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INTRODUCIlON

1.1 PURPOSE

The objective of the Myakka River Flood Study Update is to create a detailed, dynamic, and user
friendly watershed model for use as a basin-planning tool. By employing a "micro" approach,
this model will provide several advantages, including:

1. The ability to identify potential adverse increases in off-site flood stages, which might result
from new development proposals.

2. The ability to identify flood protection level of service (FPLOS) deficiencies along both the
main river corridor and its tributaries.

3. The ability to evaluate flood impacts associated with potential restoration projects.
4. The ability to provide other County departments, other governmental agencies, and the

general public with a comprehensive and accurate floodplain information database.

In addition, it is anticipated that the Myakka River Flood Study Update will be submitted to the
Federal Emergency Management Agency (FEMA) by October 2001 in support of a request to
revise the Flood Insurance Rate Maps (FIRM) for Sarasota County. The flood study update will
incorporate recent developments and improvements in the basin.

1.2 AUTHORIZATION

The Sarasota Board of County Commissioners on June 9th, 1998 authorized this study as part of a
three year Stormwater Planning Work Program, pursuant to Contract No. 98-280. It is also made
possible through a cooperative funding agreement with the Southwest Florida Water Management
District and Sarasota County as co-sponsors. This study is being prepared by Stormwater
Management Resource Technologies, Inc (SMRT), in cooperation with the planning section of
the stormwater division of Sarasota County Public Works and the Southwest Florida Water
Management District.

1.3 BACKGROUND

Over the years in Sarasota County, the Myakka River watershed has been the focus of much
attention and study. In 1978, United States Geological Survey (U.S.G.S.) conducted the first and
to date only flood analysis to date of the Myakka River. Other than the subsequent construction
ofInterstate 75 and re-construction of Border Road, much of the watershed within unincorporated
Sarasota County remains similar in character as it did 40 years ago. Prior to that time, drainage
alterations such as Downs' Dam, Blackburn Canal, the Vanderipe Slough levee, and other
ditching occurred throughout the Sarasota County portion of the watershed. However much of
the watershed has been retained within publicly owned lands such as the Myakka State Park,
Pinelands Reserve, Carlton Reserve, and SWFWMD lands. SWFWMD and Sarasota County
through its Environmentally Sensitive Lands program are actively pursuing the protection of
many of the remaining rural lands along the river corridor.

1.4 DESCRIPTION OF STUDY AREA

The Myakka River watershed encompasses approximately 602 square miles in southwest Florida.
Portions of Manatee, Hardee, Sarasota, Desoto, and Charlotte Counties are included in the
watershed. In addition, portions of the incorporated cities of Venice and North Port are also
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contained in the Myakka River watershed. The Myakka River watershed generally meanders
southward from its headwaters in eastern Manatee County, through east-central Sarasota County
to Charlotte Harbor. Although the entire Myakka River watershed is being considered in the
flood study update, the area that is subject to detailed analysis at this time is limited to selected
portions of the watershed situated in Sarasota County. Although the analysis will consider flows
from Deer Prairie Slough, Big Slough, and Manatee County, adetililed flood stttdyofthese major
tributaries is notto be performed. A brief description of the major subbasins in the Myakka River
watershed is provided below.

1. Lower Myakka River Subbasin

This major subbasin is situated primarily within the existing and proposed city limits of
North Port and encompasses 14.2 square miles. It is the downstream, estuary portion of
the Myakka River watershed and generally extends from Charlotte Harbor to U.S. 41.
Current land use along the river in this portion of the basin consists of medium to high­
density residential land use. Rural and publicly owned lands are typically situated
landward of these residential areas. This entire subbasin, including the Little<Salt
Creektribntary is proposed for inclusion in the detailed analysis.

2. Central Myakka River Subbasin

This major subbasin is situated entirely within Sarasota County. However, portions of
this area have recently been annexed into the cities of Venice and North Port.
Encompassing 81.2 square miles, this major subbasin extends from u.S. 41 north to
Down's Dam. Interstate 75 and Border Road both cross the River through this area.

Current land uses in this major subbasin include, rural and agricultural lands with some
moderate density residential. Major residential developments within this area include
Venice Golf and Country Club, and the Plantation Golf and Country Club. A significant
portion of this subbasin is under public ownership either by Sarasota County or the
Southwest Florida Water Management District. However, recent annexations to, and
subsequent development proposals within the cities of Venice and North Port are
expected to modify land uses on the west side of the river from rural to suburban in the
next 10 to 20 years.

Several significant man-made tributaries convey stormwater from lands west of the river
in this subbasin. These. IIUlU-rnade facilities s7rv~muchQfthedevelopedlands/\V~t of
th7riyer including th~.I?lal1tationtributary, sout~131~o~burnCanal, and l},<>rtl1 131aokbufD
()~l1a.l; This entire subbasin and its western tributaries are proposed for inclusion in
the detailed analysis.

3. Lower Myakka Lake Subbasin

This major subbasin is situated entirely within Sarasota County and contains the southern
portion of Myakka State Park. A man-made dam is located just south of the State Park
boundary. Inclusive of the lower Myakka Lake, this subbasin encompasses 7.4 square
miles. Currently, much of this subbasin is under public ownership. This subbasin is
proposed for inclusion in the detailed analysis.
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4. Upper Myakka Lake Subbasin

This major subbasin encompasses approximately 33.8 square miles and generally extends
from State Road 72, through the State Park to Manatee County. Other than publicly
owned lands associated with the State Park, existing land uses include low density
residential and some agriculture. The portion of this major subbasin located in
Sarasota County is proposed for inclusion in the detailed analysis.

5. Tatum Sawgrass Subbasin

This major subbasin encompasses approximately 40 square miles and generally extends
northeast from the Sarasota CountylManatee County line to State Road 70. A large
depressional area known as Tatum Sawgrass is located in this subbasin. Current land
uses in this subbasin include rural residential and agricultural. Although flows from this
area are to be considered in the downstream detailed analysis, a detailed flood study
will not be performed for this area.

6. Myakka Head Subbasin

This major subbasin encompasses approximately 125 square miles located primarily in
Manatee County. It generally extends north from State Road 70 at Myakka City. A large
depressional area known as Flatford Swamp is located in this subbasin. Current land uses
include intense agriculture and a phosphate mining operation. Although flows from this
area are to be considered in the downstream detailed analysis, a detailed flood study
will not be performed for this area.

7. Lower Big Slough Subbasin

This major subbasin encompasses approximately 101.2 square miles and includes
portions of the City ofNorth Port. It generally extends north from the confluence of Big
Slough and the Lower Myakka River to Interstate 75. Existing land uses include medium
density residential. Although flows from this area are to be considered in the
downstream detailed analysis, a detailed flood study will not be performed for this
area.

8. Central Big Slough Subbasin

This major subbasin encompasses approximately 50.3 square miles and includes portions
of the City of North Port, unincorporated Sarasota County (far eastern lands), and
Manatee County. It generally extends north from Interstate 75. Existing land uses
include medium density residential and rural/agriculture. Although flows from this area
are to be considered in the downstream detailed analysis, a detailed flood study will
not be performed for this area.

9. Upper Big Slough Subbasin

This major subbasin encompasses approximately 36.5 square miles and includes portions
of Manatee and Desoto Counties. It generally extends north from the Manatee County
line. Existing land uses include rural/agriculture. Although flows from this area are to
be considered in the downstream detailed analysis, a detailed flood study will not be
performed for this area.
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10. Lower Deer Prairie Slough Subbasin

This major subbasin encompasses approximately 4.1 square miles and includes portions
of SWFWMD publicly owned lands and rural Sarasota County. This major subbasin
generally extends north from the confluence of Deer Prairie Slough and the central
Myakka River to Interstate 75. Existing land uses include rural/agriculture. This
subbasin is proposed for inclusion in the detailed analysis.

ll. Upper Deer Prairie Slough Subbasin

This major subbasin encompasses approximately 33 square miles and includes portions
of SWFWMD and Sarasota County publicly owned lands as well as rural lands in
Manatee County. This major subbasin generally extends north from Interstate 75.
Existing land uses include rural/agriculture. Although flows from this area are to be
considered in the downstream detailed analysis, a detailed flood study will not be
performed for this area.

