceous wetland area, area potentially
colonized by aquatic macrophytes, and dynamic ratio versus lake stage for
Starvation Lake, Hillsborough County, Florida.
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Figure 6-69. (Continued).
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Figure 6-69. (Continued).
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Appendices

Appendix A. Sections 373.042 and 373.0421, FIorida Statutes.

2000 Florida Statutes

Title XXVIII. NATURAL RESOURCES; CONSERVATION, RECLAMATION, AND USE
Chapter 373. WATER RESQURCES

Part|. STATE WATER RESQURCES PLAN

373.042 Minimum flows and levels.--

(1)

()

Within each section, or the water management district as a whole, the
department or the governing board shall establish the following:

(a) Minimum flow for all surface watercourses in the area. The minimum flow for
a given watercourse shall be the limit at which further withdrawals would be
significantly harmful to the water resources or ecology of the area.

(b) Minimum water level. The minimum water level shall be the level of
groundwater in an aquifer and the level of surface water at which further
withdrawals would be significantly harmful to the water resources of the area.

The minimum flow and minimum water level shall be calculated by the
department and the governing board using the best information available. When
appropriate, minimum flows and levels may be calculated to reflect seasonal
variations. The department and the governing board shall also consider, and at
their discretion may provide for, the protection of nonconsumptive uses in the
establishment of minimum flows and levels.

By July 1, 1996, the Southwest Florida Water Management District shall amend
and submit to the department for review and approval its priority list for the
establishment of minimum flows and levels and delineating the order in which the
governing board shall establish the minimum flows and levels for surface
watercourses, aquifers, and surface water in the counties of Hillsborough, Pasco,
and Pinellas. By November 15, 1997, and annually thereafter, each water
management district shall submit to the department for review and approval a
pricrity list and schedule for the establishment of minimum flows and levels for
surface watercourses, aquifers, and surface waters within the district. The priority
list shall also identify those water bodies for which the district will voluntarily
undertake independent scientific peer review. By January 1, 1998, and annually
thereafter, each water management district shall publish its approved priority list
and schedule in the Florida Administrative Weekly. The priority list shall be
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(4)

based upon the importance of the waters to the state or region and the existence
of or potential for significant harm to the water resources or ecology of the state
or region, and shall include those waters which are experiencing or may
reasonably be expected to experience adverse impacts. The priority list and
schedule shall not be subject to any proceeding pursuant to chapter 120. Except
as provided in subsection (3), the development of a priority list and compliance
with the schedule for the establishment of minimum flows and levels pursuant to
this subsection shall satisfy the requirements of subsection (1).

Minimum flows or levels for priority waters in the counties of Hillsborough, Pasco,
and Pinellas shall be established by October 1, 1997. Where a minimum flow or
level for the priority waters within those counties has not been established by the
applicable deadline, the secretary of the department shall, if requested by the
governing body of any local government within whose jurisdiction the affected
waters are located, establish the minimum flow or level in accordance with the
procedures established by this section. The department's reasonable costs in
establishing a minimum flow or level shall, upon request of the secretary, be
reimbursed by the district.

(a) Upon written request to the department or governing board by a substantially
affected person, or by decision of the department or governing board, prior to the
establishment of a minimum flow or level and prior to the filing of any petition for
administrative hearing related to the minimum flow or level, all scientific or
technical data, methodologies, and models, including all scientific and technical
assumptions employed in each model, used to establish a minimum flow or level
shall be subject to independent scientific peer review. Independent scientific
peer review means review by a panel of independent, recognized experts in the
fields of hydrology, hydrogeology, limnology, biology, and other scientific
disciplines, to the extent relevant to the establishment of the minimum flow or
level.

(b) If independent scientific peer review is requested, it shall be initiated at an
appropriate point agreed upon by the department or governing board and the
person or persons requesting the peer review. If no agreement is reached, the
department or governing board shall determine the appropriate point at which to
initiate peer review. The members of the peer review panel shall be selected
within 60 days of the point of initiation by agreement of the department or
governing board and the person or persons requesting the peer review. If the
panel is not selected within the 60-day period, the time limitation may be waived
upon the agreement of all parties. If no waiver occurs, the department or
governing board may proceed to select the peer review panel. The cost of the
peer review shall be borne equally by the district and each party requesting the
peer review, to the extent economically feasible. The panel shall submit a final
report to the governing board within 120 days after its selection unless the
deadline is waived by agreement of all parties. Initiation of peer review pursuant
to this paragraph shall toll any applicable deadline under chapter 120 or other
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(3)

law or district rule regarding permitting, rulemaking, or administrative hearings,
until 60 days following submittal of the final report. Any such deadlines shall also
be tolled for 60 days following withdrawal of the request or following agreement
of the parties that peer review will no longer be pursued. The department or the
governing board shall give significant weight to the final report of the peer review
panel when establishing the minimum flow or level.

(c) If the final data, methodologies, and models, including all scientific and
technical assumptions employed in each model upon which a minimum flow or
level is based, have undergone peer review pursuant to this subsection, by
request or by decision of the department or governing board, no further peer
review shall be required with respect to that minimum flow or level.

(d) No minimum flow or level adopted by rule or formally noticed for adoption on
or before May 2, 1997, shall be subject to the peer review provided for in this
subsection. :

If a petition for administrative hearing is filed under chapter 120 challenging the
establishment of a minimum flow or level, the report of an independent scientific
peer review conducted under subsection (4) is admissible as evidence in the
final hearing, and the administrative law judge must render the order within 120
days after the filing of the petition. The time limit for rendering the order shall not
be extended except by agreement of all the parties. To the extent that the parties
agree to the findings of the peer review, they may stipulate that those findings be
incorporated as findings of fact in the final order.

