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1.0 INTRODUCTION

1.1 PURPOSE

The Sarasota County Commission and the Sarasota County Transportation
Department, recognizing the inadequacies of the existing stormwater
management system, authorized Camp Dresser & McKee Inc. (CDM) in October
1984 to prepare a Stormwater Master Plan. The purpose of this Master Plan
is to assess the need for improvement of major drainage systems in the
developed areas of the County. The objectives of this study are:

1. To assess the adequacy of primary stormwater conveyance
systems in developed or developing basins;

2. To estimate the cost for public stormwater improvements as
watersheds are developed to ultimate land use;

3. To prioritize the stormwater management needs of each
individual basin within a framework of the needs of the
entire County; and

4. To develop a plan or identify options available to the County
to finance the cost of construction, operation, and
maintenance of stormwater management facilities.

The County is aware that a stormwater master plan involving an in-depth
analysis of the 32 previously identified basins within the study area would
not be cost-effective or timely. Therefore, CDM was authorized to study
in-depth, both hydraulically and hydrologically, portions of two major
basins. The Stormwater Master Plan presented in this document ig the
result of a thorough analysis of selected portions of Alligator and
Phillippi Creeks, and an extrapolation of the results to the 14 remaining
non-coastal basins within the study area. Specific improvements and a
suggested plan of action are provided. Additionally, financing
alternatives for the previously established drainage districts are
included.

1-1
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1.2 APPROACH

This study focuses on the public stormwater system within the study area.
Thus, public improvements related to the primary conveyance and outfall
system will be analyzed; local and neighborhood systems will be studied
only in enough detail to define their impact on the primary conveyance
channels.

A detailed engineering analysis of the stormwater management system in the
Alligator and Phillippi Creek basins, including hydrologic and hydraulic
modeling studies of the major conveyance systems, is included. The results
of this analysis will be used as a guideline for the analysis of the
remaining 14 non-coastal basins.

The major tasks undertaken in the preparation of this Stormwater Master
Plan are listed below:

1. Data collection

2. Drainage facility inventory

3. Land use mapping

4. Development of design storms

5. Determination of level of service

6. Study of Alligator and Phillippi Creeks

7. Assessment of remaining basins

8. Development and application of ranking system
9. Developnent of finance plan
10. Preparation of final report

Though the primary goal of this report is flood control, a study dealing
solely with stormwater conveyance is inappropriate. Today's planners must
focus not only on the flood relief, but on the effects the increased flow
will have on neighboring properties and downstream waterways. These
effects include degradation of downstream water quality, floodway
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inundation, and outfall environmental impacts. As a minimum, all
stormwater management systems recommended by the in-depth study performed
will meet all applicable stormwater management regulations and be
permittable by the appropriate regulatory agencies.

The historical solutions to flooding problems within a basin have been
referred to as "hard" solutions. These hard solutions include pipes,
culverts, and in some cases, concrete-lined channels. The goal of these
types of solutions is to remove the stormwater from an area as fast as
possible. The primary benefit is that runoff from highly developed areas,
where limited rights-of-way or erosion problems exist, can be adequately
handled.

Recent stormwater management efforts have focused on "soft" drainage
features. Soft features include natural drainageways, man-made lakes,
canals, and grass-lined open channels. These types of features will be of
primary consideration in this Master Plan because they offer benefits which
may include: stormwater treatment, surficial aquifer recharge, and
saltwater intrusion barriers.
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2.0 BACKGROUND

2.1 GENERAL

Sarasota County occupies approximately 590 square miles of southwestern
Florida. The County is bounded on the west by the Gulf of Mexico, on the
north by Manatee County, on the east by Manatee and Desoto Counties, and on
the south by Charlotte County.

All of Sarasota County falls within an area of Florida described as the
Coastal Lowlands. Changes in elevation are very gradual and the rise going
away from the Gulf is barely perceptible over long stretches of landscape.
Numerous depressions or shallow wet areas and sloughs of about 1 to 3 feet
in depth are common. These depressions are dry or wet depending on the
season, and most have no natural outlet.