12. Howard Creek Subbasin

This major subbasin encompasses approximately 20 square miles and includes portions
of the City of Sarasota's wastewater effluent disposal area. This major subbasin drains to
the Upper Myakka Lake and is located entirely within unincorporated Sarasota County.
This subbasin is to be included in the area ofdetailed analysis.
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2.0 INVESTIGATIVE METHODS

2.1 DATA SOURCES

The primary source of topographic information utilized was the Southwest Florida Water
Management District (SWFWMD) aerials with I-foot contours dating from 1983 to the present.
A systematic search of the files of Sarasota County Public Works, the Southwest Florida Water
Management District, and the City of Venice was conducted for developments within the Myakka
River watershed. Approved construction plans and record drawings were be used extensively in
the development of the model in order to reduce field survey requirements, and to supplement the
SWFWMD aerials where they pre-date the newer developments. Sarasota County 1998 aerial
photography was used to estimate impervious coverage.

Previous detailed studies were utilized wherever possible. Cross sections of the Myakka River
collected by the United States Geological Survey in 1978 will be used where topography has not
been significantly altered in the past 22 years. Also, recent cross section information provided by
SWFWMD for the Upper Myakka Lake and Flatford Swamp areas will be used, as applicable.

Where information is not available from record drawings or previous studies, additional field
surveyed cross section, pipe, and structure information will be obtained.

Finally, field reconnaissance is to be conducted of all the major drainage ways and tributaries.
Color photographs of the open channel reaches will be taken during the 2001 wet season for
determination/confirmation of design manning's n values.

2.2 FLOODPLAIN ANALYSIS METHODOLOGY

2.2.1 HYDROLOGY

The Natural Resources Conservation Service (NRCS), formerly known as the Soil
Conservation Service (SCS) Curve Number and Unit Hydrograph Method contained within
ICPR version 2.11 was used for the hydrologic portion of the modeling. The SCS unit
hydrograph method requires certain information be provided to generate runoff hydrographs.
This information typically includes (1) subbasin area, (2) rainfall, (3) runoff curve number,
(4) time of concentration, and (5) peak rate factor.

Subbasin areas and rainfall information are measurable quantities are typically not subject to
judgement. The runoff curve number is a parameter that determines the volume of runoff. It
is typically an indicator of impervious coverage and/or water table depth. Therefore for a
given land use and/or initial water table depth under design conditions, careful thought should
minimize the subjectivity of selecting this parameter. Finally, the time of concentration and
peak rate factor are unit hydrograph parameters. They dictate the magnitude and shape of the
runoff hydrograph. Selection of these parameters has been extremely subjective to
engineering judgement. In resent years there has been significant discussion on peak rate
factors in Southwest Florida which has led to several conclusions that peak rate factors in the
southern portion of Florida should be around 100, particularly for undeveloped or rural
watersheds. Time of concentration parameters remain extremely subjective and are typically
computed using emphirical equations provided by numerous literature sources.
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The procedures to be used for the Myakka River Flood Study Update are discussed below. In
particular, significant discussion is provided for the information requirements that are
considered subjective.

SUBBASIN AREA

Topographic maps and construction plans for the entire watershed were used to delineate
subbasins within the Myakka River watershed. Subbasins were delineated in concert with the
hydraulic network. Over 3,200 subbasins were ultimately delineated and considered in the
analysis.

RAINFALL

This information is typically available as an actual storm event that has been measured or a
design event that is recommended by an authoritative source. In the case of the Myakka
River, initial calibration simulations will utilize actual rainfall measurements from three
major storms that have occurred in the Myakka River watershed. The three storms being
considered for model calibration include the June 1982, September 1988, and June 1992
events. Subsequent, design storrns will then be simulated using rainfall volumes,
distributions, and durations recommended by the Southwest Florida Water Management
District (24-hour duration) and the South Florida Water Management District (72-hour). A
detailed discussion of these storrns is provided in Sections 2.2.3 and 2.2.4 of this report.

SELECTION OF DESIGN CURVE NUMBER

The runoff volume for each subbasin was computed as prescribed by the NRCS Runoff
Curve Method with the exception that the area of directly connected impervious coverage
was first determined and subtracted from the total area. This directly connected impervious
area is that which is connected to the subbasin outfall by impervious surfaces such that no
infiltration can take place.

The remaining area in the subbasin is comprised of non-directly connected impervious areas
(impervious surfaces where runoff can flow over pervious surface before reaching the
subbasin outfall) and pervious areas. A weighted Runoff Curve Number was computed for
this remaining portion of each subbasin. Runoff Curve Numbers for non-directly connected
impervious areas will be taken as 98. Initial design Runoff Curve Numbers for pervious
areas will be taken as 78, unless subsequent calibration efforts strongly suggest otherwise.
Several references were consulted to support a design Runoff Curve Number of 78 for
pervious surfaces and are discussed briefly below:

1. Sarasota County - Development Services

Sarasota County Development Services administers stormwater related ordinances and has
typically required a Runoff Curve Number of 70 for undeveloped areas in determining
allowable release rates from new development.

2. Southwest Florida Water Management District - Basis of Review Permit Manual

The Southwest Florida Water Management District (SWFWMD) guidelines recommend the
use of the NRCS Method under antecedent moisture condition II (average) when determining
design peak discharge rates. This would basically default to the method discussed below.
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3. NRCS (AKA SCS) - Technical Release No. 55 (2nd Edition)

The NRCS provides national guidelines for selecting Runoff Curve Numbers by hydrologic
soil group. For open space, grassland, or pasture, the following Runoff Curve Numbers are
presented:

Table 2.2.1.1-NRCS Curve Numbers for Open Space

Open Space, Condition Soil Group A Soil Group B Soil Group C Soil Group D
Poor Condition 68 79 86 89
Fair Condition 49 69 79 84
Good Condition 39 61 74 80

Most soils in Sarasota County are considered hydrologic soil group BID. Assuming open
space in fair condition and a hydrologic soil group C as indicative of average wet season
conditions yields a design Runoff Curve Number of79.

4. Camp Dresser & McKee (COM) - Sarasota County Stormwater Master Plan

In 1986, COM prepared a Stormwater Master Plan for Sarasota County. This Plan included
detailed hydrologic analyses for the Phillippi Creek and Alligator Creek basins using the
Runoff Block from the SWMM computer model, as customized by COM. To account for
infiltration losses, COM utilized Horton's equation. Unique to the COM model, a maximum
amount of soil storage is specified in the Runoff Block input file. The maximum amount of
soil storage was determined by COM for each NRCS Soil Group, as follows:

Table 2.2.1.2 - Maximum Infiltration as a Function ofHydrologic Soils Group,
CDM(1986)

Soil Group
A
B
C
o

MaximumInfiltnl.tK>n
3.8"
3.0"
2.2"
1.6"

Consistent with their Runoff Block input file, COM indicates that for design purposes, an
NRCS Soil Classification C was appropriate. In addition, 0.1" of depression storage was
specified in the Runoff Block input file for the majority of subbasins in Phillippi Creek.
These rainfall loss assumptions equate to a Runoff Curve Number of 81.

5.' South Florida Water Management District - Basis of Review Permit Manual

With the understanding that hydrologic conditions in Sarasota County may be more
indicative of those found within the limits of the South Florida Water Management District
(SFWMD) than those in the Southwest Florida Water Management District, the formers'
guidelines for determining runoff from pervious surfaces were consulted. These guidelines
recommend using antecedent moisture conditions based upon average, wet-season water table
elevations for design purposes. The SFWMD Permit Manual provides soil storage capacity
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for normal sandy soils found within the District in their natural state, as estimated by the
NRCS. Specifically, Curve Numbers are a function of soil storage, which is a function of the
depth to the water table as indicated below:

Table 2.2.1.3 -Available Storage as a Function of Depth to Water Table (NRCS), and
Corresponding Runoff Curve Number

I Deptbto Water Table Available Storage RunoffCurve Number
I' 0.6" 94
2' 2.5" 80
3' 6.6" 60
4' 10.9" 48

For design purposes, an assumed wet-season depth to water table of 2' to 2.5' yields a design
Runoff Curve Number between 70 and 80.

6. University of Florida - Estimation of Runoff Peak Rates and Volumes from Flatwoods
Watersheds

Supported by the South Florida Water Management District, this report included as an
objective re-examining runoff volume estimating techniques using actual data collected by
the South Florida Water Management District and the U.S. Geological Survey on five
agricultural (improved and unimproved pasture) watersheds ranging from 20 to 3600 acres.
The data base considered approximately 160 storms, all equal to or exceeding 0.70 inches and
having reliable, concurrent runoff and water table data.

