
















EXECUTIVE SUMMARY 

The Forked Creek basin is located in Southern Sarasota County and discharges into 
Lemon Bay, which in 1987 was designated Outstanding Florida Waters (OFW). As this 
basin, along with other basins in the County, face substantial development pressures, 
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. 

Historically, the Forked Creek basin consisted of 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 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. However, due to the largely undeveloped state 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 75 percent of the area is categorized as either open land or wetlands 
and about 26 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 deljneated 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. 

Problem areas in the basin for flood control include: a) the creek's main branch, 
upstream of SR 776 and downstream of Keyway Road, b) the central branch upstream 
of SR 776 and downstream of Manasota Beach Road, and c) the western branch 
upstream from the pond on OverbrO<?k Road. LOS analysis for flood protection 
indicated that no emergency shelters, essential services, or employment/service centers 
would experience flooding during a 100-year storm event. However, various 
buildings, all residences, would be flooded during this flood event. Those houses 
currently drain into the eastern and central creek branches, upstream from the SR 776 
crossing. LOS analysis indicated deficiencies at two locations: Keyway Road, east of 
SR 776 and a neighborhood street south of east Manasota Beach Road. 
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In terms of water quality, recent FDEP study concluded that currently some 
surface waters in the watershed are not supporting their designated use. Water quality 
index calculations showed that water quality downstream from SR 776 is good. 
However, data collected at a station located on the SR 776 bridge, on the main branch 
of the creek, indicated poor water quality conditions. The critical parameters are the 
biological, oxygen concentration, and nutrient concentration. 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. In addition, erosion problems exist throughout the basin. 
Individual problem areas identified included a segment of the central branch 
downstream from the Dale Lake outfall and a secondary ditch on the north side of the 
Municipal Airport. 

The water quality LOS recommended for this basin are to achieve a minimum WQI 
representing average fair-conditions in the basin and to provide Best Management 
Practice (BMP) coverage for 50 percent of the developed area. This is consistent with 
the Sarasota Bay National Estuary Program goals. It was found that only one subbasin 
meets the 50 percent BMP coverage. All other developed areas should be provided 
with some means of runoff pollution control. 

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 implementation 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 $700 thousand. County records 
indicate that there a total of 4700 Environmental Standard Units (ESUs) in the Forked 
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 $22. 

A regional stormwater management facility (RSMF) is being proposed for future 
implementation. It would be located north of the Keyway Road crossing, on the 
eastern creek branch. 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 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 Forked Creek basin are caused by lack of adequate maintenance. This report 
provides an evaluation of the current maintenance program in the County, makes 
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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 county-wide 
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 storm water maintenance, and using the format developed by the County, 
Parsons Engineering-Science scored various of the conveyance systems within the study 
area and provided recommended maintenance schedules. 
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GENERAL 

SECTION I 
INTRODUCTION 

The Forked Creek basin is located in the southern portion of Sarasota County and 
into Lemon Bay. A location map is included as Figure 1.1. In 1987, Lemon Bay 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 ill surface 
waters, that is waters used for shellfish propagation and harvesting. 

As this basin, along with other basins in South Sarasota County, face substantial 
development pressures, the County has conducted this 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 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 LOS. This evaluation was based 
on calculations of expected pollutant loads for existing and build-out 
conditions 

• Identify the stormwater 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 stormwater 
pollution. 
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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. 

Defme Basin and Subbasin Characteristics. Existing available data were 
reviewed and evaluated to identify deficiencies in the stormwater 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, stormwater 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 stormwater as a water supply 
supplement. Various options were evaluated in this study for that purpose. 

Develop Conceptual Permits for 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, conceptual permits were obtained from the 
Southwest Florida Water Management District (SWFWMD). 
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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 Forked Creek Basin Master Plan was authorized by Contract 
(No. 93-110 dated February 16, 1993) between Sarasota County and Parsons 
Engineering Science, Inc. 
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SECTION2 
DESCRIPriON OF STUDY AREA 

BASIN DESCRIPTION 

Typical of Southern Florida conditions, the Forked Creek drainage basin is 
characterized by a flat topography, high water tables, and many natural depressions and 
wetlands. The creek itself has three branches: eastern, central, and western. The 
eastern branch is the main branch of the creek. On this eastern branch, the basin slopes 
from an elevation of about 15 ft msl in the upper reaches to sea level over a distance of 
approximately four miles. The western branch slopes from 13ft msl to sea level over a 
distance of about two miles .. 

