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MNorthern Tampa Bay
Minimum Flows and Levels
Overview

The Northern Tampa Bay area is comprised of the counties of Pinellas, Pasco and the
northern portion of Hillsborough, These counties are located in southwest Florida and surround
the northern helf of Tampa Bay. Pinellas County is almost entirely urbanized, as are much of
northwest Hillsborough County and southwestern Pasco County. Inland areas of Pasco are
rapidly becoming urbanized also. Potable water supplies for these counties and municipalities
within these counties are principally from eleven regional wellfields located in Hillshorough and
Pasco counties drawing from the Upper Floridan aquifer,

The first of the regional wellfields began operating in the early 1930's. The eleventh
wellfield began operating in 1992, In addition to other sources, wellfields continue to be brought
on-line in the area to meet the potable water supply needs of the Northern Tampa Bay area.

The surface water environment within the Northern Tampa Bay area is highly
interconnected with the ground water system. Because of the karst geology that characterizes the
area, a discontinuous and leaky confining layer provides a relatively good hydraulic connection
between the surficial aquifer and the underlying Upper Floridan aquifer. Although localized
arcas of good confinement exist, overall the Upper Floridan aquifer is described as poorly to
moderately confined within the Northern Tampa Bay area. As a result, water levels in the
aquiters are inked and Aucmate similarly.

Without ground water withdrawals, recharge from rainfall to the surficial agquifer and
discharge by evapotranspiration and flow from the surficial aquifer are the only significant
driving forces of these fluctuations. Very little ground water is contributed to the area from
lateral inflow. The variable head in the surficial aquifer in tumn largely regulates the recharge to
the Upper Floridan aguifer through the leaky semi-confining unit,. Therefore, the fluctnations in
the surficial aquifer affect the fluctuations in the Upper Floridan aquifer.

An additional stress is introduced to this process when ground water withdrawals from
the Upper Floridan aquifer are added. Ground water withdrawals lower the potentiometric
surface of the Upper Floridan aquifer, which in turn increase leakage from the surficial aquifer to
the Upper Floridan aquifer, This additional recharge is referred to as induced recharge., The
result is a lowering of the water table, Assessments have shown that in leaky areas of the
Morthern Tampa Bay area, most of the water withdrawn from the Upper Floridan aquifer by
pumping is derived by vertical leakage downward from the surficial aquifer (Liu and Poimann,
19%96). Thus, Upper Floridan aquifer water level fluctuations caused by ground water
withdrawals affect surficial aquifer water level fluctuations, as well as the water levels of lakes
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and wetlands that are connected to the surficial aquifer.

Waters and wetlands account for approximately 23 percent of the land area within the
Northern Tampa Bay area

In the mid 1980', the District declared the northwest Hillsborough County area and
limited portions of Pinellas and Pasco Counties, within which several of the welifields are
located, to be an “area of special concern” regarding the condition of local water resources.

In 1987, the District undertook a water resource assessment project ("WERAP™) to
examine the water resources within the area of special concern. [n 1989, based on preliminary
information from the WRAP, the District declared an area as the “Northern Tampa Bay Water
Llse Caution Area” in recognition of environmental stress identified by the District.

In 1952, the WRAP study area was expanded a&nd became identified as the “Northern
Tampa Bay Water Resource Assessment Project” ("NTEWRAP"). The NTEWRAP is the
District’s most recent attempt at determining the condition of the water resources in the area of
the regional wellfields. (The NTEWRAP is among the materials provided with the White
Papers).

Due to environmental stress to the water resources in the Northern Tampa Bay area,
Section 373,02 Florida Statutes (F.5.), as amended by the Florida Legislature in 1996, directed
the Dhstrict to establish minimum flows and levels for the region before October 1, 1997,

Section 373.042, F.§. defines the minimum flow to a surface water course to be the flow below
which additional withdrawals would cause significant harm to the water resources or ecology of
the area. Section 373.042, F 5. defines the minimum level of an agquifer or surface water body to
be the level below which additional withdrawala would cause significant harm to the water
resources of the area. The 1996 amendments to the statute required the Destrict to adopt
minimum flows and levels in Hillsborough, Pasco, and Pinellas County for priority waters that
are expeniencing or may be expected to e:r:pzn:nce adverse impacts. Inrl:apnust to this
legislative direction, the District established 41 minimum wetland levels, minimuom levels for 15
lakes, sea water intrusion aquifer levels, narrative aquifer levels and a minimum flow for the
Tampa Bypass Canal. Work is ongoing to establish mininmm flows and levels in the future for
additional waler bodies.

Section 373.042, F.8, requires the District to use the best data availsble to set minimum flows
and levels. The legislative requirement to set the levels by October 1, 1957 was absolute, that 15,
there was a limited time to collect additional information. Because of the time deadline, and the
associated requirement to use the best information evailable, the District was constrained to use
existing data complete with any associated limitations of that data.

The process to develop the methods for determination of minimum flows and levels was an open
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public process with all interested parties invited to participate in the development of
methodologies for determining the limit at which significant harm occurs to the lakes, wetlands,
surface water courses and aquifers for which levels must be established. Many lay and technical
representatives of the interested local governments, environmental groups and individuals did
participate in the rule development process through months of meetings, public workshops, and
public hearings.

Following this public process the District staff finalized methodologies and minimum levels and
flows for approval by the Governing Board. However, effective July 1, 1957, subparagraph
373,042(1)(a), F.5. was added. That paragriph directs the District to consider changes and
structural alterations to watersheds, surface waters, and aquifers and the effects such changes and
alterations have had when establishing minimum flows and levels. Therefore, at the Board's
direction, staff reviewed the previcus work, additional data as appropriate, continued meetings
and workshops with affected parties and held public workshops with the Governing Board to
ensure that the changes to the statute had been assimilated into the methodologies.

On October 28, 1998, the Governing Board approved the subject minimum flows and levels.

As permitted under subsection 373.042(4), F.5., five parties requested Scientific Peer Review of
the scientific and technical data and methodologies used to determine the flows and levels. The
purpose of this series of reports is to document for the Scientific Peer Review Panel scientific
and technical data and methodologies used to dﬂl:rmmn the flows and levels for prionty waters
in the Northern Tampa Bay area.

The reports are organized in the following sections, This first section provides a general
explanation of the area, hydrogeology, the Legislature's direction to the District and the processes
and constraints for the District's establishment of minimum flows and levels, The next four
sections describe the specific methods developed for determination of minimmim jevels in certain
wetlands, certain lakes, and in the Upper Floridan aquifer, respectively. The last section describes
the methods used to develop the minimum flow for the Tampa Bypass Canal,
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PROFESSIONAL GEOLOGIST

The geological evaluation and interpretations contained in the report Establishment of Minimum

Levels for Category | and Category 2 Lakes (March 1999) were prepared by, or reviewed by, a
Certified Professional Geologist in the State of Florida
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PROFESSIONAL ENGINEER

The engineering contained in the report Establishment of Minimum Levels for Category 1 and
Category 2 Lakes (March [999) consisting of characterization of structural alterations on specific
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Professional Engineer in the State of Florida.
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Chapter 1
Introduction

The District assembled a Technical Advisory Committee [TAC) consisting of District staff,
representatives of local governments and interesied citizens to develop methods for determining
the MELs. The TAC was subsequently divided into subcommittees with a goal of reaching a

consensus on metheds 10 sel minimum levels for lakes, wellands and aquifers no later than
March 1, 1967,

The Lake Level Subcommittee (LLS) was made up of District staff as well as local government
and water supply representatives (staff and or their consultants) including: Hillsberough
County; Tampa Bay Water (formerly West Coast Begional Water Supply Authority). Pinellas
County, the City of 5t Petersburg; the City of Tampa; and Pasco County. The LLS agreed that
establishment of the Minimum Levels should rely more on stage duration and biclogical data
than on cultural indicators such as docks, and that several hydrologic indicaters of high warter

levels exist which could be used, The minutes from each LLS meeting are contained in Appendix
A

The method resulting from the work of the LLS was used to sstablish levels for nine lakes in
MNorthwest Hillsborough by October 1, 1997, The Northwest Hillsborough area is depicted on
Figure 1. Howewver, at this public hearing, the Governing Board requested that staff reevaluate
the method and the Minimum Levels used. Subsequently, District staff reviewed additional data,
met with affected parties and held public workshops with the Governing Board and ake shore
homeowners. Following these meetings, the District further revised the Cetober 1, 1997 MEL
lake method. This revision incorporated some of the concepts from the previous LLS methad,
but it also included some changes that the District felt were necessary. This revised method for
establishing Mimmum Levels for lakes was used to propose Minimurmm Lavels for 15 lakes which
were approved by the Goveming Board on October 28, 1098,

Eﬂmrt Format

This report describes the method ased by District staff to establish the High Guidance level, the
High Minimum Level, and Minimum Level for the 15 lakes which were approved by the
Goveming Board on October 28, 1998, The lakes are: Alice, Bird, Brant, Camp, Crystal, Deer,
Dosson, Sunshine, Juanita, Little Moon, Rainbow, Merrywater, Sapphire, Stemper and Sunset.

Chapter 2 describes the data used to set the levels and the data collection methods. Chapter 3
describes the method for caleulating a Reference Lake Water Regime (RL'WR), which was used
tar establish levels in the absence of historic lake level stage data. Chapter 4, Establishment of
Gudance and Minimam Levels, describes how the data were analyzed and the method was
applied to determine the levels. Appendix B contains hydrographs of the reference lakes used to
develop the Reference Lake Water Regime. Appendix C discusses application of the method o

determine Guidance and Minimum Lake Levels for fifteen (15) lakes in the Morthern Tampa Bay
Area (Figare 1).
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wledgme

tablishment of Minimum Lake Eevels was a team effort that began with the formation of the
Minimuem Flows and Levels Advisory Committees in 1997, Preparation of this report was a joint
effort of the Resource Conservation and Development Department and the Resource
Management Department under the direction of D.L. Moore. K.L. Garcia managed and
coordinated field data collection and many of the activities involving input from outside parties
such as Hillsborough County and Hillsborough County Environmental Protection Commission.
H.C. Hull was instrumental in adapting the wetland minimum leve] to the lakes, establishing
normal pools, and determining the wetiand status on each lake, K.L. Garciz and D.L. Ellison
complisd lake data and calowlated the minimum levels. BRI Basso and DL, Ellison analyzed
water level data, developed the Reference Lake Water Regime, and developed the assumptions
and supporting analysis for the determination of the High Guidance Levels. R.[D. Gant provided
historical knowledge of the lakes, ganed access 1o the lakes for field data collection, and assisted
in field data collection. .C, Richardson, under the direction of G.L. McClung, was responsible
for analyzing structural alterations on the lakes and identifying control points. The SWFWMD
Survey Section verified elevations of the control points for the lakes. In addition to the named,
staff from the Environmental and Enginesring Sections of the Resource Management
Department and from the Hydrologic Data section of the Resource Data Department participated
in the callection of field data. Aerial and GIS maps were provided by the GIS/Mapping Section
of the SWFWMD. Graphics support was provided by the SWFWMD Graphics Depariment
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Chapter 2
Lake Level Data Collection

Hydrologic Data

Hydrologic data refers to lake level measurements, in feet National Geodetic Vertical Datum of
1929 (NGVD), recorded in the ‘Water Management District Database. The Resource Data
Department of the SWFWMLD is responsible for maintaining the Water Management Distric
Database and for quality control of the data prior to uploading raw data to the Database. Data
collected by and/or recorded by the District 5 handled in accordance with standard operating
procedures and quality control and quality assurance procedures (SWFWMD, 1994, SWFWMD,
195%a). Once information is entered into the Database, the data can be downloaded to various
programs for analysis and preparation of hydrographs

flistoric Data

In establishing lake levels, *Historic™ means a long-term penad when there are no measurable

impacts due to withdrawals, and impacts dus to structural alterations are similar to current
conditions.

Historic lake level data refers to lake level data that covers 2 period when there were no
measurable impacts due to water withdrawals, and impacts due to structural alterations were the
same as current conditions. Therefore, to qualify as historic lake level data, the data must meet
two tests: 1) the data must predate the beginming of warer withdrawals from known wellfields or
wells, or impacts due to water withdrawals must not be measurable; and 2) configuration of the
surface water conveyance system and the control point €levaton of the surface water
conpveyance sysiern f[or the lake, must have been the same as currently exists.

If, based on reasonable scientific judgement, a period was found that did not appear to be
impacted by withdrawals, then water level data fram this period poetentially was eligible to
qualify as historic data, However, the configuration of the surface water conveyance system and
the control point elevation of the surface water conveyance system rmust be determined to be
similar to that which currently exists. The configuration of the surface water conveyance systerm

and the control point elevation of the surface water conveyance system were assumed to be the
same as the current condition unless:

1. There was documentation that a change had been made to the surface water
conveyance system between the beginning of the record and present; ar

2. District staff had knowledge that the operation schedule or level of an operable
structure had been changed; or

3 District staff determined, using best scientific judgement, from review of the
hydrograph, that a change had been made to the structural conveyance Syslem.

Sauthwest Florda Water Maragement District #




If & period of data was found that met the criteria for Historic Data, then elevations =qual to the
tenth, fiftieth and ninetieth percentile (P10, P30 and P30) were calculated using monthly average

lake level data. These elevations were recorded as the Historie PLO, Historic P50 and Histornic
Po0.

If a period of data was not found that met the criteria for Historic Data, then the data was
identified as Current Data, Therefore, the elevations recorded as the Historic P10, Historic P50
and Histonic PR0 had to be estimated using control point or hydrologic indicators discussed
below, or P10 elevations calculated from current data {if available) and the Reference Lake
Water Fegime. The method for estimating these historic elevations is discussed in the
Establishment of Guidance and Minimum Lavels Chapter. Calculation of the Reference Lake
Water Begime is discussed in the Reference Lake Water Regime Chapter.

Current Data

As used in this paper, "Current” means a recent long-term period during which structural
alterations and hydrologic stresses are stabls.

Current lake level data refer to lake level data from a period when there were measurable impacts
due to water withdrawals and these were stable during the period. Also, the configuration of the
control point and surface water conveyance system must have been stable during the period.

If a pericd of data was found that met the eriteria for current data, then elevations equal to the
tenth, fiftieth and ninetieth percentile were calculated using monthly average lake leve] data.
These elavations were recorded as the Current P10, Current P30 and Current PRS0,

The current data are used to calculate the lake specific difference between the Current P10 and
Current P30. This value is comparsd to the RLWERS to determine which value to wse in
calculating the Minimum Level. The Current F10 may also be usad o establish the High
Guidance Level. This will be more fully discussed in the Reference Lake Water Regime Chapter
and in the Establishment of Guidance and Minimum Levels Chapter.