Of the seven different runoff estimating techniques considered by the University of Florida
study, those that incorporated the antecedent water table conditions were found to provide the
best results. The Agricultural Research Service (ARS) method was reported to consistently
perform best on all event classes. The ARS method relates available soil storage to the depth
to the water table. The relationship given by the ARS method between depth to water table,
available soil storage, and Runoff Curve Number is summarized below:

Table 2.2.1.4 - Available Storage as a Function ofDepth to Water Table (ARS), and
Corresponding Runoff Curve Number

Depth to Water Table Available Soil Storage Runoff Curve Number
0.5' 0.25" 97.5
1.0' 0.81 " 92.5
1.5' 1.44" 87
2.0' 2.19" 82
2.5' 2.94" 77
3.0' 3.69" 73
3.5' 4.44" 69
4.0' 5.19" 66

An average wet-season depth to water table between 2' and 2.5' would correspond to a
design Runoff Curve Number between 77 and 82.

10



7. U.S. Geological Survey - Hydrological Data Collection in Sarasota County

The U.S. Geological Survey, through a cooperative funding agreement with Sarasota County
gauged seven watersheds within Sarasota County between mid 1991 and mid 1993.
Significant rainfall and runoff were recorded in the last 2 years of this period of record to the
extent that the U.S.G.S. was able to develop stage discharge rating curves at all seven gauge
locations. A digital copy of the incremental rainfall and runoff measurements was obtained
from the U.S.G.S. Areas upstream of the gauge sites were also verified independently using
SWFWMD I-foot contour aerials, as opposed to USGS 5-foot contour aerials. Runoff curve
numbers were independently calculated using the NRCS runoff equation:

Q = (P -IJ2
(P - IJ2 + S

where

Q = runoff (in),
P = rainfall (in),
S -- potential maximum retention after runoff begins (in), and
Ia = initial abstraction (in).

If Ia is approximated as 0.2S, then the runoff equation reduces to:

Q = (P- 0.2si

(P + 0.8S)

The above form of the runoff equation can be used to solve for S, since Q and P are known.
Curve number is related to S by the equation:

CN = 1000
S + 10

The results of the reductions for the four rural and/or agricultural basins are provided in the
following table:

Table 2.2.1.5 - Computed Wet Season RunotTCurve Numbers in Sarasota County

South Creek
Date Rainfall (inches) Runoff (inches) Curve Number

6/23/92 17.20" 4.30" 29.7
9/06/92 1.17" 0.13" 79.4
9/13/92 1.83" 0.39" 77.9
3/13/93 2.93" 0.69" 70.3
4/01193 3.30" 1.27" 76.8

AveraJZ;eCN 66.8
Average Wet Season CN 78.6
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Forked Creek
Date Rainfall (inches) Runoff (inches) Curve Number

6/23/92 12.83" 7.00" 58.2
8/09/92 6.20" 1.94" 58.7
10/02/92 1.29" 0.45" 88.4
3/13/93 1.25" 0.07" 73.9
4/15/93 1.06" 0.08" 78.4

AverageCN 71.5
Average Wet Season CN 73.5

Gottfried Creek
Date Rainfall (inches) Runoff (inches) Curve Number

6/24/92 15.15" 8.41 " 55.0
8/09/92 3.55" 1.09" 70.9
8/11/92 1.21" 0.37" 87.7
10/02/92 2.13" 0.74" 82.1
1/08/93 2.33" 0.13" 60.2
3/13/93 1.80" 0.09" 65.1
3/17/93 1.06" 0.07" 77.5
4/01/93 1.24" 0.09" 75.3
4/15/93 1.62" 0.10" 69.3
5/08/93 1.27" 0.06" 72.0

AverageCN 71.5
Average Wet Season CN 80.2

, .. it' .•.. . Miller Creek . ...

Date Rainfall (inches) Runoff (inches) Curve Number
6/23/92 16.11" 6.24" 40.5
9/25/92 1.33" 0.83" 94.6
10/02/92 2.31 " 1.21" 87.8
10/11/92 1.20" 0.43" 89.3
7/14/93 1.70" 0.05" 63.4

Average CN 75.1
Average Wet Season CN 83.8

Based upon the independent reduction of the USGS data, average runoff curve numbers in the
four rural basins in Sarasota County range between 66.8 and 75.1. When considering the wet
season (between June and October), the average runoff curve numbers range between 73.5
and 83.8. It should be noted that the largest storm recorded in late June of 1992 was not
considered in the average wet season computation due to the fact that the antecedent moisture
conditions preceding this event were extremely dry. In addition, rural areas typically do not
produce runoff at the initiation of the wet season, as it can take several weeks to a month for
water table and wetland levels to be replenished following April and May.

In conclusion, unless subsequent model calibrations in Phase 2 of the Myakka River
Watershed study strongly indicates otherwise, design Runoff Curve Numbers for pervious
areas will be taken as 78.
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PEAK RATE FACTOR DETERMfNATION

The National Resources Conservation Service (NRCS) hydrologic method utilizes a site
specific unit hydrograph and a storm specific excess rainfall hyetograph to generate a storm
specific runoff hydrograph. While the antecedent moisture conditions and rainfall
distribution and volume vary from event to event, the dimensionless unit hydrograph is
assumed to remain constant for a given subbasin.

The watershed area and time of concentration, as well as a peak rate factor (pRF) define the
dimensionless unit hydrograph. Although a standard peak rate factor of 484 is recommended
by the NRCS, peak rate factors have been found to deviate as a function of local topography.
National Engineering Handbook No.4 indicates that a value of 300 may be appropriate for
'flat swampy' areas, and a value of 284 has been developed for the
DelawarelMaryland/Virginia (Delmarva) coastal area based upon analysis of seven (7) total
storm events and four (4) watersheds with slopes between 2% and 5%. Subsequent research
by the University of Florida on five (5) watersheds and approximately 80 storm events has
indicated peak rate factors as low as 75 may be appropriate in southern Florida. Peak rate
factors commonly used for design purposes in the Southwest Florida Water Management
District include 256, 284 and 323.

The accurate estimation of peak rate factors for the southern portion of Florida, which
includes Sarasota County, has received much attention in recent years. Standard de­
convolution is one technique which is prescribed for determining unit hydrographs from
observed data and requires both rainfall and runoff measurements. However, this technique
is very tedious and since it is extremely sensitive to the rainfall distribution, it is frequently
not successful.

To further assist in the selection of representative peak rate factors for the Myakka River
region, rainfall and streamflow data collected by the U.S.G.S. and others in other Sarasota
County basins were reduced and analyzed. This data was generally collected between 1991
and 1993 in cooperation with Sarasota County. Fortunately, this period of record experienced
enough significant runoff producing events that the U.S.G.S. was able to develop reliable
stage-discharge rating curves at all gaging sites. The review and analysis of this information
suggests that a peak rate factor of75 may be representative of watersheds in Sarasota County.
A detailed discussion of the analysis is provided below:

1. Description of Study Areas

The five study areas are situated in Sarasota County, Florida. These study areas are nearly
level and contain various degrees of both urbanization and stormwater management facilities.
A brief overview of each of the study areas if provided below:

Walker Creek The Walker Creek study area contains approximately 2,939 acres and is
located in the northwest portion of Sarasota County. This coastal basin generally drains from
east to west to Whitaker Bayou and Sarasota Bay. It is essentially 100% developed with
mixed urban land uses. Although it contains a well-defined network of drainage ditches,
minimal stormwater management facilities are located in the study area. Underlying soils
consist primarily of poorly drained Eaugallie and Myakka Fine Sand.

Clower Creek The Clower Creek study area contains a reported 227 acres and is located in
west central Sarasota County. Land uses in this developed coastal basin include a regional
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mall, strip shopping centers, a mobile home park, residential areas, and major roadway
corridors. An estimated 70% of this basin is serviced by stormwater management facilities.
However many of these systems have been in existence for 20 years or more and may
therefore not meet current flood control design standards. This smalI coastal basin ultimately
empties into Little Sarasota Bay. Drainage is primarily from east to west and is serviced by a
man-made ditch, a significant portion of which has been enclosed by a large, storm sewer
system. Primary underlying soils include poorly drained Eaugallie and Myakka Fine Sand
and Pineda Fine Sand.

