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COW PEN SWUGH 
BASIN MASTER PLAN 

EXECUTIVE SUMMARY 

The Cow Pen Slough Basin contains 63.2 square miles which ultimately drain into Dona 
Bay. The study area extends from the confluence of Shakett Creek near Laurel Road 
northward into Manatee County past State Road 70. The Cow Pen Slough Basin is 
bordered on the east by the Myakka River basin and on the west by the Phillipi Creek 
Basin and other smaller coastal streams. 

The hydrologic boundary is indeterminate in many areas due to the flat topography and 
undefined drainageways. Drainage from the basin is conveyed through 14 miles of 
improved channel. There are two operational flood control structures on the channel 
which were designed to provide grade control and water conservation. 

At present the Cow Pen Slough Basin is primarily rural in nature, with the majority of the 
land uses being classified as rangeland, crop and pastureland, orchards and groves, and 
upland forests. There are localized areas that are primarily urban in nature around Bee 
Ridge and north of Venice, with the majority being classified as residential. The Future 
Land Use Plan Map - Sarasota County 2010, adopted by Ordinance No. 96-027 indicates 
that the Basin will remain primarily rural until at least the year 2010. 

The flood protection level of service (LOS) objectives for the Cow Pen Slough Basin are 
spelled out in the Sarasota County Comprehensive Plan amendments. Hydrologic and 
hydraulic studies were performed for this report to determine floodplain boundaries and 
LOS deficiencies for both the current and future land use scenarios. There are fewer LOS 
deficiencies in the future condition scenario because of the conversion of intensive 
agricultural land uses to low density residential use. Recommendations were made to 
reduce LOS deficiencies. 

There is no widely accepted measure that adequately describes stormwater quality LOS. 
A methodology to determine water quality LOS was used which is based upon the 
recommendations of an interagency committee. The water quality modeling conducted in 
accordance with that methodology indicates that the existing water quality LOS is 
indicative of the rural nature of the Basin, since most developments have adequate 
treatment facilities. Future water quality LOS objectives should be met since there are 
adequate controls in place to ensure future developments also include adequate treatment 
facilities. 

The potential for wetlands restoration and enhancement was also investigated. Some of 
the factors included in the consideration of wetland restoration and enhancement sites 
include; wetland type, proximity to the main channel, surrounding land use, proximity of 
permitted agricultural water use, ease of management/monitoring, and land 
ownership/acquisition and conservation easement considerations. 
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SECTION I 

INTRODUCTION 

1.1 Purpose 

The population of Sarasota County is increasing rapidly. Existing flood free structures within the county need 
to be protected from increased flows caused by increased impervious surfaces caused by development. New 
developments need to be designed in recognition of existing flooding patterns and need to consider the impacts 
of storm events on upstream and downstream watersheds. In addition. stormwater runoff can carry pollutants 
which cause problems to both human health and aquatic ecogystems. In recognition of these problems, 
Sarasota County initiated a Stormwater Environmental Utility (SEU). In 1991, the SEU initiated a county-wide 
Basin Master Planning program. Each Basin Master Plan will include a detailed study of the existing and 
potential water resource problems within the Basins of the county. Each plan will identify facility 
improvements that will be needed to provide an acceptable level of resource protection. The SEU requested the 
assistance of the Natural Resources Conservation Service (NRCS) to develop the data needed for the 
development of a Basin Master Plan for the Cow Pen Slough Basin. The purpose of this report is to transmit 
the hydrologic and hydraulic analyses the water quality analysis and the wetland restoration potential analysis. 

1.2 Sponsorship 

The Sarasota Soil and Water Conservation District (SWCD) is the local agency which serves as the sponsor for 
all NRCS program activities in Sarasota County. A current Memorandum of Understanding between the 
Sarasota SWCD Board of Supervisors and the Secretary of Agriculture is required before there can be any 
NRCS program activities within the county. The Board of Supervisors of the Sarasota SWCD determined that 
the needs of the Sarasota SEU were consistent with the Sarasota SWCD Long Range Plan (adopted 1992) and 
Annual Plan of Work. At a public meeting on June 28, 1995 the Board unanimously adopted a resolution to 
co-sponsor this study. 

1.3 Authorization 

The Sarasota County Board of County Commissioners approved the Working Agreement and Plan of Work for 
the Cow Pen Slough Basin on July 11, 1995 under Contract No. 95-321. The Director of the NRCS Wetlands 
and Watersheds Division approved the Plan of Work for the study as Floodplain Management Study #4 lOOL in 
October 1995. 

1.4 Coordination With Others 

The Cow Pen Slough Basin Master Plan was coordinated with the following agencies: 
• Sarasota County 
• Southwest Florida Water Management District (SWFWMD) 
• Florida Department of Environmental Protection (DEP) 
• Florida Department of Transportation (DOT) 
• Federal Emergency Management Agency (FEMA) 
• Environmental Protection Agency (EPA) 
• Corps of Engineers (COE) 
• Sarasota Soil and Water Conservation District (SSWCD) 
• Sarasota Bay National Estuary Program (SBNEP) 
• United States Geological Survey (USGS) 

In addition, the Cow Pen Slough Basin Master Plan was coordinated with the following private entities: 
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• Camp, Dresser and McKee 
• Bishop and Associates 
• Kimley-Hom and Associates, Inc. 
• Parson Engineering Science, Inc. 
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SECTION2 

BACKGROUND 

2.1 Description of the Area 

The Cow Pen Slough Basin is located east of the City of Sarasota. It conlllins approximately 53. 7 square miles 
in Sarasota County and 9.5 square miles in Manatee County. A vicinity map is included as Figure 2.1. 

The hydrologic boundary is indeterminate in many areas due to the flat topography and undefined 
drainageways. The area is characterized by broad, low flatwoods interspersed with sloughs, marshes and 
cabbage palm hammocks. The South Florida flatwoods community occurs on nearly level, poorly drained soils. 
During the rainy season these soils have high water tables with water often at or near the surface. 

Wetlands. The study area contains wet prairie and depressional marsh communities which are the 
dominant wetland vegetative types in the Basin. Broad pine flatwoods are often contiguous with the prairies, 
which serve as sloughs for drainage during wet periods. The marshes are depressions that contain standing 
water for much of the year and are embedded in the surrounding flatwoods or prairie communities. Mesic 
hardwood hammocks can be found interspersed in these communities on slightly higher ground and have a 
predominantly oak and cabbage palm overstory. Remnants of hydric hardwood hammock, generally 
characterized by laurel oak and cabbage palm, exist in several places along tributaries of Cow Pen Slough. 
Some of these grade into bottomland hardwood swamps directly adjacent to the tributaries. Minor ditching of 
many marshes has drained them to some extent, but most wetlands near the main slough channel have been 
significantly dewatered by the drawdown of the water table created by the slough. 

Threatened and Endangered Species. A number of state and federally listed threatened and 
endangered species utilize wetlands in the Cow Pen Slough Basin during at least part of their life cycles, 
including the wood stork and bald eagle. Rare species found primarily in upland habitats within the Basin 
include the threatened scrub jay and eastern indigo snake. Other species that utilize habitat in the Basin on a 
regular basis include wintering waterfowl, bobcat, deer, and osprey. 

Following is a list of endangered and threatened species occurring in Sarasota County that are likely to occur in 
or utilize portions of the Basin in meeting their habitat requirements. 

TABLE 2.1-Listed Threatened and Endangered Species In Sarasota County 
(Sources: Florida Natural Areas Inventory, 1997; US Fish & Wildlife Service, 1997.) 

