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EXECUflVE SUMMARY

The Gottfried Creek basin is located in the southern ta County
and extends into the northern portion of Charlotte Coun . The creek ischarges into
~on Bay, w~ch in 1987 :-vas.designated Outstanding lorida Waters ~FW). As this

,
, in Master Plan'¥tft-becttSee-ilS-~

-tool tliat would guide ftItt1re lIll'/lllopmellt ll.Ad, at the sallie tillie, PlOteet the mea's
nlltutal tesoUices. This study included the approximately 7,300 acres (11.3 square
miles) located within the Sarasota County political boundaries.

Historically, the Gottfried Creek basin consisted of a series of contiguous wetlands
and mesic hammocks that extended from the creek's headwaters to its outfall. In its
original condition, the basin naturally collected water, nutrients, and sediments from
upland areas to discharge into the wetlands and waterways. Over tbe years, extensive
~ witbi n tbe creeks' flood plain induding the ...etillilds, as well as substantilil
creejc channelization mid cOnstruction of man-made dnunage StTUt;tures have resulted in
degradation of the natural system. However, due to the largely undeveloped stale of
the basin, valuable environmental habitat still exists. Environmental surveys within the
basin identified several different habitat types. Aquatic and wetland habitats are
predominantly influenced by differences in salinity and tidal amplitude. In terms of
land uses, about 76 percent of the area is·categorized as either open land or wetlands
and about 27 percent of the undeveloped area is categorized as wetlands. Projections
indicate that in the future most of the area will be developed as low and medium family
residential.

One of the objectives of this study was to evaluate the extent at which the flood
protection and water quality levels of service (LOS) are being met in the basin. The
LOS for flood protection are delineated in the County's Land Development
Regulations. LOS for water quality have not been established in Florida. A
methodology to determine water quality LOS deficiencies and objectives was developed
herein based on both data analysis and Best Management Practices (BMP) coverage.
Hydrologic/hydraulic and water quality models were developed for assessing existing
and expected conditions.

LOS analysis for flood protection indicated that no emergency shelters, essential
services, or employment/service centers would experience flooding during a lOO-year
storm event. However, numerous buildings, all residences, would be flooded dUring
this flood event. They are located along Van Gogh Road and Madder Lane, north of
Artist Avenue, and along Olive Street area, south of Artist Avenue. Most of this area
currently drain into the northern portion of the Englewood lateral. Another residence
experiencing flooding in the Gottfried Creek basin is located on South River Road,
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north of the Pine Street Park entrance. Regarding road access, the Gottfried Creek
basin shows LOS deficiencies exclusively at one location, Mccan Road at the Gottfried
Creek crossing. The evacuation routes of S.R. 776, Dearborn Street and River Road
were found to meet LOS criteria. Similarly, neighborhood streets throughout the basin
are meeting LOS criteria.

In terms of water quality, a recent FDEP study concluded that existing conditions
in the basin are being threatened by current development. Erosion problems exist
throughout the basin. Calculations of conditions based on the FDEP water quality index
(WQI) indicated that water quality at the Dearborn Street bridge is in the fair category,
bordering the poor water quality limit. Conditions improve downstream. WQI values
correspond to the percentile distribution of stream water quality throughout Florida.
Furthermore, the biological data indicated that pollution due to human or animal wastes
is likely to be present. Causes of this problem could be septic tank effluents and/or
runoff from grazing activities upstream.. The biological conditions may have improved
since the time when the water quality data were collected because, for example, a
successful range management plan has been implemented in the Taylor Ranch area.
Conditions will also improve within the next five years, as the Englewood wastewater
collection system is constructed. Project construction will start this month.

The water quality LOS recommended for this basin is to initially achieve,
throughout the stream, a minimum wQr value equal to the average for the fair­
condition range. As conditions improve in the future, the WQI LOS could be
improved. Furthermore, it is recommended that BMP coverage be provided for the
existing developed areas in the basin, particularly in the Englewood area. This is
consistent with the Sarasota Bay National Estuary Program goals.

Various individual projects were identified in this study to improve flood control
and water quality conditions within each problem area. The identification of those
projects was based on the evaluation of alternatives in terms of costs, environmental
impacts, regulatory and permitting issues, and community acceptance. Project
descriptions, recommended implementlition time, and cost estimates were developed and
are provided in this report. The cost associated with the construction of the short- and
medium-term improvements amounts to about $3.2 million. County records indicate
that there a total of 5740 Equivalent Stormwater Units (ESUs) in the Gottfried Creek
Basin. Assuming a 10-year implementation period for this projects at an eight percent
discount rate, the annual contribution per ESU would be approximately $60.

A regional stormwater management facility (RSMF) is being proposed for future
implementation. It would be located north of the Englewood lateral confluence, in the
Taylor Ranch area. The RSMF would be designed with flow-through culverts such that it
would be inundated during large storms, while existing hydroperiods in the wetlands
upstream would be maintained. Analysis indicated that it would be to the County's and
the current land owner's benefit if this RSMF is developed. Its construction would
require an initial investment to be paid later by those benefiting from the facility's
operation. Initial expenses could be financed by dedicated ad valorem taxes. The
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investment would be recovered in the future by various finance alternatives described in
this report. Mitigation banking could be an important source of revenue.

Finally, during the public meetings conducted during the development of this plan,
it became apparent that the public perception is that many of the flooding problems in
the Gottfried Creek basin are caused by lack of adequate maintenance. This report
provides an evaluation of the current maintenance program in the County, makes
operational recommendations, and proposes locations for easement acquisitions. Various
maintenance considerations are analyzed including maintenance easement acquisition;
mowing, clearing, and erosion control practices; mosquito and plant control activities;
debris and litter removal; pond sediment removal; resetting of culverts; and data
collection management. It should be noted that over the last two years the County has
been in the process of implementing a more adequate countywide maintenance program
based on the recognition that it is cost efficient to have a stormwater facility well­
maintained and ready to convey the runoff from the next storm with minimal damage to
surrounding property and the environment.

In an attempt to develop an objective program that provides a comprehensive
approach to stormwater maintenance, and using the format developed by the County,
Parsons Engineering-Science rated various conveyance systems within the study area
and provided recommended maintenance schedules.

3
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SECTIONl
INTRODUCTION

GENERAL

The Gottfried Creek basin is located in the southern portion of Sarasota County
and extends into the northern portion of Charlotte County. Although the creek's
discharge is located in Charlotte County, over 90 percent of the drainage area is within
Sarasota County. This study included primarily the approximately 7,300 acres (11.4
square miles) located within Sarasota County political boundaries. A location map is
included as Figure 1.1.

Gottfried Creek discharges into Lemon Bay, which in 1987 was designated
Outstanding Florida Waters (OFW). The OFW designation provides additional
protection to waters recognized for their ecological and recreational importance.
According to Chapter 62-302.600 of the Florida Administrative Code (FAC) and
County Ordinance 72-37, Lemon Bay is categorized as Class n surface waters, that is
waters used for shellfish propagation and harvesting. Gottfried Creek is a Class III
stream and its designated uses are the "recreation, propagation, and maintenance of a
healthy, well-balanced population of fish and wildlife" (62-302.400 FAC).

As this basin, along with other basins in South Sarasota County, is facing rapid
development conditions, the County decided to conduct a Basin Master Plan to be used
as a tool that would guide future development and, at the same time, protect the area's
natural resources. The Master Plan will be used as a tool to achieve the goals
established in the Sarasota County Comprehensive Plan (APOXSEE) to protect and
conserve surface and groundwater resOurces as well as to enhance the quality of the
estuarine environment in Sarasota County.

PROJECT OBJECTIVES

The objectives of the Master Plan are:

• Evaluate the existing and future flood control levels of service (LOS) in the
basin. This evaluation included application of the adopted LOS criteria to
identify those areas where the existing system does not provide an acceptable
LOS.

• Evaluate the existing and future water quality levels of service. This
evaluation was based on calculations of expected pollutant loads for existing
and build-out conditions
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• Identify the stonnwater drainage improvements required to meet the existing
and projected levels of service over the planning period. Alternative
improvement plans were evaluated considering positive and negative impacts
to developed areas and natural resources

• Identify the best management practices required to control stonnwater
pollution.

SCOPE

To achieve the objectives of this project, the scope of services included a series of
tasks, the scope of which are discussed in the following paragraphs.

Project Management and Coordination. This task consisted of the preparation
of a project management plan, quality assurance plan and project schedule.

Coordination with Federal, State, and Local Agencies. Local, state and federal
agencies, having jurisdiction over the project were contacted to receive input, provide
coordination, and establish project permitting criteria.

Derme Basin and Subbasin Characteristics. Existing available data were
reviewed and evaluated to identify deficiencies in the stonnwater system. Field
investigations were conducted to verify existing data, basins and subbasins were
delineated and mapped, and existing and projected land uses were identified. In
addition, various meetings were held to receive input from the public and keep the
residents of Sarasota County abreast of the work being conducted.

Conduct Hydrologic, Hydraulic, and Water Quality Analysis. Computer
models were developed and used as tools to assess existing and proposed conditions.
The models were calibrated and verified to ensure that they replicated situations
observed in the field. Model schematics and flood frequency profiles were developed
and incorporated in an Hydrologic, Hydraulic and Water Quality Progress Report.

Evaluate Existing and Future LOS and Identify Problems and Solutions. The
computer models were used to -identify the areas were the LOS either were not
currently being met or would not be met under future development conditions. In
addition, stonnwater management related problems were identified in the public
meetings and field visits. Subsequently, a number of alternatives were screened to
identify the more feasible solutions to the problems.

Detailed Evaluation of Alternatives. Preferred alternatives identified during the
previous tasks were analyzed in more detail to identify specific projects recommended
for implementation during the planning period.

Water Supply Supplement Analysis. One of the objectives of basin and
watershed management is to evaluate the use of stonnwater as a water supply
supplement. Various options were evaluated in this study for that purpose.

1-3
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Obtain Conceptual Approval of Basin Master Plan. Project implementation is
guided to a large degree by permitting and regulatory issues. To ensure that the
recommended projects would be permitted, a conceptual approval of the recommended
basin improvements were obtained from the SWFWMD.

Develop Comprehensive Master Plan Report. This task included preparation of
the final report document detailing the procedures and criteria used in identifying the
recommended projects, as well as providing cost estimates of the recommended
improvements.

AUTHORIZATION

Preparation of the Gottfried Creek Basin Master Plan was authorized by Contract
(No. 93-110 dated February 16, 1993) between Sarasota County and Parsons
Engineering Science, Inc.

1-4
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SECTION 2
DESCRIPTION OF STUDY AREA

BASIN DESCRIPTION

Typical of Southern Florida conditions, the Gottfried Creek drainage basin is
characterized by a flat topography, high water tables, and many natural depressions and
wetlands. The basin slopes from an elevation of about 15 ft msl in the upper reaches to
sea level over a distance of about six miles. For this study, the basin was delineated
using the Southwest Florida Water Management District (SWFWMD) topographic
maps. In addition, field trips were conducted to further define basin boundaries.

The delineated boundaries were then compared with those shown in the county­
wide basin delineation maps provided by the Sarasota County Planning Department.
Those maps were developed based on the 1983 Delineation of Drainage Basins,
Sarasota County report by Camp, Dresser, and McKee (CDM). As expected, some
small differences were noted. Those differences resulted from the general nature of the
CDM study. In addition, the flat configuration of the terrain required a substantial
amount of judgment in the delineation process. The new delineation was accepted as
the basis for this study.

From the delineated basin map, it was determined that the area encompassed by the
Gottfried Creek basin within Sarasota County is about 7,300 acres (11.3 square miles).
The portion of the basin within Charlotte County boundaries has been estimated to be
about 250 acres.