The eastern portion of the County (out of the study area) drains primarily
southward through the Myakka River. The western portion of the County
drains through various creeks and streams to the Gulf of Mexico.

The study area for this master planning effort generally encompasses the
area west of Interstate 75 along the western border of the County, as shown
in Figure 2-1. The basin boundaries in this area have been delineated in a
previous study and include 32 drainage basins. Of these 32 basins, 16 are
coastal basins with stormwater flow draining directly to the Gulf and bays.
The 16 remaining basins make up the study area for this planning effort.

The study area basins range in size from about 2 square miles to over 50
square miles. Phillippi Creek, the largest basin, occupies approximately
57 square miles, whereas Gulf Gate Canal, the smallest, occupies 1.7 square
miles. Table 2-1 lists the basin names and their areas.

The scope of the study requires an in-depth study of portions of Alligator
and Phillippi Creeks, with an overview examination of the remaining 14
major non-coastal basins. The Alligator and Phillippi Creek basins were

2-1
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TABLE 2-1
MAJOR NON-COASTAL BASINS
Basin No. Basin Name Area (sg/mi}

1 Whitaker Bayou 15152
2 Hudson Bayou 2.15
3 Phillippi Creek 56.35
4 Matheny Creek 2.36
5 Gulf Gate Canal 1.67
6 Catfish Creek 6.44
7 North Creek 3.81
8 South Creek 20.13
9 Shakett Creek 10.76
10 Curry Creek 9.10
11 Hatchett Creek 5.42
12 Alligator Creek 9.86
13 Woodmere 3.90
14 Forked Creek 8.76
15 Godfrey Creek 10.74
16 Ainger Creek 15.44
8,
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selected for in-depth study due to existing conveyance problems, size, and
the diverse land-use types which exist within the basins. These two basins
are shown in Fiqure 2-2.

2.2 STORMWATER REGULATIONS

Stormwater management in Sarasota County is regulated by three agencies.
Overall control rests with the Florida Department of Environmental
Regulation (FDER), through Chapter 17-25 of the Florida Administrative
Code. Chapter 17-25 also provides FDER with the ability to delegate
responsibility for permitting to local water management districts. The
Southwest Florida Water Management District (SWFWMD) has been delegated as
the permitting entity for southwest Florida. Additionally, the County,
through the use of its Land Development Regulations, has responsibility for
stormwater management. -

2.2.1 FDER 17-25 - REGULATION OF STORMWATER DISCHARGE

The Department of Environmental Regulation has been tasked under Chapter
17-3 of the Florida Administrative Code (FAC) to prevent pollution of state
waters by the discharge of stormwater. To this end, Chapter 17-25 FAC
"Requlation of Stormwater Discharge" has been promulgated. Section
17-25.025 presents design and performance standards by which stormwater
discharges are governed. The salient points of this section are summarized
as follows:

1. No discharge from a stormwater discharge facility shall cause
or contribute to a violation of water quality standards in
waters of the state,

2. Detention basins shall provide the capacity for the specified
treatment volume within 72 hours following the storm.

3. Filtration systems shall have pore spaces such that the
permeability of the filter is greater than or equal to the
surrounding soil.

2-3
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4. Filtration systems shall be designed with a safety factor of
at least 2 unless it can be affirmatively demonstrated that a
lower safety factor is sufficient. ‘

5. Retention basins shall again provide the capacity for the
given volume of stormwater within 72 hours after the rainfall
event.

6. Sediment and erosion control will conform to best management
practices.

7. Regional stormwater facilities shall provide treatment
equivalent to retention, or detention and filtration, of the
runoff from the first inch of rainfall; or, as an option, the
first one-half inch of runcoff for areas less than 100 acres.

8. Wetlands used as part of the stormwater management system
shall maintain the normal range of water level fluctuation.
Detention within the wetland area shall be at least 120
hours, with no more than one-half of the volume discharged
within the first 60 hours.