Catfish Creek The Catfish Creek study area contains an estimated 3,180 acres and is located
in the west central portion of Sarasota County. This coastal basin generalIy drains north to
south and eventually empties into Little Sarasota Bay. At the time of the data collection, this
basin was approximately 70% developed, primarily with residential land uses, although some
industrial type land uses are located within its headwaters. With the exception of these older
industrial areas, the developed portions of this study area are serviced by state of the art
stormwater management facilities. A weIl-defined canal, known as the Catfish Creek Main
and three lateral ditches provide drainage for the study area. Primarily soils are poorly
drained EaugaIlie and Myakka Fine Sand and Pineda Fine Sand.

South Creek The South Creek study area contains 294 acres located at the headwaters of the
20 square mile South Creek watershed. This study area is located in central Sarasota County
and eventualIy discharges into Drymond Bay. Although the land use characteristics of this
study area are primarily rural in nature, an on-going institutional development associated with
a medical complex is located in its upper portion. Drainage is serviced by a man-made ditch,
which conducts stormwater from north to south along the westerly boundary of the study
area. Canals with large water control structures provide drainage for the institutional area.
Primary soils are poorly drained EaugalIie and Myakka Fine Sand and Ona Fine Sand.

Gottfried Creek The Gottfried Creek study area contains an estimated 1,065 acres and is
located in southwest Sarasota County. This coastal basin ultimately discharges into Lemon
Bay. Although a large portion of this study area is undeveloped (±60%), some residential
development with minimal stormwater management facilities are scattered throughout.
Drainage in this study area is serviced by a man-made ditch, which was excavated through
the center of an elongated wetland slough. Stormwater is conveyed northwest and then
northeast through this study area. Primary soils include poorly drained Eaugallie and
Myakka Fine Sand.

2. Data Collection and Analysis

Continuous rainfaIl and water level recorders for all study areas except the South Creek study
area were placed and operated by the U.S.G.S., in cooperation with Sarasota County between
October of 1991 and 1993. The South Creek study area is gauged with continuous rainfaIl
and water level recorders, which have been in place since late 1992 and are operated by the
Palmer Ranch.

Although the initial monitoring period between October 1991 and June 1992 produced few
rainfaIVrunoff events, approximately 15 to 18 inches of rainfall felI in a three day period
resulting in extensive and severe flooding throughout much of Sarasota County in late June of
1992. The 1992 summer rainy season, as weIl as those in 1993 and 1994 produced many
rainfall events exceeding 1 inch and runoff events exceeding Y:z inch which allowed numerous
discharge measurements and the development of reliable rating curves at all monitoring sites.
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Continuous rainfall and discharge measurements were obtained from the U.S.G.S. for all sites
except South Creek. Continuous rainfall and water level strip charts for the South Creek site
were obtained from the Palmer Ranch. Discharge measurements and rating curve
information for the South Creek site were developed by CCI Environmental Services,
Incorporated.

This information was reviewed and reduced for each of the study areas. Specifically, rainfall
hyetographs and distributions, as well as direct runoff hydrographs were ascertained from the
data. Although base flow appeared to be negligible for these small coastal study areas, it was
determined that the runoff hydrographs consist of both water released by the surficial water
table as well as surface runoff. Although the surficial groundwater component may be
significant, no inherent separation method was obvious. Direct runoff hydrographs (DRH)
were determined using the straight-line approach. Initial rainfall and runoff times were noted
to determine the time of the runoff hydrograph peaks. RainfalUrunoff events which were
reduced are summarized in Table 2.2.1.6 and include 17 events for Walker Creek, 14 events
for Catfish Creek, 9 events for Clower Creek, 5 events for South Creek, and 12 events for
Gottfried Creek.

Table 2.2.1.6 - Summary ofRainfalllRunotT Events

Walker Creek
Date Rainfall Runoff Peak Discharge

06/24/92 5.31" 1.24" 399 cis
07/23/92 2.56" 1.25" 427 cis
08/07/92 1.79" 1.05" 388 cis
08/11/92 0.98" 0.48" 149 cis
09/04/92 2.39" 0.09" 328 cis
09/05/92 2.03" 0.59" 246 cis
09/26/92 1.46" 0.97" 270 cis
02/26/93 1.18" 0.23" 98 cis
03/12193 1.26" 0.43" 122 cis
04/01/93 3.05" 1.20" 316 cis
04/05/93 1.08" 0.37" 128 cis
04/15/93 1.65" 0.40" 113 cis
05/30/93 1.42" 0.12" 85 cis
05/31/93 0.74" 0.06" 40 cis
07/01/93 2.54" 0.49" 236 cis
07/07/93 0.73" 0.14" 36 cis
07/14/93 0.92" 0.10" 47 cis

Clower Creek
Date Rainfall Runoff Peak Discharge

03/30/92 0.86" 0.38" 21 cis
07/12/92 1.53" 0.86" 36 cis
07/22192 1.28" 0.89" 43 cis
08/14/92 0.79" 0.11" 19 cis
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09/02192 1.67" 1.09" 64 cfs
09/04/92 1.15" 0.61" 38 cfs
09/13/92 3.10" 2.49" 108 cfs
01/14/93 1.80" 0.89" 41 cfs
01/15/93 1.28" 0.63" 35 cfs

Catfish Creek
Date Rainfall Runoff Peak Discharge

01/08/93 1.68" 0.05" 11 cfs
01/14/93 3.25" 0.69" 68 cfs
01/25/93 1.48" 0.43" 41 cfs
02/22193 0.08" 0.06" 9 cfs
02/26/93 1.02" 0.18" 29 cfs
03/03/93 0.52" 0.06" 6 cfs
03113/93 2.54" 0.64" 133 cfs
04/01/93 4.49" 2.06" 301 cfs
04/05/93 1.25" 0.31" 61 cfs
04/15/93 1.73" 0.49" 83 cfs
07/31/93 0.76" 0.06" 21 cfs
08/16/93 1.13" 0.15" 31 cfs
08/30/93 1.60" 0.34" 44 cfs
09/13/93 0.88" 0.49" 62 cfs

South Creek
Date Rainfall Runoff Peak Discharge

03/12193 2.70" 1.40" 7 cfs
04/01/93 4.70" 3.33" 19 cfs
04/15/93 1.70" 1.22" 7 cfs
03/01/94 2.70" 0.74" 5 cfs
10/13/94 1.80" 1.34" 9 cfs

Gottfried Creek
Date Rainfall Runoff Peak Discharge

06/24/92 15.15" 8.41" 118 cfs
08/09/92 3.55" 1.09" 20 cfs
08/11/92 1.21" 0.37" 15 cfs
10/02192 2.13" 0.74" 17 cfs
01/08/93 2.33" 0.13" 2 cfs
03/13/93 1.80" 0.09" 4 cfs
03/17/93 1.06" 0.07" 2 cfs
04/01/93 1.24" 0.09" 2 cfs
04/15/93 1.62" 0.10" 3 cfs
08/31/93 not avail. 0.07" 5 cfs
09/15/93 not avail. 0.08" 4 cfs
10/02191 not avail. 0.63" 22 cfs
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10 addition, some general trends were noted from the review of the observed data:

All basins appear to respond relatively quickly to the initiation of rainfall.

• Runoff hydrographs for all basins appear to have relatively long recession limbs. (A
significant portion of the runoff volume is contained in the recession limb of the
hydrograph).

• All basins responded only to rainfall and contained no discernable base flow.

• Although a significant portion of the runoff hydrograph volume is attributable to surficial
groundwater, it was not possible to dissect it from the surface water component.

• The time to the peak runoff discharge appears inversely related to the degree of
urbanization and drainage. Accordingly, the urban study areas produced more discrete
runoff events than the rural study areas.

• A possible linear relationship between runoff volumes and peak discharges seemed
generally apparent for all study areas.

3. NRCS Unit Hydrograph

The NRCS unit hydrograph method (1985) has been developed and extensively used and is
based upon the following equation:

qp K.A.Q
Tp

(1)

where, qp = peak discharge, in cfs; K =peak rate factor; A =drainage area, in square miles;
Q = runoff volume, in inches; Tp = time to peak, in hours.

Unit hydrographs are computed by the NRCS computer model through specification of a
peak rate factor, drainage area, and time of concentration. By definition, the runoff volume
for the NRCS unit hydrograph is equal to 1 inch. A user specified rainfall distribution is then
used to compute the resulting runoffhydrograph through standard convolution techniques.

Conversely, if continuous rainfall and discharge measurements are available, event specific
unit hydrographs may be determined through de-convolution techniques. However, this de­
convolution procedure is tedious and its success is very dependent upon the uniformity of the
rainfall distribution. Although this de-convolution was employed, it had limited success and
yielded very event specific unit hydrographs.