EXISTING LAND USES

The extent of existing land uses in the basin was determined from the land use/land
cover maps available from the Southwest Florida Water Management District
(SWFWMD). The SWFWMD maps are based on the Florida Land Use and Cover
Classification System (FLUCCS) and show 30 land use categories in the study area.
The SWFWMD maps were obtained from Sarasota County in ArcCAD format and
checked with the 1990 aerial photographs provided by the County.

Subsequently, the 30 land use categories shown in the SWFWMD maps were
aggregated into six general categories which were considered to represent land use
conditions in the study area. The six categories are as follows:

2-1
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Low and Medium Density Residential
High Density Residential
Commercial and Industrial
Open land
Wetlands
Water

Calculations on the extent of the land uses indicated that most of the land in the
Gottfried Creek basin is undeveloped. About 76 pen:ent of the area is categorized as
either open land or wetlands and about 27 pen:ent of the undeveloped area is
categorized as wetlands. Similarly to other areas of the County, development has
occurred mainly along the coastal strip. Historically, it has occurred in the vicinity of
S.R. 776. Developments consists mainly of low and medium density residential with
pockets of commercial land uses. Figure 2.1 shows the existing land uses in the study
area.

FUTURE LAND USES

As one of the purposes of the current study is to evaluate the existing and future
flood control and water quality conditions in the basin, it was necessary to compile a
future land use map for the study area. This map, shown in Figure 2.2, was developed
based on the Revised and Updated Sarasota County Comprehensive Plan APOXSEE;
the Pine Street, Dearborn Street, and South River Road Sector Plan; contacts with the
Sarasota County Planning Department; and investigations of approved re-wning due to
Development of Regional Impact (DRI) applications. No approved DRI applications
were found in the study area.

It is important to note that the future land use map represents build-out conditions.
At that stage, over 70 percent of the area in the basin is expected to be developed.
According to APOXSEE, low and medium density residential development is likely to
become the dominant land use in the study area in the future.

Future development is expected to occur primarily along the proposed Pine Street
extension, the proposed extension of Keyway Road, the area north and northwest of
River Road, and in the proposed "Village Centers" such as those planned around the
Pine Street-Dearborn Street-River Road intersection.

The future land use map developed for this project does not include the water
features that are likely to be developed in the area as stormwater management facilities.
Those facilities will be designed and constructed as needed to comply with current state
surface water management regulations and the County'S land development standards.
However, calculations of future stormwater conditions considered the attenuating
effects of these facilities.

2-2
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SOILS

A soil classifications map for the Gottfried Creek basin is shown in Figure 2.3.
Soils in the basin are mainly of sandy, siliceous type, belonging to the Myakka and
EauGallie series. According to the Natural Resources Conservation Service (NRCS),
typically the surface layer of the EauGallie soil is black fine sand. The subsurface layer
is gray fine sand. The Myakka soil is dark grayish brown fine sand and the subsurface
layer is light gray fine sand. These poorly drained soils, formed in beds of sandy and
loamy marine sediments, are categorized by the (NRCS) in the hydrologic groups B
and D for drained and undrained areas, respectively. These soils have low available
water capacity and low organic content. Water is removed slowly such that they
saturate periodically during the rainy season, or remain wet for long time periods.
These conditions are evident by the long recession periods shown by the measured
hydrographs available for this area.

Under natural conditions, the EauGallie and Maykka soils are poorly suited to
cultivated crops because of the wetness and the sandy texture of the root zone.
However, their suitability for improved pasture and hay crops is good. Their condition
for shallow excavations is considered severe because of cutbanks caving. In addition,
the recommended erosion factors for soil erosion calculations, considered as measures
of susceptibility to sheet and rill erosion by water, indicate high erosion potential. This
condition is evident in the existing drainage system where unprotected di lCh banks have
collapsed in many areas, resulting in significant erosion deposits downstream.

NATURAL ENVIRONMENT

Historically, the basin consisted of series of contiguous wetlands and mesic
hammocks that extended from the creek's headwaters to its outfall in Lemon Bay. In
its original condition, the basin naturally collected water, nutrients, and sediments from
upland areas to discharge into the wetlands and waterways. Over the years, extensive
filling within the creeks' flood plain, including the wetlands, as well as substantial
creek channelization and construction of man-made drainage structures have resulted in
degradation of the natural system. Channelization has reduced the capacity of the basin
for natural water storage, thus increasing the potential for downstream flooding.
Several sites had documented historical flooding problems.

Existing environmental characteristics of the Gottfried Creek Basin were identified
during field reconnaissance of specific sites within the basin. Furthermore, the existing
environmental conditions were reviewed using the U.S. Fish and Wildlife Service
National Wetland Inventory (NWI) maps. Driving surveys utilizing existing roads and
trails were also conducted in the basin. General community types and dominant
vegetation were documented in field books.

Natural Communities and Wetlands

Environmental surveys within the basin identified several different habitat types.
This study identified aquatic and wetland habitats that are predominantly influenced by
differences in salinity and tidal amplitude. The closer the waterbody is to Lemon Bay

2-5
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FIGURE 2.3 (Continued)
SOIL LEGEND

NAME

Boca and Hallandale soils

Bradenton fine sand

Cassia fine sand

Delray fine sand, depressional

EauGalle and Myakka fine sands

Felda tine sand

Felda fine sand, depressional

Floridana and Gator soils, depressional

Gator muck

Ft. Green fine sand

Holopaw fine sand, depressional

Kesson and Wulfert mucks, frequently flooded

Malabar fine sand

Manatee loamy fine sand, depressional

Orsino tine sand

Ono fine sand

Pineda fine sand

Pits and Dumps

Pomello fine sand

Pople fine sand

Smyrna fine sand

St. Augustine fine sand

Tavares fine sand
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the greater the dominance by estuarine species. In upland locations, vegetative
community compositions were dependent on the elevation in the landscape, hydrology,
and substrate.

In Charlotte County, at the creek's discharge point, the area supports an estuarine
habitat that is dominated by tidal swamp vegetation. Natural communities and urban
development share the creek banks at this location. The Sarasota County Natural
Resources Department is conducting a study to identify environmentally sensitive areas
throughout the County. A parcel has been identified in the Gottfried Creek basin,
which is located adjacent to the creek at the east end of Selma Avenue and about 1,800
feet south of Dearborn Street in Englewood. The parcel is within the vegetated
portions of the Englewood wellfie1d and, according to the Natural Resources
Department report, it is unique in being the only substantial stand of scrub that contains
both sand pine and rosemary in the County.

Further upstream in Sarasota County near the Dearborn Street crossing, estuarine
habitats persist. Tidal marsh habitat is present along the shallow flats of the creek.
Residential housing is adjacent to the creek at this location. Upland canopy vegetation
adjacent to the creek is dominated by the exotic species Australian pine. In urbanized
areas of the basin that are outside of the creek drainage, slash pine, live oak, cabbage
palm and various landscape vegetation are also present.

Continuing further upstream, the Park Forest Bridge crosses the main channel of
Gottfried Creek. Along the creek sideslopes, vegetation is characteristic of an
oligohaline marsh. Pine flatwoods vegetation is present along the creek top of bank.
The water course is narrow at this location with steep banks. Vegetation along the
creek sideslopes include leather fern, wax myrtle, and Brazilian pepper. Spoil mounds
have been historically piled adjacent to the creek, creating berms that parallel the
creek's banks. Brazilian pepper is the dominant vegetation. Higher elevations near the
Park Forest Bridge that are adjacent to the creek banks support xeric hammock habitat.
Live oale, cabbage palm, slash pine and saw palmetto are present in this community.

An isolated wetland is located on the east side of Gottfried Creek northeast of the
Park Forest Bridge. This system was reviewed for wetland enhancement or restoration
opportunities. Coastal-plain willow was the dominant shrub cover with pickerel weed
dominating the fringing herb layer. Several transitional wetland species, Groundsel
bush, broomsedge and wax myrtle were also present in the isolated system. Based on
the observation of transitional species, the hydroperiod of the wetland appears to have
been altered from its historical condition. A homeowner liVing adjacent to the isolated
wetland stated that this area was deeded as a conservation easement per a residential
development condition. Wading birds reportedly use the area.

Further upstream, Gottfried Creek flows through the area known as Taylor Ranch.
Within the ranch, the creek banks have been maintained cleared of vegetation,
especially on the western side. A jeep trail is located adjacent to the creek area. Creek
sideslopes are approximately 1: 1. On the eastern bank, Brazilian pepper is the
dominant vegetation. Pine flatwoods are the dominant community outside of the
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disturbed Brazilian pepper habitat. Live oak, cabbage palm, and saw palmetto are also
present adjacent to the creek. In its upstream reaches, Gottfried Creek flows through
channelized shrub-scrub and emergent wetlands. Pine flatwoods comprise much of the
upland areas adjacent to the creek along with scattered areas of mesic hammocks that
are dominated by cabbage palm and oak.

The east branch of the creek terminates near .South River Road. At this location
the creek has been altered to create a wide channel and cattails dominate the waterway.
Natural pine flatwoods communities dominates the surrounding land cover.

Gottfried Creek also drains a portion of Urban Englewood. This area has been
severely disturbed by development. At the SR 776 creek crossing, near the Tangerine
Woods Subdivision, the creek has been extensively dredged and channelized. Coastal­
plain willow, wax myrtle, saw palmetto, and Brazilian pepper are present along the
banks. Adjacent undeveloped habitats include mesic hammocks dominated by oak and
cabbage palm. West of SR 776, Gottfried Creek has been piped under several street
crossings and channelized through residential developments. Few areas of natural
creek meandering still exist in this area.

Threatened and Endangered Species

As shown in the existing land use map (Figure 2.1), development in the basin has
occurred mainly in its southern and western portions. As a result, significant
undeveloped lands are still available for wildlife utilization. The Florida Natural Areas
Inventory provided a list of element occurrence records for a one mile radius of the
Gottfried Creek basin. An element occurrence represents the locational record of an
ecological component including plant, animal, community type, or natural feature.
This list, included as Table 2.1, does not represent all of the species and community
types that may be found in the area. Site specific surveys would need to be conducted
to determine the current presence or absence of listed species, special community types,
and/or unique natural features.

According to staff from the Englewood Water District, scrub jays have also been
observed in the environmentally sensitive area identified by the County's Natural
Resources Department, but are not known to be currently nesting there. In addition
gopher tortoises sightings have been reported to occur on that property.

EXISTING FLOODING CONDITIONS

Research was conducted in this study to assess existing flooding conditions in the
basin. This research included review of existing information, interviews with local
residents, interviews with the County's stormwater maintenance personnel, review of
citizen's complaints, and review of the information collected during the June 1992
storm, as well as recent significant storm events in the area. Research results showed
that flooding in the basin has, for the most part, been confined to street flooding.

2-9
723999IRPT/S-2.WW6







However, there has been various cases of house flooding, many of them occurring
during the July 1995 storms. Both the June 1992 and the July 1995 stonns are some of
the largest stonns on record in Sarasota County.

The causes of flooding have been development within the flood plain, the presence
of inadequate drainage structures, and the lack of adequate stonnwater system
maintenance. In several areas the structures have been placed at, or below, the street
grade elevation. In addition, as indicated previously, the historic floodplain, including
wet1ands, has been filled resulting in a substantial reduction in the creek's storage
capacity. The various structures that have been placed in the creeks to provide for road
crossings, access for residences, and for agricultural purposes are often undersized. In
some cases, existing culverts have been poorly constructed, sometimes with their invert
elevations pointing in a direction opposite to the flow.

Drainage problems in the Gottfried Creek basin have occurred primarily in the
urban portion of Englewood west of Indiana Avenue and east of Old Englewood Road. \
More specifically, the areas west of Indiana Avenue included those along Elm Street, (_
between Wentworth Avenue and Artist Avenue, and the areas along Olive street and
Van Gogh Road. That area was also identified as the critical flooding area during the
Lower Gottfried Basin Study conducted for the County in 1965 by Smally, Wellford,
and Nalven. The highly urbanized Englewood area was developed prior to the
establishment of the new, more stringent, stonnwater regulations. It should be
mentioned that the 1965 study was used to delineate the current riverine floodplain for
the study area.