History.--s. 6, part |, ch. 72-299; s. 2, ch. 73-190; s. 2, ch. 96-339; s. 5, ch. 97-160.

Note.--Former s. 373.036(7).

373.0421 Establishment and implementation of minimum flows and levels.--

(1)

ESTABLISHMENT .--

(a) Considerations.--When establishing minimum flows and levels pursuant to s.
373.042, the department or governing board shall consider changes and
structural alterations to watersheds, surface waters, and aquifers and the effects
such changes or alterations have had, and the constraints such changes or
alterations have placed, on the hydrology of an affected watershed, surface
water, or aquifer, provided that nothing in this paragraph shall allow significant
harm as provided by s. 373.042(1) caused by withdrawals.

(b) Exclusions.--

1. The Legislature recognizes that certain water bodies no longer serve their
historical hydrologic functions. The Legislature also recognizes that recovery of
these water bodies to historical hydrologic conditions may not be economically or
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3)

technically feasible, and that such recovery effort could cause adverse
environmental or hydrologic impacts. Accordingly, the department or governing
board may determine that setting a minimum flow or level for such a water body
based on its historical condition is not appropriate.

2. The department or the governing board is not required to establish minimum
flows or levels pursuant to s. 373.042 for surface water bodies less than 25 acres
in area, unless the water body or bodies, individually or cumulatively, have
significant economic, environmental, or hydrologic value.

3. The department or the governing board shall not set minimum flows or levels
pursuant to s. 373.042 for surface water bodies constructed prior to the
requirement for a permit, or pursuant to an exemption, a permit, or a reclamation
plan which regulates the size, depth, or function of the surface water body under
the provisions of this chapter, chapter 378, or chapter 403, unless the
constructed surface water body is of significant hydrologic value or is an
essential element of the water resources of the area.

The exclusions of this paragraph shall not apply to the Everglades Protection
Area, as defined in s. 373.4592(2)(h).

If the existing flow or level in a water body is below, or is projected to fall within
20 years below, the applicable minimum flow or level established pursuant to s.
373.042, the department or governing board, as part of the regional water supply
plan described in 5. 373.0361, shall expeditiously implement a recovery or
prevention strategy, which includes the development of additional water supplies
and other actions, consistent with the authority granted by this chapter, to:

(a) Achieve recovery to the established minimum flow or level as soon as
practicable; or

(b) Prevent the existing flow or level from falling below the established minimum
flow or level.

The recovery or prevention strategy shall include phasing or a timetable which
will allow for the provision of sufficient water supplies for all existing and
projected reasonable-beneficial uses, including development of additional water
supplies and implementation of conservation and other efficiency measures
concurrent with, to the extent practical, and to offset, reductions in permitted
withdrawals, consistent with the provisions of this chapter.

The provisions of this section are supplemental to any other specific
requirements or authority provided by law. Minimum flows and levels shall be
reevaluated periodically and revised as needed.

History.--s. 6, ch. 97-160.



Appendix B. Section 62-40.473, Florida Administrative Code.

Florida Administrative Code
Chapter 62-40 Water Resources Implementation Rule
Part IV. Resource Protection and Management

62-40.473 Minimum Flows and Levels.

(1)

(3)

In establishing minimum flows and levels pursuant to Section 373.042,
consideration shall be given to the protection of water resources, natural
seasonal fluctuations in water flows or levels, and environmental values
associated with coastal, estuarine, aquatic, and wetlands ecology, including:

(a)
(b)
(c)
(d)
(e)
(f)

(9)
(h)
()

()

Recreation in and on the water;

Fish and wildlife habitats and the passage of fish;
Estuarine resources;

Transfer of detrital material;

Maintenance of freshwater storage and supply;

Aesthetic and scenic aftributes;

Filtration and absorption of nutrients and other pollutants;
Sediment loads;

Water quality; and

Navigation.

Established minimum flows and levels shall be protected where relevant to:

(a)
(b)

()

The construction and operation of water resource projects;

The issuance of permits pursuant to Part Il, Part IV, and Section 373.086,
Florida Statutes; and

The declaration of a water shortage pursuant to Section 373.175 or
Section 373.246, Florida Statutes.

Each water management district shall advise the Secretary by January 1, 1995
of the date by which each District shall establish minimum flows and levels for
surface waterbodies within the District. Priority shall be given to establishment of
minimum flows and levels on waters which are located within:

(a)
(b)
(c)
(d)

an Qutstanding Florida Water;

an Aquatic Preserve;

an Area of Critical State Concern; or

an area subject to Chapter 380 Resource Management Plans adopted by
rule by the Administration Commission, when the plans for an area
include waters that are particularly identified as needing additional
protection, which provisions are not inconsistent with applicable rules
adopted for the management of such areas by the Department and the
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Governor and Cabinet.

Specific Authority 373.026, 373.043, 403.061(33), 403.805, FS.
Law Implemented 373.016, 373.042, 373.086, 373.175, 373.223, 373.246, 373.413,
FS.

History -- New 5-5-81, Formerly 17-40.08, Amended 12-5-88, Formerly 17-40.080, 17-
40.405, 17-40.473, Amended 7-20-95.