For this study, the basin was delineated using the 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 Forked Creek basin is about 5,900 acres (9.2 square miles). 

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: 
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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 
Forked Creek basin is undeveloped. About 75 percent of the area is categorized as 
either open land or wetlands and about 26 percent of the undeveloped area is 
categorized as wetlands. Similarly to other areas of the County, development has 
occurred mainly along the coastal strip and the tidal canals west of SR 776. 
Developments consists mainly of low and medium density residential with pockets of 
both high density residential and 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; 
contacts with the Sarasota County Planning Department; and investigations of approved 
re-zoning 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, approximately 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 future. The future land use map does 
not include the water features that may 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 those facilities. 

son.s 
A soil classifications map for the Forked 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 
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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 fine 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 fine 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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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 ditch banks have 
collapsed in many areas, resulting in significant erosion deposits downstream. 

NATURAL ENVffi.ONMENT 

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

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. 

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

The main branch of For ked Creek drains the eastern part of the basin. The section 
immediately east of the Lemon Bay discharge point to SR 776 is a wide tidal channel. 
Concrete seawalls have been constructed along portions of the banks and residential 
developments have replaced much of the native landscape. At Bridge Street, islands of 
white mangrove (Lagunc.>ularia racemosa) vegetation are present. During the field surveys 
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wading birds were roosting in these mangroves islands. This section of creek is also 
posted as a manatee caution area. 

East of SR 776, the creek is a deeply incised defined channel. Aquatic and wetland 
habitat is typically restricted to the bed and banks. Significant erosion and bank 
stabilization problems exist due to undercutting of the creek sideslopes. In the area along 
the Whispering Pines subdivision, the creek is shallow and narrowly defined. Various 
residential housing units abut the creek. However, some native landscape does remain. 
Cabbage palms and live oak dominate the creek's top of bank. Where the creek is 
shallow, forested wetland habitat is present along the bed and banks. Cabbage palm, 
dahoon holly (/lex cassine), water oak (Quercus nigra), laurel oak and Brazilian pepper 
dominate the wetland canopy. 

Upstream ofKeyway Road, most of the area is undeveloped. Review ofNWI maps 
show that flows in this area are routed through areas of shrub-scrub, forested and 
emergent wetlands. However, the creek channel has been historically dredged for 
drainage purposes. Spoil mounds of dredged material line the channel at various 
locations. Within the mounded areas, the sideslopes of the creek are vegetated with laurel 
oak, cabbage palm, and saw palmetto. Brazilian pepper is common along the edge of the 
creek. Dredging of the creek channel may have caused alterations in wetland 
hydroperiods. However, opportunities for wetland enhancement and restoration may be 
available. 

The western branch of the creek discharges into the main channel about 2,500 feet 
upstream of Lemon Bay. This segment between the main branch and the Overbrook Road 
crossing is a sub-tidal estuarine open water channel. A large excavated freshwater pond is 
located north of Overbrook Road. In the area from Overbrook Road to Manasota Beach 
Road the creek is shallow and undefined. Forested wetlands comprise the majority of the 
drainageway. The wetland vegetation exists on a relatively flat terrain and spreads out 
across the landscape. Dominant wetland vegetation includes red maple (Acer rubrum), 
laurel oak (Quercus laurifolia), and cabbage palm (Saba/ palmetto) in the overstory, and 
wax myrtle(Myrica cerijera), Brazilian pepper (Schinus terebinthifolius), groundsel bush 
(Baccharis halimifolia), and cinnamon fern (Osmunda cinnamomea) in the shrub and herb 
layers. Outside of the shallow undefined creek channel native upland habitats are 
relatively undisturbed and consist of live oak (Quercus virginiana), longleaf pine (Pinus 
palustris), slash pine (Pinus elliottii) and saw palmetto (Serenoa repens). Brazilian 
pepper has invaded areas that appear to have been historically disturbed. 

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 Forked Creek western subbasin. This area borders on the north side 
by Manasota Beach Road, on the northeast corner by SR 776, and extends south 
approximately one mile. Scrubby flatwoods and flatwoods are the major upland plant 
communities. The scrubby flatwoods are apparently somehow overgrown, but in good 
condition. The flatwoods vary in condition with some areas having a closed slash pine 
canopy. Several isolated wetlands exist in the flatwoods on the east side of the parcel. 

2-8 
723999/RPTIFORKED/SEC2. WW6 



A forested wetland, classified as mesic hammock runs northwest to southeast through 
the parcel. 