The Sector Plan for Pine Street, Dearborn Street, and South River Road conducted
by the County's Planning Department in 1993 identified various other areas of drainage
concern including South River~ and Dearborn Street. Recent house flooding has
been reported inlIie viCinity of South River Road, north of the WENG Radio Station.
Various neighborhood streets feeding into Dearborn Street between Indiana Avenue and
the Gottfried Creek bridge have also experienced flooding in the past, particularly
during the June 1992 storm. In ail these cases, flooding was limited to street
inundation.

EXISTING WATER QUALITY CONDITIONS

Existing water quality conditions in the Gottfried Creek basin was analyzed by
detennining potential sources of pollution from the field visits, as well as by analyzing
historical water qUality data available from Sarasota County and the Florida
Department of Environmental Protection (FDEP). The field visits revealed that an
important water quality-related element to be controlled is erosion. Dredging activities
conducted in the past to facilitate drainage have resulted in the creation of unprotected
creek banks that easily erode. Solids carried in the runoff are subsequently deposited in
culverts and other drainage facilities, thus reducing their conveyance capabilities.

Other water quality conditions were investigated by analyzing data available from
FDEP and the Sarasota County Natural Resources Department. FDEP data indicated
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that, at this time, Gottfried Creek is meeting the established water quality standards.
However, existing conditions are being threatened by development pressures. County
data showed that critical water quality parameters are biological and dissolved oxygen
concentration. The data analyzed included those from two sampling stations located
about 0.25 miles north and about one mile south of the Dearborn Street bridge,
respectively. Calculations of conditions based on the FDEP water quality index (WQI)
indicated that water quality at the Dearborn Street bridge is in the fair category,
bordering the poor water quality limit. Conditions improve substantially downstream.
More detail discussions of these conditions are presented later in this report when
discussing the estimated levels of service deficiencies for water quality in the basin.
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SECTION 3
SUBDRAINAGE BASINS AND EXISTING CONVEYANCE SYSTEM

SUBDRAINAGE BASINS

To better define its hydrologic characteristics, the Gottfried Creek basin was
subdivided in three major subbasins and 31 modeled subbasins. Modeled subbasins are
smaller hydrologic units which resulted from subdividing the major subbasins. In this
report, the modeled subbasins are referred to simply as subbasins. Major subbasins and
subbasins were delineated using the SWFWMD topographic maps and, in most cases,
were field verified. The location of the major subbasins and modeled subbasins is
depicted in Figure 3.1.

As shown in Table 3.1 the size of the subbasins varies from 48 to about 2100
acres. The median size is liS acres. The subbasins in developed areas are generally
smaller than those in undeveloped areas to account for hydrologic and water quality
considerations resulting from the heterogeneity of land use types. The larger subbasins
are those located in the watershed's headwaters because land in those areas is generally
undeveloped.

In many cases, the subbasins in the Gottfried Creek basin consist of an aggregation
of closed catchment areas discharging to wetland systems. This results in a large basin
retention capacity, which has been lost in many of the developed areas where wetlands
have been filled and the runoff has been conveyed to man-made ditches that transport
runoff to the main creek channel.

To be consistent with previous work conducted by the County, a subbasin
numbering scheme for this project was developed based on the 1983 CDM report. The
nomenclature is based on a five-digit code that represents the following:

The first two digits identify the basin in which the subbasin is located. The
Gottfried Creek basin was assigned the numbers IS. The next digit represents the
major subbasin number in the drainage basin. The final pair of digits identifies each
modeled subbasin. An example of this scheme is 15301, which indicates the first
subbasin in the third major subbasin in the basin.

The delineated basins and subbasins were digitized in ArcCAD format and
superimposed over the County's base map. In this manner it was possible to combine
the subbasin data with base map information as well as with the land use and soil data
provided by the County and discussed later in this report. Tables 3.1 and 3.2 show the
extent per subbasin of the existing and future land uses.
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EXISTING CONVEYANCE SYSTEM

As indicated previously, Gottfried Creek discharges into Lemon Bay. The lower
portion of the creek, approximately up to the Dearborn Street Bridge, is influenced by
tidal fluctuations. In the past, prior to the development of current stormwater policies
and regulations, the emphasis was to control surface water by quickly moving it away
from developments. In an effort to control flooding, the creek was extensively dredged
and channelized. Maintenance activities have resulted in dredged material
accumulating as spoil berms on the creek's banks. Over the years, these spoil berms
have become steep and in many instances are currently sources of erosion problems. In
many of the urbanized areas, the creek has become simply a system of side road
ditches.

As shown in the enclosed Plate 1, the creek has four conveyance systems, a main
branch and three secondary branches. The main branch originates at a location about
three miles east of the Myakka River and one mile south of U.S. Highway 41 and
extends for about six miles to the mouth of the creek. The area considered as the
creek's headwaters is a wetland system that flows toward both the Myakka River and
the Gottfried Creek basin. Topographic maps showed that, at low flows, drainage
from that wetland system is mainly toward the Myakka River. However, at high
flows, a portion of the runoff drains towards Gottfried Creek.

The first secondary branch (east branch) of Gottfried Creek originates on the north
side of River Road, at a location approximately 2.5 miles northeast from the Dearborn
Street bridge, and flows westward until it meets the main branch about 1.4 miles
downstream. A weir structure exists about 4,000 ft from this confluence to control the
creek's base flows. That structure was built as part of a master development plan for
the Berry Ranch Citrus Grove.

The second creek branch collects drainage flows from the urban Englewood area
west of S.R. 776 and east of the Old Englewood Road. This branch, known as the
Englewood lateral, is "C-shaped" with the north and south points connecting to the
creek's main branch. The drainage area is heavily developed and the conveyance
system consists primarily of roadside ditches and driveway culverts. The northern
portion of the lateral runs north/northeast and confluences with the main branch about
3,500 feet north of the Park Forest bridge. The southern portion drains toward
Dearborn Street and discharges just north of the Dearborn Street bridge. A weir
structure located at the Elm Street crossing separates the drainage flow. The
construction of this weir possibly resulted from a 1965 study recommendation to
increase flow towards the north subbranch of the lateral.

Finally, the third branch of Gottfried Creek is comprised of the South River Road
drainage system itself. Drainage towards the creek originates at the Pine Street Park
entrance and flows southwest through a system composed of a number of open ditches
and driveway culverts. The downstream portion of this lateral is currently being
redesigned by way of the Dearborn Street Improvement project. The upstream portion
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of South River road currently flows toward Ainger Creek through a combination of 24
and 36-inch culverts.

STORMWATER SYSTEM STRUCTURFS

Important components of a stormwater system are the drainage, storage, and
control structures such as ponds and culverts. As part of this study, field surveys were
conducted to identify the location and geometric characteristics of culverts, bridges,
and on-line detention facilities. In addition, other facilities, such as off-line detention
ponds, were identified from field visits and aerial photographs. The information on
these structures was stored as Geographical Information System (GIS) files that
combine graphical output and database capabilities. Figure 3.1 shows the location of
these structures. A list of the existing structures is included in Appendix A.
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SECTION 4
LEGAL AND REGULATORY FRAMEWORK

PERTINENT LAWS AND REGULATIONS

The legal framework guiding the development of Master Plans directed toward
flood and water quality control encompasses local, state, and federal policies and
regulations. However, in general, flood control is a local government function. Local
governments are responsible for regulating land uses in the floodplains and providing
the necessary drainage facilities needed to satisfy established regulations. Water quality
control, because of the need to be addressed on a more regional basis, includes
responsibilities at all levels of government. In addition, surface water management for
water quality includes both point and non-point sources of pollution. Point sources are
regulated by FDEP, whereas non-point sources are regulated by a combination of local,
state, and federal programs. Following is a brief description of the most important
pieces of legislation related to basin master planning in Sarasota County.

Local Legislation

The most important local policy component is the Sarasota County Comprehensive
Plan (APOXSEE). Goal Five of the Environment Section is to "conserve, protect,
maintain, and, where necessary, restore the natural resources of Sarasota County to
ensure their continued high quality and critical value to the quality of life in the
County" . Specific management principles are established to protect biological and
other natural resources. At the same time, in the Public Facilities/Drainage section, the
Plan states that the County's stormwater Levels of Service (LOS) should be designed to
reduce flooding potential caused by future development and provide performance
standards to minimize impacts on existing surface water quality. Correspondingly,
Policy 4.1.2 defines drainage LOS for stormwater quantity and quality. The concept of
LOS will be further discussed later in this Section.

The regulations governing land development to ensure conformity with APOXSEE
are defined in the County's Land Development Regulations, Ordinance 94-004. This
set of regulations addresses the requirements for stormwater management
improvements; protection of preservation, conservation, and buffer areas; permits of
stormwater facilities; and others. This set of regulations also defines in detail the
County's LOS requirements for flood protection.

Ordinance 89-117, establishing the Stormwater Environmental Utility (SED),
allows the County to develop and implement stormwater management plans, as well as
to construct regional stormwater management facilities. The objective of the SED is to
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manage stormwater runoff as a resource In developing solutions to stormwater
problems.

State Legislation

Relevant Florida legislation includes the Florida State Comprehensive Plan Chapter
187 F.S.; the Florida Water Resources Act, Chapter 373 F.S.; the Florida Air and
Water Pollution Control Act, Chapter 403 F.S.; the State Water Policy 62.40 FAC; the
Surface Water Quality Standards, Chapter 62-302 FAC; and the State Water Quality
Standards, Chapters 62-3, 62-4, and 62-25 FAC.

Through the State Comprehensive Plan, Chapter 187 F.S., Florida adopted specific
goals and policies to protect water resources and the natural systems in the State. The
goal established in the plan is to maintain the function of the natural systems and the
overall present level of surface and groundwater quality. Adopted policies encourage
the development of a strict floodplain management program, as well as the protection
and use of natural systems in lieu of structural alternatives. One of the goals of the
implementation plan is to integrate planning capabilities into all levels of government in
the State.

The Florida Water Resources Act, Chapter 373 F.S., establishes the state's policies
for the waters of the State, directs the development of the Florida Water Plan, and
establishes criteria for the management and storage of surface waters. The Florida Air
and Water Pollution Control Act, Chapter 403 F.S., establishes the power of the State
to control and prohibit pollution of air and water resources; establish air and water
quality standards; and adopt comprehensive programs for the prevention, control, and
abatement of pollution.

General water policy regulations, including resource protection and management as
well as water program development are established in 62-40 FAC. These regulations
state that local governments must establish stormwater management programs, which
are in accordance with the State's and the Water Management Districts' stormwater
quality and quantity goals. The rule describes the permit requirements for surface
water management projects and directs the Districts to determine flood levels for
priority floodplains, including at the minimum the lOO-year flood level. Districts are
encouraged to determine the lOO-year flood elevation to regulate septic tanks in
floodplains.

Pursuant to Chapter 373 F.S. and Chapter 62-40 FAC, SWFWMD developed the
Management and Storage of Surface Waters (MSSW) regulations, which state that off­
site discharges for existing and developed conditions shall be computed using the
District's 24-hour, 25-year rainfall maps. For closed drainage basins, post­
development runoff volume should not exceed pre-development runoff conditions.