Thus, Chapter 17-25 sets the standards for stormwater quality control. It
provides for treatment utilizing retention or detention with filtration.
Additionally, it provides for the utilization of wetland areas for
stormwater detention and treatment. Section 17-25.09 establishes the
agencies to which the authority to permit stormwater discharges has been
delegated. In southwest Florida, including Sarasota County, this agency is
the Southwest Florida Water Management District.

2-4
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2.2.2 SWFWMD CHAPTER 40D-4

The Southwest Florida Water Management District has been given the
authority under Chapter 17-25 to issue all surface water management
permits. Within this responsibility, SWFWMD has promulgated Chapter 40D-4
"Management and Storage of Surface Waters."

An application to SWFWMD for a surface water management permit requires

1. site Information — including location, topography, existing
runoff and land use, wet season high water table, the
100-year flood plain, and vegetation description.

2, Master Drainage Plan - including basin boundaries,
structures, easements, and seasonal water levels.

3. Drainage Calculations - including design storm
characteristics, stage-storage and stage-discharge
calculations, minimum building and road elevations, and the
area of pervious, impervious, and water bodies.

A construction or operations permit will be issued only if the following
major conditions are met by the proposed surface water management system.
The issuance of the permit shall:

1. Not cause adverse water quality and quantity effects or cause
adverse impacts on wetlands, fish, wildlife, or other natural
resources;

2. Assure that design and performance standards are maintained
to require that:

2-5
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off-site discharge be limited to discharges which will
not cause adverse effects downstream. The amount
permittable is limited to the peak discharge from the
site under pre-construction conditions unless otherwise
determined in a previous permit action.

off-site discharge shall be computed using the SCS Type
IT Modified distribution for a 24-hour storm event with a
25-year frequency.

habitable structures should be at or above the 100-year
flood elevation and encroachment into the 100-year flood
plain minimized.

all projects must be designed to meet all applicable
state water quality standards as set forth in Chapter
17-3 and Rule 17-4.242.

wetland areas and other environmentally sensitive areas
shall be protected.

gravity control devices shall be designed such that 50
percent of the detention volume shall be discharged in
one day.

2.2.3 SARASOTA COUNTY REGULATIONS

Sarasota County also has jurisdiction over stormwater management as
outlined in Section B4, Article 4, of the County Land Development

Regulations.

Generally, the requirements closely follow both FDER and

SWFWMD requlations. The Regulations call for:

1.

Design for the peak discharge due to the 25- and 10-year

storm for a major and minor stormwater system respectively.
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2. Drainage systems to provide for the attemuation and retention
of stormwater from the site. The rate of runoff after

development must be less than or equal to pre-development
conditions.

3. Drainage systems to be designed to treat the runoff from the
first inch of rainfall where discharge is to a freshwater
body.

2.2.4 SUMMARY

The Sarasota County Stormwater Master Plan is governed by all of the
regqulations that have been discussed in this section, Any recommended

alternatives will, by necessity, meet or exceed all of these applicable
stormwater regulations.

The above section is not intended to discuss all of the major drainage
regulations but is presented to summarize the more important issues. For a
more in-depth discussion, the applicable state and local publications
should be consulted.

2.3 BASIS OF ANALYSIS

The purpose of this section is to present the basis for the hydraulic and
hydrologic analysis to be used in this Master Plan.

2.3.1 MODELING APPROACH

The two basins that will be studied in-depth have been modeled both
hydraulically and hydrologically. Two models were used in this phase of
the investigation. The first model, "MSSM," is an adaptation of the United
States Environmental Protection Agency'’s (USEPA) Stormwater Management
Model (SWMMIII) RUNOFF portion. This adaptation includes provisions for:
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lake storage; an improved routing capability (in which the major type of
channels, e.g. double-trapezoidal channels, can be modeled}; and an
improved Horton'’s infiltration calculation equation parameter which allows
the incorporation of a maximum infiltration volume. ‘

The second model that has been used in this study is the HEC—Z model. This
model, developed by the Hydrologic Engineering Center, provides a steady-
state determination of the backwater effects of a storm on a particular
stream section. The HEC-2 model, although not a dynamic model, has been
used extensively to calculate the backwater effects on a non-steady state
system such as Alligator and Phillippi Creeks. It is recognized by -the
Federal Emergency Management Agency as the model of choice for the
performance of flood plain determination.