An alternative procedure was utilized to develop generic unit hydrographs for each of the
study areas based upon the previously observed trend that a linear relationship between runoff
volume and peak discharges may exist. As such, peak discharge rates were plotted against
runoff volumes for each study area. A linear regression analysis was performed for each
study area, which allowed the determination of the peak discharge rate corresponding to one
inch of runoff. Standard errors were added to provide a bias toward single, high intensity
events. From this analysis, Klfp ratios were computed using equation 1. The results of the
linear regression analyses are presented in TABLE 2.2.1.7.
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Table 2.2.1.7 - Results of Peak Discharge vs. Runoff Volume Linear Regression Analysis

Location Area Constant Std. r2 No. of X Std. qp KlTp qp/Area

Error Obs. Coeff. Error R =1"
Walker 2,939 acres 23.32 37.55 0.93 17 302.55 22.10 385.5 cfs 83.9 0.13
Clower 227 acres 10.27 6.08 0.96 9 143.39 3.19 59.9 cfs 166.0 0.26
Catfish 3,180 acres 2.81 17.6 0.95 14 39.32 9.41 173.2 cfs 34.9 0.05
South 292 acres 0.95 0.99 0.97 5 5.27 0.50 7.7 cfs 16.8 0.03

Gottfried 1,065 acres 4.41 4.18 0.98 12 13.63 0.53 22.8 cfs 13.7 0.02

The constant K1Tp ratios for each basin enabled the development of Tp estimates for a range
of peak rate factors. The following five (5) peak rate factors were considered.

PEAK RATE FACTOR

75
256
284
323
484

SOURCE

University of Florida
Commonly used in Florida
Delmarva Unit Hydrograph
Commonly used in Florida
Standard NRCS Unit Hydrograph

Each combination of K and Tp were simulated for each storm and for each study area.
Dimensionless coordinates available from others (1989) were used to define unit
hydrographs with shape factors of 256, 323, and 484. Curvilinear dimensionless unit
hydrographs with peak rate factors of 75 (1986) and 284 were prepared using the procedures
outlined in the Neidrauer paper (Undated). Storm specific runoff curve numbers were
computed using rainfall and runoff volumes for each event. For estimation purposes, the
basin lag time was assumed approximately equal to the unit hydrograph time to peak.
Therefore, the time of concentration was estimated by the following NRCS equation:

Tc

4. Results and Conclusions

Lag (- Tp)/0.6 (2)

Tables 2.2.1.8 through 2.2.1.12 on the following pages compare observed and computed peak
discharges and their associated times for the NRCS unit hydrograph analyses. These
comparisons indicate that all combinations of peak rate factors and times of concentration
simulate the observed flows with reasonable accuracy for all storms and for all watersheds.
However, the combination of the lowest peak rate factor and time of concentration
consistently performed the best in simulating the observed time to peak of the hydrograph for
all watersheds. Based upon this analysis, a peak rate factor of 75 appears representative of
watersheds in Sarasota County and will be utilized for the Myakka River, unless subsequent
calibration efforts strongly indicate another value(s) to be more appropriate. Other
observations that are not necessarily evident from the previous tables are noted below:

The finding that a K of 75 consistently provided the closest match of observed runoff
hydrographs for all the study areas indicates that peak rate factors may be more related to
regional hydrologic response characteristics (i.e. topographic relief, depression storage)
and not land use or drainage characteristics.

18



Land use and drainage characteristics are likely responsible for reductions in the time of
concentration and therefore, more responsive runoff hydrographs.

• Overall, runoff hydrographs computed using a K of 75 provided the closest generalized
shape when compared to the observed hydrographs.

• In general, the NRCS unit hydrograph did not perform well for storms that produced low
runoff volumes.
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Table 2.2.1.8a - Comparison of Observed and Compnted Peak Discharges -Walker
Creek

Stonn Obs. Series 1 Series 2 Series 3 Series 4 Series 5
K=75 K=256 K=284 K=323 K=484

Flow Tc= 89 min Tc = 305 min Tc= 338 min Tc= 385 min Tc= 577 min

06/24/92 399 cfs 325 cfs 309 cfs 349 cfs 319 cfs 355 cfs
07/23/92 427 cfs 422 cfs 424 cfs 429 cfs 429 cfs 430 cfs
08/07/92 388 cfs 350 cfs 353 cfs 358 cfs 357 cfs 360 cfs
08/11/92 149 cfs 164 cfs 163 cfs 164 cfs 165 cfs 165 cfs
09/04192 328 cfs 298 cfs 304 cfs 307 cfs 309 cfs 309 cfs
09/05/92 246 cfs 192 cfs 201 cfs 204 cfs 204 cfs 205 cfs
09/26/92 270 cfs 329 cfs 332 cfs 334 cfs 334 cfs 335 cfs
02196/93 98 cfs 79 cfs 80 cfs 82 cfs 82 cfs 82 cfs
03/12193 122 cfs 137 cfs 138 cfs 143 cfs 142 cfs 145 cfs
04/01/93 316 cfs 332 cfs 310 cfs 357 cfs 320 cfs 363 cfs
04/05/93 128 cfs 123 cfs 124 cfs 126 cfs 125 cfs 126 cfs
04/15/93 113 cfs 125 cfs 126 cfs 134 cfs 130 cfs 135 cfs
05/30/93 85 cfs 40 cfs 40 cfs 40 cfs 40 cfs 40 cfs
05/31/93 40 cfs 21 cfs 22 cfs 22 cfs 22 cfs 22 cfs
07/01/93 236 cfs 164 cfs 164 cfs 167 cfs 166 cfs 167 cfs
07/07/93 36 cfs 49 cfs 50 cfs 50 cfs 50 cfs 50 cfs
07/14/93 47 cfs 31 cfs 32 cfs 33 cfs 33 cfs 33 cfs
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Table 2.2.1.8b - Comparison of Observed and Computed Peak Discharge Times -Walker
Creek

Stonn Obs. Series 1 Series 2 Series 3 Series 4 Series 5
K=75 K= 256 K=284 K= 323 K=484

TP Tc= 89 min Tc = 305 min Tc= 338 min Tc= 385 min Tc=5nmin
06/24/92 7.75 hrs 12.26 hrs 14.00 hrs 13.75 hrs 14.50 hrs 16.00 hrs
07/23/92 1.50 hrs 1.78 hrs 4.00 hrs 4.25 hrs 4.75 hrs 6.75 hrs
08/07/92 2.00 hrs 1.58 hrs 4.00 hrs 4.25 hrs 5.00 hrs 7.00 hrs
08/11/92 1.25 hrs 1.19 hrs 3.50 hrs 3.75 hrs 4.50 hrs 6.50 hrs
09/04/92 1.50 hrs 1.78 hrs 4.25 hrs 4.50 hrs 5.00 hrs 7.00 hrs
09/05/92 1.25 hrs 1.78 hrs 4.25 hrs 4.25 hrs 5.00 hrs 7.00 hrs
09/26/92 3.00 hrs 2.77 hrs 5.00 hrs 5.50 hrs 6.00 hrs 8.00 hrs
02126/93 2.50 hrs 3.56 hrs 5.75 hrs 5.75 hrs 6.50 hrs 8.50 hrs
03/12193 5.75 hrs 3.16 hrs 5.00 hrs 5.25 hrs 5.75 hrs 7.75 hrs
04/01/93 2.50 hrs 5.54 hrs 7.50 hrs 6.75 hrs 8.00 hrs 9.25 hrs
04/01/93 2.50 hrs 3.76 hrs 5.75 hrs 6.00 hrs 6.75 hrs 8.75 hrs
04/15/93 2.75 hrs 5.74 hrs 7.25 hrs 7.25 hrs 8.00 hrs 9.75 hrs
05/30/93 1.25 hrs 1.58 hrs 4.00 hrs 4.25 hrs 4.75 hrs 7.00 hrs
05/31/93 1.75 hrs 2.97 hrs 5.25 hrs 5.75hrs 6.25 hrs 8.25 hrs
07/01/93 4.75 hrs 4.94 hrs 7.25 hrs 7.50 hrs 8.00 hrs 10.00 hrs
07/07/93 1.50 hrs 1.58 hrs 4.00 hrs 4.25 hrs 4.75 hrs 6.75 hrs
07/14/93 1.75 hrs 2.57 hrs 4.75 hrs 4.75 hrs 5.50 hrs 7.75 hrs
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Table 2.2.1.9a - Comparison of Observed and Computed Peak Discharges - Clower Creek