Scientific Name Common Name Listing Source Status 

Aphelocoma coerulescens Florida scrub jay federal T 
state T 

Drymarchon corais couperi eastern indigo snake federal T 
state T 

Grus canadensis pratensis Florida sandhill crane state T 

Haliaeetus /eucocephalus bald eagle federal T 
state T 
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(TABLE 2.1, cont'd) 

Scientific Name Common Name Listing Source Status 

Mycteria americana wood stork federal E 
state E 

Falco sparverius paulus southeastern American state T 
kestrel 

Polyborus plancus audubonii Audubon's crested state T 
caracara 

Trichechus manatus West Indian manatee federal E 
state E 

Lechea cemua nodding pinweed state T 

Lilium catesbaei southern red lily state T 

E=Endangered 
T=Threatened 

Water Control System. Cow Pen Slough has 14 miles of improved channel with gravity drains 
entering from the sides. The channels were built with funds from the Soil Conservation Service under the 
authority of the Watershed Protection and Flood Prevention Act (Public Law 83-566). The original Watershed 
Plan called for five flood control structures. However, only three were built. These structures were designed 
for grade stabilization and water conservation and consist of concrete drop spillways with 20 foot weirs and 4 
foot high radial gates. These structures were designed as island type structures with overflows being diverted 
around the structure to prevent overtopping. Structure No. 1 is located just north of Laurel Road, Structure No. 
2 is located a little more than a mile south of Highway 72, and Structure No. 3 is located approximately 
midway between Highway 72 and Highway 780. Structures No. l and No. 2 are still operational, but Structure 
No. 3 failed in 1967 after a 5 .17 inch rainfall event. It has never been replaced. 

2.2 History of the Basin 

Early water management efforts in Sarasota county consisted primarily of attempts to open wetlands to human 
occupation and activity. These activities usually consisted of removal or control of surface waters. Early 
Sarasota settlers established drainage districts and constructed drainage canal networks to claim the land for 
the production of agricultural crops or the construction of homes. Over the years, the drainage of the land 
affected the hydrology of the area resulting in changes in runoff volume, changes in water quality, and changes 
in the appearance of water bodies and adjacent lands. 

In 1961, when the plans were being developed to construct channels in the Cow Pen Slough Basin, most of the 
area was in rangeland with a small percentage in winter vegetables and citrus. As stated above, the 14 miles of 
channel and the three grade stabilization structures were designed and built by the Soil Conservation Service 
(now called the Natural Resources Conservation Service) as a part of the Sarasota West Coast PL-566 
Watershed project. Construction on the project began in 1962 and continued through 1971, at which time the 
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project was baited due to opposition from environmental groups. Although the original plans called for five 
grade control structures, only three were built In August 1967, one of the structures (Structure #3) failed after 
5.17 inches of rain fell over a 3-0ay period. The flood flows carried a heavy concentration of water hyacinths 
which piled up against the structure and significantly restricted its discharge capacity. Flood waters then 
overflowed around the structure. A 54-inch pipe side inlet, located 500 feet downstream of the structure on the 
east bank, also washed out. 

2.3 Current Land Use 

The Current Land Use Map (Figure 2.2) was developed from the updated (1995) land use coverage for Sarasota 
County and the most recent (1991) land use data base available for Manatee County. It indicates that the Basin 
is primarily rural in nature, with the majority of the land uses being classified as Agricultural, Wetlands, Pine 
Flatwoods, Rangeland, and Utilities (Electrical/Water Supply). There are localized areas that are primarily 
Uiban in nature near the Bee Ridge Extension, along the Fruitville Road corridor and at the southern end of the 
Basin south of the new county solid waste disposal site, with the majority ofland use being classified as 
residential. Table 2.2 presents the current land use acreage. 

Table 2.2 - Current Land Use 

Land use Acreage Percent 

Agricultural 17018.04 acres 42.04% 
Wetlands 8661.80 acres 21.40% 
Pine Flatwoods 4270.85 acres 10.55% 
Rangeland 3924.46 acres 9.70% 
Residential 2493.57 acres 6.16% 
Utilities (Electrical/Water supply) 1309.13 acres 3.23% 
Open Land (Url>an) 982.20 acres 2.43% 
Recreational 676.56 acres 1.67% 
Mixed Hardwood-Conifer Forests 491.39 acres 1.21% 
Water 413 .55 acres 1.02% 
Roads and Highways 114.94 acres .28% 
Institutional 74.10 acres .18% 
Utilities (Waste Treatment/Disposal) 28.88 acres .07% 
Distwbed Lands 12.76 acres .03% 
Total 40472.23 acres 100.00% 

2.4 Future Land Use 

The Future Land Use Map Sarasota County 2010, was developed from the Comprehensive Plan Amendment 
RU-27 adopted by Ordinance No. 96-027. The Future Land Use Map is included as Figure 2.3. Table 2.3 
presents future land use acreage. See Section 3 .1 for an explanation of why future land use categories are 
different from current land use categories. 
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SECTIONJ 

HYDROLOGIC AND HYDRAULIC MODELING 

3.1 Hydrologic Modeling- COE HECI 

As stated earlier, the basin and subbasin boundaries were developed using one-foot contour maps from 
SWFWMD where available. Some basin boundaries were altered based upon developments since the contour 
maps were developed. These boundaries were coordinated with Kimley-Hom and Associates, Inc. on Fox 
Creek boundary and with Parson Engineering Science, Inc. on South Creek Boundary. 

St. Johns River Water Management District (SJRWMD) has modified the US Army Corps of Engineers' HEC-
1 Flood Hydrograph Package to allow variable peak rate factors with the SCS Dimensionless Unit Hydrograph. 
Although the version of HEC-1 modified by SJRWMD does not write output data into HEC-DSS format files, 
this version of HEC-1 was chosen for this study. The HEC-1 output data was entered into HEC-DSS format 
using HEC-DSS input routines. 

The Cow Pen Slough Basin is an ungaged watershed. Since this Basin has very low slopes, many depressional 
wetlands, and is primarily rural, it was decided to use a peak rate factor of 256. John Trommer, a hydrologist 
with USGS who has worked with data on gaged stations in Sarasota County, was consulted on the proper peak 
rate factor to use and he agreed with the selection of 256 as the peak rate factor. 

The NRCS rainfall-runoff curve number was determined using a weighted curve number approach for each 
subbasin. Using GIS programming, a curve number was assigned to each delineated area in a subbasin based 
on the land use category and soil hydrologic group of that particular area (210-VI-1R-55, 1986). Land use 
categories were determined from current and future land use files for Cow Pen Slough Basin with the following 
modifications: 

• current land use codes were obtained from the "RESER.UC" field in the GIS database which provided more 
specific details about land use in delineated areas than the "USENAME" and "USECODE" fields. For 
example, areas designated as "Conseivation/Preservation - Public" in the "USENAME" field encompass 
different categories of land use such as rangeland, forest, agriculture, wetlands, and parks described in 
the"RESER.UC" field. These individual categories were used for the hydrologic analysis to provide more 
accurate results; 

• the future land use data base was also modified to obtain more details about land use categories for the 
hydrologic analysis. For example, areas classified as "rural" or "semi-rural" in the future land use file 
encompass a wide variety of existing land uses including residential, recreational, agricultural, rangeland, 
forestry, water, wetlands and public utilities. Therefore, in order to calculate the future land use runoff 
CUIVe number based upon this planning tool, the Sarasota County current GIS land use file was combined 
with the Future Land Use Plan Map. lfthe Future Land Use Plan Map showed a rural land use, the land 
use from the current land use file was used. For areas where the Future Land Use Plan Map showed semi
rural an analysis was done of the current land use versus the likelihood that land use would be converted to 
semi-rural (one residence per 2 acre lot). For example, a native pasture could be converted but an 
industrial, religious, or medium density residential would not likely be converted. This analysis of the 
effect of future development on the hydrologic characteristics of the Basin showed that there would be very 
little change. In some cases, the change from an agricultural land use to a semi-rural of low-density 
residential land use actually reduced runoff volume and; 

• soil hydrologic groups were determined from county soil SUIVeys produced by NRCS. Delineated areas 
with dual soil hydrologic groups (BID, CID) were assigned to soil hydrologic group C or D depending on 
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the drainage status of the associated land use category. For example, an area in intensive agriculture with 
a BID soil hydrologic group would have the curve number of soil hydrologic group C. The same area 
under natural conditions (rangeland, forest for example) would be assigned the curve number of soil 
hydro logic group D. A curve number for each subbasin was calculated using an area-weighted average of 
curve numbers from all delineated areas within each subbasin. Curve numbers in this project were 
calculated for Antecedent Moisture Condition II. 