Use of the MSSM and HEC-2 models have provided a determination of the

maximum discharge at various points along the stream channel. The nor@alﬂf“

procedure when analyzing the output from the runoff model would be to
calibrate the model using streamflow data previously collected. This

procedure cannot be used in the Alligator Creek basin due to the lack of a =

recording gage within the basin. Phillippi Creek was gaged (1980-1982).
The gaged stream flow has been used for the calibration of Phillippi Creek,
and the results were extrapolated over the entire study area.

Additionally, the United States Geological Survey (USGS), WRI 8242 {Lopez i_

& Woodham, 1983), as well as recent work in Manatee County, has been used
in the selection of the parameters for input and the calibration of the
model.

2.3.2 INVESTIGATION REGIME

A modeling effort such as the one used in this investigation requires a
vast amount of input data to adequately represent complex natural and
man-made interception and conveyance systems. This input data is discussed
briefly in the following paragraphs and in detail in subseguent chapters.

D
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Land Use

The current land use of the areas to be investigated has been established
as part of the previous Basin and Subbasin Delineation effort. Generally,
aerial maps of the area were reviewed, and the type and extent of the
various land use types were defined. The resulting values were tabulated
and can be found in the Basin and Subbasin Delineation Report. For the
modeling effort in the two study basins, the previously defined values were
reviewed and adjusted to reflect changes in land use patterns within the
past year. Future land use was estimated by a review of the previous
effort, consultation of the County's Future Land Use Plan - Apoxsee, and
the incorporation of information on new developments, particularly Palmer
Ranch.

Physical Characteristics

The area, length of the main channel, overland flow length, soil type, etc.
for each of the basins and subbasins were defined through the use of soil
surveys, topographic maps, SWFWMD aerial maps with contours, subdivision
plans, Florida Department of Transportation design and construction
drawings, etc,

Modeling Parameters

A discussion of the modeling parameters and the basis for their selection
is found in Appendix A, as well as Sections 5.4.2 through 5.4.4 for
Alligator Creek, and Sections 6.4.2 through 6.4.4 for Phillippi Creek. The
selection of parameters is subjective in that there are few absolutes;
rather there are acceptable value ranges within which the skilled modeler
can select appropriate values. Additionally, studies that have previously
been performed have been reviewed and incorporated as an aid to the

selection process. Calibration of the model provides a verification of the
selected parameters.
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2.4 ALTERNATIVE SELECTION PROCESS

The ultimate purpose of the Sarasota County Stormwater Master plan is to
identify alternatives that will alleviate the flooding problems that are
currently experienced within the basins. The basin simulation efforts that
are discussed in later chapters identify remedial action alternatives to
alleviate these flooding problems. Once these alternatives have been
identified, it is necessary that some method of selecting the best
alternative be devised. For this reason an alternative selection process
has been devised.

The alternative selection process that was developed for this study
consists of two phases. Initially, the various stormwater management
options that are developed in Sections 5.0 and 6.0 are investigated to
determine their applicability in solving the flooding problems. Those
options that are found to adequately solve the flooding problems are then
analyzed by the use of a ranking system. The ranking system analyzes the
alternatives on the basis of engineering and cost criteria.

2.4.1 THE RANKING SCHEME

There are several objectives that must be met to ensure that fair and
equitable consideration is given to each of the stormwater control options.
The evaluation objectives are:

1. To ensure that all criteria and constraints are applied to
each alternative unilaterally.

2. To ensure that sufficient evaluation is conducted for all
alternatives.

3. To provide a method which will identify and exclude
non-viable options from further consideration.

2-10
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The ranking procedure incorporates a matrix evaluation procedure whereby
the applicable criteria acceptable to all alternatives are listed across
the top, and the alternatives are listed along the left side of the matrix.
Each alternative is assigned a ranking based on its relative performance
within each criteria. The final ranking for the engineering criteria is

obtained by pulling together the individual rankings to form a composite
criteria rank.