The criteria establishing minimum water quality standards for Florida streams are
established in 62-302 FAC. These regulations also list the bodies of water that have
been designated Outstanding Florida Waters, which afford special protection in terms

4-2
SEC4.DOC

--_.-.--------



of water quality degradation. Water quality standards for groundwater are established
in 62-3 FAC. Regulation 62-4 FAC sets forth the procedures on how to obtain
discharge permits from the state regulatory agencies. Specific stormwater discharge
regulations, including design and performance standards for stormwater facilities and
permit requirements for wetland stormwater discharge facilities, is set forth in 62-25
FAC

Federal Legislation

The Clean Water Act, through the National Pollutant Discharge Elimination
System (NPDES), administered by the U.S. Environmental Protection Agency (EPA),
requires a federal permit for discharging of pollutants into Water of the United States.
In 1990, regulations to control non-point source discharges from industrial facilities and
municipal stormwater systems were adopted. As part of the discharge permit,
municipalities are required to develop and implement comprehensive stormwater
management programs. Sarasota County, in cooperation with the incorporated
municipalities in the County, has submitted to EPA the corresponding permit
application. This basin master plan is part of the County's efforts to meet the NPDES
permit requirements. It should be mentioned that the State of Florida is in the process
of achieving delegation for administering the NPDES stormwater program.

LEVELS OF SERVICE OBJECTIVES

A system that performs well under certain stormwater conditions is one that meets
the levels of service (LOS) intended for it. The LOS applicable to stormwater
management planning include flood protection and water quality. A stormwater system
that does not perform well is one that causes unacceptable flooding that result in
personal inconvenience, actual property loss or harm, or degradation of the quality of
water in the receiving waterbodies. This section describes the basis for determining
LOS deficiencies and objectives in the Gottfried Creek Basin. Actual deficiencies and
objectives are discussed later in Sections 5 and 6 of this report.

Levels of Service for Flood Protection

As indicated previously, the levels of service for flood protection are delineated in
the County's Land Development Regulations, as adopted by the Board of County
Commissioners. Table 4.1 and Figure 4.1 show those adopted LOS. The objective of
the Master Plan is to ensure that improvements are identified to meet those LOS under
existing and future conditions.

Levels of Service for Water Quality

LOS for water quality have not been established in Sarasota County. However, for
this study, recommended LOS were developed to help establish both baseline
conditions and master plan objectives. The methodology used to determine water
quality LOS deficiencies was based on existing data analysis as well as Best
Management Practices (BMP) coverage.
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TABLE 4.1
STORMWATER QUANTITY LEVELS OF SERVICE CRITERIA

FLOODING REFERENCE
(Buildings, roads, and sites)

LEVELS OF SERVICE
(Flood Interval in Years)

I BUILDINGS: Pre-FIRM (*) or Post-FIRM structures are at or above the flood
water elevation.

A. Emergency shelters and essential services

B. Habitable

C. Employment/Service Centers

>100

100

100

IT. ROAD ACCESS:. ·Roads shall be passable during flooding. Roadway flooding
less than or equal to 6 inches depth at the outside edge of pavement is considered
passable.

A. Evacuation

B. Arterials

C. Collectors

D. Neighborhood

> 100

100

25

10

m. The water quantity levels of service can be adjusted to allow for greater amounts
of flooding of roads and sites if the flooding does not adversely impact public
health and safety, natural resources or property. The level of service for
improvements to existing roadways may be adjusted based on existing conditions
such as adjacent topography and economic impacts.

ACCEPTABLE FLOODING CRITERIA

ROADWAYS IO-YR 25-YR IOO-YR

A. Evacuation NONE NONE NONE

B. Arterials NONE NONE 6 inches

C. Collectors NONE 6 inches 9 inches

D. Neighborhood 6 inches 9 inches 12 inches

• FIRM = Flood Insurance Rating Maps
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The data analysis encompassed the evaluation of a non-point source assessment
study conducted by FDEP in 1994 as well as the calculation of the stream's water
quality index (wQI) using FDEP guidelines. The 1994 non-point source assessment
study was a qualitative study by which 40 percent of the basins in Florida were ranked
based on four "impairment rating" categories based on the degree at which the
designated uses of the waterbodies are being met. The categories were good,
threatened, fair, and poor. The Gottfried Creek basin was categorized as threatened,
which means that "all surface waters in the basin are attaining their use classification,
but in the absence of any future management activities, it is suspected that within five
years at least some of the surface waters in the watershed will not support their
designated use" .

The non-point source assessment categorization was further tested in this study by
calculating the stream's WQI. According to FDEP, the WQI is based on the quality of
water as measured by six water quality categories: water clarity, dissolved oxygen,
oxygen demand, bacteria, nutrients, and biological diversity. Index values correspond
to the percentile distribution of stream water quality throughout Florida. In general, the
overall WQI is the arithmetic average of the six water quality categories. The cutoff
values for the WQI are as follows: 0 to less than 45 represents good quality, 45 to less
than 60 represents fair quality, and 60 to 99 represents poor quality. Values of the
WQI for Gottfried Creek were calculated based on data provided by Sarasota County.
Calculations and data analysis, further discussed in Section 6 of this report. The water
quality LOS recommended for this basin is to achieve a minimum WQI of 53, which
represents the average for the fair-condition range.

BMPs refer to those practices, structural or non-structural, which are used to
achieve desired water quality conditions. Mechanisms, such as the SWFWMD's
MSSW permitting process aims to control runoff pollution as land is developed.
Permitted facilities, for which design criteria have been pre-established, capture and
treat runoff from the first inch of rainfall. The MSSW permit is basically a
construction permit that applies to developments designed and constructed after the
regulations came into effect. In terms of existing conditions, it is estimated that about
14 percent of the existing land developed in the Gottfried Creek basin have stormwater
quality control facilities. However, since the basin is undeveloped to a large extent, it
is estimated that the MSSW process will be effective in controlling pollution as growth
continues.

BMP coverage refers to the extent of stormwater treatment in the basin. It also
addresses the attainment of Pollution Load Reduction Goals (pLRGs). Chapter 62­
40.432 FAC establishes that each Water Management District must develop specific
PLRGs for all waterbodies in Florida on a priority basis. At this time, SWFWMD has
not established PLRGs for Lemon Bay. However, as a reference for this study, we
have considered the environmental quality objectives of the Sarasota Bay National
Estuary Program by which 27 percent of the contaminant load and seven percent of the
nitrogen load could be reduced if stormwater treatment technologies are applied to 50
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percent of the contributing watersheds. The recommended LOS for this basin is to
provide BMP coverage for 50 percent of the existing developed area in the basin.
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SECTION 5
STORMWATER SYSTEM MODELING AND

ANALYSIS OF FLOOD CONTROL LEVELS OF SERVICE

GENERAL

The hydrologic/hydraulic models developed for this project were the main tools
used for assessing existing and expected levels of service (LOS) conditions in the study
area. The development of these models included conducting field surveying work,
developing the preliminary hydrologic/hydraulic model networks, calibrating and
verifying the models, and conducting the model simulations for various conditions.
These steps will be described in the following subsections.

FIELD SURVEYING

As indicated previously, field surveying work was conducted as part of this project
to obtain the geometric characteristics of the existing drainage structures in the
stormwater system. In addition, the field survey was used to collect the data associated
with the conveyance system. These data were used as input for the hydraulic analysis.
The work consisted of:

a) Conducting a vertical-controlled survey to determine typical channel cross-
sections at identified channel reaches

b) Obtaining lengths and diameters of existing culverts

c) Obtaining the geometry of existing on-line detention ponds

d) Obtaining the geometry of existing bridges

A copy of the survey field notes was provided to the County. In those notes, the
location of channel cross-sections was identified using the basin identifier "G" for
Gottfried Creek. Also, a consecutive numbering system was used to represent each
cross-section, e.g. G-l indicates the first cross-section in the Gottfried Creek basin. In
some cases, several cross-sections were obtained around the same location and a second
identifier was added, i.e. A or B. When developing the hydraulic model input files, a
system was develop to correlate the information in those fIles with the survey notes.
This system will be described in more detail later in this report.

DEVELOPMENT OF THE HYDROLOGIC MODEL

The purpose of this task was to create the basin hydrologic model input files that
could be llSed for model calibration purposes. Modeling data were also obtained from
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the land uses and soils data developed for each subbasin using the ArcCAD intersection
routine.

The hydrologic parameters determined in this study included subbasin area, amount
of impervious area, initial rainfall abstraction, hydrologic loss rate, and the basin's time
of concentration (tc). The subbasin area was read directly from the ArcCAD database
files. The other parameters were calculated as the weighted average for each subbasin
based on the extent of each land use category within that subbasin. The values of the
parameters assigned to each land use category are described in the following
paragraphs.

Amount of Impervious Areas

From the hydrologic standpoint, the amount of impervious areas within a
catchment considers two parameters, total impervious area (IA) and directly connected
impervious area (DCIA). Both the IA and the DCIA values for each of the six land use
categories considered herein were obtained from previous studies recently conducted by
Sarasota County on neighboring basins. In those studies, the values of the variables
were obtained by selecting representative parcels within a basin. For each parcel, the
IA and DCIA were outlined in aerial photographs and planimetered. The results
provided an average value for each land use category. It was estimated that values
obtained from those previous studies were applicable to the Gottfried Creek basin, as
land use configurations are similar throughout the County. The value of the DCIA was
used in the hydrologic analysis as input for the Soil Conservation Service (SCS) loss
rate methodology applied herein. The IA was used as a reference in the calculation of
the time of concentration (tel for overland flow.

The percent of IA and DCIA per land use category is shown below. Table 5.1
shows the IA and DCIA values calculated for and existing and future conditions in the
basin.

Land Use

Low and Medium Density Residential
High Density Residential
Commercial and Industrial
Open land
Wetlands

Water

IA(%)

28.7
75.0
76.7

0.8

100.0

100.0

DCIA(%)

19.7
44.3
59.3

0.8

100.0

100.0

Initial Rainfall Abstraction.

Initial rainfall abstraction was defined in this application as the volume of
precipitation that will not appear as pervious area runoff until that volume is satisfied.
It was further assumed that no rainfall abstraction occurs in the impervious areas.
Using these two assumptions, it was possible to account for the processes associated
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with relatively large retention storage available in the numerous closed catchments that
exist within the subbasins, particularly in the undeveloped areas, while at the same time
be able to simulate creek flow even during small precipitation events.

The initial rainfall abstraction was determined by first calculating a preliminary
estimate of interception and depression storage in a subbasin based on its land use
composition. Consistent with other County projects, initial values were estimated at
0.08 and 0.15 inches for impervious and pervious areas, respectively. Subsequently,
those values were modified to account for actual retention and detention capabilities
within the subbasins due to the presence of storage ponds and/or wetlands not included
as storage nodes in the hydraulic model. Individual storage volume estimates due to
the presence of these hydrologic features were made using the topographic maps. The
storage estimates were then converted to water depth over the subbasin and added to the
preliminary estimates. Table 5.1 also shows the computed initial rainfall abstraction
estimate by subbasin.

It should be noted that future, more detailed, hydrologic/hydraulic studies
conducted within the basin will likely consider and incorporate the storage capabilities
of existing wetlands as storage nodes for channel routing purposes. In that case, the
values of rainfall abstraction would have to be recalculated.

Hydrologic Loss Rate

The hydrologic loss rate procedure used in this study was that of the Soil
Conservation Service (SCS) runoff curve number (CN). The CN is an index that
represents the combined hydrologic effect of soil, land use, hydrologic condition, and
antecedent soil moisture. According to the SCS Soil Survey of Sarasota County, the
prevalent soil group classification is D. Dual classification BID soils were also assumed
to be D soils. The antecedent soil condition was assumed to be average. The assumed
CN by land use category is indicated below. Some variations from typical values were
made as a result of the calibration process. Table 5.1 shows the composite CN by
subbasin. A constant CN equal to that for open land combined with the DCIA value for
each subbasin were used to avoid double counting imperviousness.

Land Use

Low and Medium Density Residential
High Density Residential
Commercial and Industrial
Open land

Wetlands

Water

Time of Concentration.