Hydrologic Indicators

As used in this paper, “Hydrologic Indicators” means those biological and physical features,
which are representative of previous water levels as listed in Section 373.4211(20), Florida
Statutes. For cypress-wetland fringed lakes in the Narthern Tampa Bay Area, hydrologic
indicator refers to indicators of normal pool in the cypress wetland of the lake. This level can he
consistently identified in cypress swamps based on similar vertical indicators of inundation (Hull
et 4., 1989). Five indicators of normal pool elevations are listed 1n the “report entitled
“Establishment of Minimum Levels in Wetlands™ (SWFWMD, [99%b). Some hydrologic
indicaters such as the buttress of cypress trees and the outermost cypress (ree, may be used as
relict indicators of normal pool since they reman, even though declining water levels may have
capsed the downward migration of other wetland species.
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However, for the lakes in the Northern Tampa Bay Area the presence of these indicators was
very limited. This may have been due to impacts associated with prolonged low water levels.
Normal pool elevation data is included in the individual Jake discussions found in Appendix C.

Two to ten replicate measurernents of normal pool were performed per lake depending on
presence of indicators and access 1o cypress-fringing wetlands. All lakes had staff gages
referenced to NGVD. Normal pool elevations were determined by measuning the distance above

a known water level elevation. The average normal pool elevation was used 1o calculate the
Guidance and Minimum Levels.

Determination of Structural Alteration and Control Point

Methods for establishment of Guidance and Minimum Levels are dependant on the presence or
absence of structural alterations. As used in this paper “Structural Alteration™ means man's
physical alteration of the control point of a lake or wetland that affects water levels. “Structurally
Altered” means a lake or wetland where the control point has been physically altered by man
such that water levels are affected. As used in this paper, “Control Point Elevation™ means the

elevation of the highest stable point along the outlet profile of a surface water conveyanes system
that principally controls lake water level fluctuations.

The control point elevation is determined by conducting a field inspection of the lake and
determining the prezence of surface water conveyance systems and structural alterations. Surface
water convevance systems may include open ditches or channels, closed pipes or any
combination of features and structures which function to convey water out of the lake.
Establishment and documentation of the control point elevation was performed by a registered
survey. Potential outlets are located by reviewing maps of the lake system. Potential outlets are
field verified and high points along the outlet bottom are identified. Elevation of high points are
messured using accepted survey practices, The elevation of the highest stzble point along the
outlet profile is recorded as the conteel point elevation used in establishing Guidance and
Minimum Levels.

Centrol peint and normal pocl elevations are compared to determine whether the lake 15 or 15 nat
structurally altered. A lake is considered to be structuraliy altered if the control point elevation is
below the normal pool elevation. If the control point elevation is above the normal pool

elevation or there is no outlet for the lake, then the lake 15 not congidered 10 be structurally
alterad.
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Chapter 3
Establishment of a Reference L.ake Water Regime
For the Northwest Hillsborough Area

Introduction

The establishment of minimum levels requires information on the natwral fluctsation of the lake
under the influence of current strucrural alterations but absent impacts from groundwater
withdrawals. While many of the lakes in the Northwest Hillshorough area have several decades
of stage measurements, few pre-date the early start of groundwater withdrawals for municipal
supply. These withdrawals began as early as the 19305 at the Cosme wellfield and gradually
increased with the addition of the Section 21 wellfield in 1963 and the South Pasco wellfield in
1973, The impacts from these withdrawals have led to decreased stages and increased
fluctuations in many of the lakes in the area (SWFWMD, 1996). Az a result of the early
pumpage, there are very few lakes in the area which have data pre-dating the porsntial influence
of withdrawals or are located in an area which is not impacted by withdrawals. As a result,
determanation of what a lake's flucteation would be without withdrawal impacts, becomes a task
complicated by the [imited availability of the pecesgary data

The District has identified twa types of lake stage data based on the potential influence of
groundwater withdrawals on the lake water levels. The two data types are referred 10 as historic
and current. In the simplest terms, the difference between historic and current data is the absence
of influences of groundwater withdrawals during the histeric peniod. Everything else is the same
or assumed to be the same between the two data periods. This includes structural changes and
long-term climatic conditions. As an example, Figure 2 illustrates some of the different lake
stage data conditions encountered in the Morthwest Hillsborough area. All but case 1 reguires an
alternative method to approximate the historic lake stage flucmeations. Case 1 illustrates the most
straightforward situation where a period of historic data and current data exists. Because the
structural alterations are similar between the two periods, the pre-withdrawal lake stage data
would be used directly to quantify the natural lake fluctuation that would occur absent any
withdrawal impacts. The second situation depicts a condition where only current data exists and
historic data is absent. Even though thers are lake stage data prior to withdrawal impacts,
because a structural alteration was made to a lake during the current period, histonc data don't
exist. In the third and most commeon siteation, data pre-dating withdrawals is simply absent

because long-term data was not collected prior to potential groundwater withdrawal impacts on
the lake.

In erder to expand the set of lakes for minimum level adoption, a method to calculate the nataral
fluctuation of the lake was needed when all the data for the lake are potentially affected by
withdrawals. The District developed an approach which estimates the natural fluctuation based
om a group of typical lakes in the area which have little or no impacts from withdrawals. These
lakes are referred to as reference lakes. The natural range of fluctuation is statistically defined by
calculating the elevation of the lake stage which would be exceeded ten percent of the time (the
10™ percentile or P10}, the P50 or median elevation (one-half of lake stape
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measurements above or below this value), and the elevation exceeded ninety percent of the time
or more (P90). Figure 3 is an example of the three percentile elevations. Using the calculated
percentiles in each reference lake, the difference between the P10 and P50, and the difference
between the P10 and P90 for each lake were calculated, Using the two differences caleulatad for
each of the 22 lakes, the median P10-P50 difference and the median P10-F20 difference using
the total population of lakes was calculated. These median values were then used to establish the
"Reference Lake Water Regime" (RLWR). The difference between the P10 and P30 is referred
to as the RLWRS0 and the difference between the P10 and P90 is referred to as the RLWR90.
These two values were then subtracted from an indicator of the historic P10 of a lake which can
be reasonably approximated for most lakes. It is important to note that the RBLWR only describes
the typical fluctuation range of a lake. In order to apply this data to a lake to represent the actual
elevarions of the lake fluctnation, a known reference point such as the historic P10 is needed on
each lake, The method of determining this reference point is presented in Chapter 4,
Determination of the High Guidance Level,

rence Lak

As part of the reference lake selection process, an area of similar hydrogeology to the lakes
chosen for Minimum Level adoption was first delineated. Lakes with long term data pre-dating
groundwater withdrawals were then identified. Finally, lakes which didn't have data that pre-
dated withdrawal impacts but are far encugh away from major groundwater withdrawals so that
their stage fluctuation would approximate pre-withdrawal conditions, were selected. This final
selection process was based on several analyses presented below.

The lakes region in west-central Florida generally encompasses northwest Hillsborough,
northeast Pinellas, and south-central Pasco counties. In this area, there are numerous lakes and
isolated cypress wetlands associated with the Lakes Terrace physiegraphic region (Hutchinson,
1985). The geology of the area is dominated by karst features such as sinkholes and solution
conduits which greatly enhance the degree of hydraulic connection between the surficial aguifer
and the Floridan aguifer. These karst connections tend to be localized, causing confinement
between the surficial and Upper Floridan aguifer to be highly variable.

To the north of the Lakes Terrace region is another area of lakes located in central Hernando and
eastern Pasco Counties in a physiographic region termed the Brooksville Ridge. While it would
have been advantageous to develop a reference lake regime from these lakes, the area is
paolagically dissimilar to the Lakes Terrace region. On the Brooksville Ridge, lakes tend to be
"perched" or hydraulically isolated from the underlying Floridan aguifer with head differences
between the lake and aquifer of 50 feet or more. There is also a notable decrease in the presence
of isolated cypress wetlands and an increase in marsh type wetland systems. Lake level
fluctuations from lakes on the Brooksville Ridge also tend 1o be larger than the Northwest
Hillsborough region.

Variability in hydrogeology (mainly variability in confinement) is demonstrated by inspection of
Floridan aguifer and surficial aquifer paired hydrographs along a north-south transect (Figure 4).
Figure 4 also depicts the study area of the Northermn Tampa Bay Water Resources Assessment
Project (SWFWMD, 1998). The hydrographs show a decrease in the head difference between

Southwes! Florida Water Managemeant Districe g
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the surficial aguifer and Floridan aguifer in the north compared to the south, indicating an
increase in hydraulic connection between the surficial and Floridan aguifers toward the north
{Figure 5). Based on the review of hydrelogic information summarized above, region two was
delineated as an area considered to be hydrologically similar o the lakes chosen for adoption in
Hillshorough and Pasco counties (Figure 6).

Figure 7 shows the location of the reference lakes and the Minimum Level Lakes. In order fora
lake to be used for the purpose of establishing the RLWR, it would either had to have data that
pre-dates groundwater withdrawal impacts, or it would have to be located in an area whers
groundwater withdrawals have little to no impact on lake levels. In both cases, if any structural

alterations had been made to the lake, a “long-term" stable period representing the change would
also be required.

As a first step in the process of developing & RLWR, the period of record stage information for
BE lakes in the region was examined to determine if any lake had data that pre-dated any
groundwater withdrawals (Appendix D). Because the Cosme-Odessa Wellfield was brought on
line in 1930, there are very few lakes in the western portion of the area to serve as reference lakes
with data that pre-dates pumpage. Additionally, Eldridge-Wilde Wellfield started pumpage in
1956 and was followed by Section 21 Wellfield in 1963, South Pasco Wellfield in 1973, and
finally Northwest Hillsborough Wellfield in 1977, Figure 8 is a graph depicting wellfield
pumipage initiation and past withdrawal rates. The search for lakes with wellfield pre-pumping
data took into consideration the chronological order and relative area influenced by the
cumulative withdrawals.

After initial review of all 88 lakes in the region, there were 22 lakes that had data which eould be
used to establish 8 RLWR. Of the 22 lakes, six lakes had at least ten years of record pre-dating
wellfield groundwater withdrawals. The other 16 lakes were deemed far enough away from
wellfield groundwater withdrawals while still in an area with similar hydrogeology (region 2) to
serve as reference lakes. Of the 16 remaining, 12 are lecated immediately north of Land O
Lakes in Pasco County and are at least three to five miles east-northeast of South Pasco wellfield.
Another three lakes, Parker, Minniola, and Seminaole, are located on the extreme north end of the
Cosme-0Odessa chain about three to five miles from the Eldridge-Wilde and Cosme-Odessa
wellfields. The remaining reference lake, Moon Lake, is located furthest away in southwest
Pasco County. Table 1 lists the 22 lakes included in the reference lake regime along with

information on the physical setting and type of data available. Appendix B contains hydrographs
for each of the 22 lakes.

After the Jakes were selected that met the lake stage data requirements, available information on
structural alterations, direct withdrawals, and augmentation was reviewed to determine if any of
these activities had an sppreciable enough magnitude or duration to interfere with the value of
the lake as a reference lake, Three lakes (Bird, Cooper and Hobbs) have been augmented for a
short period in the past; however, the exact periods and quantities are not documented. It is
believed that for Bird and Cooper, augmentation occurred sometime after 1973 as a response o
the impacts caused by groundwater withdrawals in the area that began at this time. The date that
augmentation was terminated is unknown. Augmentation on Lake Hobbs iz also poorly
documented. The District is assuming that augmentation would have been

Sputhwest Flarida Water Management District 12
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Table 1. Background lake information o augmentation, structural alteration, and direct

withdrawals.

P —————
Bell YES NO 4 culverts, invert 0.1

| Big Lake Vienna YES ND culvert (DU) |, invert 68.4°'
Bird Lake YES YES NO 4 culverts; invert 64.1"
Cooper YES YES NO culvert (DLN}: invert 59,5
E‘nw {East) NO YES NO 4 culverts; invert 77.5°
Curve ND NO NO
Ellen NO YES NO erable structure ]
Geneva (Mud) NO YES NO se2 lake Minniola
Gooseneck NO YES NO culvert (DU); invert 72.6'
Hanna NO YES NO operable structure

Hobbs YES YES NO culvert (DUY; invert 65.5°

ing NO YES NO culvert (DU); invert 71.0°

Minniola NG YES NO culvert (DU); structure
Moon NO YES NO culvert (DU): invert (na)
Padgen NO YES NO 9 culverts (DU)); invert 68.8'
Parker NO YES NO operable structure
Plar NO YES NO culvert (DU}; invert 47.9"
Saxon NQ YES NO 60" diam.culvert; invert 67.2°
Seminole KO YES NO culvert (DUY; invert (na)
Stemper ND YES NO operable structure
Tampa (Turtle) NO YES NO culvert (DU); invert 61.1°

| Thomas 1NO IES NQ v jovert 738"

Note: All elevations referenced to FT NGWVD.
(DU} = Diameter Unavailghle
(na) = not available

Southwest Florida Warer Manggemeni Disirice L
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in response Lo impacts resulting from groundwater withdrawals similar to the situation found at
lakes Bird, Cooper and Hobhs. Since the period of record used in the RLWR calculation pre-
dated wellfield withdrawals in the area (1940°s-1950's), there would probably be no need for
augmentation, and thus it is assumed to be non-existent during this period.

Four lakes (Ellen, Hanna, Parker, and Stemper) have operable structures that could possibly
influence lake fluctuation if the structures were in place and operated during the reference period.
While there is limited information on the date of installation and on the operation schedules of
these structures during the period used in the RLWR analysis, the majority of the operable
structures in the District were assumed to have been installed after 1960 following the severe
flooding that occurred from Hurricane Donna. In some cases, these new operable structures
replaced fixed erest stractures in an attempt to provide flood relief. Of the four lakes with
operable structures, Lake Parker was the only lake where all of the lake stage data was collected
after 1960, Visual inspection of the high stage elevations on the Lake Parker hydrograph shows
that there are no noticeable changes in the hyvdrograph, thus it was assumed that any structure
operation that may have occurred had limited influence on the lake.

Several methods were used to confirm that the selected reference lakes in the Land O' Lakes area
had little to no impact by groundwater withdrawals. The first method was to review the
numerical simulation of predicted drawdown from the South Pasco wellfield using the Northern
Tampa Bay Groundwater Flow Model (SWFWMD, 1992). Drawdowns in the Floridan aquifer
from a one year run using average recharge conditions indicates that the majority of the lakes
were gutside the one-foot drawdown eontour in the vicinity of Land O' Lakes (Figure 9). Three
lakes were located between the one foot and two foot Floridan aquifer drawdown contaur lines.
The resulting drawdown in the surficial aquifer from the Floridan aguifer drawdown would
probably be less due to the confinement berween the Floridan and surficial aquifer. However,
because this confinement is variable and it is possible that some lakes could be well connected to

the Floridan aquifer, a second analysis was performed to check for impacts from groundwater
withdrawals.