Stonn Obs. Series 1 Series 2 Series 3 Series 4 Series 5
K=75 K=256 K=284 K= 323 K=484

Flow Te =45 min Te= 154 min Te = 171 min Te = 194 min Te =291 min
03/30/92 20.8 cfs 9.9 cfs 9.7 cfs 11.3 cfs 10.2 cfs 11.6 cfs
07/12192 36.3 cfs 41.3 cfs 41.3 cfs 42.0 cfs 42.0 cfs 43.1 cfs
07/22192 43.2 cfs 43.8 cfs 44.0 cfs 44.9 cfs 45.0 cfs 45.7 cfs
08/14/92 19.1 cfs 10.4 cfs 5.7 cfs 5.7 cfs 5.7 cfs 5.8 efs
09/02192 64.0 cfs 54.2 cfs 54.8 cfs 56.0 cfs 56.0 cfs 56.7 cfs
09/04/92 38.4 cfs 31.8 cfs 31.7 cfs 31.8 cfs 32.1 efs 32.2 cfs
09/13/92 108.2 cfs 122.1 cfs 121.7 cfs 125.7 cfs 125.1 cfs 127.9 cfs
01/14/93 40.7 cfs 40.2 cfs 39.5 cfs 43.6 cfs 41.5 cfs 44.3 cfs
01/15/93 34.7 cfs 22.2 cfs 22.4 cfs 24.3 cfs 23.0 cfs 25.4 efs
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Table 2.2.1.9b - Comparison of Observed and Computed Peak Discharge Times - Clower
Creek

Stonn Obs. Series 1 Series 2 Series 3 Series 4 Series 5
K=75 K=256 K=284 K= 323 K=484

TP Tc=45 min Tc= 154 min Tc = 171 min Tc = 194 min Tc = 291 min
03/30/92 1.08 hrs 5.40 hrs 6.00 hrs 6.00 hrs 6.00 hrs 6.75 hrs
07/12192 1.75 hrs 2.20 hrs 3.25 hrs 3.50 hrs 3.50 hrs 4.75 hrs
07/22192 0.92 hrs 1.90 hrs 2.75 hrs 3.00 hrs 3.25 hrs 4.25 hrs
08/14/92 0.33 hrs 1.20 hrs 2.00 hrs 2.25 hrs 2.50 hrs 3.50 hrs
09/02192 0.83 hrs 1.50 hrs 2.50 hrs 2.50 hrs 2.75 hrs 3.75 hrs
09/04/92 0.83 hrs 1.40 hrs 2.50 hrs 2.75 hrs 2.75 hrs 3.75 hrs
09/13/92 1.33 hrs 1.90 hrs 2.75 hrs 3.00 hrs 3.25 hrs 4.25 hrs
01114193 18.30 hrs 3.10 hrs 3.75 hrs 3.75 hrs 4.00 hrs 5.00 hrs
01/15/93 1.50 hrs 1.90 hrs 2.75 hrs 4.00 hrs 3.50 hrs 4.75 hrs
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Table 2.2.1.1Oa - Comparison of Observed and Computed Peak Discharges - CatfISh Creek

Stonn Obs. Series 1 Series 2 Series 3 Series 4 Series 5
K=75 K= 256 K= 284 K=323 K=484

Flow Tc=215 min Tc = 734 min Tc = 815 min Tc = 927 min Tc = 1388 min
01/08/93 11 cfs 6 cfs 6 cfs 7 cfs 7 cfs 7 cfs
01/14/93 68 cfs 77 cfs 78 cfs 79 cfs 80 cfs 81 cfs
01/25/93 41 cfs 59 cfs 57 cfs 60 cfs 58 cfs 61 cfs
02122193 9 cfs 8cfs 8 cfs 9 cfs 8 cfs 9 cfs
02126/93 29 cfs 27 cfs 27 cfs 27 cfs 27 cfs 27 cfs
03/03/93 5 cfs 9cfs 9 cfs 9 cfs 9 cfs 9 cfs
03/13/93 133 cfs 94 cfs 95 cfs 97 cfs 97 cfs 98 cfs
04/01/93 301 cfs 306 cfs 305 cfs 313 cfs 313 cfs 317 cfs
04/05/93 61 cfs 49cfs 49 cfs 49 cfs 49cfs 49 cfs
04/15/93 83 cfs 74 cfs 75 cfs 76 cfs 76 cfs 76 cfs
07/31/93 21 cfs 9 cfs 9 cfs 9 cfs 9 cfs 9 cfs
08/16/93 31 cfs 24 cfs 24 cfs 24 cfs 24 cfs 24 cfs
08/30/93 44 cfs 49 cfs 48 cfs 48 cfs 48 cfs 48 cfs
09113/93 62 cfs 74 cfs 74 cfs 75 cfs 75 cfs 75 cfs
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Table 2.2.1.10b - Comparison of Observed and Computed Peak Discharge Times - CatfISh
Creek

Storm Obs. Series 1 Series 2 Series 3 Series 4 Series 5
K= 75 K=256 K=284 K=323 K=484

TP Tc = 215 min Tc= 734 min Tc = 815 min Tc = 927 min Tc = 1388 min

01/08/93 7.00 hrs 13.50 hrs 15.25 hrs 16.25 hrs 17.00 hrs 21.75 hrs

01114/93 34.00 hrs 35.00 hrs 39.50 hrs 39.50 hrs 41.50 hrs 47.00 hrs
01/25/93 23.00 hrs 21.50 hrs 26.50 hrs 26.50 hrs 28.00 hrs 32.25 hrs
02122193 4.50 hrs 7.00 hrs 11.50 hrs 11.75 hrs 13.00 hrs 17.50 hrs
02126/93 5.25 hrs 4.50 hrs 10.25 hrs 11.00 hrs 12.25 hrs 17.50 hrs

03/03/93 6.00 hrs 3.50 hrs 9.25 hrs 10.00 hrs 11.25 hrs 16.25 hrs
03/13/93 4.75 hrs 4.00 hrs 9.75 hrs 10.50 hrs 12.00 hrs 17.25 hrs
04/01/93 3.75 hrs 6.25 hrs 11.25 hrs 11.50 hrs 13.25 hrs 18.00 hrs
04/05/93 5.50 hrs 4.50 hrs 10.25 hrs 11.00 hrs 12.25 hrs 17.25 hrs
04/15/93 13.25 hrs 7.00 hrs 12.00 hrs 12.50 hrs 14.00 hrs 19.00 hrs
07/31/93 7.25 hrs 3.25 hrs 9.00 hrs 9.75 hrs 11.00 hrs 16.25 hrs
08116/93 4.25 hrs 3.00 hrs 8.75 hrs 9.75 hrs 11.00 hrs 16.00 hrs
08/30/93 23.00 hrs 17.75 hrs 23.75 hrs 24.50 hrs 25.50 hrs 29.75 hrs
09/13/93 5.75 hrs 4.75 hrs 9.50 hrs 10.25 hrs 11.75 hrs 16.75 hrs
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Table 2.2.1.lla - Comparison of Observed and Computed Peak Discharges - South Creek

Stonn Obs. Series 1 Series 2 Series 3 Series 4 Series 5
K=75 K= 256 K= 284 K= 323 K=484

Flow Tc = 447 min Tc= 1527 min Tc = 1694 min Tc = 1927 min Tc= 2887 min
03/12/93 7.3 cfs 9.3 cfs 9.1 cfs 9.4 cfs 9.3 cfs 9.5 cfs
04/01/93 18.6 cfs 22.8 cfs 22.7 cfs 22.8 cfs 22.9 cfs 22.9 cfs
04/15/93 6.8 cfs 8.4 cfs 8.3 cfs 8.4 cfs 8.4 cfs 8.4 cfs
03/01/94 5.2 cfs 5.1 cfs 5.1 cfs 5.1 cfs 5.1 cfs 5.1 cfs
10/13/94 9.2 cfs 9.3 cfs 9.2 cfs 9.3 cfs 9.3 cfs 9.3 cfs
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Table 2.2.1.1lb - Comparison of Observed and Computed Peak Discharge Times - South
Creek

Stonn Obs. Series 1 Series 2 Series 3 Series 4 Series 5
K=75 K=256 K=284 K=323 K=484