The time of concentration (T, ) was developed using the curve number method outlined in the NRCS National 
Engineering Handbook. The equation is as follows: 

l°'(S + 1)01 
L=-~-~-

1900Y0·' 

where 

L = lag in hours 

I = hydraulic length of watershed in feet 

S= IOOO - 1 O where CN is curve number 
CN 

Y = average watershed land slope in percent 
T = 167* L c . 

The values for average watershed slope and hydraulic length were calculated using one-foot aerial contour 
maps. A summary of the hydrologic parameters is shown in Table 3. I. 
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3.2 Hydraulic Model - UNET 

UNET was developed under an agreement by the United States Army Corps of Engineers (COE). UNET was 
chosen as the hydraulic model for the Cow Pen Slough Basin Master Plan since it is a one-dimensional 
unsteady flow model that can simulate flow in a complex networlc of open channels. Because of its ability to 
include off-<:hannel storage and overbank storage areas, UNET may be thought of as quasi-tw~mensional. 
UNET allows for the use of external and internal boundary conditions including; flow and stage hydrographs, 
gated and uncontrolled spillways, bridges, culverts, and levee systems. In UNET, storage areas can be used to 
divert water to or divert water from a channel. In addition, UNET uses the HEC-DSS data base file storage 
which can handle a large number of input and output hydrographs. 

A field survey of channel cross sections was conducted by NRCS. Channel cross sections were extended into 
the flood plain using topographic information from the one foot aerial contour maps. This data was used to 
provide the channel geometry for the UNET model. Data on structures, spillways, bridges, and culverts was 
obtained from field survey, as built drawings, drainage plans, and previous hydraulic studies. The input file 
contained 43 structures and 243 cross sections over 29 miles of main channel and tributaries. A GIS data 
layer containing structure location and structure data was prepared for Sarasota County. An Inventory of 
Structures is shown in Table 3. 3. 

The study area was broken into 18 reaches, which are as follows: 

Reach 1: Northern most section of Cow Pen Slough modeled to the confluence with small tributary within the 
Bern Creek Loop. 

Reach 2: Small tributary (Bern Creek Lateral) to Cow Pen Slough which joins Cow Pen Slough within the 
Bern Creek Loop. 

Reach 3: Cow Pen Slough south of confluence with Bern Creek Lateral to its confluence with Gum Slough. 

Reach 4: Gum Slough to confluence with Cow Pen Slough. 

Reach 5: Cow Pen Slough from confluence with Gum Slough to confluence with Extension Lateral. 

Reach 6: Extension Lateral to confluence with Cow Pen Slough. This is a ditch which extends north from the 
intersection of the channelized Cow Pen Slough with the natural Cow Pen Slough. 

Reach 7: Northern most section of channelized Cow Pen Slough to the confluence with the Vegetable Relief 
Channel. 

Reach 8: Vegetable Relief Channel to confluence with Cow Pen Slough. This drainage project was never 
finished. 

Reach 9: Cow Pen Slough from confluence with the Vegetable Relief Channel to confluence with Salt Creek. 

Reach 10: Salt Creek from the new landfill containment berm to the split in Salt Creek. 

Reach 11: Eastern side of the split in Salt Creek. 

Reach 12: Western side of the split in Salt Creek (Split Slough). 

Reach 13: Salt Creek from confluence of split in Salt Creek to North Lateral. 

Reach 14: North Lateral of Salt Creek. 
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Reach 15: Salt Creek from confluence with North Lateral to confluence with Cow Pen Slough. 

Reach 16: Cow Pen Slough from confluence with Salt Creek to Shakett Creek at Laurel Road. 

Reach 17: Phantom channel used for modeling purposes only. 

Reach 18: Old section of Cow Pen Slough which currently is an overflow loop within the channelized section 
of Cow Pen Slough. 

Figure 3. l shows the model schematic for Cow Pen Slough. 

3.3 June 1992 Calibration Event 

The Cow Pen Slough Basin has been ungaged since USGS discontinued a stream gage at Highway 72 in June, 
1966. The June 1992 storm event was chosen for calibration of the UNET model since this storm event caused 
severe flooding and high water mark data was available from Sarasota County. Some local observations were 
also used in the calibration, such as the fact that Fruitville Road was known to have had water flowing over the 
road during this storm event. In addition, Sarasota County had some video footage of parts of the Cow Pen 
Slough Basin during this storm event. Areas visibly flooded during the 1992 storm event on the video were 
compared with the extent of flooding predicted by the model. A high water mark at Laurel Road was used as 
the downstream boundary condition since this was the best available information. A graph of the maximum 
stage elevation profile predicted by the UNET model for the June 1992 calibration event compared to high 
water marks is shown in Figure 3 .2. 

The input files for the June 1992 calibration event and the current conditions file are slightly different. Since 
June 1992, construction for the new Sarasota County Landfill has begun. Changes for the current conditions 
input file were made to reflect these changes to the Basin. The changes in the model include modification to 
routing of water in the vicinity of the Sarasota County Landfill access road and the berm used in the wetland 
restoration project south of the new landfill. This had the overall effect of lowering the flood levels 
downstream of the berm on Salt Creek. The wetland restoration structure acts also as a flood attenuating 
reservoir. Changes in the overall landuse of the Basin were assumed to be minimal. 

3.4 Design Storms 

The channel bottom, structure location, and flood profiles for the 2, 5, 10, 25, and 100 year - 24 hour return 
period storm events are shown in Figures 3.3 to 3.14. The design storms were modeled using current land use 
information and assumes that all hydraulic structures operate properly in an unobstructed manner without 
failure. The cross section file was updated to reflect the development of the new Sarasota County Landfill as 
previously discussed. Figures 3.15 and 3.16 show the flood hazard delineation for the 25 and 100 year - 24 
hour return period storm events. The GIS data layers used to create these figures have also been provided to 
Sarasota County. 

Selected channel cross-section stage - discharge hydrographs for each design storms are shown in Appendix B-
3. An example of the notation forthese graphs would be 3RM16.292. The 3 stands for reach 3, and the 
RM16.292 stands for reach mile 16.292. Table 3.3 has a cross reference for the cross section identification 
number and the corresponding reach and reach mile numbers for the structures. These are helpful in being able 
to locate structures on the water surface profile plots and the stage-discharge hydrographs. The UNET and 
HEC-1 input and output files have been provided to the county so that additional stage - discharge hydrographs 
can be generated for other cross sections as needed. 
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3.5 Flooding Level of Service 

The flood protection Level Of Service (LOS) objectives for Cow Pen Slough Basin are based upon those 
adopted by Sarasota County Comprehensive Plan Amendment RU-24. There are no emergency shelters located 
within the Cow Pen Slough Basin. The acceptable flooding criteria to meet the LOS for road access is shown 
in Table 3.4. 