This second analysis consisted of a comparison of distance-drawdown e=lationships between
Lake Thomas and other lakes located in the Land O° Lakes region (Appendix E). An example of
the analysis is presented on Figures 10 and 11. Assuming Lake Thomas is a background lake
(mot impacted by groundwater-withdrawals), a comparison was made with Camp Lake located
one mile east of the South Pasco wellfield , and Lake Linda located about two miles east of the
wellfield. Lake Thamas is located about four miles northeast of the South Pasco wellfield.
Review of the stage hydrographs shows that Lake Thomas and Linda hydrographs are almast
identical while significant deviation occurs between Lake Camp and Lake Thomas water [evels.
In both cases, about four to five years of pre-withdrawal stage measurements were available to
match the two lake hydrographs prior to South Pasco wellfield withdrawals. Results from the
distance-drawdown analysis based on lake hydrographs, indicates that drawdown effects do not
appear 1o propagate past Lake Linda. In addition, Lake Thomas was compared to 14 reference
lakes. Similar to Lake Linda, all 14 lakes show little separation from Lake Thomas.

As one more additional check, empirical Flondan aguifer water level data was reviewed to
determine if there is any discernable drawdown in the area.
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The closest long-term Floridan aquifer well that pre-dates wellfizld withdrawals, is the Baxley
well located about two miles west of Lake Thomas, Based on a linsar regression of the water
levels since 1970, there is no significant statistical trend in the water levels. Figurs 1215 a
hydrograph of the Begley well.

Based on the absence of measurable Floridan aguifer water level decline in the Bexley well,
combined with the distance-drawdown relationship to the east of the South Pasco wellfield, the
hydrograph comparson between Lake Thomas and 15 other reference lakes, as well as the
numerical mode] results; it was detsrmined that the chosen reference lakes in the area of Land O
Lakes are munimally affected by groundwater withdrawals while still being located in the same
hydrageologic and climatic regime as the Minimum Level lakes,

Ca i RLWR

Percentile caleulations were performed for the P10, P50, and P90 for each of the 22 RLWR
lakes. Because data collection frequency varied for each lake, monthly averages wers used in the
caleulation and in the creation of the hydrographs for each lake. Percentile calculations were
limited to the period of record that corresponded to long-term stable periods of sirmilar structural
alterations, and periods pre-dating ground water withdrawal impacts as identified in the analysis
described zbove. The resulis of the calculations for each lake are presented in Table 2. The
difference between the P10 and P50, and the difference between the P10 and P90 for each lake
are also presented. Using the vwo differences caleulated for each of the 22 lakes, the median
P10-P50 difference and the median P10-P90 difference using the tota] population of lakes was
calculated. The median values were used as opposed 1o the averages to minimize leveraging that
may result from the minimums and maximums. The median P10-PE0 difference equals 1.0 foot,
and the median P10-P90 differsnce equals 2.1 feet. The range of the P10-P50 difference was 2.0
feet, The smallest P10-P30 value is 0.4 feet (Lake Cow) and the largest value is 2.4 feet {Lake
Gooseneck). The range of the P10-PR0 difference was 3.2 feet. The smallest P10-F90 value is
1.2 feet (Lake Cow) and the largest 15 4.4 feet (Lake Gooseneck)

Conclusions

Twenty-two lakes exist within Pasco County and portions of Northwest Hillsborough County
that were identified as reference lakes in the determination of the expected typical range of lake
stage fluctuations over a "long-term” period. Results of this analysis yielded 2 P10-P50
Reference Lake Water Regime (RLWRS0) value of 1.0 foot, and a P10-P50 Reference Lake
Water Regime (RLERS0) of 2.1 fast.
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Table 2. Statistical summary of reference lakes in the study area.

No. P10-P50 | P10-P90)

Lake P10 P50 POl Difference | Difference | P.O.R.

| |Bell 71.6 70.5 69.5 1.1 2.1 1977-97
2|Big Lake Vienna 68.8 67.6 66.7 1.2 2.1 1986-07
3|Bird 65.8 65,4 4.4 I.4 24 1978-97
4|Cooper fil.6 B 60.2 0.6 1.4 1046-56
51Cow (East) T8 71.6 76.8 0.4 1.2 1976-97
6l Curve T6.5 75.4 74 1.2 2.6 1976-97
7|Ellen 40.6 9.9 38,9 0.7 1.7 | 945-56
B|Geneva (Mud) 49 8 49 2 482 0.6 1.6 1581-97
HGooseneck 718 0.4 68.4 2.4 4.4 1978-97
1(|Hanna 61.7 61.2 59.9 0.5 18 1946-55
111Hobbs 67 65.9 63.8 [.1 3.2 1947-62
12)King 72.6 717 704 0.9 2.2 1970-97
13| Minniola 49 8 493 44.2 0.5 1.6 1581-97
14 Moon 39,9 k.6 36.6 1.3 3.3 1965-97
15|Padgett 70.5 69.6 GE.6 0.9 1.9 1965-97
16Parker (Ann} 48 6.8 45.6 1.2 2.4 1969-97
17| Piatt 49 % 48.9 47 8 0.5 2.0 1246-56
1B Saxon 70.5 69.6 68,5 .9 2.0 198397
19|Seminole (Pasco) 48.2 46.9 459 1.3 23 1969-97
20| Stemper 61.5 a1 59.4 0.5 2.1 1946-62
21 |Tampa 64.3 62,8 60.9 1.5 3.4 1578-97
22{Thomas 74.6 73.6 72.4 ] 2.2 1368-97

MEAN: 1.0 2.3
— i MEDIAN:| 10 | 21

Note: Percentile Values in Ft. NGVD
P.O.R. = Period of Record
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Chapter 4
Establishment of Guidance and Minimum [Levels

@ iuroduction

Prior to establishing Guidance and Minimum levels, normal pool and control point elevations are
measured and all available water level data are compiled from the Water Management District
Database. Chapter 2 describes methods for measunng normal pool and contral point elevations,
and for determining whether water leve! data are historic or current. Chapter 3 describes the
methods for calculating the RLWRS0 and RLWR90 which are used to estimate the Historic P50
and Histonic P90 for lakes without histonc data, but with current data which are measurably
impacted by ground water withdrawals and for lakes without current or historic data. This
Chapter descnbes the process used to establish Guidance and Minimum Levels once the data
were collected and the RLWERs have been calculated.

Establishment of the High Guidance Level (HGL)

The High Guidance Level 18 provided as an advisory guideling for local govermnments and
lakeshore property owners (o aid in the proper siting of jakeshore development and water
dependent structures such as docks and seawalls. The District also may use the High Guidance
Leve] for the operation of water management structures, The HGL 15 the expected Historic P10
of the lake, in the absence of water withdrawals, but with the current structural alterations in
place,

Figure 13 shows a flow diagram of the method used to establish the HGL. If historic data are
available, then the HGL is calculated from the dara becapse these data are representative of the
existing structural alterations (if present) and do not reflect measurable impacts due o water
withdrawals. Therefore, the HGL is egual to the P10 calculated from the historic data.

If no historic data are available, then the HGL will be established using best availabie
information including current date and normal pool or control point elevatons, depending upen
the presence or absence of structural alterations.

For lakes with current data that are not structurally aivered, the current P10 elevation is calculated
and compared 1o the normal pool elevation which 15 assumed to be approximately equal to the
hastoric P10 in this sitvation. This assumption is based on a companson of the P10 elevation
ohserved in reference wetland sites (refer SWEFWMD, 1999} and their normal pool elevations.
The results of this analysis {Table 3) shows the median value of the difference between the
nomal poel minus the P10 is 0.2 feet. If the Current P10 elevation is equal to or above the
normal pool elevation, then the HGL 15 equoal to the Current P10 elevation. If the Current P10 is
below the normal pool elevation, then the HGL is egual 1o the normal pool elevation,

For lakes with current data that are strocturally altered, the Current F10 elevation is calculated
and compared to the control point elevation. I the Current P10 elevaticn is equal to or above the
control point elevation, then the HGL is equal to the Current P10 elevation. Otherwise, the HGL
15 equal 1o the control point elevation.

soushwerl Florida Warer Managemens Districe £3




Figure 13 : METHOD FOR CALCULATION OF THE HIGH GUIDANCE LEVEL (HGL)
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The HGL is established as the higher of the Current P10 and control point elevation for a
structurally altered lake, or the higher of the Current P10 and normal pool elevation for & non-
structurally altered lake., The reasons for this are described below.

By definition, current data coincides with a period of water withdrawals, therefore a P10
calculated from the current data may reflect impacts due to water withdrawals. For a structurally
altered lake, it is assumed that most lakes wouald reach the control point elevation on an
approximate frequency equal to or greater than the P10 in the absence of water withdrawals.
This is based on an analysis comparing a P10 representing a stable period of current structural
alterations on each reference lake to the control point elevation in place during this period. The
results of this analysis (Table 4) show that the median value of the difference between the P10
minus the control point elevation is 0.6 fecl. Based on this analysis, if the lake does not reach or
exceed the control point elevation more than ten percent of the time, the lake may be measurably
mmpacted by water withdrawals. Under this situation, the use of a current P10 elevation lower
than the control point elevation as the HGL could grandfather impacts due to water withdrawals.
In the case of a structurally altered lake, the normal pool elevation is not used as the HGL since,
even in the absemce of water withdrawals, the structural alteration may prevent water ievels from
reaching the normal pool elevation on a frequency equal to the P10, Therefore, the higher of the
current P10 elevation or the control point elevation is chosen as the HGL.
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Table 4 Comparing a P10 representing a stable period of current
, structural alterations on each reference lake to the control point

. elevation in place during this period.
Diztance
Period P10 s
of Contral Abave (+) or
Record Elevation Point Below (-) the
Lake far Pl Elevation Control Point
Mame P10 (HGVD) {MGWVD) {FT)
BELL 1977-87 T1.6 7.9 1.50
BIAD 136697 G6.8 56.1 0,70
BIG LK VIEMNA 187E-G7 £B8.8 &H.4 .40
COOPER 1980-97 61.5 53.5 210
COW (EAET) 1976-97 78 775 0,50
CURVE 1976-97 V6.6 na
ELLEM 1874-97 40,6 41 -0.40
GEMEVA 1981-97 45 8 na
GOOSENECK 1978-97 72.8 726 0.20
HANMA 1974-07 1.3 £1.3 0.00
HOBBE 1974-87 65,4 65.5 .10
KINE 197 0-97 Te6 T 1.60
MINMIOLA 1081-97 48.8 na
MOON 1965-87 39,0 408 -0.80
|PADGETT 1965-87 70.5 £9.4 1.10
. PARKER [ANM) 1965-97 48 482 -0.20
PLATT 1074-57 45,8 47.9 1.90
SAXON 1983-07 T0.5 §7.2 3.30
SEMINOCLE 1963-97 da8.2 ng
STEMPER 1974-97 §1.1 £1.2 -,10
TAMPA 1878-97 64.3 61.1 A0
L THOMAS 1568-97 A4S Lo ‘m__ﬂ
EAN 0.8
IMEDIAN 0.50§
|STANDARD DEV. 1.19|
RANGE a.200
MINIMUM -0.90§
M UM ;.au|

na = not available
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A Jake that is not structurally altered and not influenced by water withdrawals should reach the
normal pool elevation on & frequency equal to about the P10. If the lake does not reach the
normal pool elevation at a P10 frequency, then the lake may be measurably impacted by water
withdrawals. In this case, the normal pool elevation would be the best estimate of the Historic
P10, and would be used as the HGL

For lakes without historic or current data, the HGL must be estimated from best available
information. For lakes that are not stracturally aliered, the HGL is set at the normal poal
elevation. For lakes that are structurally altered, the HGL is set at the control point elevation.

A flow chart for caleulating the Historic P50 15 shown ip Figure [4. This flow chart and the
discussion below assume that the presence or absence of structural alterations has been
determined and that the HGL has been calculated.

If there are historic data, the Historic P50 is calculated from the data

For lakes without historic data, the Historic P50 15 estimated using best available information,
including current data, the normal peol or control point elevations and application of the
Reference Lake Water Regime. (The normal pool and control point elevations are used in the
determination of the HGL.)

The RLWE 15 used to estimate the natural fluctuation range of a lake in the absence of water
withdrawals. The RLWERS0 and RLWER 20, respectively, are used o estimate the Historic P30
and P90 elevations. Calculation of the RLWRSs for Northwest Hillshborough lakes is described in
the RLWR Chapter.

By definition in Chapter 40D-8, FAR, the RLWRSD is the median value of the difference
between the P10 and P50 lake stage for all lakes with historic data with similar hydrogeologic
conditions as the lake of concern. The RLWRS0 reflects the median flucmation berween the P10
and F50 for a set of reference lakes in the Northwest Hillsborough region that are not measurably
impacted by withdrawals. The RLWRS0 calculated fram these reference lakes is 1.0 and this
value 15 used for the lakes discussed in Appendix C.

To determine the Historic P30 for lakes with current data, the difference berween the Current P10
and Current P50 is calculated. This difference is compared to the RLWRS0 of 1.0, If the
difference between the Current P10 and Current P50 15 less than the RLWERS0 value of 1.0, then
the P30 calculated from the current dats is used ag the Historic P30, If the difference between the
Current P10 and Current P50 is greater than 1.07, it 15 assumed the lake is impacted by water
withdrawals, and the Historic P50 is equal to the HGL mines the RLWRSD of 1.0°,

For lakes without historic or current data, the Historic P50 must be estimated from the RLWRS0
and the HGL. The Historic P50 is equal to the HGL minus the RLWRS50 of 1.0'.

Southwesl Florida Waler Manag ement Disrrict Fid



Figure 14 : METHOD FOR CALCULATION OF THE HISTORIC P50
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The High Minimum Lake Leve] is the elevation that a lake's water levels are required to equal or
exceed ten percent (P107 of the time on & long-lerm bagis. This High Minimum Lake Leve] is
established to ensure that a lake reaches higher levels on a periodic basis. The Minimum Lake
Level is the elevation that the lake's water levels are required to equal or exceed fifry percent
(P50} of the time on a long-term basis.