TP Tc = 447 min Tc= 1527 min Tc = 1694 min Tc = 1927 min Tc= 2887 min
03/12193 13 hrs 16.25 hrs 28.0 hrs 29.50 hrs 31.75 hrs 42.25 hrs
04/01/93 8hrs 11.75 hrs 23.5 hrs 25.25 hrs 27.75 hrs 38.25 hrs
04/15/93 13 hrs 9.25 hrs 21.5 hrs 23.00 hrs 25.00 hrs 35.75 hrs
03/01/94 11 hrs 16.50 hrs 28.5 hrs 30.25 hrs 32.75 hrs 43.50 hrs
10/13/94 16 hrs 8.50 hrs 20.5 hrs 22.25 hrs 24.75 hrs 35.50 hrs
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Table 2.2.1.12& - Comparison ofObserved and Computed Peak Discharges - Gottfried
Creek

Stonn Obs. Series 1 Series 2 Series 3 Series 4 Series 5
K=75 K=256 K=284 K=323 K=484

flow Tc = 548 min Tc = 1872 min Tc = 2076 min Tc = 2362 min Tc = 3539 min
06/24/92 118 cfs 122 cfs 120 cfs 135 cfs 124 cfs 134 cfs
08/09/92 20 cfs 19 cfs 18 cfs 19 cfs 18 cfs 19 cfs
08/11/92 17 cfs 14 cfs 14 cfs 15 cfs 15 cfs 15 cfs
10/02192 2 cfs 3 cfs 3 cfs 3 cfs 3 cfs 3 cfs
01/08/93 4 cfs 2 cfs 2 cfs 2 cfs 2 cfs 2 efs
03/13/93 2 cfs 1 cfs 1 cfs 1 cfs 1 cfs 1 cfs
03117/93 2 cfs 2 cfs 2 cfs 2 cfs 2 cfs 2 cfs
04/01/93 3 cfs 2 cfs 2 cfs 2cfs 2 cfs 2 cfs
04/15/93 1 cfs 1 cfs 1 cfs 1 cfs 1 cfs 1 cfs
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Table 2.2.1.12b - Comparison of Observed and Computed Peak Discharge Times - Gottfried
Creek

Storm Obs. Series 1 Series 2 Series 3 Series 4 Series 5
K= 75 K=256 K=284 K= 323 K=484

TP Tc= 548 min Tc = 1872 min Tc = 2076 min Tc= 2362 min Tc=3539 min
06/24/92 78.50 hrs 80.00 hrs 83.50 hrs 84.00 hrs 87.75 hrs 98.50 hrs
08/09/92 61.00 hrs 53.00 hrs 68.00 hrs 70.00 hrs 71.00 hrs 82.75 hrs
08/11/92 30.50 hrs 26.25 hrs 37.75 hrs 38.25 hrs 42.00 hrs 54.25 hrs
10/02192 10.25 hrs 13.25 hrs 26.25 hrs 27.00 hrs 31.00 hrs 44.25 hrs
01/08/93 8.50 hrs 12.75 hrs 25.00 hrs 25.00 hrs 30.00 hrs 41.75 hrs
03/13193 11.75 hrs 11.50hrs 26.50 hrs 28.25 hrs 31.50 hrs 44.50 hrs
03/17/93 8.25 hrs 9.25 hrs 24.00 hrs 26.00 hrs 29.25 hrs 42.25 hrs
04/01/93 11.00 hrs 9.75 hrs 24.50 hrs 26.50 hrs 29.75 hrs 42.50 hrs
04/15/93 7.25 hrs 6.50 hrs 21.25 hrs 23.50 hrs 26.50 hrs 39.75 hrs
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TIME OF CONCENTRAnON

The time of concentration (TC) for each subbasin was computed using the Manning's
kinematic solution as outlined in SCS Technical Release 55. In this approach, the TC is
computed by summing the travel times for the sheet flow, shallow concentrated flow, and
open channel flow components of the drainage system from the hydraulically most distant
point to the receiving node.

For sheet flow of less than 300 feet, the following form of Manning's kinematic solution was
used:

T
t

= 0.007 (nLtS

(P
2
)0.5S04

where

Tt = travel time (hr),
n = Manning's roughness coefficient
L = Flow length (ft)
P2 = 2-year, 24-hour rainfall (in), and
s = slope of hydraulic grade line (land slope, ft/ft)

The following formulas from SCS TR-55 were used to compute the velocity, (V in feet per
second) of shallow concentrated flow:

Unpaved:
Paved:

V = 16.1345(s)0.5
V = 20.3282(s)0.5

2.2.2 HYDRAULICS

The unsteady flow routing model contained within ICPR version 2.11 will be utilized for the
flood simulations. This model is accepted by FEMA and is well suited for use in low-relief
watersheds such as those found in coastal Florida. A full description of the computational
procedures can be found within the ICPR User's Manual (Singhofen and Eaglin, 1995). It
should be noted that due to the large number of nodes and reaches, the authors of the
software have compiled a special version of the software to be able to accommodate the large
array sizes necessary to run the model and view the results.

STORAGE NODES

These nodes allow the model to account for the attenuation effects of lakes, ponds, wetlands,
and floodplains. Stage-area information used in the model will be gathered primarily by
planimetering contours from SWFWMD one-foot contour aerial maps. This information will
be supplemented with data obtained from construction plans and field surveys.
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MANNING'S "N"

Field reconnaissance is to be conducted of every significant open channel reach in the model.
In order to document channel conditions and vegetative growth towards the end of the
growing season (which naturally coincides with the rainy season), color photographs will be
taken at crossings and other locations during the 2001 wet season. These photographs will be
kept on file in a binder at the County Stormwater Division.

To aid in determination of Manning's n, Cowan's equation was consulted (Arcement and
Shneider, 1984):

where: nb = a base value of n for a straight uniform, smooth channel in natural materials;
n\ = a value added to correct for the effect of surface irregularities;
n2 = a value for variations in shape and size of the channel cross section;
n3 = a value for obstructions;
14 = a value for vegetation and flow conditions;

and m =a correction factor for meandering of the channel.

Other references consulted on Manning's n determination are fully documented in the
bibliography at the end of this report and include Chow (1959), and Barnes (1967).

BRIDGES

The bridge modeling routines in ICPR directly incorporate the code from the one­
dimensional, steady-flow model WSPRO (Shearman et. aI., 1986). Prior to execution of the
ICPR simulation, ICPR uses the bridge input data to create a series of WSPRO input files
with several user-specified combinations of tailwater and flow rate, to cover the anticipated
range of flows and stages. ICPR then executes the WSPRO routines to generate a family of
headwater-discharge rating curves for each user-specified tailwater elevation. It is this
family of rating curves that is used in the dynamic ICPR simulation, with a double-linear
interpolation performed between curves and data points on the curves.

2.2.3 CALmRATIONIVERIFICATION STORMS

In order to determine design flood discharge rates from the upstream subbasins that are not
included in the detailed analysis at this time and to verify the results of the simulations within
the portion being considered for detailed analysis, a search of U.S.G.S. sites located within
the Myakka River watershed was conducted. Table 2.2.3.1 presents 16 stream gage sites in
the Myakka River watershed. Two of these sites are located in Manatee County and 14 are
located in Sarasota County. Table 2.2.3.1 identifies the U.S.G.S. station number, location,
type of record, and period of record for each site.

In addition, a similar search for historical rainfall gage sites within the Myakka River
watershed was conducted. Table 2.2.3.2 provides a list of 12 rainfall gaging sites, with 6
each in Manatee and Sarasota Counties. The rainfall station number, location, type of record,
and period of record is identified for each site.
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The rainfall and discharge measurements were then reviewed to determine actual storm
event(s) that would be good candidates for model calibration and verification. The selection
of a storm event for calibration was based on three factors: (1) availability of data, (2)
magnitude of the event, and (3) recentness of the event. Fortunately, historical rainfall and
instantaneous stage/streamflow records of several significant storm events are available for
subbasins included both in and outside of the detailed study area. The event should be recent
enough in the history of the basin so that the modeled land use and drainage / flood control
infrastructure is not drastically different than it was at the time of the event. Fortunately,
relatively few land use changes have occurred in the Myakka River Watershed in the past 20
years.

Continuous streamflow data also allows the determination of runoff volume for a specific
event. If adequate rainfall data is also available, the SCS curve number can be calculated
directly from the rainfaIV runoff data for each storm using the procedure outlined in Section
2.2.1. This is important since infiltration parameters depend greatly upon antecedent
moisture conditions, which typically vary from event to event. It follows that the curve
number should not be used as a calibration parameter since the antecedent moisture condition
determined for a particular event is not necessarily appropriate to use for the design storm.
Once the curve number is adjusted to match the observed runoff volume for the calibration
event, the peak rate factor and/or the times of concentration can be adjusted to match the
peak discharge rate and time to peak.