Table 3.4 - Acceptable Flooding Criteria 

A Evacuation None None None 
B. Arterials None None 6 inches 
C. Collectors None 6 inches 9 inches 
D. Nei borhood 6 inches 9 inches 12 inches 

LOS determinations were based upon comparison of computed flood elevations with road elevations determined 
from survey information, when available, and estimated using one foot aerial topographic maps (when survey 
information was not available). The deficiencies in LOS for current conditions are identified in Table 3.5 with 
the depth listed being the acceptable depth of flooding at the Edge Of Pavement (EOP) for the respective return 
period storm. Flooding LOS was also done based UPQn future land use conditions as predicted by the county. 
The deficiencies in LOS for future conditions are identified in Table 3.6. In each of these LOS tables, areas 
which do not meet the acceptable flooding criteria as shown in Table 3.4 are shown as shaded. It is possible for 
a road to not meet the LOS for shorter return period storms and meet the LOS for higher return period storms. 
An example of this is Laurel Oaks@ Split Slough in Table 3.5 which meets the LOS for all return period 
storms except the 5 year return period event. Figure 3.17 shows the location of the LOS deficiencies for both 
the existing and projected future conditions. 

The future conditions LOS has fewer flood protection deficiencies than the current conditions LOS. This 
occurrence may be caused by the conversion of intensive agriculture land uses to low density residential land 
use based upon Sarasota County projections. Low density residential land use has a lower curve number than 
intensive agriculture, thus lower runoff volumes. Normally, development would not be expected to lower peak 
runoff rates. The analysis offutnre land use conditions is discussed in more detail in Section 2.4. 
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SECTION4 

WATERSHED MANAGEMENT MODEL 

4.1 Introduction 

The Watershed Management Model (WMM) is a spreadsheet-based model that performs the following: 

• estimates annual or seasonal nonpoint source loads from direct runoff based upon Event Mean 
Concentrations (EMCs) and runoff volumes; 

• estimates annual runoff pollutant loads and concentrations for nutrients (total phosphorus, dissolved 
phosphorus, total nitrogen, ammonia plus organic nitrogen), heavy metals (lead, copper, zinc, 
cadmium}, and oxygen demand and sediment (BOD, COD, total suspended solids) based upon EMCs, 
land use, percent impervious, and annual rainfall; 

• applies a delivery ratio to account for reduction in runoff pollution load due to uptake or removal; 

• estimates runoff pollutant load reduction due to partial or full scale implementation of on-site or 
regional Best Management Practices (BMPs); 

• estimates point source loads for comparison with relative magnitude of nonpoint pollution loads; 

• and estimates annual loads from stream baseflow (Camp Dresser and Mckee 1996). 

Data modules required by the WMM include EMCs for each pollutant type, percent imperviousness for each 
land use type, average annual precipitation, annual baseflow, and BMP coverage. 

4.2 Data Modules 

Identical EMC, percent imperviousness, average annual precipitation, annual baseflow and BMP data modules 
were utilized for both existing and future conditions. 

Event Mean Concentrations. Because Cow Pen Slough Basin is dominated by agricultural and 
wetland areas, and pollutant loads from such areas tend to be more variable from one region to another, EMCs 
from the monitoring results of the Sarasota County MS4 National Pollutant Discharge Elimination System 
(NPDES) Permit Application Part II were applied instead of the default WMM values (See Appendix C). 

Percent Imperviousness. The NPDES Permit Application Part II for Sarasota County also contained 
percent impervious data, although the findings from the "Summary of Literature Based Runoff Concentrations 
for Selected Land Use Categories in Central and South Florida" were used as a reference to increase the percent 
imperviousness for water from 25 percent to 100 percent (See Table 4.1). 
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Table 4.1 - Percent Impervious 

1.0% 
1.0% 

20.0% 
30.0% 
40.0% 
85.0% 
70.0% 
80.0% 

Water 100.0o/o 
Wetlands 25.0% 
Ma"orRoads 90.0% 

Average Annual Precipitation. The average annual precipitation rate for the Cow Pen Slough Basin 
is 60.21 inches. 

Annual Baseflow. Al; a suggested WMM model strategy, an annual baseflow was not entered, since 
default baseflow concentrations did not require any editing. 

Best Management Practices. Because of the existence of high water tables and highly permeable 
soils, structural BMPs in the Cow Pen Slough Basin consist solely of wet detention and extended dry detention 
ponds. 

The WMM simulates the effectiveness of structural BMPs by applying a constant removal efficiency for each 
pollutant (See Table 4.2). 

The WMM does not assign removal efficiencies for total dissolved solids (IDS), phosphorous (P), and 
nitrite+nitrate (NO,+NO,) for extended dry detention ponds. 

Table 4.2 - Constituent Removal Efficiencies (Constants) Within WMM 

Cadmium 80% 80% 
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4.3 Model Limitations 

Uibaniz.ed areas in the Basin; (low density residential, medium density residential, high density residential, 
commercial, office/light industrial, heavy industrial and major roads) represent only 6.7 percent of the total 
land use in the Cow Pen Slongh Basin (See Table 4.3). Because the Cow Pen Slough Basin is relatively 
undeveloped, it is pertinent to mention that the use of the WMM model is inappropriate when attempting to 
evaluate the water quality impacts of development projects that are only a small percentage (e.g., less than 10 
percent) of a watershed drainage area (Camp Dresser and Mckee 1996). 

4.4 Zone Configuration 

The Cow Pen Slough Basin has been divided into 66 subbasins. Due to memory limitations in using the 
WMM, the subbasins were compressed into eight "wnes" which were delineated by similar hydrologic 
characteristics (See Figure 4.1). 

4.5 Water Quality Investigation 

Existing Conditions. Currently, the Cow Pen Slough Basin is dominated by forest/open land use 
consisting of 11,555 acres or 29 percent of the total land use (See Table 4.3). Agricultural/pasture is the second 
ranking land use with 9,285 acres comprising approximately 23 percent of the total land use. 

Table 4.3 - Existing Land Use by Zone 

2,675 1194 
1,621 701 781 935 1,614 720 355 

320 345 294 89 146 0 117 

0 0 0 0 1 0 0 

0 0 0 0 0 13 0 91 104 
0 0 65 0 5 0 4 0 74 
0 0 0 0 0 0 0 0 0 
0 0 24 0 0 0 0 7 31 

Water 15 0 163 0 0 96 5 135 414 
Wetlands 1,906 411 2,229 1,169 290 880 1,096 681 8,662 
Ma"orRoads 0 0 12 20 0 31 17 34 114 

TOTAL 12,189 2,443 8,630 3,564 1,320 4,366 3,854 4,106 40,472 

Urban areas consist of2,712 acres, including low density, medium density and high density single family 
residential areas, commercial, office/light industrial, heavy industrial areas, and major roads which represents 
only 6.7 percent of total land use. 

Because the Cow Pen Slough Basin is dominated by low intensity land uses, nutrient and sediment loads are 
higher than those pollutants associated with urban development, such as heavy metals (See Appendix C). 

In general, pollutant loads in Cow Pen Slough Basin can be associated with the size of the zone. Zone one, 
which is the largest zone (12,189 acres or 30 percent of total Basin) carries the highest surface pollutant loads 
except for heavy metals. The woe is comprised of approximately 46 percent forest/open, 22 percent 
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agricultural/pasture, and l3 percent cropland land use. The high percentage of agricultural/pasture, 
forest/open, and cropland land use could contribute to tbe high nutrient and sediment loads present. 