The Minimum Lake Level for cypress-wetland fringed lakes is set taking structural alterations
mto account and a level will not be set ebove the level the lake could reach given the structural
alteration. Therefore, the structural alteration status of the lake must be determined and the
Histonc P30 must be calculated befare the Minimum Lake Level can be set. {A flow chart for
calculating the Historic P50 is shown in Figure 14.) The Historic P50 elevation is then compared
to the significant change elevation described below

For cypress-wetland fringed lakes, the Minimum Lake Level is calculsted using the method
developed for cypress wetlands, which is described in the report “Establishment of Minimum
Levels in Wetlands” (SWFWMD, 1999). In summary, a cypress wetland was determined to be
significantly changed when the P50 level of the wetland was lower than the normal pool minus
1.8 feet. Therefore, the Minimum Lake Level for cypress-fringed wetland lakes is the elevation
equal to 1.8 below the normal pool elevation or NP - 1.8",

Southwesr Flonda Walter Management Distrier kT4




The Histonc P30 elevation is compared 1o the significant change elevation (NP-1.8') to determine
which Category a lake is in and subsequently which methods will be used to caleulate the High
Minimum Lake and Minimum Lake Levels. A flow chart showing the method to calculate the
High Minimum and Minimum Leve] is shown in Figure 15, A similar analysis was performed

Figore 15 : METHOD FOR CALCULATION OF HIGH MINIMUM AND
MINIMUM LAKE LEVELS
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SEE FRATEE -3 FOR CALCUT A TING MISTORS Fi0

on the P10 wetland data. Results of the analysis indicate that a cypress wetland wouald be
significantly changed when the P10 level of the wetland was lower than the normal pool minus
0.4 feet based on the wetland methodology.

A Category 1 Lake is a cypress-wetland fringed lake where structural alterations do not preverit
the Histeric P50 elevation from equaling or rising above an elevation that is equal to the normal
pool elevation minus 1.8". (Historic P50 > Normal Pool - 1.87

High Minimum Lake Level = Nommal Pool elevation -0.4'

Minimum Lake Level = Normal Pool elevation - 1.8

A Category 2 Lake is a cypress-wetland fringed lake where structural alterations prevent the
Historic P30 from equaling or rising above an elevation that is equal 1o the normal pool minus
L&, but the Jake-fringing cypress swamp(s) remain viable and perform functions beneficial 1o the
lake. (Historic P50 < Normal Pool - 1.89

High Minimum Lake Level = High Guidance Level

Minimum Lake Level = Historic P50

Southwest Florida Water Management Dhairic 7]




e Low i el

The Low Guidance Level 15 provided as an advisory guideline for local governments and
lakeshore property owners to aid in the proper siting of warer dependent structures such as docks
and seawalls, and to educate the residents about “normal” lake level flectuations. The District
also may use the Low Guidance Level for the operation of water management structeres. The
Low Guidance Level 15 the expected historic P90 of the lake, in the absence of warter
withdrawals, but with the current structural alterations in place.

A flow chart for ealeulating the Low Guidance Level is shown as Figure 16, This flow chart and
the discussion below assume that the presence or absence of structural alterations has been
determined and that the HGL has been calculated.

If there are histonc data, the Low Guijdance Level is equal to the Historic P90 calculated from the
data.

For lakes without historic data, the Low Guidance Level is estimated using best available
information, including current data, normal pool and contrel point elevations and application of
the Reference Lake Water Regime. (The nermal pool and control point elevations are used in the
determination of the HGL.)

As described previously, the RLWR 1s used to estimate the natural fluctuation range of a lake in
the absence of water withdrawals. By definition in Chapter 40D-8, FAR, the RLWRS0 is the
median value of the difference between the P10 and P90 lake stage for all lakes with historic data
with similar hydrogeclogic conditions as the lake of concern. The RLWRS0 reflects the median
fluctuation between the P10 and P90 for a set of reference lakes in the Northwest Hillsborough
region that are not measurably impacted by withdrawals, The RLWR) caleulated from the
reference lakes and applied here is equal 10 2.1°.

To determine the LGL, for Yakes with current data, the difference between the Current P10 and
Current P90} is calculated and compared to the RLWRS0. I the difference between the Current
P10 and Current P90 15 lezs than the RLWRS0 value of 2,17, then the P90 caloulated from the
current data 18 sef as the Low Guidance Level, If the difference between the Cumrent P10 and
Current P90 is greater than 2,17, it is assumed the lake is impacted by water withdrawals, and the
LGL is equal to the HGL minus the RLWR90 of 2.1,

For lakes without historic or current data, the Low Guidance Level must be estimated from the
RLWRS0 and the HGL. In this case, the Low Guidance Level is equal to the HGL minus the
FLWERS0 af 2.1°,
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Figure 16 : METHOD FOR CALCULATION OF THE LOW GUIDANCE LEVEL (LGL)
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LAKE LEVELS SUBCOMMITTEE MEETING
March 6, 1997

1. The meeting began with a discussion of the last paragraph of Section I1 B. concerning the
determination of the post-modification minimum flood level, Cathleen Beaudoin felt the
current wording of that paragraph did not allow flexibility for setting a minimum flood
level somewhere berween the historic and post-modified level. She agreed to draft a

“revised version to clarify this peint for the group’s review.

2. The remainder of the meeting involved a discussion of the field work and other tasks
before the subcommittes necessary to set proposed management levels for the NW
Hillsborough lakes by May |. These tasks and the personnel assigned 1o them are as
follows:

a Determination of 10-year Flood Level and details of methodology for the Lake
Levels SOP Manual. District Engineering Section is responsible for this.

b. Bathymetric measurements will be performed by Richard Gant and Lizanne
Garcia. This task will be combined with the vegetation transect task (below). The
number of ransects conducted will be determined in the field.

c. Vegeuwtion transects will be performed by Jim Bays, Doug Durbin, Chuck
Courtney, Ross McWilliams and/or Scott Emery. These transects will be matched
up, as much as possible, with the bathymetric transects. The number of transects
will be determined in the feld.

d. Survey work has been completed by the District Survey Section.

.. Shoreline survey of cultural features (or other notabie features) will be conducted

by the bathymetric and vegetation teams.

. f. Lake hydrology including development of stage duration curves, nearby well

locations etc. will be performed by Mark Barcelo. Dave Wiley and Cathleen
Beaudoin, because of budget constraints by their clients, will be used sparingly.

g Determination of Referencs Lakes to use for the NW Hillsborough lakes will be
conducted by the hydrology team based on a list of lakes prepared by Lizanne
Garcia and Richard Gant. The suggested reference lakes will be evaluated by the
whole subcommirtee before proposing management levels, This team will
determine minimum data requirements and appropriate period(s) of interest.

h. A literature search for scientific information relating to the effect of lake level
changes and physical, chemical or biclogical components of a lake system will be
the responsibility of Ken Romie.

1. GIS plots of lake bathymetry will be coordinated by Ken Romie.

j- Any water guality data available for the lakes in question will be assembled by
Ken Romie.

3. Finally, every Thursday for the next twe months has been set aside by the team members
to conduct field work while ever: Friday has been designated for subcommittes mestings
to discuss the field results and continue to fine tune the methodology.

The next meeting of the Subcommittee will be at §:30 AM, Friday March 14, 1997 at the
Tampa Service Office.



LAKE LEVELS SUBCOMMITTEE MEETING
February 24, 1997

The entire meeting was devoted to reviewing the most recent draft of the Lake Level
Methodology as well as prepanng for the Governing Board presentation on February 24th.
Several issues that remained from the February 18th meeting as well as several that were mised

during the Lake Levels presentation o the Minimum Flows Commities on February [5th were
discussed including:

l. [t was decided to change the name of the reference lake coefficient from Regional
Adjustment Factor (RAF) w Reference Lake Water Regime (RLWE). This change was
incorporated into the current draft methodology.

2 It was decided to combine lakes with and without anthropogenic hydrologic
modifications into a single group but to determine the various levels for both historic and
post-modification periods. This change was incorporated into the current draft.

3. It was decided to define the Period of Record (for stage data) as the entire period for
which stage dsta may exist Period of Interest was defined as some portion of the Period
of Record. This change was not gxplicitly incorporated into the current draft.

4 Mark Barcelo presented another definition of Minimum Level-Significant Change that
excludes the use of standard deviations and, instead, relies on a range of change between
the P80 and P90 points on a stage duration curve. After extended discussions Doug
Durbin suggested a definition that was incorporated into the current draft. This definition
will be considered an interim definition until further field work is completed on the sight
lakes for which levels must be established by October 1.

The next meeting of the Lake Levels Subcommittee will be at 1:30 PM on Thursday March
6, 1997 at the Tampa Service Office.



LAKE LEVEL SUBCOMMITTEE MEETING
February 13, 1997

1. Craig Dye proposed that the “minimum level” of “significant harm” be one that would be
superimposed upon the existing four levels the District currently adopts. The existing
methodology for determining the four levels would be modified to address the comments
and changes the subcommittes has suggested and a separate method would be employed
to determine the “minimum level of significant harm™. Mark Barcelo indicated that, as
hag been previously discussed, this level could be taken from various points on a stage
duration curve. Craig reminded the group that most of the lakes for which levels will be
adopted in the future will have little or no stage data. Ross McWilliams expressed some
concerns about how permits would be affected by setting levels in this way,

2. Discussions ensued concerning what period of record (POR) to use for determining the
stage duration curves. Cathleen Beaudoin and Jim Bays felt that the last 20 years would
be most appropriate while Marty Kelly felt the first 20 years or the umimpacted POR
would be best for determining historical levels.

3. Ken Romie presented the GIS plots of bathymetry for lake Rogers and tables of absolute
and percent changes in lake area, volume and littoral zone based on various dravwdown
scenarios for lakes Padgett, Mound and Rogers.

4. Discussions began on how to define “significant harm™ based on some reduction of lake
area or volume. It was decided that District staff would develop a “straw man” proposal
to present to the subcommittee at the next meeting on the methodology and definition of
“significant harm™

Next meeting is Tuesday February 18, 1997 in the Tampa Service Office




MINIMUM LEVELS: LAKE SUBCOMMITTEE
MEETING SUMMARY
FEBRUARY 10, 1937

Mark Barceloc presented descriptive statistics and annual-
frequency of occurrence graphs (stage duration) for lakes
Dogscn, Mound, Padgett and Rogers. Descriptive statistics
were alsc provided for lakes Calm, Island Ford, Platt and
Stemper. The descriptive statistics were a summary cf daily
lake levels for esach year- (e.g. minimum, maximum, median,
tenth percentile and %0th percentile.

Most of the meeting discussion was about correlating recorded
elevations cf wvegetation indicaters to freguencies of
occurrence for each lake. The .purpose,. for  this. was to.
establish the historical range of lake level fluctuations. It
was determined that, the elevation of the base of the lowest
cvpress tree at each lake was approximately egual to the mean
of the tenth percentile of lake levels for esach year (the lake
level that was egualed or exceeded 3950 percent of the time

during each year) and the mean of the median lake levels for
each year less one standard deviation.

The next meeting was scheduled for Thursday, February 13, 1%57
at 1 pm.




LAKE LEVELS SUBCOMMITTEE MEETING
February 6, 1997

The meeting began with Mark Barcelo and Jim Bays providing a summary of the meeting
of the large MFL commines that met the previous day as well as recapping some aspects
of our last mesting on February 4, 1997. This included discussions of how 2 lake's
bathymetry would affect the senting of levels. Doug Durbin also noted that there are
many modeis linking biclogical effects with lake levels, but that they tend 1o be very
complex and would be difficult 1o include in the methodology the committes has been
charged with developing. A number of people felt that a matrix of biological effects vs.
changes in depth will be needed a1 some point for the methodology.

Tom Champeau from the Florida Game and Freshwater Fish Commission made a
presentation on the impact to lake fisheries with lake level fluctuations. Tom emphasized
that fish production was very much dependent on the littoral zone of a lake as wel] as lake
size (surface area, volume). How much littoral zone is available was particularly
important. Clark Hull asked whether fish production would be affected by reduced
inundation of the cypress fringe of a lake. Tom suggested there would be a negative
effect but that there was no data or studies to support this. Jim Bays asked whether there
was a lower limit that may have a “significantly™ negative effect on fisheries. Tom
indicared that there were 1o many variables to consider to answer that question
unequivocally. Tom provided an example of what could happen to fish in & very shaliow
lake that was subjected to & cold snap during the spawning period of a szlected game fish.
Because there would be little thermal protection for the fish spawn in such a shallow lake
the particular year class would be significantly impacted. Tom also indicated that the
concept of a lake reestablishing itself at a lower level from historic elevations (because of
long term low water) as & mirror image in terms of quamity and quality of fisheries was,
in his opinion, faise. Jim Bays asked how Tom would define significant harm in terms of
fisheries. Tom indicated that, at least qualitatively, the fishing success of anglers is how
the GFC evaluates impacts. Jim then asked how the GFC would define significant harm
guantitatively and Tom indicated that a fishery survey, including creel census and other
quantitative methods (e.g. seining, biock nets, electrofishing) would have to be employed.
Tom was asked what predictors he would use to estimate the quality of a fishery, He
suggested several ideas including population balance (i.e. forage vs. predacious fish), fish
biomass vs. trophic state indices, as well as population size structures. Jim asked how
Tom would gquantify 1he ]gss of fishery and Tom responded that he would measure the
loss of functional littoral zone. Jim also asked if Tom knew what effects lake
augmentation (either surface or ground water) might have on a fishery. Tom did not have
any specific information on augmentation although he did say that flow- through lakes
and phosphate pits ofien supported productive fisheries. Mark Barcelo asked how long a
lake would have to reach its high levels and Tom responded that for fisheries that lakes
should reach highs over a long ierm and not necessarily on a seasonal basis. Jim asked i
the GFC had any reference lakes for fishery success. Tom said the they had several such
as Okeechobee and kissimmee, but none in our area. Craig suggested that the NW Lakes
Augrnemation Project the Disirict was underiaking 1o evaluate the biological efTects of



augmenting lakes has a fishery component and that these lakes may serve as reference
lakes in the future.

K} The final topic of the day was the beginning of discussions concerning how o
sciemtifically define “significant harm™ for lakes. All participants agreed 1o evaluate the
swatistical significance of water level change. At this point it was decided to perform a
detailed evaluation of bathymertric, vegetational and hydrologic data for the following test
lakes to determine if we could arrive at a statistically significant relationship for
evaluating harm : Dosson, Mound, Padgett, and Rogers. These data and analyses will be
evaluated at the next meeting.

Next meeting is scheduled for Monday, February 10, 1997 at the Tampa Service Office



MINIMUM LEVELS LAKE SUBCOMMITTEE
. SUMMARY OF MEETING ON JANUARY 30, 1997

MORNING )

1. Craig Dye cmphasized that the comminee peeds to conclode its analysis as soon as
possible and determine where we have consensus and where we do not. Writing
assignments have o be made so that the commines’s findings and conclusions can be
documented.

2. The pext two meetings were scheduled for the Tampa Service office as follows:
] February 4, 1997, 11 am o 2 pm - continued amalysis and discussion of
° February 6, 1997, 8:30 am to 5§ pm - discussion with Tom Champeau of the
FFWFGC and continued analysis and discussion of committes business.
[ February 10, 1997, B:30 am to 5 pm - contimied analysis and discussion of
® February 14, 1997, 8:30 am to 5 pm - continned analysis and discussion of
committes business,

3. Jim Bays presented an spproach for determining minimum lake levels. He sugpested
using this to estimate a historical seasonal-iow level. The example he presented consisted
of a plot of stage duration (cumulative frequency) curves for all the lakes that were

. visited by the committee with the exception of Big Fish Lake,

o Elevations of the lake water surface in the stage duration curves were reported
as depth to water from the elevation of the saw palmetio line. This line
represenes the seasomal high water level.

e The curves for each lake need to be constructed for the same period of record.
The period ussd in Jim's analysis was from 1985 to 1996 and coincided with the
period for which wetlands data are most abundant. It was discussed that the
period should represent a period prior o anthropogenic impacts as much as
possible.