As previously indicated, the event(s) chosen for the calibration should typically be extreme
event(s) of record. From a review of all gaging sites in the Myakka River watershed, three
such events were identified within the past 20 years and are listed below.

1) June 1982 During this storm, 6 to 9 inches of rain fell over the watershed. Antecedent
moisture conditions were considered to be dry. This storm generated flows and stages
that were the 3rd highest in the last 20 years.

2) September 1988 Between 8 and 11 inches of rain fell within an extended period of days.
As this event occurred towards the end of the wet season, it is expected that antecedent
moisture conditions were average to saturated. Peak flows and stages from this event
generally approached those resulting from the June 1992 event.

3) June 1992 This event resulted in the highest rainfall totals with 12.5 to 20.7 inches
recorded over an approximately three day period. Although this event resulted in the
most severe flooding in the Myakka River watershed in recent memory, it was preceded
by extremely dry conditions.

The stream stage/flow sites with data applicable for the calibration/verification are
highlighted in yellow in Table 2.2.3.1. Specifically with respect to off-site areas not to be
included in the detailed study area, Site 02298608 (Myakka River @ S.R.70) has stage and
flow data for all three storms and will be used to develop flows from the Myakka Head and
the Tatum Sawgrass subbasins in Manatee County. Site 02299160 (Deer Prairie Slough) will
be used to contains stage and flow information for all three storms to be used to determine
off-site flows from Deer Prairie Slough. Similarly, Site 02299410 (Big Slough) has stage
and flow information for all three storms and will be used to develop off-site flows from Big
Slough. Sites 02298830 (Myakka River upstream ofS.R. 72) and 02298760 (Howard Creek)
also have data for 2 or more of the three events and will be used to verify the results within
the detailed study area.
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Table 2.2.3.1- History of USGS stream gaging activity within Myakka River Watershed

Station No. Station Name Location Type ofRecord Period of
Record

2298482 Johnson Creek Near Myakka Lat 27-27-34 Peak stage and 08/27/81
Head, FL Long 82-08-49 flow

Manatee County
2298608 Myakka River at Myakka City, Lat 27-20-36 Instantaneous 02105/63

FL Long 82..Q9-25 stage and flow to
Manatee County 09/30/98

2298700 Myakka River at State Highway Lat 27-18..Q5 Instantaneous 04/05/89
780 near Vema, FL Long 82-15-15 stage and flow to

Sarasota County 09/30/91
2298805 Myakka River - Upper Myakka Lat 27-15-50 Instantaneous 01/01/46

Lake near Sarasota, FL Long 82-17-15 stage and flow to
Sarasota County 6/30/51

2298830 Myakka River near Sarasota, FL Lat 27-14-25 Instantaneous 09/01/36
Long 82-18-50 stage and flow to
Sarasota County 09/30/98

2298850 Myakka River - Lower Lake near Lat 27-13-05 Instantaneous 01/01/46
Sarasota, FL Long 82-20-00 stage and flow to

Sarasota County 06/30/51
2298928 Tributary to Myakka River near Lat 27..Q7-22 Instantaneous 10/01/93

Venice, FL Long 82-20-34 stage and flow to
Sarasota County 09/30/98

2299060 Deer Prairie Slough near Myakka Lat 27-10-33 Instantaneous 10/01/93
City, FL Long 82-12-42 stage and flow to

Sarasota County 09/30/98
2299120 Deer Prairie Slough at power line Lat 27..Q8..Q6 Instantaneous 10/01/93

near North Port Long 82-15-24 stage and flow to
Sarasota County 09/30/98

2299160 Deer Prairie Slough near North Lat 27..Q6-51 Instantaneous 04/0l/81
Port, FL Long 82-15..Q0 stage and flow to

Sarasota County 09/30/92
2299310 North New Castle Waterway at Lat 27..Q4-35 Instantaneous

Wcs-157 at North Port, FL Long 82..Q6-30 stage and flow
Sarasota County

2299410 Big Slough Canal near Myakka Lat 27-11-35 Instantaneous 10/01180
City, FL Long 82..Q8-40 stage and flow to

Sarasota County 09/30/98
2299455 Big Slough at North Port, FL Lat 27-06-30 Instantaneous 04/08/89

Long 82-12-20 stage and flow to
Sarasota County 09/30/98

2299470 Big Slough near Murdock, FL Lat 27-04-15 Instantaneous 03/01/63
Long 82-13..Q5 stage and flow to
Sarasota County 09/30/72

2299484 Big Slough at Wcs-IOI at North Lat 27-02-50 Instantaneous
Port,FL Long 82-14-16 stage and flow

Sarasota County
2298760 Howard Creek near Sarasota, FL Lat 27-17-17 Instantaneous 10/19/83

Long 82-20-25 stage and flow to
Sarasota County 09/30/95
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Table 2.2.3.2 - Rainfall gages within the Myakka River Watershed

Station Station Name Location Type of Period of
No. Record Record
14 Myakka Head (Romp 32) Lat 27-28-15 Daily 12/01/90

Long 82-03-47 to
Manatee County 11/30/99

269 Sandy (Central) Lat 27-14-38 Daily 01101180
Long 82-03-34 to
Manatee County 08/31193

336 Myakka River State Park NW Lat 27-14-32 Daily 0901143
Long 82-10-27 to
Manatee County 08131199

337 Myakka City Lat 27-20-29 Daily 05101180
Long 82-10-27 to
Manatee County 06/30/88

409 Myakka City (Romp 23) Lat 27-18-55 Daily 06/01195
Long 82-10-38 to
Manatee County 11130/99

490 Flatford Swamp Lat 27-23-31 Daily 03/01199
Long 82-08-23 to
Manatee County 12/31199

194 Myakka River State Park Lat 27-14-44 Daily 01101176
Long 82-18-49 to
Sarasota County 12/31199

199 Myakka Tower Lat 27-14-34 Daily 10/01175
Long 82-18-56 to
Sarasota County 03/31197

243 Verna Wellfield Lat 27-22-56 Daily 01101177
Long 82-17-56 to
Sarasota County 11130/99

334 North Port W.T.P. Lat 27-02-47 Daily 01101177
Long 82-14-23 to
Sarasota County 12/31/99

355 Carlton Ranch Lat 27-10-51 Daily 09/01176
Long 82-06-12 to
Sarasota County 10/31/90

417 MacArthur (Romp 19) Lat 27-10-22 Daily 06/01195
Long 82-15-15 to
Sarasota County 11130/99
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/
2.2.4 DESIGN STORM

The 24-hour duration storm is commonly used in Sarasota County for analysis of small
basins (less than 10 square miles), and for design and permitting of stormwater management
facilities for new development. However, it should be recognized that in a watershed the size
of the Myakka River, many areas may be "volume sensitive", and the 100-year, 24-hour
rainfall event may result in flood elevations that are less than a true 100-year flood. These
areas are more sensitive to longer duration storm events. Recognizing this fact, the 100-year,
72-hour storm event is also proposed for simulation using the South Florida Water
Management District (SFWMD) procedure. In this procedure, the 24-hour rainfall depth is
multiplied by a factor of 1.359 to determine the 72-hour depth. As depicted in the table
below, 35.9% of the 24-hour depth falls during the fIrst 48 hours. The rainfall depth for the
final 24 hours is equal to 100% of the 24-hour total. The 24-hour rainfall distribution is the
SCS type II, modified for Florida.

Table 2.2.4.1 - SFWMD 72-Hour Rainfall Distribution

,- Time (hours) Cumulative Percentage of
One Day Rainfall

0 0
24 14.6 35.9 Percent of One Day
48 35.9 Rainfall
58 57.2
59 62.8

59.5 67.8
59.75 82.8 100 Percent of One Day

60 101.5 Rainfall
60.5 108.8
61 112.6
62 117.7
72 135.9

Source: SFWMD Management and Storage of Surface Waters Permit lnfonnation Manual. Volume IV

Utilizing the rainfall maps published by the Southwest Florida Water Management District,
24-hour rainfall depths of 4.25, 6.0, 7.0, 8.0, and 10.0 inches were determined for the 2, 5,
10, 25, and 100 year return periods, respectively. The 100-year, 72-hour rainfall depth was
thus calculated to be (l0.OX1.359) = 13.59 inches.
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