CN

86
92
94

83
95
100

The time of concentration (tc) for hydrologic modeling was calculated based on the
subbasin length, slope and surface roughness. A method recommended by the South
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Florida Water Management District (SFWMD) was used for calculating tc. According
to SFWMD, that method more nearly matches observed conditions in South Florida
where flat slopes and high retardance values prevail. The calculated values were then
compared with those obtained by application of the kinematic wave equation for
overland flow conditions and the velocity method for channelized flow conditions.
Both methods showed comparable results. The tc using the SFWMD method is
calculated using the formula:

333 Ln
tc = -----------

(Qp)0,. (H) 0.5

Where:

L= Length of overland flow (miles)
n = Manning's coefficient
H= Basin Slope (feet/mile)
Qp = Peak rainfall excess (inches)
333 = Conversion factor

The subbasin length was obtained from the digitized ArcCAD drawings. Subbasin
slope was calculated using the topographic maps. Surface roughness for overland flow,
represented by the Manning's coefficient (n), was determined from the literature as a
function of land uses. The assumed n value by land use category is indicated below.
Tables 5.1 shows the subbasin slope and the calculated value of tc for existing and
future conditions in the basin.

Land Use

Low and Medium Density Residential
High Density Residential
Commercial and Industrial
Open land
Wetlands
Water

Manning's n (%)

0.05
0.03
0.03
0.20
0.10
0.02

DEVELOPMENT OF THE HYDRAULIC/ROUTING MODEL

During the development of the preliminary model network, emphasis was placed
on reflecting the results of the field surveys when defining the parameters that describe
the stormwater conveyance system. Figure 5.1 and the attached Plate I show the
model network developed for the Gottfried Creek basin.

As the hydraulic analysis was conducted using the Extended Transport (EXTRAN)
block of the U.S. Environmental Protection Agency (EPA) Stormwater Management
Model (SWMM) , version 4.31, the input files were developed to conform to the input
requirements for that model. It should be mentioned that the EXTRAN mathematical
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approach is to solve the dynamic equations for gradually varied flow using a fmite
difference solution technique.

The nomenclature used in the EXTRAN input files was as follows: the system
nodes to be modeled were numbered using a three-digit code based on their major
subbasin location. Same notation was used for storage nodes. For these nodes, stage
versus surface area relationships were provided to the model.

Conduits, or channel reaches, included in the model were numbered using a four­
digit identifier as follows: the first three digits represented the upstream node whereas
the fourth digit was used to differentiate between conduits that joined the same nodes.
For example, one of the conduits of a double box culvert between nodes 110 and 120
would be 11()() whereas the other would be 1101.

Another input parameter needed for the hydraulic model was the cross-section
geometry for natural channels. To facilitate correlating the model input and the
surveying notes, cross-sections for natural channels were labeled using the basin
number and the survey field notes notation. For example, cross-section 15130 indicates
surveying cross-section G-13A. Cross-section 15131 would be G-13B. Printouts of
the model input files are shown in Appendix B.

CALffiRATION AND FIELD VERIFICATION OF THE HYDROLOGIC
HYDRAULIC MODEL

General

The model calibration and verification activities are the process needed to ensure that
the computer models are able to replicate natural conditions. Site-specific parameters
and constants appropriate for model prediction are identified during the calibration
process. During verification, those parameters are checked with an independent data
set to test for the robustness. Calibration and verification provide a degree of certainty
for the predicted conditions.

Model calibration and verification were conducted using measured hydrologic data
provided by the United States Geological Survey (USGS), which in cooperation with
Sarasota County, in the summer of 1991 initiated rainfall runoff monitoring stations in
seven (7) coastal watersheds in the County. including Gottfried Creek. The stations
consisted of a continuous water level gauge and a rainfall gauge.

Model calibration was conducted using rainfall and streamflow data collected
between June 24 and June 29, 1992. Data collected between August 9 and 17, 1992
were used for model verification. In addition, the County surveyed high water marks
elevations for the June 1992 storm at various locations throughout the study area.
Those data were compared to the modeling results and the model was fine-tuned to
further ensure the model's reliability.

5-8
723999/RPTIS-5.DOC



Model Calibration

The June 1992, storm resulted in one of the most extreme flooding events on
record in Sarasota County. A statistical analysis of 41 years of rainfall collected at the
National Oceanic and Atmospheric Administration (NOAA) station in Venice showed
that the rainfall volume of II inches accumulated during this storm at that station is in
the 99.9 percentile bracket. A graph showing a probability distribution of rainfall
volume is shown in Figure 5.2. The USGS Gottfried Creek station recorded about 11
inches of accumulated rainfall. The storm hyetograph is shown in Figure 5.3. The
consistency in the accumulated rainfall volume is another indication of the region-wide
characteristics of this storm event.

Figure 5.4 shows the measured hydrograph obtained during the June 1992 storm
event and used for calibration. This type of hydrograph appears to be typical of the
area as they show similar characteristics of other hydrographs reviewed during this
study. The runoff to rainfall ratio is about 70 percent. The initial storage stage is
relatively large and results from retention in the existing wetlands as well as in the soil
layer above the water table. As indicated previously, during model calibration the
value of initial storage coupled with the amount of impervious area was used as a
method to account for the existence of closed catchments within the subbasins.

The hydrograph shows an initial period of small flow within its rising limb, which
is a consequence of the high retardance effects. Subsequently, the hydrograph rising
stage is characterized by a rapid and substantial increase of the flowrate until the peak
is reached. During the June storm, the volume under the hydrograph's rising limb
amounted to about 36 percent of the total storm runoff. Finally, the hydrograph
recession period is sustained during several days as runoff is released from storage. It
should be pointed out that at the gauge station location, the base flow is minimum.

The calibration procedure consisted of identifying an appropriate hydrologic
method for modeling purposes as well as conducting the corresponding hydraulic
routing calibration runs using EXTRAN. Although the hydrologic model initially
selected and specified in the scope of work was the EPA SWMM/RUNOFF computer
software, difficulty in calibrating the SWMM/RUNOFF module to recorded data with
reasonable parameters prompted consideration of other methods.

A variety of hydrologic modeling methods are available. Investigating the most
adequate hydrologic method for this project became necessary. The use of a computer
program that is widely used and is in the public domain was another basic criterion for
selecting the method to be used herein. All methods investigated were based on the
unit hydrograph concept. Simulations were conducted using the U.S Army Corps of
Engineers HEC-l Flood Hydrograph Package.

The unit-hydrograph methods investigated during this study included the SCS,
Snyder's, and Clark's methods. The SCS method was analyzed for various shape
factors ranging from 100 to 484. For all simulations, the hydrologic loss rate
calculations were as discussed previously. Results were also fined-tuned by modifying
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the conveyance parameters in the hydraulic model. Those results indicated that the
SCS method with a shape factor equal to 150 and the Clark's unit hydrograph method
seem to be the most appropriate for calibrating the hydrologic models as they provide
reasonably accurate results. Sarasota County elected to use the SCS method for this
project because of its wide use in central and south Florida. Table 5.2 shows the unit
hydrograph ordinates used in this study.

Model Verification

Model verification data were obtained for the storm occurring between August 9
and 17, 1992. The procedure consisted of conducting the hydrologic analysis using the
SCS method with a shape factor of 150 and routing through the system the input
hydrographs developed for the new conditions. Figure 5.5 shows the rainfall
hyetographs obtained from the USGS for the modeled storm event. As shown in
Figure 5.6, results showed an adequate fit between the measured and simulated
hydrographs.

High Water Marks Calibration and Field Verification

Once the hydrologic/hydraulic parameters were determined through the calibration
process, model simulations were conducted using the June 1992 storm conditions.
Table 5.3 shows the calculated maximum water surface elevations at selected nodes and
the corresponding high water marks surveying data provided by the County. The
results indicate a very reasonable agreement between the simulated and surveyed data.
Field verifications also revealed that the computer model was providing accurate
results.

MODELING OF STANDARD STORMS FOR EXISTING CONDmONS

Once the hydrologic/hydraulic model was calibrated and verified, eXlstmg
conditions in the basin were analyzed for the 24-hour 2, 5, 10, 25, and 100-year return
period rainfalls, per the SWFWMD rainfall maps, assuming average antecedent rainfall
conditions. This type of analysis is necessary to analyze compliance with the County's
levels of service for flood control. The total rainfall values per return period are listed
below. The rainfall distribution ratios are shown in Table 5.4.

Return Period (years)

2
5
10
25

100

Accumulated Volume (inches)

4.25
6.00
7.00
8.00
10.00

Results indicated that the flood elevations for the June 1992 storm were similar to
those obtained for the lOa-year storm analysis. Maximum junction elevations for the
existing conditions scenario are shown in Table 5.5. Figure 5.7 shows the
corresponding hydraulic grade line plots. Table 5.6 shows results for the future land
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uses, existing drainage conditions scenario. The modeling data were also used to define
the extent of the 100-year t100dplain. Ground elevations were obtained from the
SWFWMD topographic maps. Figure 5.8 and the attached Plate 2 show the digitized
lOO-year floodplain map.

IDENTIFIED STORMWATER SYSTEM FWOD CONTROL
PROBLEMS

As indicated in Section 4, the LOS criteria include flood protection and water
quality conditions. Flood-related problems were identified by examining existing
records, conducting field visits and contacting basin residents, and examining the
results of the hydraulic analysis conducted herein. Locations of the reported problems
are indicated in the attached Plate 3. This information was obtained from the County's
Customer Response Tracking System. In general, five problem areas have been
identified in the Gottfried Creek basin that experience flooding problems, water quality
problems, or both. These are shown in the attached Figure 5.9 and include:

I. Area adjacent to the Englewood lateral

2. Area in the vicinity of the Perry Lane and SR 776 intersection

3. Area along South River Road, northeast of the Pine Street Park entrance

4. Area around the confluence of the creek's main branch and the Englewood
lateral

5. The creek's main branch

The first three areas listed above are experiencing primarily flood control
problems. However, there are associated water quality problems. The other two areas
have mostly water quality concerns. Following is a description of the problems, as
they relate to flood control. Water quality problems and the associated levels of service
are described in Section 6.

Area Adjacent to the Englewood Lateral

Main problems in the stormwater system in this area, described from upstream to
downstream, are as follows:

• Culvert Across Artist Avenue. The 30-inch diameter CMP culvert across
Artist Avenue is installed in opposite direction to the flow. The culvert's
upstream and downstream inverts are 5.80 and 6.14 ft msl., respectively, a
difference of about four inches. In addition, during the site visits it was
observed that about 50 percent of the pipe diameter was silted and unusable.
The upstream and downstream drainage channels also showed the need for
maintenance activities. These conditions are causing excessive head losses that
result in flooding in the Artist Avenue area along Olive Street.

• Ditch Section Between Van Gogh Road and Viridian Street. A ditch
approximately I ,800-ft long conveys stormwater runoff from Van Gogh Road
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to Viridian Street. The most downstream section of this ditch is substantially
narrower than the upstream portion, which results in unnecessary head losses
in the system and contributes to the flooding conditions along the relatively
low-lying area around Van Gogh Road and Madder Lane.

Pond Outfall at Viridlan Street and Elm Street. The 53 x 34-inch RCP outflow
structure across Elm Street of the pond located at the intersection of Viridian
and Elm Streets is inadequate to handle the lOO-year peak flows. In addition,
the invert of this outfall culvert is located about two feet above the invert of
the inflow pipe. This results in runoff water flowing south/southwest. in an
upstream direction, until the runoff volume exhausts the storage available in
the upstream ditches and ponds. Subsequently, the flow direction changes to
the normal north/northeast direction.

• Culvert Downstream from Elm Street Crossing. A 53 x 34-inch RCP
culvert exists about 50 feet downstream from the Elm Street crossing which
presently has no use as a drainage facility. That structure is creating
unnecessary head losses that impact flood elevations upstream.