. Elevations of biological occurrences, vegemtion indicators and consmuction of
structural feamres need o be overlaid on the curves.

4. Observations that were made from the stage duration curves inchuded:

e Though the starting elevations were different, the curves for several lak=s had
very similar slopes. Horse and Rogers were the potable exceptions to this
observation.

e There appeared to be a difference in the curves for flow-through versus closed
lake basins. Flow-through lakes were clumped together at the top of the graph.
Isolated lake basins generally had steeper slopes and a lower starting point.

3. There was consensus that the saw palmeno line can be used as an indicator of the
. historical seasonal-high water el=vation.



Jim Bays suggested that there may be a series of Jakes that define the normal range of
expected fluctuations and that other lakes will fall outside this range.

Marty Kelly noted that Jim's presentation applies to setting levels to protect wetlands
adjacent 1o lakes but does not address harm in the lake itself,

Physical features (e.g. ditches, stuctures) affecting the ability of a lake 1o achieve
historical seasomal-high water levels were discussed. Clark Hull noted that construction
of physical feanres, such as a culverts, that cause lake leve] lowering implies a decision
was made regarding the ability of the lake commumniry to withstand lower levels.

9. There was consensus that the elevation of physical fearures affecting the ability of a lake
to reach its historical seasonal high water level may be used to reflect the "new" seasonal
high-water level.

AFTERNQON

1. Summary of Jim Bay's presentation:

° Lake level fluctuations yield certain rypes of shoreline habitat. The approach
looks at relating these occwrrences, along with physical feamres that have affected
- the lake, to the stage-duration (cumulative frequency) curve. The goal is to set
' an expected seasonal-high level and a pormal range of flucmation.
. - Concerns that were expressed were that:
: the method sets a level to maintain cypress fringe or adjacent wetlands.
- the method does not yvield seasonal fluocmanions for lakes.
- the level set in an adjacent wetland should protect the lake volume.
- the methodology can be used but there may be disagreement over the
= starting point (new seasonal-high level over the historical seasonal-high
level)
2. The relic upland edge may be used as the seasonal-high level in lakes where seasopal

high levels declined several years ago.

Can we re-establish seasonal high water marks because of physical alterations of the
system?

It was geperally concluded that the seasonal-high water marks could be re-established

where physical alierations have occurred,

. Physical features affecting lake levels include: culverts, structures, drainage
ditches, sinkholes and alterations of the watershed affecting the conmributing area.

. Cultural fearures affecting lake Jevels inchude: septic tanks, house pads, seawalis,
docks (visible), water intakes for irrigaton, wells, roads, landuses (landscapes,
satellite dishes), and recreation.



What if seasonal-high levels are changed by a physical alteration of the system but the

high level could be re-established (e.g.. Lake Armistead)?

e ﬁymimhmm:mmmnﬂm;hhwlshnuldheuﬂmmmhm
this

™ Decisions to structurally restore seasonal-high levels should be made by the
Governing Board.

It was agreed that the method provides a mechanism for establishing a starting point.
The serenoa fringe was one suggestion for use as a starting point. It was aleo agreed that
it was acceptable w0 adjust the starting point due to physical alterations thar affect the
ability of the lake to achieve historical levels.

Lake basin morphometry and drainage basin characteristics may affect the shape of the
stage-duration curves.

Embﬂﬂﬂmﬂhndﬂnn::uudmﬂdupdnmddaubcunimmmlﬂmur
stage/duration curves?

. Lakes would be reset and, it is not tme specific as to when this would be done.

The District’s lake levels program was discussed. Craig Dye emphasized that the
District does not ust a single criterion to set a particular level but rather the
pr:pnndm of evidence, both quantitative and qualitative.
10 year flood level
- this level is an advisory level and a wol for developmental inter=sts.
- control structures on lakes are opened before this elevation is reached.
- cultural impacts should not affect this level.
. Minirmum flood level - this level is the peak elevation on lakes with structures and
- approximates the seasonal high level. This level equates well with the paimeto
line discussed in Jim Bay's approach.
- the elevation that is equaled or excesded 7 percent of the tme.
- vegetation indicators inciude elevation of the palmetto and wax myrtie
lme, lichens line, and 2/3 of the cypress buttress, Problems affecting the
2/3 cypress buttress measurement are 501l erosion and soil subsidence.
- the toe of the escarpment was suggested as an indicator of this level.
® Minimum jow management level - approximates the seasonal low level. Surface
wmwﬂdnwm“hmmdhyﬂmﬂnmm
the elevation that is equaled or excesded 87 percent of the time.
- the elevation that is 3.5 feet below represenmative docks and seawalls on
a lake.
- the lowest elevation residents desire.
- the elevation coinciding with the year long flooding of conotiguous
emergent zones. The lake emerpent vegetation is on the landward side of
- why is typhaa and bullrush exchuded?



LAKE LEVELS SUBCOMMITTEE MEETING
Januxry 27, 1997

L The purpose of this meeting was 10 review all the data collected during the three field trips
to the “test case lakes” in NW Hillsborough and Pasco Co. The committee broke up into
the four field teams and evalused and discussed ther particular data sets among their
teams. These data will be frther analyzed before the next meeting.

2. Ken Romie and Marty Kelly discussed their findings with the subcommittee since they had
little data with which to work (Le. historical biological data). They conchuded that the
biclogical data available for our test lakes was extremely sparse. These data consisted
primarily of the District’s semi-quantitative vegetation mapping that was performed during
the earlier lake jevels work when levels were originally set, as well as vegetation transects
performed by Jim Bays. mmﬂmmmmmﬂfhdp
nfmlqulunphmmﬂanmdn

3 The meeting continued with discussions of & variety of subjects including:

a. How or if #t would be possible to partition the effects of drawdown and
development on lake levels:

b. The vegetational indicators of high and low water, Palmetto and cypress may
be good indicators of high water conditions, but that vegetational indicators of low
WEter Wene poor.

¢. The need to develop a bathymetric mode! for determination of Ettoral zone
reduction vs. lake drawdown using actual lake data. Ken Romie is working with
the District GIS section to accomplish this.

d. How to apply value judgements to determine a biological definition of
“significant harm”.

The next meeting will be at the Tampa Service Office on January 30, 1997,



-t

LAKES SUBCOMMITTEE
January 7, 1987

The purpese of this meeting was to discuss the logistics and
tasks to be completed during the field evaluarion of the 15
"Test Lakes" that the Commitres will wvigit in the next twe
weeks. The primary tasks are:
- Determine width and depth of littoral zone
Determine glope of littoral zone
Identify aguatic and wetland vegetation

Determine setting of lakes and relaticnship to
surrounding features
Compare and contrast available historic biclogical,
hydroleogic and morphometric data with current
conditions

0. o

Jim Bays, Doug Durbin and Richard Gant will be doing some
preliminary littoral zone transects for a few selected lakes
on January 1l4.

Een Romie briefly reviewed the available biclogical data that
included plankton, benthic invertebrate and vegetation data.

He alsc produced a table of available water quality data for
the 15 "Test Lakes“.

Mark Barcelo presented the hydrographs and stage duration
curves for the "Test Laekes" within Hillsborough County. He
will have similar plots for the remaining lakes (i.e. those in
Pasco County). Cathleen Beaudoin noted that although there
was a considerable amount of water level data available for
Lake Dosscn, the District had not already set levels for this
lake. Richard Gant explained that when levels were being
established for lakes in this area that only lakes 2C acres or

greater were considered, Lake Dosson is only 11 acres in
SlLZe .

Craig Dye made the group aware of the tight time lines
associated with accomplishing our tasks. By March 1, 1997
the methodology for setting lake levels must be completed with
proposed levels established by mid-April. This time line
needs to be adhered te so the District can meet it’s
statuatocry cbligation of setting levels by Octaber 1, 1997.

A discussion ensued about the Committees’s responsibility for
establishing a methodology for setting lake levels based on
factors other than a scientific evaluation of physical and
biclogical conditions, specifically recreatiocnal and aesthetic
properties of a lake. It was decided, unanimously, that the
Committee's primary focus would be on scientific issues and
that the recreaticonal and aesthetic consideratiocns wers a
policy and/or management issue that was generally ocutside our
group’'s responsibility. However, the Committee may make some
recommendaticng relatad to these issues in their final report.



LAKES SUB-COMMITTEE
Jarmary 3, 1997

The purpose of the meeting was 1o review and discuss the criteria for selecting test
lakes and to parrow the list of lakes. Accessibility was discussed as an mmportant
criteria for determining which lakes 1o include as test cases.

Richard Gant reviewed a table summarizing selected informarion on lakes in the NTB
area.

Ken Romis presented 2 summary of available literature that discusses biological data
collected on lakes in the NTB area.

A preliminary list of lakes was discussed as follows:

Hillsborough Coynry:
Alice, Allen, Calm, Carroll, Chapman, Church, Crenshaw, Crescemt, Deer, Dosson,
Fairy, Hiawatha, Hobbs, Horse, Island Ford, Keene, Keystone, Mound, Osceola,

Plant. Premy, Rainbow. Raleigh, Rogers, Saddleback, Starvation, Stemper, and
Turkev Faord

Pasco County
Bell, Big Fish, Crews, Hancock, Padgett, and Pierce

A second Jist was developed that focused principally on lakes that had biological
information. The anached Table | summarires the discussion that ook place
regarding the list.

A final list of lakes for which site visits will be conducied was detsrmined and
organized according to geographical area. The list is as follows (bold names indicate
that lake levels are currently low):

Eevsions Areg
Mound. Calm. Keysione or Island Ford. Rogers. and Horse.

Lutz Areg
Dosser. Starvation. Carroll. Plan. and Stemper.

Pasco Counrv
Hancock. Padgen. Pierce. and Big Fish.

Scheduisd field davs for cie visits 10 these lakes are January 16, 17 and 24. 1997,



LAKES sUB-COMMITTEE
December 19, 1996

1. Marty Kelly described a simple spreadsheet mode] for lake drawdown that would
calculate loss of volume, lake surface area and littoral zone. The spreadshest calculations
are based on the volume of & cone and elliptic sinusoid of varying dimensions.
mewmhm}mhﬁﬂmﬂmmmhm
copcetning the potential changes in water quality and fish populstions under various
drawdown scenarios,

2 Anmmmmnﬂ:mmnﬂmﬂwﬂufuﬁuhm[ﬁ:hmdhmmdhﬂmh
VErious criteria we will be evaluating to select 12 - 15 “Test Lakes™ thar will be used to
evaluate lake leve] methodolagy. These criteria were selected at our December 16, 1996
mn:&ngmdm:ufnﬂm(wiﬂ:dawmnfu:ﬁﬂnm}:

L Lake Jevel data - high
b. Monitor well data - shallow well - kigh, deep (Floridan) well - medium
¢. Lake and watershed morphology - all catepories - high
d. Lake uses - high
e. Geotechnical information - medinm
f Water quality data - medinm
g Biological studies - Jittoral vegetation studies - high, plankton smdies - low, wildlife
studies - mediom
b Aerial photography - high
L. Survey information - high

3. Doug Durbin prepared a drafi table of ecological impacts associated with lake Jevel
mxﬁmﬁmhnldﬂ&mufmmuﬁﬂhﬂmmm
limitations and values. Although we discussed some of the categories it was decided that
ﬂmmmmmwuuldmﬁmﬁ:uhkmdnﬁﬂmnﬂummﬁu.

4. Ri:hudﬁmtmdtimsmmﬁunnnhnwﬂmﬂiﬂimmwmﬂy evaluates and adopts lake
levels into Distriet rules.

Next meeting is &t 1:30 PM, Friday, Januarv 3. 1997 m the Tampa Service Office.



Dok s SR COAATTTER
ecemnber in, [Y9%8

Sl B

1. Ken Romie reviewed all the data bases available for water quality which consisted of
STORET. Florida LAKEWATCH. and the District’s Ambient Monitoring Program. He
also provided a list of biological studies performed on lakes within the NTBWERAP grea.
Doug Durbin of BRA, Jim Bays of CH2M and Dave Bracciano of West Coast provided,
or will provide. other biolopical studies of which they were aware.

13

Richard Gani reviewed the lake level datz that resides in the District’s Hydrologic Dat
Sase for lakes within the N\TBWEREAP. [n the next draft of this [ist he wil] includs any
lakes that are 1o be adopted by October 1. 1997 and were inadvenently lefi off the first
drafi.

Ll

Dave Bracciano guestioned whether Round Lake was on the priority list of lakes 1o be
adopiel by October 1. 1997 or was it added afier that list was approved by the Governor
end Cabiner Craip Dve will detzrmine this before the next subcomminee meeting.

The majority of the meeting was devoled 1o delermining a list of eriteriz thar will be us=d
1o seiect 2 group of 12 -15 “Test Lakes”. The “Test Lakes™ will be used 10 evaluate the
bydrologic and biologic characieristics on which to base functional relationships and to
evaluate the current Lake Leve] Methodology. The criteria selected by the group is as

. follows:

2. Lake l=vel dat (period of record as long as possible)
b Availability of data from shaliow and deep monitoring wells in vicinity of lakes
c. Morphology of lake basin and watershed to include: bathymetry; inflow/outflow tvpe
(i.e. seepage, flow through systems, surface inflow only); surface drainage alterations (i.e.
ditching and culvens); associsted wetlands; lake sizs; contributing watershed size and
land uss (Ydeveloped shoreline)
d. Lake vses (WUP's e12.)
e. Geotechnical information available (seismic or GPR daw)
f. Water gualiny data
g- Biological studies available
b, Aerial photography with contouring avaiiable (e.g. 1-2000 IR. 1-200 B&W)
- L. Survey information (mostly adopted lakes)

Next meeting is a1 1:30 PM, Friday, January 3, 1997 a1 Tamps Service Office

-
-



Lake Sub-Committee
. December &, 1596

. Goal
1. Define measurable functional relationships between ecologicalfimnological
parameters and lake levels.
2. Determine methodology for minimum iake levels and evaiuate existing
methods.
I Objectives
1. Identify ecological and hydrologic data available to consider in the
development of functional relationships.
2. Develop usable consistent database.
3. ldentify and develop test cases on approximately 15 lakes.
. ili. Data inventory
1. Vater Leveis
2. VWater Quality
3. Biological
4, Merphologic Data
V.  Schedule
. 1. Data base update (District w_ilﬁlqmnpila] 12/18/96
2 Identify criteria for tast case selection ;nr 12/18/96 (selection in January)
3. Progress report to be determined
4. Final product - Technical Memo '

’ian Meeting: Monday, December 16, 1996 at 8:00 a.m.