Zone tbree contains tbe largest amount of utban development, comprising approximately l3 percent of its total 
land use. Consequently, zone tbree has tbe highest surtace pollutant loads of heavy metals, even tbough its 
wban areas have a 100 percent BMP coverage (See Appendix C). Zone tbree also ranks second in nutrient and 
sediment loads due to agricultural/pasture, forest/open, and cropland land use representing 30, 16, and 13 
percent of its total land use respectively. 

Future Conditions. On a watershed scale, wbanizing trends are evident in a conversion of 
approximately five percent of rural landuse (forest/open, agricultural/pasture, cropland, and wetlands) to wban 
landuse (residential, commercial, industrial, and roads). Future conditions in Cow Pen Slough Basin depict 
forest/open land use will continue to be tbe largest land use, comprising 11,370 acres or 28 percent of the total 
land use (See Table 4.4). Agricultural/pasture land use remains tbe second ranking land use witb 8,585 acres 
representing 21 percent of tbe total land use. Agricultural/pasture land use decreased in acreage approximately 
7 percent and wetlands decreased approximately 5.5 percent from existing conditions (see Section 4.6 for more 
information on wetland loss data limitations). 

Table 4.4 - Future Land Use by Zone 

Forest/°""n 
Arn cultural/Pasture 2,478 533 2,578 1,194 l 246 990 565 8,!185 
Cropland 1,450 702 896 781 869 1,535 708 338 7,278 
Low Density Residential 620 345 1,725 294 51 146 0 87 3,268 
Medium Density Residential 0 0 502 0 105 136 0 105 848 
High Density Residential 0 0 0 0 0 16 0 161 177 
Commercial 0 0 l 0 5 0 4 0 10 
Office/Light Industrial 0 0 0 0 0 0 0 170 170 
Heavv Industrial 0 0 24 0 0 0 0 0 24 
Water 15 0 153 0 0 63 5 117 353 
Wetlands* l,743 337 2,054 1,169 289 861 1,096 638 8,187 
MaiorRoads 0 0 12 20 0 46 15 108 201 
TOTAL 12,189 2,443 8,630 3,!164 1,320 4,366 3,854 4,106 40,472 

*Note: Any loss of wetland acreage resultingfromfature land use changes must be mitigated as required 
under applicable federal, state and local law. 

Basically Cow Pen Slough Basin remains predominately agricultural/pasture and forest/open, but increases in 
more intensive land uses are evident. There are approximately 4,698 acres of developed areas including low 
density, medium density and high density single family residential areas, commercial, office/light industrial, 
heavy industrial areas, and major roads. These developed areas represent 12 percent of tbe total Basin land use 

which is an increase of approximately 73 percent from acreage of developed areas for existing conditions. Low 
density residential land use increased the most out of all wban land uses, from 2,312 acres to 3,268 acres 
resulting in a 41 percent increase. 

Witb tbe onset of more urbanized land uses, tbe surface pollutant loads of BOD and COD increased 
approximately five percent in this future scenario (See Appendix C). 

Total Suspended Solids (TSS) loads decreased approximately five percent due to tbe decrease in 
agricultural/pasture, forest/open, and cropland land uses. 
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Zone fonr is the only zone to show virtually no change between cnrrent land nse and projected future land nse. 
Becanse zone one remains the largest zone in the Basin in this future scenario, it continnes to cany the highest 
pollutant loads. 

In future conditions, zone three continued to have the largest percentage ofwban development comprising 27 
percent of its total land nse which is a 92 percent increase from existing conditions. 

Percent reductions in surface pollutant loads remained consistent, with the exception of zones one, six and 
seven which had increases in percent reductions due to increased BMP coverage (See Appendix C). 

4.6 Data Limitations 

A direct comparison between the cnrrent and future land nse conditions is made difficult becanse the 
classification system nsed to develop those databases is not exactly the same for each time period (see Figs. 2.2 
and 2.3). The cnrrent land nse file is more specific in terms of ground details than the future land nse. For 
example, areas classified as "rural" or "semi-rural" in the future land nse file actnally include a wide variety of 
land uses inclnding residential, recreational, agricultnral, rangeland, forestry, water, wetlands and public 
utilities in the cnrrent land nse file. 

To facilitate the WMM analysis, a decision was made to nse the cnrrent land nse categories in those areas 
classified as "rural" in the future land nse database. In areas classified as "semi-rural" in the future land nse 
database that are in the cnrrent land nse database as residential, industrial, water, wetlands and public utilities, 
the cnrrent land nse values were nsed. For the Pineland Reserve and Myakka State Park, the cnrrent land nse 
categories were nsed for wetland and water. As in the hydrologic/hydraulic analysis (section 3 .1) the 
modifications were deemed necessary to better account for land nses that are not likely to change in the future. 

Since these modifications were only applied to selected areas in the future land nse database, the acreage of 
categories such as wetlands does not include those wetlands in the cnrrent land nse file located outside of the 
affected areas. As a result, the wetlands acreage in the future conditions database is understated and represents 
a hypothetical loss of wetland not expected to actually occnr in the future. 

4. 7 Water Quality Level of Service 

Introduction. Since there is no commonly accepted measure of service that adequately describes 
stormwater LOS, the proposed stormwater management Water Quality Level of Service (WQLOS) scale and 
implementation guidelines discussed in the "Report to Plan Oversight Committee" written by the Stormwater 
Level of Service Conventions Committee were nsed in determining the WQLOS for the Cow Pen Slough Basin. 

The Stormwater Level of Service Conventions Committee was created to enconrage a consistent approach to 
stonnwater LOS among the five water management districts and the DEP. The committee consists of 

representatives from the five water management districts and DEP, with input from the Florida Department of 
Community Affairs and a number of local governments, and private consulting engineers and planners. 

Methodology. Because demand for stormwater management is heavily dependent on the physical and 
land nse characteristics of the Basin, storm water LOS is defined as an attribute of the Basin rather than that of 
a facility. Essentially, the capacity of a watershed to effectively handle a storm which presents a demand on the 
stormwater management system, determines the WQLOS. 

This method allows areas in the watershed; such as forest/open, wetlands, or other low intense land uses that do 
not require wban stormwater systems; to be accounted for in determining the WQLOS. Other methods utilize 
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only BMP efficiency data to detennine the WQLOS and are not applicable if the watershed is relatively 
undeveloped. Since Cow Pen Slough Basin is basically undeveloped, this method provides a more descriptive 
and appropriate WQLOS for existing and future conditions. 

Computation. In assigning a WQLOS, each zone was evaluated and assigned a multiplier. A 
multiplier is a numerical measure between 0 and 5 that describes the treatment capacity of the storm water 
management facilities serving the area. 

Preservation areas have a multiplier of 5 which is an atypically high level of stormwater treatment and 
comprises a system which solely serves lands which are not expected to be a source of pollution to receiving 
waters. Any lands currently under silviculture or agricultural use do not qualify for a multiplier of 5. 

A multiplier of 4 is for a superior level of stormwater treatment and comprises a completed system of BMPs 
which improves the quality of stormwater runoff to exceed state water quality standards prior to discharge to 
receiving waters. A system under this service level consists of significant regional treatment facilities and/or 
individual treatment facilities for all of the development sites with a treatment capacity, which exceeds the 
presumptive treatment methods of the appropriate stormwater quality treatment rules by 50 percent. 

A multiplier of 3 is for a standard or adequate level of stormwater treatment and comprises a complete system 
of BMPs which improves the quality of stormwater runoff to meet or exceed state water quality standards prior 
to discharge to receiving waters. The treatment system defined by the LOS provides 100 percent of the 
required treatment storage volume. Also, this multiplier represents any special water quality criteria in force in 
the watershed such as Surface Water Improvement Management (SWIM), Outstanding Florida Waters, or 
NPDES. 