The historical flow pattern of the western Forked Creek branch has been altered by 
development along 5th Street. A narrow foot path effectively separates the northern and 
southern portions of the creek. Adjacent to this foot path is a mixed forested area of large 
diameter laurel oak and longleaf pine. Cabbage palm, Brazilian pepper, elderberry 
(Sambucus canadensis), and saw palmetto dominate the shrub layer. Upland areas to the 
east are dominated by pine flatwoods. 

The creek's central branch extends north of the main branch, through Dale Lake, and 
across SR 776 to East Manasota Beach Road. Estuarine habitats are present along the 
shoreline in the area between the main channel and Overbrook Road. White mangrove, 
and Brazilian pepper are the dominant species. Significant erosion problems exist in the 
area immediately downstream from Dale Lake. 

The creek crosses underneath SR 776, north of the Gulf Pines Memorial Park. East 
of SR 776 the sideslopes are steep and severely eroded. This portion of the creek drains 
the eastern portion of the Gulfview Estates subdivision. Vegetation on the creek bed and 
banks was mostly absent during the field surveys. Upland mesic hammock vegetation 
dominates the top of bank. Red maple, cabbage palm, laurel oak, slash pine, saw palmetto 
and Boston fern (Nephrolepsis cordifolia) dominate the mesic hammock habitat. In one 
area, large rocks have been piled up on the sideslopes of the creek for bank stabilization. 
A few residential dwellings have been constructed adjacent to the creek and most of the 
native plants have been incorporated into the existing landscape. 

Further upstream, Brazilian pepper becomes the dominant species along the creek top 
of bank. Spoil mounds have been stockpiled along the creek banks from historical 
dredging activities. Outside of the spoil mound area, upland habitat is vegetated with 
oaks, cabbage palms, and pine. An herb layer is absent in most areas. One residence 
along the creek has installed a wooden retaining wall along the creek banks adjacent to 
their house. Just northeast of this residence a potential wetland enhancement area was 
identified. This area is located on the east side of the creek. A berm is located between 
this area and the creek, which has caused an effective alteration of this area's hydroperiod. 
A mature laurel oak (larger than 4 inches in diameter at breast height), red maple, beauty 
berry (Callicarpa americana) and Brazilian pepper currently vegetate this area. 

Upstream from the wetland area, an excavated pond intercepts the creek flows. 
Brazilian pepper dominates the pond's shoreline as well as the creek banks from the pond 
to Manasota Beach Road. An approximately 3-acre wetland area was identified exists 
adjacent to the creek and south of Manasota Beach Road. This wetland area is vegetated 
with emergent species of cattails (Typha /atifolia), primrose willow (Ludwigia peruviana), 
arrowhead (Sagittaria /ancifo/ia), and Caesar weed (Urena lobata). Up to eight inches of 
standing water was present in the wetland during the field surveys. According to a nearby 
property owner, this wetland was recently cleared of all trees that were historically on-site. 
This area presents an opportunity for wetland restoration and enhancement. One area of 
shrub-scrub wetland was identified on the north side of Manasota Beach Road, 
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creek banks that easily erode. Solids carried in the runoff are subsequently deposited in 
culverts and other drainage facilities, thus reducing their conveyance capabilities. 
FDEP data indicated that, at this time, Forked Creek is partially meeting the 
established water quality standards. Some, but not all, surface waters in the watershed 
are not supporting their designated use. The County data analyzed included various 
sampling stations. Calculations of water quality conditions based on the FDEP water 
quality index (WQI) indicated that water at the SR 776 crossing is in the poor category, 
bordering the fair water quality condition. Conditions improve downstream. Water 
quality at a station located 0.75 miles upstream from the creek's discharge point on 
Lemon Bay is in the good quality category. Critical water quality parameters are 
biological as well as dissolved oxygen and nitrogen concentrations. 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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SECTION3 
SUBDRAINAGE BASINS AND EXISTING CONVEYANCE SYSTEM 

SUBDRAINAGE BASINS 

To better define its hydrologic characteristics, the Forked Creek basin was 
subdivided in three major subbasins and 26 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 25 to about 1000 
acres. The median size is 123 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 Forked 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 Forked 
Creek basin was assigned the numbers 14. 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 14301, 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 in Section 2, Forked Creek has three branches: eastern, central, and 
western. The main branch drains the eastern part of the basin, whereas the secondary 
branches drain the basin's western and central portions. The section immediately east of 
the Lemon Bay discharge point to SR 776 is a wide tidal channel. Erosion deposits have 
been reported in portions of this channel. East of SR 776, the creek has been extensively 
dredged and channelized. Spoil mounds and berms of dredged material line the channel at 
various locations. In various locations, the creek is shallow and narrowly defined 
Significant erosion and bank stabilization problems exist due to undercutting of the creek 
sideslopes. 