2.4.2 ENGINEERING ANALYSIS CRITERIA
The engineering analysis criteria used in the ranking system are:

Reliability

Public support
Master Plan agreement
Implementability
Environmental impacts

[« I B - VIR S

Degree or need
These criteria are defined as follows:

1. Reliability - An alternative is considered reliable if all of
the flow conveyance conditions can be met with no breakdown
of the system. This is not to say that the alternative must
afford protection from those floods above the 25-year design
storm, but that the system shall perform as designed.

The ranking values for this criterion are:

very low reliability
low reliability
reasonable reliability
high reliability

very high reliability

[N - IVIER S
I

excellent reliability
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2.

Environmental Impact — By necessity, all conveyance and
detention system structures must be designed in accordance
with all applicable stormwater design regulations. However,
within the guidelines, there is room for a certain degree of
jatitude. It is the goal of this Master Plan to provide
stormwater control with minimal environmental impact.

The ranking values for this criterion are:

severe environmental impact

1

substantial environmental impact
moderate environmental impact

marginal environmental impact

[T S
|

negligible environmental impact

Public Awareness/Acceptance — The measure of the public’s
acceptance is a complex but essential task. The public may
impede, alter, or eliminate any alternative which it deems
unacceptable. Should severe public opposition or lack of
support be anticipated, a low ranking would ensue. The
rankings are:

0 - unacceptable
1 - undesirable

2 - moderately acceptable
3 - acceptable

4 - highly acceptable

5 - enthusiastic

Master Plan Agreement — The cbjective of this Stormwater
Master Plan is to integrate the various stormwater control
measures throughout the study area into a manageable and
functicnal system.

2-12



SAR6B.1,/35
10/9,/86

Ranking for the Master Plan Agreement factors are:

t

disagreement

slight agreement
moderate agreement

acceptable agreement

substantial agreement
total agreement

[ S S A
|

5. Implementability - Implementability reflects the ease at
which the selected alternative can be instituted. Many
factors affect the construction of a facility, including
technical availability, environmental considerations,
permitting considerations, funding questions, land
acquisition problems, and political policy decisions. The
accumulation of many of these hard to define factors may
create a significant impact on the viability of an
alternative. The rankings are:

not feasible
slightly feasible
moderately feasible
reasonably feasible
feasible

very feasible

(S I - VY B R I -
f

The alternatives were ranked according to the selected criteria. &
composite ranking was derived. A high ranking value indicates that the
alternative is preferred over those with a lower value.

2.4.3 COST ANALYSIS

In addition to the engineering considerations, the primary factor governing
the acceptability of a flood relief alternative is the cost. An alterna-
tive may be technically feasible and provide adequate protection, but at a
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cost that is prohibitive. In any case, the cost to benefit ratio must be
acceptable. That is, the value of the benefits must be greatest when
compared to the cost.

There are basically two types of costs associated with each of the
alternatives: capital costs, and operation and maintenance costs.

1. Capital Costs - Capital costs are those costs associated with
the original construction or purchase and installation of an
alternative. For the purposes of this report, the components
of capital costs are land purchases, retention structures,
and conveyance structures. An example of these costs
associated with an alternative might be:

land purchase - of R/W for pond or conveyance system
retention system - weirs, fences, earthwork, etc.
conveyance structures - channels, pipes, bridges, etc.

2. Operation and Maintenance Costs (O&M) - O&M costs are those
costs required to keep the facility operating in the manner
in which it was designed to function. O&M costs usually
associated with stormwater facilities include pond sediment
removal, filterbed cleaning, weed removal, channel
maintenance, and inlet and pipe cleaning, etc.