A multiplier of 2 is for a substandard level of stormwater treatment and consists of a substantial system of 
BMPs which improves the quality of storm water runoff but may not meet state water quality standards prior to 
discharge to receiving waters. Under this LOS level, the treatment system may consist of a few regional 
treatment facilities and/or individual treatment facilities and provide between 50 to 100 percent of the required 
treatment storage volume. 

A multiplier of 1 is for an even more substandard level of stormwater treatment and consists of a limited system 
of BMPs, which improves the quality of stormwater runoff, but may not meet state water quality standards. 

A multiplier of 0 is the lowest level of storm water treatment and comprises a system of few if any BMPs to 
improve the quality of stormwater runoff prior to discharge to receiving waters. 

After assigning a multiplier, it was used with the total acreage of the zone to derive a water quality index 
(WQI) which is illustrated in the following equation: 

WQI = l: (Area • Multiplier) 
Total Area 

The WQI was then related to six WQLOS measures (See Table 4.5). 

Table 4.5 - Water Quality Level of Services 

WO LOS A B c D 
WQI WQI=5 5>WQI~4 4>WQI~3 3>WQI~2 

E F 
2>WQI~l WQI<l 

The descriptions for WQLOS A through Fare as follows: "A" denotes a watershed with no negative 
stormwater quality impacts; a ranking of"B" describes a watershed with superior stormwater water quality 
treatment; a watershed ranked at "C" has adequate or standard stormwater quality treatment; a "D" ranking 
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denotes a sub-standard water quality treatment; an "E" ranking represents a watershed with poor stormwater 
quality treatment; and an "F' watershed has little or no water quality treatment. 

Existing Conditions. Zones two, three, four and five received a multiplier of four because a superior 
level of stormwater treatment and a complete system of BMPs are implemented by significant regional 
treatment facilities and/or individual treatment facilities which have a treatment capacity exceeding 50 percent 
for all development sites (See Table 4.6). 

Table 4.6 - Multipliers for Existing Conditions 

1 12189 3 36,567 
2 2,443 4 9,772 
3 8,630 4 34,520 
4 3,564 4 14,256 
5 1320 4 5,280 
6 4,366 3 13,098 
7 3,854 0 0 
8 4,106 3 12,318 

TOTAL 40472 125,811 

Zones one, six, and eight received a multiplier of three, because the BMP treatment capacity provides no less 
than 100 percent of the required treatment storage volume. 

Zone seven does not have any existing BMPs, therefore a multiplier of zero was assigned. 

Using the information in Table 4.6, the WQI for existing conditions was described as follows: 

WQI =I: (125.811) = 3.10 
40,472 

A WQI of 3.10, which is related to a WQLOS ofC, represents an adequate or standard stormwater quality 
treatment for existing conditions. 

Future Conditions. Future conditions are subject to regulations set forth in 1990, enforced by EPA, 
which require that the impact of wban development on water quality shall be reduced to the "maximum extent 
practical." These regulations stem from the "Federal Water Pollution Control Act," US Public Law 92-500, 
which stipulates that the existing NPDES permit program applies to stormwater runoff. This, of course, effects 
the WQLOS for future conditions. For example, the multiplier for zone seven increased from zero to three for 
the future scenario due to the special water quality criteria under NPDES (See Table 4.7). 

The multipliers for the remaining zones did not change since the treatment capacities are expected to continue 
due to NPDES regulations. 

Table 4. 7 - Multipliers for Future Conditions 

l 12,189 3 36,567 
2 2,443 4 9,772 
3 8,630 4 34,520 
4 3,564 4 14,256 
5 1,320 4 5,280 
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6 4,366 3 
7 3 854 3 
8 4106 3 

TOTAL 40472 

Using the information in Table 4. 7, the WQI for future conditions is derived below: 

WQI = i: (137,373) = 3.39 
40,472 

13,098 
11,562 
12,318 

137 73 

A WQI of 3.39, which is related to a WQWS of C, represents an adequate or standard stonnwater quality 
treatment for existing conditions. 

4.8 Recommendations 

Trends toward more intense land uses are evident in the Cow Pen Slongh Basin and becanse pollutant surface 
loads correspond directly with predominate land nses, higher levels of BOD, COD, and heavy metals are 
expected. Although decreases in agricultural/pasture and forest/open land nse are predicted, nutrient loads 
could increase due to the rise in residential areas as a result of an increased nse of lawn fertilizers. 

The existing WQLOS is indicative of the rural nature of the Basin, since most development projects have 
adequate treatment facilities. The future WQWS is indicative of the implementation ofNPDES which effects 
the impact of development projects. 

The effects on water quality LOS within the Cow Pen Slough Basin by encroaching development projects can 
be minimiz.ed with the implementation and enforcement ofNPDES. 
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SECTIONS 

POTENTIAL FOR WETLAND RESTORATION 

Wetland losses in the Cow Pen Slough Basin have been relatively minor compared to the more urbanized 
portions of the county (Sarasota County Planning Department, 1995). Most of the landscape remains in 
agricultural use, including large tracts of native range and improved pasture. Many wetlands still remain in 
this landscape. The primary impact to these wetlands is drainage, although some marshes have been converted 
to shallow ponds for agricultural use. Other impacts include encroachment of exotic or invasive plant species 
such as cogon grass in some prairie systems and destruction of ground cover by feral hogs. 

Even though many wetlands exhibit the effects of drainage to varying degrees, restoration or enhancement is 
generally viable from an ecological standpoint. However, logistical considerations such as flooding concerns 
and property ownership may hamper the viability of restoration or enhancement of many sites. 

The predominant wetland types in the Basin are wet prairie and depressional marsh. There are extensive areas 
of pine flatwoods as well, and the boundary between these and wet prairie systems can be indistinct. The 
marshes on the other hand, are more easily identifiable, as they are nsually fairly circular in shape and contain 
distinctive concentric bands of vegetation marking zones of different hydroperiods. The central, deepest part of 
the marsh is usually inundated for at least nine months out of the year. The wet prairies are generally 
inundated only during the wet season, and pine flatwoods generally only during the wetter periods of the 
season. Hydric hammocks and bottomland hardwood forests often experience flooding during these wetter 
periods as well. 

The primary ecological functions of wetlands in the Basin are 1) wildlife habitat and 2) storage of runoff and 
occasional floodwaters. Data from the Florida Grune and Freshwater Fish Commission (Cox, et. al., 1994) 
indicate that areas important for a variety of endangered and threatened species are found distributed 
throughout the Basin. Marshes in particular are important in providing food for wading birds during the dry 
season. During the rainy season especially (June-October}, wetlands have the potential to attenuate peak flows 
from storm events in the slough. In a few instances where wetlands occur between the slough and an intensive 
land use, they have the opportunity to provide some degree of enhancement of water quality by filtering 
contaminants from stormwater. 

In examining opportunities for restoration and enhancement of wetlands in the Cow Pen Slough Basin, 
consideration should be given foremost to which wetland function(s) are most critical at specific locations in 
the Basin. For example, the headwater wetlands of the Cow Pen Slough Basin above Fruitville Road are very 
important for runoff water storage since they drain a relatively high proportion of the Basin. Wetlands on the 
Pine lands Reserve property near the south end of the Basin are very important as habitat because of their mostly 
unaltered condition and adjacency to the Myakka State Park. For the Cow Pen Slough Basin, water storage was 
considered to be the overall highest priority function of wetlands throughout the Basin, because "feast or 
famine" water delivery to the slough was identified by several local agencies as a key factor in both water 
quality and quantity problems. These problems are largely a result of the fact that the Cow Pen Slough Basin is 
a relatively large Basin draining through a small outlet area. 