The western branch of the creek discharges into the main channel about 2,500 feet 
upstream of Lemon Bay. This segment between the main branch and the Overbrook Road 
crossing is a sub-tidal estuarine open water channel. Upstream from Overbrook road, the 
creek is shallow and undefined and forested wetlands comprise the majority of the 
drainageway. The historical flow pattern of the western Forked Creek branch has been 
altered along 5th Street. A narrow foot path and driveway effectively separates the 
northern and southern portions of the creek. 

The central branch extends north of the main branch, through Dale Lake, and across 
SR 776 to East Manasota Beach Road. Erosion problems are present in the area 
immediately downstream from Dale Lake. The creek crosses underneath SR 776, north of 
the Gulf Pines Memorial Park. East of SR 776 the sideslopes are steep and severely 
eroded. Similarly to the conditions on the main branch, spoil mounds have been 
stockpiled along the creek banks from historical dredging activities. This branch drains the 
eastern portion of the Gulfview Estates subdivision. However, at this time, the drainage 
facilities for that subdivision in the Forked Creek basin have been only partially developed 
and runoff sheet flows thorough the area south ofManasota Beach Road. 

STORMW A TER SYSTEM STRUCTURES 

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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SECTION4 
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 (SEU), 
allows the County to develop and implement stormwater management plans, as well as 
to construct regional stormwater management facilities. The objective of the SEU is to 
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manage stonnwater runoff as a resource in developing solutions to stonnwater 
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' stonnwater 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 100-year flood level. Districts are 
encouraged to determine the 100-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 
7239991RPI'IFORKED/SEC4. WW6 



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 storm water 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 storm water system 
that does not perform well is one that causes unacceptable flooding that results 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 Forked 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 for specific drainage basins have not been established in 
Florida. For this study, a methodology to determine water quality LOS deficiencies 
and objectives was developed based on both data analysis and Best Management 
Practices (BMP) coverages. 
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TABLE 4.1 
STORMW A TER 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 

n 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 10-YR 25-YR 100-YR 

A. Evacuation NONE . NONE NONE 

B . Arterials NONE NONE 6 inches 

C. Collectors NONE 6inches 9 inches 

D. Neighborhood 6 inches 9inches 12 inches 

* Fffi.M = 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 Forked Creek basin condition was categorized as fair, 
which means that it is partially meeting designated uses, "some, but not all, surface 
waters in the watershed are not supporting 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 Forked Creek were calculated based on data provided by Sarasota County. 
Calculations and data analysis, further discussed in Section 6 of this report, indicate 
that the WQI at the sites analyzed ranges from good to poor conditions. 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 Forked Creek basin have stonnwater 
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 
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 was 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 "F" for 
Forked Creek. Also, a consecutive numbering system was used to represent each 
cross-section, e.g. F-1 indicates the first cross-section in the Forked 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. 

DEVEWPMENT OF THE HYDROLOGIC MODEL 

The purpose of this task was to create the basin hydrologic model input files that 
could be used 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 
lA 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 Forked Creek basin as land 
use configurations are similar throughout the County. The value of IA was used 
directly as input for the Soil Conservation Service (SCS) loss rate hydrologic analysis. 
The DCIA was used in the calculation of the time of concentration (tc) for each 
subbasin. 

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

Land Use IA (%) DCIA (%) 

Low and Medium Density Residential 28.7 19.7 
High Density Residential 75.0 44.3 
Commercial and Industrial 76.7 59.3 
Open land 0.8 0.8 
Wetlands 100.0 100.0 
Water 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 frrst 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. 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. 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. 

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 
Florida Water Management District (SFWMD) was used for calculating tc. According 
to SFWMD, that method more nearly matches observed conditions in South Florida 
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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 L n 
tc = -----------------

(Qp)o.6 (H) o.s 

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. 
Table 5.1 shows the subbasin slope and the calculated value of tc for existing 
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 1 show the 
model network developed for the Forked 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 with the 
input requirements for that model. It should be mentioned that the EXTRAN 
mathematical approach is to solve the dynamic equations for gradually varied flow 
using a finite difference solution technique. 
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