2.4.4 SUMMARY

The final ranking of alternatives is based on the use of both the
engineering and cost analyses. A second matrix integrating capital and O&M
costs with the engineering parameters yields a final ranking of
alternatives. For an illustrative example of this ranking technique, refer
to the alternative selection process in Sections 5.0 and 6.0.
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2.5 LEVEL OF DRAINAGE PERFORMANCE/STORMWATER SERVICE LEVELS

The objective of this subsection is to present criteria which will specify
the level of service to be used for evaluation of stormwater drainage
systems in Sarasota County. The criteria will identify the acceptable
depth and freguency of flooding of buildings (residential, commercial, and
industrial), adjoining green space or open space, roadways, and agriculture
that will occur during a storm of design proportions. The level of service
outlined in the following subsections will be used in the subsequent
detailed analysis and recommendations for improvements of the drainage
system.

2.5.1 GENERAL

Rainfall within a basin can either be absorbed or infiltrated into the
soil, held in depression storage, or can flow as runoff downgradient to the
conveyance system. The conveyance system, composed of natural channels,
pipes, culverts, etc., passes the flow downstream to its ultimate outfall.
Sarasota County’s major drainage systems are natural, albeit "improved,"
channels which flow to one of the tidally controlled bays, and then into
the Gulf of Mexico. Generally, as the rainfall increases, the flow to the
system increases with time accounting for the time it takes the runoff to
reach the point of inflow to the conveyance system. Thus, the peak inflow
to the system will normally occur after the peak rainfall has occurred.
This delay in the occurrence of peak runoff is known as basin lag and is
distinct for each basin or subbasin.

The runoff from each subbasin reaches the inlet to the conveyance system
with a distinct hydrograph shape and timing. This flow is then attenuated
as it is routed downstream toward its ultimate outfall. Although the
immediate stream channel may possibly pass the flow from each individual
subbasin without flooding, the flow from all subbasins (with their
individual hydrographs added and attenuated) may exceed the channel’s
capacity.
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A basic criterion in any stormwater management study is the level of
performance that is expected for the drainage system. Since it is not
feasible to completely contain, within natural stream channels, the runoff
from all storms of any duration and volume, it is implicit that some amount
of out-of-bank flooding be permissible when runcff exceeds a pre-
established design storm. Sarasota County has adopted a 24-hour, 25-year
storm for use in the analysis and design of major stormwater system
components.

Theoretically, it is possible for a stormwater conveyance and detention
system to be designed and constructed which would pass the runoff from the
design storm with absolutely no flooding. However, in most natural
channels, a storm with a return period of 2 to 5 years will reach a
bankfull condition, which would normally be a threshold for out-of-bank
flooding. The cost of a drainage system which would prevent any flooding
for larger storms may be prohibitive. Thus, it is imperative that some
attainable goal for flood prevention be formulated, and subsequent analysis
and design of stormwater management systems conform to this goal.

The following paragraphs define and justify the allowable limits of
flooding which are economically feasible, yet offer sufficient protection
for the safety and welfare of the general public and private property.
Limits for flooding will be derived for streets, open or green space, and
residential and non-residential structures.

2.5.2 STREET FLOODING

The perception of the general public as to what constitutes street flooding
is somewhat different than that of a stormwater design engineer. The
public is subjectively concerned with perceived inconvenience, whereas the
engineer is objectively evaluating vehicle passability, and public safety
and welfare. Streets are an integral part of the drainage system in that
they convey water from adjoining properties to a point of collection, i.e.
the catch basin.
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It is considered essential that arterial roadways remain passable to the
extent that at least half of the normal travel lanes are free from standing
water. This will ensure that there is at least one lane of travel passable
at all times, and that there will be no interference with the travel of
emergency vehicles.