Wetland restoration involves restoring a viable wetland on a site where a wetland once occurred but, either 
through hydrologic modifications or filling, does not now occur. Wetland enhancement refers to improving the 
ecological quality of an existing wetland in the landscape, and can be accomplished by means such as 
improving site hydrology, removing exotic invasive species, planting desired species, etc. In many cases in the 
Cow Pen Slough Basin, enhancement is sufficient and is the recommended alternative. Fortunately, much of 
the Basin's wetland acreage suitable for enhancement is herbaceous. Restoration and enhancement efforts are 
generally more successful on herbaceous sites than on forested sites because hetbaceous sites usually are less 
structurally complex and reach maturity faster. 
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Several factors were considered in the analysis of potential wetland restoration/enhancement sites. These 
include wetland type, proximity to the main channel of the slough. surrounding land use, proximity of 
pennitted agricultural water use, ease of site management/monitoring, and land ownership/acquisition and 
conservation easement considerations. 

Generally speaking, as distance from the main slough channel increases, wetlands exhibit increasingly less 
hydro logic stress from the effects of drawdown created by the slough. By the same token, because of the 
greater drawdown, restoration or enhancement of wetlands adjacent to the channel is less likely to be successful 
than efforts in areas further from the main channel. Analysis of data on existing and projected site hydrology 
is critical before making decisions regarding the feasibility of wetland restoration or enhancement on a given 
site. 

Ranching is the major agricultural land use in the Basin. There are many marshes on ranchland that could be 
enhanced by increasing the hydroperiod via the plugging or filling of ditches. There is extensive minor 
ditching connecting many of these depressions and draining them to the slough. Removal of the ditching 
would expand the aereal extent and hydroperiod of these wetlands. Areas should be chosen that would not be 
significantly affected by pennitted surface water or surficial aquifer drawdowns. The result of enhancement 
would be attenuation of flows to the slough, but unwanted flooding may occur on ranchlands or adjacent 
property. In addition, plugging of ditches, while cheaper and easier than filling, can cause growth of water 
hyacinth, a nuisance species. However, removal of ditching is an inexpensive alternative that should show 
positive ecological results quickly on a localized scale. 

Wherever possible, wetlands in the slough's tributary headwaters should be preserved, restored, or enhanced. 
Wetlands along headwater streams receive proportionately more overland runoff than downstream wetlands, 
and their position in the Basin results in their runoff water quality enhancement and storage capacity having 
greater impact on overall watershed hydrology. Wetlands above Fruitville Road are especiaily important for 
storage of runoff waters. Currently, there is little development in this area, but if development increases, these 
wetlands will be increasingly important in maintenance of water quality as well as storage. 

Enhancement or restoration of tributary (riparian) systems should include removal of ditching and 
channelization where it exists to recreate more natural stream meanders and bank slope contours. However, 
this is a relatively complicated undertaking, and without major structural changes to the main channel it would 
achieve limited gains. 

Wetlands throughout the Basin are important as habitat for wildlife, but wetlands and uplands on the Pineland& 
Reserve (county-owned land) and the Hi Hat Ranch (privately owned) represent the largest intact acreages of 
significantly undistwbed habitat mosaic in the Basin and are important at the landscape scale for Sarasota 
County. Both tracts cover thousands of acres. The Pineland& Reserve is adjacent to the Oscar Scherer State 
Park on the west and the Myakka River State Palk on the east. The Hi Hat ranch contains most of the Basin 
between Fruitville Road and Clarl< Road (Hwy. 72), excluding one residential subdivision of a few square miles 
along the eastern border of the main channel of the slough. Because of the siz.e and diversity of these two 
parcels, maintenance and enhancement of wetlands on them and in between them would be very beneficial to 
wildlife. Florida Game and Freshwater Fish Commission data indicate that the wetlands on the Pineland& 

Reserve, Hi Hat Ranch, and land in between are of high priority for between four and nine wetland dependent 

species listed by the state (Beever, J., pers. comm.). 

Practically speaking, barriers exist that may challenge efforts to achieve restoration/enhancement of significant 
acreage. The major considerations are the addition of water to lands where it will be incompatible with current 
land uses and land acquisition issues. In some cases, entire properties may need to be acquired for conservation 
purposes in order to achieve significant gains in wildlife habitat or onsite water storage. However, some 
landowners may be interested in alternatives such as cost-sharing incentives, conservation easements, and other 
preservation mechanisms that allow them to retain ownership of the land and manage it in an environmentally 
responsible manner. Examples of these alternatives are programs such as USDA's Wildlife Habitat Incentive 
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Program and Wetland Reserve Program administered by the NRCS, as well as restoration or enhancement of 
wetlands for the purpose of mitigation (compensation) for authorized wetland impacts on other properties. 

For the locations of wetlands in the Cow Pen Slough Basin, see Figure 5.1. Information in this figure was 
derived from the 1995 Sarasota County land use database file. 

Page 50 of61 





SECTION6 

ALTERNATIVES TO ADDRESS FLOODING 
LEVEL OF SERVICE DEFICIENCIES 

Alternatives to address flood protection LOS deficiencies were investigated as part of a detailed hydrologic and 
hydranlic analysis. These alternatives and their effectiveness in resolving the LOS deficiencies are discussed 
below. Fignre 6.1 shows the location of the proposed alternative solntions. 

6.1 Alternative 1 

Alternative l considers improved conveyance at structnres. The following list of recommended improvements 
is based upon the LOS projected for the year 2010 based npon changes in land nse projected by Sarasota 
Connty. The recommended improvements are as follows: 

Arterial. 

Fruitville Road at Cow Pen Slough - replace 4 corrugated metal pipes with a bridge structure. 

Neighborhood. 

Bern Creek Loop - sonthern crossing of Cow Pen Slongh - replace 4 corrugated metal pipes with a bridge 
structure. 

Bern Creek Loop - northern crossing of Cow Pen Slough- raise minimnm road elevation to 49.0 feet 
NGVD. 

Bern Creek Loop - small tributary of Cow Pen Slough to northwest - raise minimnm road elevation to 
48.3 feet NGVD. 

Laurel Oaks Road - western crossing of Salt Creek where split occurs - replace 12 inch steel pipe and 18 
inch reinforced concrete pipe with two 3 ft. X 5 ft. concrete box culverts or hydraulic 
equivalent. 

Knights Trail - western crossing of Salt Creek where split occurs - replace one 18 inch x 30 inch elliptical 
concrete culvert and 12 inch corrugated metal pipe with a 3 ft. x 8 ft. concrete box culvert or 
hydraulic equivalent. 

Rustic Road - western crossing of Salt Creek where split occurs - replace the 30 inch concrete culvert with 
three 72 inch corrugated metal pipes or hydranlic equivalent. 

Rustic Road - north-south tributary of Salt Creek - replace the 30 inch concrete culvert with two 72 inch 
corrugated metal pipes or hydraulic equivalent. 

Dirt Road crossing just south of the previous crossing - replace the 24 inch x 42 inch corrugated metal 
pipe arch pipe with two 72 inch corrugated metal pipes or hydraulic equivalent. 

Rainbridge - raise minimnm road elevation to 5.1 feet NGVD. 
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6.4 Other 

Another improvement which should be considered by the County is the following: 

Dirt Road Crossing - Salt Creek just south of confluence of Salt Creek split, adjacent to citrus grove - this 
crossing is apparently for local farm traffic. There is a culvert of unknown size with large rubble 
on both inlet and outlet sides. This structure will be breached during a raiofall event as low as a 24 
hour - 2 year return period raiofall event. Although this structure only minimally affects the water 
surface profile, it does pose a potential problem if this structure washes out. 