• Culverts across SR 776, approximately 1.5 miles north of Dearborn
Street. The three 36-inch RCP culverts across SR 776 experience surcharge
conditions even for peak flows expected from the two-year design storm.
Flooding stages do not reach road elevation, but produce backwater effects
that result in flooding conditions upstream. The replacement of these culverts
represents the most important drainage improvement for the affected area that
extends from the west side of SR 776 to Artist Avenue. This project is quite
timely because the Florida Department of Transportation (FDOT) is currently
fmalizing the deSign of the SR 776 improvements in this area. A copy of the
Basin Master Plan report and the computer model's output and input files have
been provided to FDOT for their evaluation.

• Culverts Across Florida Power & Light (FPL) Easement, east of SR 776.
FPL maintains an easement that runs north-south east of SR 776 and crosses
Gottfried Creek east of the Tangerine Woods subdivision. The culvert
structure consists of two sets of culverts. Each set includes a 3D-inch and a
36-inch concrete pipe. These structures are inadequate to handle the expected

. peak flows.

Area Northeast of the Dearborn Street and SR 776 Intersection

Flooding problems have been reported in this area, particularly along Wentworth
Street. Localiu:d flooding problems are being caused by drainage structures located
adjacent to the Englewood Elementary school. The analysis of the secondary drainage
system is out of the scope of this study. However, it is recommended that those
drainage problems be resolved. Modeling results have shown that the primary drainage
system will have the capacity to handle the expected current and future peak flows.
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Area Along South River Road, Northeast of the Pine Street Park Entrance

As indicated in Section 2. house flooding has been reported along South River
Road, north of the Pine Street Park entrance. Flooding has also been reported along
South River Road at this location. This is particularly important because South River
Road is an evacuation Route. A recommended improvement project is described in
Section 7. In addition, maintenance of the culvert and ditches leading to the WBNG
Radio ditch is necessary.

FLOOD PROTECTION LEVELS OF SERVICE DEFlCIENCIES

The Sarasota County Land Development Regulations Ordinance No. 95-021 defines
LOS objectives for flood protection at the Gottfried Creek basin. Table 5.6 shows the
identified LOS provided by the existing drainage system, along with the identified
deficiencies. This table was developed based on the results of the hydrologiclhydrau1ic
model developed for the basin, as well as the field ·verification work conducted as part
of this study. The results are consistent with the findings on actual flooding conditions,
as described in Section 2.

Levels of Service for Buildings

Field surveying was conducted to obtain finished floor elevations of residences in
the basin suspected of not meeting levels of service for flood control. In addition,
homeowners were consulted regarding the occurrence of flooding during the June 1992
and July 1995 storms. No emergency shelters, essential services, or
employment/service centers were found to experience flooding during a lQO-year storm
event. As shown in Table 5.6, it was estimated that a total of 8 buildings, all
residences, would be flooded during the loo-year flood event. Table 5.6 also lists
corresponding addresses. Most of the are located along the northern portion of the
Englewood lateral Flooding conditions result primarily from the lack of adequate
drainage structures.

One of the residences experiencing flooding in the Gottfried Creek basin is located
on South River Road, north of the WENG Radio Station. This area flows partially
toward the Ainger Creek basin. As this study did not include the analysis of flooding
conditions in Ainger Creek, a detailed hydraulic analysis was not conducted. However,
evaluation of the culvert capacity across South River Road indicated that the expansion
of a portion of the WENG Radio culvert structure is necessary, along with flood
attenuation in order not to aggravate conditions in Ainger Creek.

Levels of Service for Road Access

In terms of road access, and as shown in Table 5.7, the Gottfried Creek basin
shows LOS deficiencies at various locations in the urban Englewood area west of SR
776. The evacuation routes of S.R. 776, Dearborn Street and River Road were found
to meet LOS criteria. Flooding conditions on River Road occur upstream from the
Angers Creek crossing. The problem at McCall Road is limited to an approximate
300-ft road stretch because, as shown in the topographical maps, the pavement

5-27
723999/RPTIS-5. DOC





elevation at this collector reaches over 12.50 ft msl about 150 ft away from the creek
crossmg.

A portion of Artist Avenue, a collector road, floods during the extreme storm events.
Various neighborhood streets such as Olive Avenue, Van Gogh Road, Madder Lane
and Viridian Street are expected to experience flooding conditions during large storm
events. These problems result primarily by the constriction caused by the existing
EDglewood Iatelal northern SR 776 crossing. It is impot1ant to point out that in .-.e .. ". _

"''i:IIea, a1lIIouPthe LOS for rOId accea iibeilll_' sIruCiliiat1JOivliuIu:~~'t
because houses in this area are located at, or below, the grade of the lOlId. -",,'¥;:+ . •

Flooding conditions are expected on the eastern portion of the neighborhood streets of
Gray Road and Yale Street. In addition, numerous low areas in neighborhoods north
of Perry Lane, west of S.R. 776, east of Elm Street, and south of Pine Glen Driw,
would be flooded during various storm events. Although Dearborn Street, an
evacuation route, does not flood during a lOO-year storm event, various neighborhood
streets feeding into Dearborn Street would experience flooding. In spite of the
flooding, LOS criteria are being met at all these locations. A portion of Beverly
Circle, a neighborhood street, would experience flooding during a 2S year and 100-
year storm events but the LOS would be maintained. Similar conditions area expected
for neighborhood streets such as Harwich Circle, Lee Circle and Sandy's Island.
Conditions in this area are expected to improve once the County completes the drainage
works associated with the Dearborn Street Improvements project.
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SECTION 6
WATER QUALITY MODELING AND

ANALYSIS OF WATER QUALITY LEVELS OF SERVICE

GENERAL

Stormwater runoff pollution due to nonpoint sources for the Gottfried Creek basin
was calculated using the Watershed Management Model (WMM) supplied by Sarasota
County. The model uses a spreadsheet format to estimate annual nonpoint source loads
from direct runoff based upon runoff volumes and event mean concentrations (EMCs).
The EMC is defined as the total pollutant discharged during the storm divided by the
total runoff volume. Estimates of EMCs for a number of pollutants and land use
categories were supplied for this study by Sarasota County.

DATA REQUIREMENTS

Data required to run the WMM was collected into various database files and also
input interactively during program execution. Necessary data included acreage's by
land use type for existing and future uses, EMCs for each pollutant type, average
annual precipitation, annual baseflow, percent impervious for each land use, best
management practices (BMPs) removal efficiencies, and percentage of land serviced by
BMPs. The WMM estimates annual runoff pollution loading for nutrients such as
dissolved phosphorus, total phosphorus, total nitrogen, and total Kjeldahl nitrogen;
heavy metals such as cadmium, copper, lead, and zinc; oxygen demand in terms of the
5-day biochemical oxygen demand (BOD5) and chemical oxygen demand (COD); total
suspended solids; and total dissolved solids. The pollution loads estimates for each
basin, major subbasin, or subbasin are calculated based on acreages by land use
category, rainfall/runoff ratios, EMCs, and the average annual rainfall. In addition,
the model provides estimates of runoff pollution load reduction due to the
implementation of BMPs. All BMPs existing in the study area are wet detention
ponds.

The first step in running the WMM was to match the existing and future Florida
Land Use and Cover Classification System (FLUCCS) codes for the 31 subbasins in the
Gottfried Creek basin to the 12 corresponding land use categories used in the model's
land use file. This was done by aggregating the FLUCCS categories into a
corresponding model category. It was further assumed that there were no failing septic
systems within the study area and, therefore, there were no wastewater or septic loads
added to the nonpoint source loads from direct runoff. This was done because there are
no available data in the area regarding septic tank operation. Impacts due to this type
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of pollution source were estimated based on the analysis of water quality data for the
stream itself.

Subsequently, the impervious area file was created by obtaining corresponding land
use categories and percent impervious values from Sarasota County and the WMM
User's Manual. The following values were used:

Land Use

Forest/Open
Pasture/Range Land
Agricultural/Cropland
LDSF Residential
MDSF Residential/Inst.
HDSF Residential
Commercial/CBD
Office/Lt. Industrial
Heavy Industrial
Water
Wetlands
Roads
Extractive

Percent Impervious

0.8
0.5
0.5
17.0
29.0
75.0
90.0
70.0
80.0
100.0
0.5
90.0
40.0

The EMC file used in this application was left intact. This would allow Sarasota
County to compare estimated pollutant loads from the basin with loads from other
County basins. It would also allow the County to set priorities when developing
Capital Improvement Plans (CIPs).

The last file created for the WMM was the BMP coverage file. For that purpose,
aerial photographs were surveyed and the percentage of each subbasin and land use
type served by existing BMPs was estimated and input into the model.

Some additional data input interactively during program execution into the model is
listed below.

Annual Precipitation
Base Flow
Pervious Area Runoff Coefficient
Impervious Area Runoff Coefficient

DATA ANALYSIS

57.95 in/year
oin/year
0.150
0.95

The water quality analysis was conducted assuming both existing and future
(buildout) conditions. In this manner, it was possible to compare existing pollutant
loads with those expected as a result of future development. Results are described in
the following paragraphs.
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Existing Conditions

The computer model was used to calculate pollutant loads for each major subbasin.
Results indicated that major subbasin III, which represents the upper portion of the
creek as well as the creek's east branch, shows the highest total annual pollutant load.
However, looking at individual water quality constituents, the most BODS, COD,
dissolved phosphorus, lead, copper, zinc, and cadmium loads come from major
subbasin I that includes the main branch of the creek, including the developed area
south of Dearborn Street. This is because, in addition to amount of runoff, water
quality loads are dependent on the EMCs. Most water quality constituents have the
highest EMCs associated with developed land use categories, except for TSS and TKN.
The highest EMCs for TSS and TKN are associated with open land, pasture, and
agricultural land.

A summary of the water quality model output for existing land use conditions is
shown in Table 6.1. Although the sum of the loads for each subbasin is not an accurate
representation of total loads because there are computation overlaps, it was considered
that it provided an adequate means of making general comparisons among the various
basin segments. Overlapping occurs, for example, between TSS and metals as a portion
of the metals will be in non-dissolved form and attached to the solids.

Since another indication of pollution load within a subbasin is the loading per unit
acre, such estimates are also shown in Table 6.1. In that case, the highest loading per
unit acre in the basin for BODS, COD, total phosphorus, lead, and TKN is derived in
major subbasin II, which is the area drained by the Englewood lateral. The highest
loading per unit acre for TSS and zinc in subbasin I, and the highest loading for IDS,
dissolved phosphorus, N02 and N03, and copper is in major subbasins I and II. These
results can be attributed to the high amount of development in major subbasins I and II.
The combination of a relatively high acreage of open land with the highest percentage
of developed land in major subbasin I contribute to the high TSS.

Looking more closely at major subbasin I in the Gottfried Creek basin, the highest
loadings per acre of BODS, COD, TSS, and TDS are in subbasin 15107. These high
loadings also can be attributed to a high amount of development in the subbasin.
Subbasin 15107 has the highest amount of high density residential acreage with some
low and medium density residential as well as some commercial and industrial acreage.

The highest loadings per acre of BODS, COD, TSS, and IDS are in subbasin
15203. High values of TSS also occur in subbasins 15201 and 15204. These loadings
are due to the high degree of developed land in the areas. The TSS and TKN loadings
result from the existence of open land, pasture, and agricultural land. Subbasin 15203
has the highest amount of commercial and industrial acreage in major subbasin II.

Future Conditions

Future pollutant loading conditions were analyzed in similar manner as for existing
conditions. Two loading scenarios were considered. In a first scenario, it was
assumed that the existing runoff pollution control devices would be available in the
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future. However, no additional runoff control would be added as land is developed.
Although this is unrealistic assumption, it illustrates the additional load that would
result from new development. Results shown in Table 6.2 indicate that, in this case,
the total pollutant load discharged into the creek would increase by 62 percent from
existing conditions.