The objective test for vehicle passability is the determination of the
depth above the street surfaces at which water will reach the lower door
and/or floor pan and enter the vehicle. Generally, the pan and door
heights are a minimm of 6 inches above pavement. Roads are typically
designed and constructed to have a crown along the centerline with slopes
of approximately 1 inch for every 4 feet of width from the centerline (FDOT
drainage manual). A conveyance system that allows no more than 6 inches of
water to be standing in the curb or shoulder area will generally allow for
the safe passage of vehicles along a roadway. Thus, for the purposes of
this stormwater management study, flow to a depth of 6 inches or less on
the outer edge of the street surface will be considered acceptable. This
6-inch depth will cause the street to be almost fully covered with water.
This will allow the safe passage {one lane) of emergency vehicles.

2.5.3 STRUCTURE FLOODING

Current Sarasota County development codes call for the building of all
habitable structures above the 100-year flood plain. It is envisioned that
this restriction will remain in effect in the future and that all permitted
construction will be above this flood level. Construction in the years
preceding the adoption of this code has resulted in many structures that
are below the 25-year design storm flood level. The objective of this
Stormwater Management Study will be to eliminate structure flooding of the
first habitable floor in private residences as a result of the 25-year
design storm. The scope of the study precludes the management of floods
that are tidally induced or occur in properties other than those along the
major drainage systems. All methods of flood protection will be
considered, including the purchase of residences within the 25-year flood
zone if it is determined to be the most cost-effective method.
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Many commercial and industrial properties may also be within the 25-year
design storm flood plain. Another objective of this Stormwater Management
Study is to prevent flooding of all commercial and industrial properties
where the flooding would interfere and impede the intended use of the
property. This may require structural stormwater management measures to
lower flooding below the ground floor level of buildings. However, when no
residential or street flooding is occurring in the same area, an
alternative that will be considered in controlling the flooding of
commercial and industrial buildings will be the use of floodproofing
techniques.

2.5.4 OPEN OR GREEN SPACE FLOODING

Green space can be considered that portion of the surface vegetation that
is covered generally by grass and other non-harvestable crops. These green
space areas include swales, yards, parks, road medians, etc. Usually green
space can be flooded for a short time with no deleterious effects.

Green space surrounding major drainage systems normally floods to some
extent whenever storm discharge exceeds the channel capacity. The
composite 25-year design storm hydrograph at any point may have peak flows
greater than the capacity of the channel, resulting in flooding. Limiting
flooding of open or green space in residential, commercial, or industrial
areas to a depth of between 12 and 18 inches, unless the area is
specifically intended to convey or detain water (e.g., swales, retention
ponds, and ditches along street frontages), is an objective of this study.
The maximum flood level in green areas is such that there will be no threat
to public health or safety, or permanent impediment to the intended use of
property. Within agricultural areas which are not intended for
development, the current level of floodplain flooding during the design
storm is satisfactory providing no adverse public safety effects occur.

2-18




SAR6B.1/35
10/9,/86

2.5.5 SUMMARY

In summary, some flooding due to the 25-year, 24-hour design storm may be
expected. This is because the 25-year storm substantially exceeds the
capacity of most channel systems. However, the stormwater management
alternatives presented in the subsequent sections of this report will
modify or reduce the flooding conditions along the major drainage channels
such that (1) street flooding will be allowed up to a depth of 6 inches in
the shoulder or curb area, (2) the flooding of the first habitable floor of
private residences will be eliminated, (3) flooding of commercial/
industrial properties will be controlled to a point that the intended use
of the property is not impeded, and (4) where allowable, floodihg of green
space will be allowed to a depth between 12 and 18 inches. In no case will
flooding along a major channel be permissible if it endangers the public
health and safety or substantially impedes the intended use of property.
These guidelines will serve as the basis for evaluation of stormwater
management systems throughout Sarasota County.
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3.0 LAND USE CHARACTERISTICS

It is generally agreed that urbanization causes a change in the intensity
and duration of the stormwater runoff hydrograph. Areas that are
predominantly rural tend to have hydrographs that have relatively flat
peaks and a long duration. Urban areas, on the other hand, generally have
higher peaks with a shorter duration. This is due primarily to the amount
of pervious area within the basins and subbasins. It is therefore
necessary that the type of land use be established for each basin and
subbasin to be modeled. To this end, land use maps for both the current
and future conditions have been established. It must be noted that these
maps are not intended to replace or supplement existing Sarasota County
Planning Department land use maps and/or data, but are merely an aid to the
hydrologic modeler in modeling parameter identification.