March 1999

APPENDIX B
Reference Lake Hydrographs
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APPENDIX C

Application of Minimuwm Lake Level Method to 15 Lakes

aouthwest Florida Water Managemer: District
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Has Wetlands:

Category 1

Category 2

10yr:

CP:

LF5:

ME:

Sig. Change:

F10:

1 0his
P10

P30
PA0him
P50cur

Pad:

P90z
PGcar

HGL:

HML:

ML

LGL:

FLWH:
RLWERSQ
ELWRSD

HI:

WL:

west

Abbreviations

A minimum of Y acre of viable cypress fringe wetlands occur on the lake.
Lakes have cypress wetlands and there are no structural allerations or the
elevation of the structural alteration has not cansed the Historic P30 to be lower
than 1.8' below the normal pool elevation.

Lakes have cypress wetlands and the structural alteration has cansed the Historic
P30 to be lower than 1.8’ below the normal pool elevation, but the cypress
wetland remains viable.

Ten Year Flood Guidance Elevation

Control Point 2levation of the lake

Lowest Floor Elab elevation of a residential dwelling

MNormal pool elevation, which is the level that can be consistently identified in
cypress swamps based on similar vertical indicators of inundation.

Significant Change - The elevation equal to the normal pool elevation minus 1.8
Tenth percentile

Tenth percentile calculated from historic data or estimated from the normal pool
elevation, the control point elevation or current data using reasonable scientific
judgement

Tenth percentile calculated from current data

Fiftieth percentile

Fiftieth percentile calculated from historic data or estimated, using reasonable
scientific judgement, from the P10nis minus the RLWRS0

Fiftieth percentile calculated from current data

Minetieth percentile

Ninetieth percentile calculated from historic data or estimated, using reasonable
scientific judgement, from the P10kist minus the RLWRS0

Minetieth percentile calculated from current data

High Guidance Level

High Minimum Level

Minimum Level

Low CGuidance Level

Reference Lake Water Regime

The median value of the difrerence between the P10 and P30 lake stage for
reference lakes with historic data with similar hydrogeologic conditions as the
lake of concem.

The median valoe of the difference between the P10 and P90 lake stage for
reference lakes with historic data with similar hydrogeologic conditions as the
lake of concem.

Hydrologic Indicator

Water Level

ater Manggement Direrict [t



Lake Alice

Lake Alice has wetlands and is strocturally altered. The magnitude of the stroctural alteration places this
lake in Category 2 for purposes of calculating the High Minimum and Minimum Levels. There are no
historic data. Current data for the period from June 1971 to September 1997 were used to calculate the
Current P10 and P30 elevations. The Historic P50 was calculated from the control point elevation minus
the RLWRSO.

== . ——
Summary of Elevation Data (ft, NGVD) Proposed Levels (ft, NGV
LES 438 10-yr 424
NP 43.0 HGL 40.9 (CP)
Sig. change  41.2 HML 40.9
CP 409 ML 199
P10cur 40.0 LGL 18.8
P50hist 39.9 (CP-RLWRS0)
P50cur 379

d ndi 1

Hydrologic Indicators of normal pool were measured along the western shoreline of the lake from a
parcel located on Duakley Scott Lane. Cypress buttresses were measured for six cypress trees located in
standing water adjacent to a weekend cottage which extended over the water. Some fill may have been
pumped onto the shore landward of the cypress trees measured for nermal pool. There were some
leaning and falling cypress in this area. A second wetland area, located on the northern end of the lake
was also investigated. This wetland was relatively undisturbed and contained healthy specimens of

Crordonia sp., Persea sp. and Taxodium sp. Water Management District staff did not measure normal
pool elevations in this wetland.

drologi

indicator elevations for Lai'k-e Alice on 3/30/9E, water level: 41.2 ft, NGVD

HI NP Height above WL (ft) NFE Elevation (ft, NGVD)
Cypress buftress 1.6 428

Cypress buttress 18 430

Cypress buttress 1.7 419

Cypress buttress 1.8 430

Cypress buttress 19 43.1
| Cypress butiress L9 43,1

Averape hydrologic indicator elevation (ft, NGVD) 43.0 H
Standacd deviption forn ) 0]

1Al int
Numbers identify points on the figure showing the outlet conveyance system of the lake.
#1: Ditch extending from the lake shoreline through the lake's natural escarpment
#1: Control point - a 48 inch diameter cormigated metal pipe with invert of 409 NGVD
#3: Storm gutter inlet and junction box
#4 Reinforced Concrete Pipe to Taylor Lake

Sencthwest Floruda Waler Management Disrict (%
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Lake Alice - Hillsborough County
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1930’ 1940's 1950's 1960's 1970's 1980's 1990's
GUIDANCE AND MINIMUM LEVELS LAKE FEATURES
TYF = Ten ¥ear Flood = 42.4 P = Conirol Point Invert = 40.%
HGL = High Guidance Level = 4004 1l = Hydrologic Indicaters = 43,8
HML = High Minimum Level = 409 LFS = Lowest Flour Slab= 43,8

ML = Minimus Level = 39,0
Liel. = Lisw CGuldnamnce Level = 30,8
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Bird Lake

Bird Lake has wetlands and is strocturally altered. The magnitude of the structural alteration places this
. lake in Category 1 for purposes of calcalating the High Minimum and Minimum Levels, There are no

historic data. Current data for the period from February 1978 to September 1997 were used to caleulate

the Current P10 and P50 elevations. The Historic P50 was calculated from the Current P10 minas the

RLWERSO.
— - —
Summary of Elevation Data (ft, NGV ¥ NGVD \
LFS 51.9 10-yr 53.0
NP 51.3 HGL 48.6 (P10cur)
Pl0cur 49.6 HML 496
Sig. change 49.5 ML 48.6
P50hist 48.6 (Pl 0cwr-RLWRS0) LGL 47.5
P30cur 47.7
cr 47.1 I
ic cat

Hydrologic indicators of normal pool were measured along the northern shore of the lake off Shaghark
Place and Lake Bird Dnive.

HIdmluE‘E indicator elevations for Bird Lake on 4/21/98, water level: 49.7 i, NG‘L"D_

HI NP Height above WL (ft) NP Elevation (fL NGVD) |
Cyprezs buliress 1.6 51.3
Cypress buttress 146 513
. Cypress butiress L5 1.2
L Averape hydrologic indicator elevation (fi, NGV 1.3
Stapdacd devistion ¢ T ; }

truc Alteration/Control Poi
Numbers identify points on the figure showing the outlet conveyance system of the lake.
#1: 450" foot wrench extending from the shoreline of Bird Lake through a wetland to Lake Magdalene
Boulevard
#1: Contral point - twe 4' x B' box culverts, approximately 26' long, under Lake Magdalene
Boulevard with inverts of 47.14' and 45.57" at the north and south ends, respectively
#3: Datch, extending approximately 1175 feet in length to Platt Lake

Youthwert Florida Waier Management District L=/
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Aerial View of Outlet Conveyance System

Lake Magdalane
Boulevard

fiow

v

Platt Lake

AT A

4557 Bird Lake |

Profile of Qutlet Conveyance System

Point #1 - North Side of Lake Magdalene Blvd



Brani Lake

Brant Lake has wetlands and is structurally altered. The magnitude of the structural alteration places this
lake in Category 2 for purposes of calculating the High Minimam and Minimum Levels. There are no
historic data. Current data for the period from January 1974 to September 1997 was used 1o calculate the

Cuorrent P10 and P50 elevations. The Historic P50 was calculated from the Current P10 elevation minus
the RLWES0.

# — -

Summary of Elevation Data (ft, NGV Proposed Levels (ft. NGVDY)
NP 58.9 10-yr 60.5

P10cur SB.0 HGL 58.0 (P10cur)

CP 57.7 HML 58.0

Sig. change 57.1 ML 7.0

P50hist 57.0 (Pl0cur-RLWRS0) LGL 55.9

Pa0cur 553 e ——

Hydrologic indicators of normal pool were measured in 2 wetland on the east side of the lake adjacent to
Estes Road.

Hydrologic indicators for Brant Lake on 3/30/98, water level: 58.3 ﬂi NGVD
HI NP Height above WL (ft) NP Elevation (ft, NGVD)
Cypress buttress 0.7 5.0
Cypress buttress 0.4 58.7
Cypress buttress 0.6 38.9
Cypress batiress 0.7 59,0
| Cypress haliress (L6 289
| Average hydrologic indicator elevation (ft, NGY 589
Standard desigiion o 19 1
Structural Alteration/Control Point

Numbers identify points on the figure showing the outlet conveyance system of the lake,
#1: Control Point- Path through wetlands at 57.7 NGYD

#2: Morth-south aligned corrugated metal pipe driveway crossing

#3: Morth-south aligned ditch, 450 in length, with 1:1 side slopes.

e 10 acre cypress wetland

#3: Contral point - 36" corragated metal pipe under Crenshaw Lake Road.

Southwest Florida Water Management District (5 )
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Lake Brant - Hillsborough County

1930's  1940's  1950's  1960's  1970's  1980's

GUIDANCE AND MINIMUM LEVELS LAKE FEATURES

CP = Conirol Point Invvert = 57.8
1] = Hywdrolwgic Indicalors = 50,9

TYF = Ten Yeur Flood = 60,5

HGL = High Guidance Level = 580

HML = High Mininwam Level = 58.8 LFS = Lowest Floor Siab = &1.5
ML = Misimiom Level = 57.0

LGL = Lew Cuidtancy Level = 55.9
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i 10 acre
' wetland

. Gren.shaw Lake Rd. il flow Driveway |
| —=y Al = |
| | — o1 A
| Interceptor v
-l 57.72

! Brant Lake

Profile of Outlet Conveyance System

Point #1: Path Through Wetland Point #3: 450" Ditch



Camp Lake

Camp Lake has wetlands and is not strucrurally altered. This lake is a Category 1 lake for purposes of
calculating the High Minimum and Minimum Levels. There are no historic data, Current data for the
peniod from March 1973 to September 1997 were used to caleulate the Current P10 and P50 elevations.
The Historic P50 was caleulated from the normal pocl elevation minus the RLWRS(0.

H ta Proposed Levels (ft, NGVD)
CP high outlet 10-yr 4.3
LFs none HGL 63.8 (NP)
NP 638 HL 634
PS0hist 62.8 (NP-RLWRS0) ML 62.0
Fl0cur 627 LGL 613
3ig. change 2.0
IFEDcur 50,1 _
dr i cat rmal

Hydrologic indicators of normal pool were measured in a wetland on the northeast side of the lake.

H d il: l.ﬂrs for Cam

Lake on 4/21/98, water level: 62.4 I, NGVD

EI NP Height above WL (ft) NP Elevation (ft. NGYD) |
Cypress buttregs 13 £3.7

Cypress buttregs 1.3 63.8

Cypress buttress 1.6 6.0

Cypress buttress 1.4 63.9

it buttress

£33
63,8

T |

tructural Control Poi
MNumbers identify points on the figure showing the outlet conveyance system of the lake
#1: District Topographic Aerials (1"=200" indicate a natural topographically low feature located
approximately 1150 from the shoreline, 300" wide, with a spot elevation of £3.2 NGYVD.
Overflow is into the South Pasco Wellfield which is part of the Anclote River Watershed.

southwest Florids Water Management Disirict L-1%
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Aerial View of Outlet Conveyance System

South Pasco
Wallfiald

i =
8 v

Camp Lake

U

Profile of Outlet Conveyance Systemn




Crystal Lake

Crystal Lake (also known as South Crystal Lake) has wetlands and is structurally altered. The magnitude
of the structural alteration places this lake in Category 2 for purposes of calculating the High Miniroum
and Minimum Levels. There are no historic data. Current data for the period from January 1985 to
Aupgust 1997 were used to calculate the Current P10 and P50 elevations. The Historic P50 was
calculated from the Current P10 minus the RLWRS0.

ENMMMI Proposed Levels (ft, NGVD)
54.7 10-yr 62.]
]"'il'.l"r 624 HGL 598 (PI0.)
Sig. change 60,8 HML 508
P10cur 558 ML SH.E
CP 55.8 LGL 57.7
P50hist 5B.8 (Pl0cur-RLWES()
P5lcur 57.7
dicat of

Hydrologic indicators of normal pool were measured in a wetland on the southeastern shore of the lake.

NP Height above WL (ft) NP Elevation (ft. NGVD)
1.5 &2.6
1.5 526

ation (ft, NGYIN

Structural Alteration/Control Point

Numbers identify points on the figure showing the outlet conveyance system of the lake.
#1: Control point - Poorly maintained "homemade” weir with sill elevation of 59.80 NGYD

Roumwest Florida Warer Maragement District [ I
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Lake Crystal - Hillsborough County

Z 60 |- cr

|
— -+
1 nIL

[ ]

1930's | 1940's 1950's  1960's 1970's 1980's  1990's

GUIDANCE AND MINIMUM LEVELS LAKE FEATURES
TYF = Ten Year Flogad = £2.1 P = Control Point Invert = 59,8
HGL - High Guidance Level = 59,8 HI = Hydrologic Indicators = 62.2
HML = Tigh Minimum Level = 5.5 LFS = Lovwsst Floor Slab = 64.7

ML = Mimimum Level = 588
LGL = Low Guildanes Level = 57.7



Aerial View of Outlet Conveyance System

e flow

Crystal Lake Drive

§ =

Profile of Outlet Conveyance System

b Ly LN il g -

Point #1 - Weir (View Obscured by Debris)




Deer Lake

Deer Lake has wetlands and is strucrurally altered. The magnitede of the structural alteration places this
lake in Category 2 for purposes of calculating the High Minimum and Minimum Level. There are no
historic data. Current data for the period from August 1977 1o September 1997 were used to caleulate the

Current P10 and P50 elevations. The Historic P30 was caleulated from the Current P10 minus the
RLWERSO.

—
Summary of Elevation Data (ft. NGVD) Proposed Levels (ft, NGVD)
LFS 68.5 10-yr 70.0

NP 68.0 HGL 66.5 (P10,,,)
P10cur 66.5 HML 66.5

Sig. change  66.2 ML 65.5
P50hist 65.5 (P10cur-RLWRS0) LGL 64.4

CP 652

P&0cur B

Hydrologic Indicators of Normal Pool

Hydrologic indicators of normal pool were measured in the wetland at the south end of the lake. This
wetland is between Deer and Hobbes Lakes.

Hydrologic indicators for Deer Lake on 37A7/98, wadler level: 66.8

NGYD

HIl NP Height above WL (ft} NP Elevation (ft. NGVD)
Cypress buttress 1.3 68.1

Cypress bultress 1.2 67.9

Cypress buttress 1.3 &B.0

Cypress buttress 1.1 &7.0
| Cypress buttress 1.3 §8.0 |
| Average hydrologic indicator elevation (ft, NGV £8.0

iard L n.l
ctur teration’ £

Mumbers identify points on the figure showing the outlet conveyance system of the lake.
#1: Conteal point - cutiet control point of Lakes Deer, Little Deer, and Hobbs at 6519 NGYD.