In scenario 2, it was assumed that future development would meet current
stormwater pollutant control requirements, consistent with state water quality standards
(Chapter 17-3 and Section 17-4.242 FAC). Results shown in Table 6.3 indicate that,
due to the additional water quality controls, total pollutant load for future conditions
would be approximately 7 percent lower than that calculated for existing conditions.
However, the total future load for major subbasin 1 would be slightly higher (2
percent) than the existing load. This is because major subbasin 1 encompasses the main
branch of the creek, including the developed area south of Dearborn Street. This area
has limited runoff treatment capabilities. Therefore, pollutant loads from the areas to
be developed in the future would be added to the current discharges. It should be noted
that retrofitting the stormwater system in the areas developed prior to the existing water
quality regulations to include structural runoff pollution control measures would be
costly. It is our recommendation that non-structural options such as more frequent
street and catch basin cleaning be consider by the County to minimize pollutant loads.

Figure 6.1 graphically displays total pollutant loads by subbasin for existing
conditions, as well as for the two scenarios associated with future conditions.

WATER QUALITY LEVELS OF SERVICE DEF1CIENCIES

As indicated in Section 4, Sarasota County has not established levels of service
criteria for water quality control. However, recommended LOS were developed as part
of this study to help establish both baseline conditions and master plan objectives. The
methodology used to determine water quality LOS deficiencies was based on existing
data analysis as well as Best Management Practices (BMP) coverage.

Data Analysis

As discussed in Section 4, in this study it has been assumed that meeting the LOS
should be defined as both meeting the State of Florida designated water quality criteria
and reaching a calculated water quality index (wQI) of at least 53, which is the average
value for the WQI fair category, as defined by FDEP. The WQI of 53 was chosen to
establish an initial water quality goal. As conditions improve, the WQI value could be
adjusted.

In Section 1 it was indicated that Gottfried Creek is a designated Class ill stream
and its designated uses are .the "recreation, propagation, and maintenance of a healthy,
well-balanced population of fish and wildlife" (62-302.400 FAC). The 1994 non-point
source assessment conducted by FDEP categorized the Gottfried Creek basin as
threatened. Inclusion in the threatened category indicates that the water quality in the
basin is meeting the designated uses. However, in the absence of any future
management activities, it is suspected that within five years at least some of the surface
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waters in the watershed will not support their designated use. Therefore, the stream is
currently meeting the water quality LOS concerning designated uses. However, the
development of runoff pollution control measures is necessary to ensure meeting the
LOS in the future.

To assess the LOS based on the WQI, data available from the Sarasota County
Natural Resources Department were analyzed. These data encompassed the period
1988 through 1990 and included two sampling stations, 593 and 624. Station 593 is
located at East Wentworth Circle, about 0.25 miles north of the Dearborn Street
bridge. Station 624 is located at the Deer Creek Mobile Home Park boat ramp, about
one mile south of the Dearborn Street bridge. In addition, data collected at Station 571
on Lemon Bay, just north of the Sarasota-Charlotte county line were used for
comparison purposes.

The data were .used to calculate the WQI for each of the stations. Per FDEP
guidelines, in the final calculation of the WQI, missing water quality categories may be
ignored. In this case the WQ1 calculation for Gottfried Creek did not include the
oxygen demand and biological diversity category because the data were not available.
Nutrient calculations were based strictly on nitrogen concentrations because the data
indicate that the stream is nitrogen limited. This condition is common in the west coast
of Florida.

Results are shown in Table 6.4. The WQI of 59 at Station 593 indicated that water
quality is in the fair category, bordering the poor water quality limit. The most critical
parameters are the biological and oxygen concentration. Conditions improve
substantially at Station 624. The WQI of 49 places the stream in the fair category, but
the calculated value is close to the upper limit of the good quality category. By
comparison, the WQI of 21 at the Lemon Bay Station 571 indicates water quality well
in the good quality category. Therefore, data showed that the stream it is not meeting
the LOS criteria at the station upstream of the Dearborn Street bridge. Data are not
available to conduct a more detailed analysis, but it is suspected that the problem is due
to the lack of runoff pollution control in the area drained by the Englewood lateral.
Water quality control measures should be implemented.

The biological conditions data available for this study were further analyzed by
looking at the fecal coliformlfecal streptococcus ratio (FC/FS). FCIFS ratios between
0.7 and 4.4 usually indicate that wastes may be derived from human or animal sources.
Ratios higher than 4.0 indicate human sources. Data for 1989 and 1990 show that the
arithmetic mean of the ratios at Station 593 was 2.27 and 2.37, respectively. However,
maximum values at that location amounted to 6.00 and 6.92, respectively. According
to the Sector Plan, the FCIFS ratio in 1991 was consistently above 1.0 and exceeded
4.4 in two out of five samples. Therefore, data indicate that pollution due to human or
animal wastes is likely to be present. Causes of this problem could be septic tank
effluents andlor runoff from grazing activities upstream.

It must be noted that the water quality data available for this analysis (1989-1990)
reflected conditions existing several years ago. Current data may show that conditions
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have improved in recent years. For example, according to the Natural Resources
Conservation Service (NRCS), a successful range management plan has been in place at
Taylor Ranch since 1994. NRCS staff indicated that the level of current grazing
activities at the Ranch could not result in adverse water quality impacts. In addition,
the Englewood Water District is in the process of starting the construction of a
centralized wastewater collection system to serve the Englewood area. It is expected
that septic systems in the area will be eliminated within the next five years.

Best Management Practice (BMI') Coverage

As indicated in Section 4, PLRGs have not been established for Lemon Bay.
However, it was considered adequate herein that the Gottfried Creek basin should
follow the stormwater pollution reduction guidelines established by the Sarasota Bay
National Estuary Program (SBNEP). As part of the restoration strategy for Sarasota
Bay, it is established that one of the environmental quality objectives would be to
reduce contaminant loads by 27 percent and nitrogen loads by seven percent. This
could be accomplished if stormwater treatment technologies are applied to 50 percent of
a watershed. Sarasota County supports the SBNEP goal that, on a countywide average
basis, the BMP coverage should be 50 percent.

In this study, it was considered adequate to determine the basin's BMP coverage.
Table 6.5 shows the BMP coverage for all subbasins where at least 20 percent of the
land has been developed. It was assumed that subbasins showing less that 20 percent
development do not require this type of analysis because they either are located in areas
of relatively recent development where the drainage system has been designed per the
new stormwater regulations. The table shows that only three subbasins meet the 50
percent BMP coverage, the area encompassed by the Tangerine Woods subdivision, the
Park Forest subdivision, and the relatively small developments located northeast of the
Dearborn Street-Indiana Avenue intersection. It was concluded that, in order to meet
the LOS, runoff pollution control through BMPs should be provided, particularly for
the older developments in the urban Englewood area.
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SECTION 7
PROPOSED SOLUTIONS

GENERAL

Until recently, stormwater management planning was based exclusively on flood
control objectives. However, as the need to control the quality of stormwater runoff
has become more important, overall planning objectives now focus on the identification
of solutions that maximize those two often conflicting purposes. From the flood
control standpoint, the most effective approach is usually to avoid incompatible land
uses within flood-proned areas. In addition, construction within the floodplain in
many cases results in significant environmental impacts. In terms of water quality, the
most effective approach is to maintain/rehabilitate natural patterns of water movement
and storage.

As indicated in Section 5, the flooding problem areas within the Gottfried Creek
basin include the urban Englewood subbasin from Artist Avenue to the confluence of
the Englewood lateral and the main creek branch, and the upper portion of South River
Road that currently drains to the Ainger Creek basin. The main area of concern for
water quality is the main creek branch from the Englewood lateral confluence to the
Sarasota/Charlotte County °border. The problems in the vicinity of the Dearborn Street
and SR 776 intersection will be addressed by the Dearborn Street improvement project
currently being implemented by the County.

Various individual projects were identified in this study to improve flood control
and water quality conditions within each problem area. Subsequently those projects
were combined to create alternatives, which were then evaluated based on the following
evaluation criteria: cost, environmental impacts, regulatory and permitting issues, and
community acceptance. A "no action" plan, representing an alternative solution should all
other alternatives prove to be not implementable, was also considered in all cases. The
recommended alternatives included the projects located as shown in Figure 7.1. Project
descriptions, recommended implementation time, and cost estimates are provided in the
attached Tables 7.1 and 7.2. A detail breakdown of the cost estimates is included in
Appendix C.

Following is a description and evaluation of the various alternatives considered for
identifying the recommended projects.
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TABLE 7.1
PROPOSED PROJECTS

ENGLEWOOD LATERAL IMPROVEMENTS

G-l Remove existing culvert and improve approximately S 10
300 ft ofexisting ditch upstream ofViridian Street.

G-2 Replace existing culvert across Elm Street with S 20
double 54-inch diameter culverts. Eliminate culvert
located about 50 feet east of the Elm Street crossing.
Restore about 250 feet of ditch cross-section

G-3 Coordinate with FOOT to replace culverts on the S 40
\r north SR 776 crossing dowsnstrearn from the

Viridian Street pond with triple 60" Reps, Replace
existing culverts across the Florida Power easement
with double 54-inch diameter pipes

;c
F G-4 Clear and snag approximately 250 ft ofexisting ditch S 5

~ I
1.}

in the Artist Avenue area. Maintain existing culvert

G-5 Construct proposed Dearborn Street Improvements S

~ l.~ G-6 Remove erosion deposits and provide erosion S 80
, j

protection in about 700 ft of creek channel. Regrade

/'A \)~
banks to a 3: 1 slope.

,., - .1.(;.'
J

G-7 Regional water quality facility. Clear, snag, and M 1,100
,.l remove existing spoil berms along the creek banks

between the confluence of the main branch with the
Englewood lateral and the Park Forest bridge. Place
diversion structures to route flows through adjacent
wetlands for water quality treatment

G-8 Replace culverts across Florida Power easement with S 50
\' double 72-inch diameter pipes.

G-9 Proposed future regional detention facility: It will L 1,000
cover about 60 acres ofcurrently undeveloped land
north of an existing weir structure

* Costs are in 1995 dollars and include engineering, permitting, and contingencies
S = Short-term
M = Medium term
L = Long-term



TABLE 7.1 (Continued)
PROPOSED PROJECTS

ENGLEWOOD LATERAL IMPROVEMENTS

PROJECT BENEFITS

• Improve channel conveyance from SR 776 to the Park Forest bridge

• Improve drainage in the northwest subbasin from Madder Lane to SR 776. Reduce
flood levels between 9 inches and 1 foot.

• Restore natural conditions in the area from the confluence of the east and west
branches to the Park Forest bridge

• The regional detention facility will provide detention and attenuation for all the area
upstream of the facility. The extent of the floodplain upstream from the facility will
remain the same. The system should be designed to maintain seasonal water levels in
the existing wetlands

• Meet drainage levels of service in the urban Englewood area west of SR 776.

• Meet water quality levels of service in the basin, particularly in the urban Englewood
area west of SR 776.



TABLE 7.2
PROPOSED PROJECTS

SOUTH RIVER ROAD IMPROVEMENTS

\

G-10

G-ll

G-12

Maintain culvert across River Road

Replace about 300 linear feet of the existing 29"x45"
culvert

Construct stonnwater detention facility approximately
1,300 ft downstream from the existing WENG Radio
culvert in the Angiers Creek basin

S

S

M

20

850

* Costs are in 1995 dollars and include engineering, permitting, and contingencies
S = Short-tenn
M = Medium tenn
L = Long-tenn

PROJECT BENEFITS

• Meet levels of service in the Gottfried Creek basin and relief flooding conditions in the
Aingier Creek basin



ENGLEWOOD LATERAL IMPROVEMENTS

Proposed Alternatives

As described in Section 4, the flooding problems in the urban Englewood area are
caused by a series of flow constraints that extend from the Artist Avenue crossing to
the Florida Power easement located about 1,600 ft north of the Park Forest bridge.
The following three alternatives were identified to improve the drainage conditions.