3.1 CURRENT LAND USE

The current land use map (Figure 3-1, Plate 3-1) has been compiled using
the aerial photography available as part of the previous Basin and Subbasin
Delineation and Refinement project, and a knowledge of the area. Five land
use categories have been defined for this mapping effort. They are: (1)
comrercial/industrial, (2) high density residential /multi-family, (3) low
density residential/single family, (4) planned unit development, and (5)
open/green space and rural.

As can be seen on the map, the major historical thrust of development has
been along the west coast and barrier islands. High intensity urbanization
has occurred in and around the City of Sarasota, and to a lesser extent
around the Cities of Venice and Englewood. Generally, development
decreases as you move eastward, with only minimal and scattered development
occurring east of Interstate 75, which has been limited primarily to single
family residential development.
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3.2 FUTURE LAND USE

The future projected land use is shown in Figure 3-2 (Plate 3-2). This map
was created using the existing land use data as shown previously in Plate
3-1, the County Apoxsee - Future Land Use Plan section, and information on
the extent of developments which will have a significant influence on the
future land use patterns.

The Apoxsee’s future land use map, as well as the directives therein,
provide only the basis for the management of growth within the County and
are not meant to dictate the land use of any particular parcel. They do,
however, establish guidelines for development through the use of develop-
ment zones. Basically, these zones form concentric rings around the major
cities within the County with the highest density of development at the
center. The density decreases as you move away from the hub, until it
reaches areas that are proposed to remain rural.

There are currently two new large developments within the County which will
have a major impact on the land use within the areas they control. The
largest, Palmer Ranch, is centrally located within the study area and
involves approximately 10,000 acres. The other is Berry Properties, about
half the size of Palmer Ranch, encompassing approximately 5,000 acres.
Together, these two planned developments account for about 23.5 square
miles of future growth. Although both projects are still in the initial
development stage, they will both follow the Planned Unit Development (PUD)
Concept, in which many different types of development will occur. Pre-
liminary reports stress that both single and multi~family residential units
are planned, as well as commercial and some light industrial development.

The completion of Interstate 75 through the County, as well as the soon to
be completed links at Tampa and Miami, will undoubtedly cause greater
development along that corridor. In just the few short years since its
opening, a marked change in land use along this road is evident. It is
expected that a commercial/industrial corridor will form along the
interstate with associated support developments occurring to the east.
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Another probable primary development corridor is located along a strip
approximately one mile wide, running north and east from Interstate 75 at
Jacaranda Boulevard, near Venice, to Fruitville Road. Although virtually
undeveloped at present, this land seems uniquely suitable for future
development given its location along a natural ridge line, its proximity to
public services, and the availability of adequate feeder road systems at
both its northern and southern boundaries. It is likely that these initial
feeder roads will be connected forming a new north-south corridor,
Discussion with developers, land owners, and planners suggest that this
area will be developed at ultimate buildout.
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4.0 DESIGN HYDROLOGY/METHODOLOGY

4.1 DESIGN RAINFALL

The development of a stormwater management program for Sarasota County must
be based on specific objectives or levels of service in controlling
flooding. Implicit in these objectives is the design storm, which is the
basis for hydrologic evaluation of drainage systems.

4.1.1 GENERAL

An analysis of the various past rainfall studies in the vicinity of
Sarasota County by the National Oceanic and Atmospheric Administration
(formerly the U.5. Weather Bureau) and various private firms, for the
purpose of establishing a design storm, is presented herein. The four
facets which define a particular design storm are: (1) the frequency of
occurrence, (2) the storm duration, (3) the total amount of rainfall for
the particular storm f