Youthwest Florida Water Management DIstrict =£3
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Lake Deer - Hillsborough County

1930's  1940's  1950's 1960

GUIDANCE AND MINIMUM LEVELS

TYF = Ten Year Flasd = 70.0
HGL = High Guidanee Level = 66.5
HML = High Minimem Level = 66.5
ML = Minimum Level = 5.5

LGL = Low Guidance Level = &4.4

1970's 1980

LAKE FEATURES

CF
HI
LFS

= Conirol Point levert = 65.2
= Hydrologic Indicators = 68.00
= Lawesi Floor Siab = 68,5

1990's

Hewl,

ME

Lagun.



Aerial View of Outlet Conveyance System

B flow

I'—._.—_h:ll

AW W oW

Hobbs Lake Litte Deer Lake Deer Lake

Profile of Qutlet Conveyance System




Dosson/Sunshine Lakes

Dosson and Sunshine lakes are connected by a cypress wetland. This lake system has been structurally
altered and the magnitude of the structural alteration places these lakes in Category 2 for purposes of
calculating the High Minimom and Minimum Level. There are no historic data. Current data for the
period from January 1974 to September 1997 were used to calculate the Current P10 and P50 elevations.
The Historic P30 was calculated from the Current P10 minus the RLWRS0.

534 (Pi0_) I
Pllcur 534 HML 534
Sig. change 52.8 ML 324
CP 52.8 LGL 51.3
P50hist 324 (Pl0cur-RLWRI0)

Palcur 2.2

Hydrologic indicators of normal pool for Lakes Dosson and Sunshine were measured in the cypress
wetland on the southeast side of the Lake Dosson.

H:ﬂirﬂlﬂlt indicators for Dosson & Sunshine on SHTJ'EI'EI water level: §3.2 ft, NGVD

[m NP Height above WL (ft) NP Elevation (ft, NGVD) |
Cypress buttress 14 54.7
Cypress buttress 1.4 4.7
Cypress buttress 14 547
Cypress buttress 1.5 547
Cypress buttress 15 54.7
Cypress buitress | .4 £4.7
Cypress buttress 1.5 547
Cypress buttress 1.3 54.5
Cypress buttress 1.3 545

Cypress buttn:ss 1.3 54.5
a5 ; 1.5

Numbers identify points on the figure showing the outlet conveyance system of the lake.

#1: Shallow poorly maintained ditch cut through cypress wetland with invert of 52.1° NGVD.

f2: Control point - high point along profile of well maintained ditch at 52.78' NGVD, ranning north-
south and jogging west along roadside

#2 24" x 34" elliptical culvert under Whirley Road

#d: Series of small wetlands that carry flow to Brushy Creek

Soutfwest Flonda Warer Management Lisirict C-27
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Aerial View of Qutlet Conveyance System

Outet to
Brushy

Cresk

Whirley Road [11]
52.78  Lake Sunshine Li “ Lake Dosson
T- |
= ‘ """" iz
% '@"" 52.1 .
50.62 Ditch Bottomn

Profile of Outlet Conveyance System

Poin #2 - Trapezodial Conveyance System



Lake Juanita

Lake Juanita has wetlands and is structurally altered. The magnitade of the stroctural alteration places
. this lake in Category 2 for purposes of calculating the High Minimum and Minimum Levels. There are

no historic data. Current data for the period from July 1971 1o September 1997 were used to caleulate
the Current P10 and P50 elevations. The Historic P50 was calculated from the Current P10 minus the
RELWERS0.
[ e——— - - ———r

Summary of Elevation Data (ft, NGVD) Proposed Levels (ft, NGVD)

LFS 416 10yt 438

NP 43.2 HGL 41.7(PI1G,.)

FlOcur 41.7 HMML 41.7

Sig. change 41.4 ML 40.7

P30hist 40.7 (P10cur-RLWRS0) LGL 0.6

CP 40.5

P50cur 394

—: -

H logic Indi P

Hydrologic indicators were measured by Hillsborough County Environmental Protection Commission
staff in & cypress wetland on the northwestemn shore of the lake.

[ﬁﬂrwﬂ indicators for Lake Juanita on :!ullﬂﬂﬂi water level: 41.9 E NGYD
HI NP Height above WL (ft) NP Elevation (ft. NGYD)
Cypress butiress ' 1.7 436
Cypress buttress 1.2 431
. Cypress buttress 1.2 43.1
Cypress butiress 13 43.2
Cypress buttress 1.1 43.0
| Cypress butiress 1.2 41]
b VErag pic indica ation (ft. NGVD) 432
—l12

uctor ontrol Poi

Numbers identify points on the figure showing the outlet conveyance system of the lake.

#1: 100" trapezoidal ditch with bottom width of approximately 2' and 2:1 side slopes

#2: Centrol point - 28" corrugated metal pipe approximately 15" long with inverts on the east and
west of 40.46" and 40.52', respectively

#3 26" x 38" elliptical reinforced concrete pipe under Crawley Road with inverts of 40.36' and
39.96' NGVD) at the east and west ends respectively

i Ditch running approximately S00° west toward Rainbow Lake.

Touthwest Floridz Water Management District C-31
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Little Moon/Rainbow Lakes

and are structurally altered. The magnitude of the structural alieration places these lakes in Category 2
for purposes of calculating the High Minimum and Minimum Levels. There are no historic data. Current
data for the period from June 1971 to October 1997 were used to caleulate the Current P10 and P50
elevations. The Historic P50 was calculated from the Current P10 minus the RLWRS0,

Summary of Elevation Data [ft. NGVD Proposed Levels (ft, NGVD)
LFS 425 10-yr 40 8

i Little Moon and Rainbow Lakes are connected through an improved channel. The lakes have wetlands

NP 40.9 HGL 39.1 (PlO,)

Sig. change  39.1 HML 391

P10cur 39.1 ML 8.1

CP 39.0 LGL 37.0

P50hist 38.1 (P 0cur-RLWRS0)

PSOcur 36.3 —
Hydrologic Indicators of Normal Pool

Hydrologic indicators of normal pool were measure in a cypress wetland west of Rainbow lake and north
of Little Mopon Lake. This wetlands is adjacent to the Boyscout Camp,

Hydrolegic indicator elevations for Little Moon/Rainbow lakes on 3/17/98, water Jevel: 39.5 ft,

NGVD
— e
Hl NP Height above WL (ft] NE Elevation (ft. NGV
Cypress buttress 1.6 41.0
. Cypress butiress 1.3 408
Cypress bullress 13 408
Cypress buttress 1.6 41,0
Cwpress hottyess 1.5 41,0
L Average hvdrplogic indicator glevation (ft, NGV 409
% 0.1
Structural Alteration/Control Point

Mumbers identify points on the figure showing the outlet conveyance system of the lake.

#1: Canal excavated through wetlands with high peint along the profile of 34.7 NGV,
#2: Elliptical cormugated metal pipes at 38.5' NGVD

#3: 18 inch diameter corrugated metal pipe with a invert of 39.1' NGYD.,

#: Central point - concrete slab at 39.0° NGVD.

Southwest Florida Water Management District C-33
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Lake Little Moon - Hillsborough County

= pPretemer—te =" =t =

1970's 1980's

1930's 1940's 1950's 1960's

GUIDANCE AND MINIMUM LAKE FEATURES

cr = Comtrel Foint Invert = 39,0
HI = Hydrologic Indicators = #0.%
[LFE = Lawest Flone Slab = J21.5

TYF = Tem Year Floea = 40,8
HU. = High Gaidsice Leved = F0.1
[ ] = High tlinimum Leve| = 39.1
L. = Mmimiam Level = 38,1
L5l = Low Gaidance Level = 37.0
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Merrywater Lake

Mermywater Lake has wetlands and is structurally altered. The magnitude of the stroctural alteration
places this lake in Category 2 for purposes of calculating the High Minimum and Minimum Levels.
There are no historic data. Current data for the peried from October 1977 to October 1997 were used to

calculate the Current P10 and P50 elevations. The Historic P30 was calculated using Current P10 minas
the RLWE.S0.

Summary of Elevation Data ift, NGVI)) Proposed Levels (fl, NGVD)
NP 58.5 10-yr 3B.0

LFS 58.0 HGL 5.8¢PI0,.)
Sig. change 56.7 HML 5548

Pl10cur 558 ML 54.8

CP 55.5 LaL kN

P50hist 54,8 (P10cur-RLWRS0)

Pslcur 51.0

Hydrologic Indicators of Normal Pool
Hydrologic indicators of normal pool were measured on the northwest shore of the lake.

Hydrologic indicators elevations for Lake Merrywater on 3!11-"9% water level: 56.7 fit, NGVD

HI NP Height ab L(f NP Elevation (ft. NGVD)
Cypress butiress 1.8 585

Cypress buttress 1.6 ) 58.3
2.0 587
ation (ft, NGYI

Numbers identify points on the figure showing the ootlet conveyance system of the lake,

#1: 34" diameter corrugated metal pipe with inverts on the west and east of 5387 and 53.58'
NGVD, respectively

#2: Control point is the highest peint in a shallow trapezoidal ditch approximately 750' long. The
highest point is 55.53" located about the center of the length of the ditch.

#3: 42" x 72" elliptical cormugated metal pipe with an operable riser structure on the upstream end.
Elevations of the top of the nser, and the north and south ends of the cormapgated metal pipe are
57.83', 54 38, and 53.1' NGVD, respectively.

#3: 24" corrugated metal pipe with inverts of 54 38" and 53.51' NGVD on the north and south ends
respectively

#4: Excavated livestock pond with approximate diameter of 120 and depth of approximately 12°

5 Corrugated metal pipe with operable riser oriented north-south with inverts of 55.10' and 54.07'
NGVD respectively. Top of riser is 57.83 NGVD. The north end of riser discharges to
Crenshaw Lake Road.

#: Two elliptical cormgated metal pipes oriented north-south and discharge to the mterceptor canal.
The western corrugated metal pipe has inverts on the north and south of §3.34' and 53.26' NGVD

respectively, The sastern cormugated metal pipe has inverts on the north and scuth of 53.67" and
2344 NGVD, respectively.

soutwert Florids Water Management Luirict C-J5



[ G661 JeW
| pue p66L 100
ugoMlaq uaye]
Aydeibojoyd (3

jelem/iuia

’ uoied0
| Jojedipuy)
| aiBojoupAH

.|||




L'E5 = PAX] 2Eepen) i = T
BPE = [Pa] WUy = T
BEE = [2aa] wnmmugy ydy = TWH
FES = [aaa] asumpmsy yig] = TOH
IS =poolf g ua) = JAI

RS = QF S0 aadr] = SH
EHG = SIajEspu] JESIRIH = IH
5FF = HBAN] Jung LU - ¥

STHNLVIL V1 STAATT WIWINIIW ONV TINVAIND

SJ0601 50861 S.0L61 50961 S.0561 s.0t61 S,0€61

Ajunon ybBnosoqs||iH - 1a3emAriapy aye

® L ®



i Ii‘l:ll'r'_ll

SN
A T
o T
Vgl | 10
= 1
i i

g o e

Aerial View of Outlet Conveyance System

CMP Riser

57.62 CMP Riser
Crenshaw
lakeRoad V. V5783
ek B — fio
(@R | I__J :l W | —\ ..,.n._r«l'f»-u, -
ey 5410‘? S?IE“ r A 5.%33 ‘.l51 A A e
| Intercaptor ] i W 53.51 54.38 53.51 54.38 35.53 % :
! Canal Cattie Watering Hole Mermywater

Profile of Outlet Conveyance System
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Point #2 - Approximate (Obscured by High Water)



Sapphire Lake

Sapphire Lake has wetlands and is pot structurally altered. This lake is a Category 1 lake for purposes of
calenlating the High Minimum and Minimmum Levels. There are no historie data, Cuorrent data for the
period February 1993 to August 1997 were used to calculate the Current P10 and P50 elevations. The
Histone P30 was calculated from the control point minus the RLWERSD,

=
- _
Summary of Elevation Data (ft, NGVD) Proposed Levels (ft, NGVD)
LFS 64.9 10-yr 6.1
NP 63.4 HGL 63.4 (NP |
CP 632 HML 63.0
Pl10cur shoft recard ML &l.6
Pa0hist 62.2 {CP-RLWR30) LGL B1.3
Sig. change 616
Filcur short record
Hydrologic Indicators of Normal Pool

Hydrologic indicators of normal pool were measured in a wetland on the northwest shore of the lake.

Elevations of hydrologic indicators for Sapphire Lake on 421/98, water level: 62.9 ft, NGVD
NP Height above WL (ft) NP Elevation {{t. NGVD]
Cypress buttress 0.5 63.4

Cvpress hoiiress 0.6 £3.5

A yerape ic indi atign (L, HOEYTH 3.4

[i1]

Stroctural Alteration/Control Point

Numbers identify points on the figure showing the outlet conveyance system of the lake.

#1: Control point - lowest spot of 63 .2 NGVD in fill in cypress wetland fringe

#1: 187 diameter pipe under Abbey Lane extending westward and connecting to Lake Thomas

Fouthwest Florida Warer Management Lstrict L-#1
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Cormtl Porn o omting e Point #2 - Inlet of CMP under Abbey Lane



Lake Stemper

Lake Stemper has wetlands and is structurally altered. The strocture is an operable structure and
operation of the strocture at 61.2' was assumed to be the typical condition. Based on this assumption the
lake is within Category 1 for purposes of calculating the High Minimum and Minirmum Levels. There are
no historic data, Current data for the period June 1974 to September 1997 were used to calculate the
Current P10 and P50 elevations. The Historic P50 was calculated from the elevation of the control point
minus the RLWRS0.

—— e e

Summary of Elevation Data (ft, NGVD) Proposed Levels (ft, NGVD)
LFS 63.7 10-yr 62.6

NP 61.2 HGL 61.2 (CP/NP)
CF 61.2 HML 60.8

Pl0cur 61.1 ML 59.4

Fa0hist 60.2 ({CP- RLWR50) LGL 59.1

Falcur 38.5

sig change 5914 M

Hydrologic Indicators of Normal Pool

Hydrologic indicators wers measured in the wetland adjacent to control structure and in a wetland on the
northeast shore of the lake,

ic indicator elevations fg: Lake Stemper on 3/30/98, water level: 60.7 ft, NGVD

NP Height above WL (ft) NP Elevation (ft, NGVD)

Cypress buttress 0.2 60.9
Cypress buttress 0.3 G6l1.0
Cypress buttress 03 6l.1
Cypress buttress 03 61.1
Cypress buttress 0.4 61.1
Cypress buttress 0.5 £1.2
Cypress buttress 0.8 6l.3
Cypress buttress 1.0 &1.7
Cvpress buttress 0.6 61.3

| i ' 1 f1.2

= — — - Wil — - — =
structural Alteration/Control Point

Numbers identify points on the figure showing the outlet conveyance system of the lake.