Alternative 1, Flood Relief. This alternative includes a number of basic projects
necessary to meet the flood control LOS. It considers the replacements of the drainage
structures across Artist Avenue, Elm Street, and the FP easements. In addition, it
includes the regrading of a portion of channel in the vicinity of the confluence of the
Englewood lateral and the main Gottfried Creek branch.

Alternative 2, Flood Relief and Erosion Protection. In addition to all the
projects included in Alternative 1, this alternative considers a channel improvement
project that would consist of providing erosion control in an area from about 700 feet
upstream of the Englewood lateral confluence to the Park Forest bridge. Furthermore,
the confluence of the creek tributaries downstream from the Taylor Ranch control weir
would be regraded and stabilized to provide for a smooth channel transition and
uniform grade embankment.

Alternative 3, Regional Water Quality Project for Flood and Water Quality
Control. This alternative includes all the projects considered for Alternative 2. In
addition, the channel improvement project includes the removal of the existing spoil
embankments along the west bank of the creek between the Englewood lateral
confluence and the Park Forest bridge. The work would also consist of regrading the
banks to a 6: 1 or lower slope ratio. Wetland areas that are currently isolated from the
creek by the existing spoil embankments would be reintegrated into the system. A
project included in this alternative would encompass the creation of stormwater wetland
habitats parallel to the creek from the confluence of the two branches to a small
depressional area located about 800 feet downstream. The main purpose of this project
would be to provide water quality treatment opportunities for the runoff from the
Englewood area.

Evaluation of Alternatives

Costs: Preliminary capital cOSt estimates are indicated below. Operation and
maintenance (O&M) costs were not considered in the evaluation of alternatives
because, in this case, it is likely that those costs would be proportional to the capital
expenditures. Therefore, their estimation would not impact the evaluation results.
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Alternative

1
2
3

Capital
Cost (l, 000$)

240
750

1,100

Environmental Impacts: Alternative I is directed strictly towards solving the
flood control problems. Its implementation would not address the water quality LOS
for the basin. The existing erosion and siltation problems would continue and there
would be no opportunity for treating stormwater runoff generated upstream of the
Englewood lateral confluence. The benefits resulting from the implementation of this
alternative would be of short-term impact because, over time various of the improved
facilities would revert to the existing conditions.

Alternative 2 would result in a better control of the erosion/siltation problems.
This, in tum, would result in reduction of the TSS concentrations in the main branch of
the creek. However, the water quality LOS issues would not be addressed as there
would be no treatment opportunities for stormwater runoff generated in the developed
areas upstream of the Englewood lateral confluence.

Alternative 3 best addresses the water quality LOS issues in the basin. Its
implementation would result in providing stormwater treatment for the area of the creek
drained by the Englewood lateral because the rehabilitated wetlands adjacent to the
creek would become actual water quality control projects. These wetlands would be
actual BMPs treating the urban runoff from upstream. In addition, the rehabilitation of
the wetland areas would serve as a means to enhance the environment and create
environmental preservation areas.

A project of this type would improve water quality downstream and would help
retain fresh water flows to restore the saline water habitat impacted on the tidal portion
of the creek. Projects associated with the rehabilitation effort could also include the
development of stormwater wetlands along the creek. Projects would require the
installation of diversion weirs that would force creek flows for treatment through the
rehabilitated wetland systems. Those weirs would be designed so as to provide
treatment for frequent storm flows, probably up to the one-year return period, without
impacting flood stages for infrequent, flood-causing, storms. A conceptual design of
these stormwater wetlands is provided in Figure 7.2.

Regulatory/Permitting Issues. If projects are limited to culvert replacement as
well as clearing and snagging, such as in Alternative I, a general Environmental
Resource Permit (ERP) from SWFWMD for culverts replacement would be required
No permits would be required for clearing and snagging. These activities may only
require site visits with SWFWMD staff for coordination purposes.
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Alternative 2 would require a general ERP if the total disrupted area is less than an
acre. Otherwise, an individual permit would be required. To obtain the permit and
initiate the work, the County would have to acquire a drainage easement along the
channel. This would not be a limitation because, according to current policies, the
County would not initiate a project along a creek unless an easement is available.
Temporary disruptions of existing vegetation along the creek would be relatively
minor, except where bank regrading is necessary.

Alternative 3 would require an individual ERP. The County's Natural Resources
Department would support this type of County effort. SWFWMD would also support
the project because it would result in long-term environmental benefits. However,
permitting requirements would be stringent as there would be concerns for short-term
impacts such as turbidity problems during construction and temporary impacts to
existing vegetation due to access requirements. The projects considered herein could
be designed to provide for mitigation banking credits that could be applied to other
County projects.

Community Acceptance. Alternative I would be attractive to the community
because of its low cost. However, the cost per ESU for either option is not unrealistic.
Environmental groups in the area are likely to support Alternatives 2 or 3.

Conclusion

Based on the previous discussion, it is believed that either Alternatives 2 or 3
would be more advantageous than Alternative I because of their long-term
environmental benefits. In consideration of the added environmental benefits
associated with Alternative 3, and because implementation costs are within reasonable
financing expectations, we recommend the implementation of this alternative. In
addition, this alternative addresses both the flood control and water quality LOS. The
attached Table 7.1 include more' detailed descriptions of the proposed projects
associated in this alternative, provide estimates of costs and implementation times, and
summarize general project benefits.

SOUTH RIVER ROAD IMPROVEMENTS

As· discussed in Section 5, flooding conditions have been identified in the area
upstream of the box culvert at South River Road that drains towards the Ainger Creek
basin. In order to alleviate the flooding, the analysis conducted herein included the review
of existing construction plans for the Pine Street Park and the WENG Radio ditch piping
projects. SWFWMD one-foot contour aerial maps and field surveys were used to analyze
drainage conditions and to develop alternative plans to alleviate the flooding problems.

The area draining towards South River Road encompasses approximately 160 acres.
Stormwater runoff drains in a southwest direction, via sheet flow and a series of natural
and man-made ditches, and is intercepted by a ditch that runs along the west side of South
River Road. Peak flow amounts to approximately 71 cfs during a 100-year 24 hr storm
event. Approximately 35 cfs are intercepted by an existing 3' x 2' Box Culvert located
under South River Road and discharges to the Ainger Creek Basin via a series of
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manmade ditches and culverts. The remaining 36 cfs flow along the west side of South
River Road and ultimately outfalls to Gottfried Creek.

Alternative I, Use of Pine Street Park Facilities. Sarasota County is in the process
of constructing the Pine Street Park. The County has already completed phase I of the
project which included two baseball fields along with parking areas and associated
stormwater management facilities. Phase I along, with a portion of phase n, which
includes two soccer fields, four baseball fields and associated parking and stormwater
management facilities, drain towards South River Road.

Alternative 1 would require that the County modify the design of the stormwater
management facilities within the Pine Street Park project to retain the runoff from the 100­
year storm event from 42.5 acres within the existing and proposed ponds. Existing and
proposed developments within the Pine Street Park project, total approximately 30 acres.
An additional 12.5 acres could be directed into the Pine Street Park stormwater
management facilities resulting in the retention of runoff from approximately 42.5 acres
(30.0 + 12.5 acres) or 26 percent (42.5/160 x 100) of the basin area. Therefore, reducing
the total flow to the ditch along South River Road by 26 percent from 71 cfs to 53 cis.

This alternative assumes that the flow to Gottfried Creek is held constant. The 53 cfs
entering the ditch would be divided such that 36 cfs flow to Gottfried Creek and 18 cfs to
Ainger Creek. According to the computer output data, 8.64" of runoff is generated from
a 1DO-year storm event under future conditions (worse case). Therefore, the retention of
the runoff from 42.5 acres will require an additional 30.6 ac-ft (8.64"/12"/ft x 42.5 acres =
30.6 ac-ft) of storage. Normal water levels (NWL) in the vicinity of the park are at
elevation 10.80 ft (refer to Pine Street Park construction plans). High water levels (HWL)
are at elevation II. 88 feet This results in the need for an additional 30.6 acre retention
pond with one foot of storage. The lack of land availability at the park for implementing
this option is a major consideration.

Alternative 2, Ditch Along South River Road. Alternative 2 would require that flow
from part of the area currently contributing to the WENG Radio Ditch be diverted to the
existing ditch that runs along South River Road. It has been estimated that 18 of the 71 cfs
peak flow would continue flowing to Ainger Creek, whereas 53 cfs would be diverted towards
Gottfried Creek. This alternative would require an enlargement of the existing ditch and
culverts along River Road from the Pine Street Park entrance to Gottfried Creek. Design
should consider that, as part of the Pine Street and Dearborn Street improvements project, a
3D-inch RCP is proposed at a location upstream of the intersection of Pine Street and South
River Road. To handle the additional flow, that culvert would have to be increased to a 54­
inch RCP. An outfall must also be created to handle the additional flow to Gottfiied Creek.
Assuming the 30" RCP will remain, an additional 30' Rep will be required.

The tailwater at the downstream end of the proposed 30" RCP is estimated at elevation
9.9'; corresponding to the crown of the 30" RCP. Existing South River Road centerline
elevation is at 12.4 feet Therefore, the maximum head allowed at that culvert is 2.5 feet (12.4
- 9.9 = 2.5). Ten culverts exist in series upstream/of the proposed 30" RCP. The average
length per culvert is 85 linear feet The average/proposed hydraulic head per pipe to
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accommodate 53 cfs is 0.25 feet. The culvert size needed to accommodate the flow of 53 cfs
assuming a length of85 ft at a hydraulic head ofO. 25 feet is 54 inches.

The open ditch to be expanded is proposed as a trapezoidal channel. Average channel
slope between the existing Box Culvert at South River Road is .0001 (0.3ft13,600lf). By using
Manning's Nomographs for Open Channel Flow the hydraulic radius was determined to be 1.4
feet. A trapezoidal channel with a bottom width of 16 feet and side slopes of 4:1 (using an n=
0.03) will carry a maximum water flow rate of approximately 57 cfs.

Alternative 3, Expansion of Culvert and Creation of Detention Facility. This
alternative considered the expansion of the culvert across South River Road and the
construction of a stormwater detention facility located east, and approximately 1,300 linear
feet downstream, of South River Road in the Ainger Creek Basin. Existing seasonal high
water (SHW) levels in the vicinity of the stormwater detention facility is at elevation 7.0 feet.
The topography ranges between elevations 9.2 and 9.8 feet. As in Alternative 1, the
construction of a detention facility to adequately detain 30.6 acre-ft of storage, with depth
storage of approximately two feet (9-2 - 7.0 = 2.2 feet) will result in a 15.3 acre ( 30.6 acre­
ft!2 ft = 15.3 acres) detention facility. A potential site for this facility was identified. The site
is located on the west side of the WENG Radio ditch, approximately 2000 ft south of the
ditch's upstream end.

Evaluation of Alternatives

Costs: Preliminary capital cost estimates shown In Appendix C indicate the
following:

Alternative

1
2
3

Capital
Cost (1,000$)

1,020
750
860

Similarly to the previous evaluation, O&M costs were not considered in the
evaluation of these alternatives because it is likely that those costs would be
proportional to the capital expenditures.

Environmental Impacts: Alternative 1 would result in the largest environmental
impacts because the expansion of Pine Street Park detention facilities are likely to
impact existing sensitive environmental areas. Alternative 2 would not result in any
significant environmental impact during construction. However, its implementation
would result in a larger amount of untreated runoff discharged into Gottfried Creek.
Alternative 3 would provide opportunities for runoff pOllution control and possible
opportunities to develop areas of significant environmental value, as part of the
proposed detention facility.

Regulatory/Pennitting Issues. Consistent with the potential environmental
impacts, Alternative 1 would require substantial modifications of the construction
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