#1: Wetlands with ditch for improved conveyance to structure

#2:  Control point - 11' weir, with a fixed sill elevation of 60.20', and two removable 6" boards (thus
a maximum elevation of 61.2 feet).

Suthwest Florudn Water Managemens Distrct C-47



Hydrologic
Indicator
Location

F’hutography

|£ taken between
e I Oct 1994 and
Mar 1995 |




Lake Stemper - Hillshorough County

Sl

1930's

1940's

LAA.

1950's  1960's  1970's  1980's  1990's

GUIDANCE AND MINIMUM LEVELS LAKE FEATURES

TYF = Tenm Year Flosd = 6206 cP = Cantral Paiit Invert = 61.2
HGL = High Guidance Level = 61.2 Hl = Hydrologic Indicators = 61.2

HM L= High Minimnim Lovel = 6.8

LF¥ = Lowest Floor Slab = 63.7

ML = Mlinkmius Level = 554

LiGL = Low Guidance Level = 591
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Point #1 - Weir With Boards Out



Sunset Lake

Sunset Lake has wetlands and is not structurally altered. For purposes of calculating the High Minimum
and Minimum Level this lake is in Category 1. There are no historic data. Current data for the period
from 7 1o ? were used to calculate the Current P10 and P50 elevations. Howewver, during this period the
lake has been augmented with groundwater. The Current Delta P10-P50 = 0.9', which is less than the
RLWESD. The Historic P30 was calculated from the normal pool elevation mumas 0.9'. The Current

Delta P10-P90 = 2.4, which is greater than the RLWRS0. The Low Guidance Level was calculated using
th=e ELWES0D =21,

MWW

358 10-yr 35.0
CP 35.1 HGL 34,8 (NP)
NF 348 HML 34.4
PS0hist 33 9 (NP-0.9') ML 130
Sig. change 330 LGL 327
*Pl0cur 332
#PS0car 323

30,8

* Current percentile calculations are from augmented data.

N Pool

Elevations of hydrologic indicators of normal pool were measured in a cypress wetland northeast of the

fake,

Hydrologic indicator elevations for Sunset Lake on J73M/98, water level; 3-3 & It, HG‘-’D _
HL NE Height above WL (ft) Hlﬁkiﬂmuﬂujﬂﬂﬂ
Cypress buttress 1.7 352
Cypress buttress 0.4 34.0
Cypress butiress 0.9 345
Cypress buttress 2.1 35.7
Cypress buttress 0.4 4.0
Cypress buttress 1.7 351
Cypress huttress 1.6 35.2

L Average hydrologic indicator clevation (fi NGYD) 348
Standad Desiarion ¢ T 07

u i | Point

Numbers identify points on the figure showing the outlet conveyance system of the lake,

#1: 24" cormagated metal pipe under Burrell Road with inverts at the east and west ends of 30.73
NGVD 31.12' NGVD, respactively

w2 Control point - 36" corrugated metal pipe approximately halfway between Brown Lake and Boy
Scout Road, with an invert et the sast end of 3513 NGYD and an invert on the west end of
34.90" NGVD

#3: 4.0' x 2.5 reinforced concrete elliptical pipe under Boy Scout Road with inverts on the west and
east of 31.66' MGVD and 31.64' NGV D, respectively

Nouthwest Florida Water Management DIserict Lol
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Aerial View of Outlet Conveyance System

. Boy Scout Ad. Burrell Rd.

|_ i W s |
AVA 5o AT A M .
31.66 3164 34.90 351‘3 v aiﬁz 30.73 v

Brown Lake Sunset Lake

Profile of Outlet Conveyance System




March 1999

APPENDIX I
Summary Statistics
for
B8 Lakes Eeviewed
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Table 1a. Summary statistics for lakes located in the Section 21/5. Pasco wellfield area.

- CUR.
BoR* | Cuk. CUR,
ALLEN 197497 | 617 | 606 | 585
BAY . 1982-97 | 455 EER 43
BELL 1977-97] 716 | 705 | 695
BIG LAKE VIENNA | 1986-97 | 688 | 676 | 667
BIRD 1978-97 | 665 | 654 | 6ad
BIRD (HILLS CO) _ |1977.97 | 486 | 477 | 462
BRANT 1974-97] 58 [ sss | s3s
BROOKER 1977-97] 629 | 613 | 602
BROWNS 1974-97 | 625 | 615 | 599
10/camp 106695 | 627 | 501 | 552
CARROLL 197497] 362 [ 35 | 34
CHAPMAN 1974671 51.1 | 503 | 45.4
CHARLES 1974-97 | 525 [ 519 [ 457
14 COOPER, IQE_E'—';T 605 594 575 J1946-56 ) 616 al ﬁﬂ_z_
15|COW (EAST) 1973-57] 78 [ 776 | 768
16|CRENSHAW 1974.97] 555 | 535 | 507
17]cRYSTAL 198597 | 598 | 577 | 557
18|CURVE 197697 ] 766 | 754 | 74
?. 19{DEER 1977971 665 | 646 | 63
20|Dosson 197497 s34 | 522 | s0.1
21|ECKLES 197497] 312 | 303 [ 204
22|ELLEN 1974-97) 405 | 398 | 387 |1046 56| 406 [ 399 | 389
23|GENEVA 0MUD) 1981.97] 49.8 | 492 | 482
24|GERACT 199193 B | ® | ®
251 GONSENECE 1978971 72,8 T4 iR 4
26|HANNA 1974.97] 613 {6035 | 585 [1a4655] 617 612 {50
27|HARVEY 1974-97] 61.7 | 604 | 8.1
28{HORES 197497 654 | 626 | 603 |1oa762] 67 | €659 638
20]HOG 1SLAND 1976-07| 66 | 637 | 616
30| KEENE 197897 | 624 | 613 | so
31 [KELL 1974-97] 659 | 633 | 637
32 L.:HG 197697 | 72,8 T1.7 T0.4
33[LvDa 196597 | 657 | 645 | 626
34|LIPSEY 1974.97 | 404 | 306 | 387
35 |MAGDALENE 1974-57 | 49.15 [ 48,1 [ 4653
36[MERRYWATER 1977-57] 558 | 51 | 489
17|MO0ON 196597 | a0 | 386 | 364
38 [PADGETT 196557 | 70.5 | 696 | 68.5
. olPLaTT 1974.97| 455 | 482 | 464 [1046.56 | 498 Laso [ 474
35 |[REINHEIMER 157767 | 583 | 568 | 557

southwest Florida Water Management Lieric: _'_ L-2
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N

i ----'Psl:m 0 0. .| P10 |1
SR o RS FoRs 'El:g“i’g!g:. .’EFSM gmf“gg ‘gmgﬁ ﬂﬁﬂ!‘_ ﬁ“s'g._ ﬁr Remarks**
40 EL%_’Q 1974-96 | 542 | 534 | 532

41 |SAPPHIRE 196397 m | B | m ML
42]5ax0N 1983-97] 70.5 | 65.6 | 68.5 RL
43|STARVATION 157457 518 | 489 | 45.7
44|STEMFER 1974-97| 61.1 | 5545 57 J1946-62] 615 | 61 ) 594 RL, ML
A5|ETRAWEERERY 15974-97 | &0.8 S04 57.4 |'_

46| TAMPA 1976-97 | 643 | 6285 | 60.85 RL
47| THOMAS 1968-97 | 746 | 73.5 | 723 RL
48| THOMAS (HILLS) 1974-97] 628 | 617 | 60

45| TWIN 1977-97 ] 312 | 30.8 | 306

50|VAN DYKE 1974961 557 | 55 | 534

51| VIRGINLA 1977-97| 615 | 595 | 515

Mote:

Elevations = Ft. NGVD
IR = Incomplete Stage Record
* Post 1973 stage data used for current period unless lake defined as a reference lake
** ML = Minimum Level Lake
RL = Reference Lake

Youthwest Florida Water Management Dsirict -3



Table 1b. Summary statistics for lakes located within the Cosme-Crdessa wellfield area.

© COSME-ODEssA' | cUR. | P10 | Pso | Pao s, | Pio | Pso | pio
o |37 LAKES | BOR* |CUR.[CUR.{CUR.| BOR |HIS |HIS. | HIS.
ALICE 1971-97 ] a0 | 379 | 362 e |
1977-07] 412 | 402 | 35.4
197497 | 42.8 | 42.3 | 412
19724978 321§ 312§ 294
1065-97] 492 | 47.5 | 45.1
1964-57 | 357 | 338 | 308 1
1971-97) 419 | 40.8 | 38.5 |
9397l R | R | B
197196 ® | R | R
1977-97 | 528 | 507 | 49.1
L |FAIRY (MAURINE) | 1977-07 | 334 | 32.4 | 308
12|FERN 197797 431 | 423 L 418 1
HATFMNMOOM 1977-97 1 443 | 421 | 396
. HIAWATHA [98L-97 ) 502 | 49.3 | 48.5 I
15|HORSE 1964-97 | 45.4 | 426 | 38.8
16|ISLAND FORD 1971-97] 41 | 308 | 382
17 JOSEFHINE 1986-07 1 443 | 437 | 422
JUANIT A 1971-97F 41.7 | 394 | 359 ML
IMEEYSTONE 1964-97 1 41.5 | 406 | 393
20{LECLARE _ 1977-97 | s0.6 | 489 | 476
21|uTTLE 1964-97 | 453 [ 438 | 40
22 L.ITTLEM'I:IU]"-: 197797 S5H =2 H. SR
25 |MINNTOLA 1981-97 | 49.8 | 45.3 | 482 RL
24|MauND 1972-97 | 502 | 455 | 48 4
1964-97 | 46.4 | 452 | 439
1969971 48 458 | 456 BL
1971-97] 44.1 | 43.1 | 41.9
1971-97 ] 39.1 | 363 34 ML
10964-97 | 405 | 37.5 | 304
1977-97 | 44.35 | 43.4 [41.05
1964-96 | 370 | 357 | 299
1969.97 | 482 | 46.9 | 459 RL
1972-97 | 332 [ 32.3 | 308 ML

southwest Florida Water Management Dizirici
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= '-"-"..ﬂ |'|_-r\.ln1v:-r bt

i|f COSME-ODESSA | CUR. .
. i e LA - : Pﬁ!E"‘ CUR.|
FAYLOR 1971-97 .
TURKEY FORD 1974-97 | 52.5 | 513 | sos

Note:
Elevations = Ft. NGVD
IR = Incomplete Stage Record
* Post 1963 stage data used for current period unless lake defined as & refersnce lake
** ML = Minimum Level Lake
RL = Reference Lake

Southwest Florida Water Managemeni Disirict
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APFENDIX E
Comparison of Lake Thomas
to
14 Other Lakes Located in the Land O' Lakes Region
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WATER LEVEL (FT NGVD)

LAKE ANN vs LAKE THOMAS

STAGE HISTORY

58 85
53 | |80
48 | : % | 175
43 | " 170
38 [ |65
33 | |60
ZH I R AT B I T O T N T T T N T T T T 11| 55
1965 1970 1975 1980 1985 1990 1995 2000

YEAR

- THOMAS __ ANN



WATER LEVEL (FT NGVD)

. :
LAKE BELL vs LAKE THOMAS
STAGE HISTORY

82 85
77 L 180
72 . o | 175
- natornghotnc
67 | 170
62 65
57 | 160
52 _ e A I S S B S R B ER R SRR .1 -
1965 1970 1975 1980 1985 1990 1995 2000

YEAR

THOMAS

-~ BELL



LAKE BIG VIENNA vs LAKE THOMAS
STAGE HISTORY

79 | — 85
) i
g 74 |80
>
69 [ 475
= ] T f l,_r_,-,"'._ , |“'1'-'*--'“'-"". ) --JU""-M e, \ s
E : ;.' M '-.J"',Md \ ",-'ﬁﬁ'.:“' .IUI__'” wﬂ".,n‘-.'f.l I'".LII 1|,| I"'*'.,"\J 1'-,"- i {'\[ h\!k/
o 64 |70
= [
- _
- 59 165
L
"'E 54 : 60
g o
49 L. v v o v b e v e b e 100 s o |BR
1965 1970 1975 1980 1985 1990 1995 2000
YEAR

- THOMAS - B. VIENNA



LAKE BIRD (PASCO CO) vs LAKE THOMAS
STAGE HISTORY

77 — : — 85
=) : )
g 72 80
g |
67 L , ) ) 175
= 62 " 70
=> -
— i
o 57 - 165
u_l |
E 52 60
= : ‘
4? n- I - S S T N S N N N A T T T [T SO T T N T RN U N N N 55
1965 1970 1975 1980 1985 1990 1995 2000
YEAR

- THOMAS __BIRD



WATER LEVEL (FT NGVD)

LAKE COW vs LAKE THOMAS

STAGE HISTORY

89 85.3
84 _ 80.3
79 175.3
74| 170.3
69 | 65.3
64 | 160.3
5O L i 553
1965 1970 1975 1980 1985 1990 1995 2000

YEAR

— THOMAS

. COW
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LAKE GOOSENECK vs LAKE THOMAS

WATER LEVEL (FT NGVD)

STAGE HISTORY

82 — — 85
77 |- 180
?2 :_ | [ W Il,'-, I i -“'{Il;"', b I:ﬂ::.'I,-IIr ) T5
67 170
62 165
57 | 60
7 ] N Lo . 155

1965 1970 1975 1980 1935 1990 1995 Zﬂﬂﬂ

YEAR

THOMAS - B. VIENNA
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LAKE MINNIOLA vs LAKE THOMAS
STAGE HISTORY

60 o 85
E : —!
g 55 80
O
= 50 75
E J " x"“'x l'l.- |r AN u‘rllI I-\.Il ]I o' lhwﬂ'u.& 'ﬁF\JW
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e 0 165
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WATER LEVEL (FT NGVD)

LAKE MUD vs LAKE THOMAS
STAGE HISTORY

60 _ § o |35
55 [ 180
500 . R 175
45 |- | 170
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35 | 60
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WATER LEVEL (FT NGVD)

LAKE SAXON vs LAKE THOMAS
STAGE HISTORY

B ] 85
76 | 180
ME e 75
IE il!_ LU PO o R | | . L,. :I W -~-_...~L.I| Wd | -l-*'\‘\J‘FW
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LAKE SEMINOLE (PASCO) vs LAKE THOMAS

STAGE HISTORY

58 | _— 85
=) 3 )
0 53 80
g L
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WATER LEVEL (FT NGVD)

LAKE TAMPA vs LAKE THOMAS

STAGE HISTORY

N —
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