This was not modeled hydraulically as an alternative. 

6.5 Recommendations 

Alternative 1 is recommended as the best solution to address deficiencies in the current flooding LOS. It 
directly addresses the flooding LOS deficiencies using structural measures at the roads involved. It also could 
easily be done over a period of time by prioritizing the structures to be upgraded and completing the project in 
phases. 

Alternative 2 was not chosen since the reconstruction of Structure No. 3 would increase flooding of agricultural 
areas immediately upstream of the structure. Channel stability around Structure No. 3 needs to be further 
investigated to determine if Structure No. 3 can be safely removed, or if structural measures need to be taken to 
insure channel stability. 

Although Alternative 3 would address most of the flooding LOS deficiencies, it was not chosen as the 
recommended alternative. Since the area in the north part of the Basin is relatively flat, a large land area 
would be required for the storage area effort. Also, this area is relatively undeveloped, and wetland destruction 
as a result of the construction of the storage areas would make permitting difficult if not impossible. 
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SECTION7 

CONCLUSIONS 

The public was invited to a meeting held on June 18, 1997 to comment on the Cow Pen Slough Basin Master 
Plan and any problems that they would like to have addressed specifically. NRCS has reviewed each of the 
comment sheets and, in many of the cases, has spoken with these individuals to gain a better understanding of 
their comments. 

Based upon the comments and follow-up interviews NRCS recommends that the county should do the 
following: 1.) Involve Florida DOT in resolving the flooding concerns on State Route 72. Drainage ditches 
adjacent to State Route-72 stay flooded with water for extended periods of time. 2.) Utilize a heayy storm early 
warning system to alert the SEU maintenance division to open the flood control gates at Structure # 1 and #2 
well in advance of peak flows. 3.) Establish a long term routine maintenance plan for the upper reaches of the 
unconstructed slough (Bern Creek Loop area) with reserve funds for exigency channel dredging, structure 
maintenance and ditch cleanout when the drainage system develops restrictions. 4.) The county may have 
originally created the Hawkin's Ranch Ditch, but this ditch has not been maintained. Apparently, several 
drainage ditches in this area do not have an adequate outlet. The county should either investigate alternative 
drainage routes or develop maintenance plans for existing and historic drainageways (Hawkin's Ranch Ditch) 
to provide flood relief for residents on Curlew, Hawkins, Dove and Clark Roads. 5.) Continue the current 
operation and maintenance schedule with the above additions. 

The comments from residents in the Woodlands and East Lake subdivisions appear to reflect a controversy 
between the developers and residents. The county appears to have no maintenance responsibilities in these 
areas and the required levels of service are met. The residents are inconvenienced during the 25+ year events 
for a short time (3-5 days) although their property is saturated and may be ponded in depressional areas during 
other seasonally wet times. Generally the residents in the developments are at least accepting, if not happy, 
with the current drainage infrastructure recognizing the costs and property impacts involved. 

Private property owners are not willing to accept additional stormwater from upstream areas in order to relieve 
upstream landowner's flooding without conveyance improvements downstream and/or tax relief, flood 
mitigation income, etc. to offset their resulting property value and use impacts. 

The audience that attended the public meeting on June 18, 1997 was generally receptive to the idea of 
Alternative 1. Several people expressed concern as to the cost of such an undertaking. NRCS recommends that 
in addition to the above noted recommendations, that the county make the structural improvements outlined in 
Alternative l, obtain the services of professional engineer to determine the best method of stabilizing the Cow 
Pen Slough at the defunct Structure 3, and address the blocked culvert noted in Section 6.4. 

Cow Pen Slough Basin is a relatively undeveloped basin with good water quality. The effects on water quality 
LOS within the Cow Pen Slough Basin by encroaching development projects can be minimi7.ed with the 
implementation and enforcement ofNPDES. Wherever possible, wetlands in the slough's tributary headwaters 
should be preserved, restored, or enhanced. Wetlands along headwater streams receive proportionately more 
overland runoff than downstream wetlands, and their position in the Basin results in their runoff water quality 
enhancement and storage capacity having greater impact on overall watershed hydrology. Wetlands above 
Frnitville Road are especially important for storage of runoff waters. Currently, there is little development in 
this area, but if development increases, these wetlands will be increasingly important in maintenance of water 
quality as well as storage. 
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APPENDIX A 

A.l Introduction 

The purpose of this appendix is to describe GIS activities completed for the Cow Pen Slough 
Floodplain Management Study. The accomplishments are presented for each relevant sub
Task defined under Task 3 of the Study Elements and Intensity section in the Plan of Work. 
The spatial data bases for the Cow Pen Slough basin were developed using the following 
guidelines: 

1) All digital maps were converted to a common projection and coordinate system (State 
Plane West, Zone 3626, 1927 North American Datum), and 

2) All digital layers representing characteristics of sub-basins were clipped to the Cow Pen 
Slough basin boundary. 

A.2 Task 3.1: Review Existing Available Data 

The following digital maps were collected from SWFWMD: topography (5-ft), soils, National 
Wetlands Inventory, land use (Manatee), Evapotranspiration sites, flowing water sites, 
stormwater permit exemption points, stormwater permit boundaries, municipality locations, 
coastline, county lines, generalized hydrography, generalized roads, public land survey system. 

The following digital maps were collected from Sarasota/Manatee County: ownership parcels, 
land use, land cover, future land use, basins boundaries, floodplain. 

The following digital maps were developed from existing NRCS data bases: roads, 
hydrography, public land survey system, drainage basins, 100-year/25-year floodplains. 

A.3 Task '.3.2: Evaluate & Define Deficiencies of Existing Data 

Land use data bases from Manatee County (1991) and Sarasota County (1994) were matched 
across county boundaries. However, there are discrepancies in the existing land use data base 
(delineated areas with conflicting land use codes) which will be resolved upon receipt of the 
updated April 1995 existing land use data base from Sarasota county. Modifications to the 
future land use file for the purpose of computing curve numbers are explained in A4. 

There are 42 soil mapping units in the Basin. The corresponding hydrologic group for each 
soil mapping unit was verified using the Soil and Water Feature tables published in the county 
soil survey. 



The wetlands map will be finalized after comparing data from the current land use against the 
current land cover digital data bases. 

A.4 Task 3.4: Existing & Future Land Use Analysis 

The existing land use data base was compared against 1993 aerial photographs by Sarasota 
County Planning Department. The location of existing Best Management Practices for the 
Watershed Management Model was determined from SWFWMD. The Future Land use map 
was updated using information from the Comprehensive Plan Amendment RU-27 adopted by 
Ordinance No. 96-027. 

A.5 Task 3.5: Delineation of Basin and Sub-Basins 

The delineation of the Cow Pen Slough Basin and Sub-basins was accomplished as follows: 
first, existing basin boundaries from various agencies were examined (USGS, FEMA flood 
studies, Sarasota County Stormwater Division, and watershed delineations for adjacent 
watersheds where basin master plans were available). Then, using 1980-1984 1:2,400 aerial 
photographs with 1 foot contour lines, USGS 7.5 minute quads, 1994 aerial photography, and 
field survey, new sub-basin boundaries were defined within the size limits specified. The new 
boundaries were digitized from mylar overlays of Bee Ridge, Lorraine, Verna, Old Myakka, 
Venice, Laurel, and Lower Myakka Lake quads, and merged after verification to create the 
Cow Pen Slough basin map. A 14-digit identification number was assigned to each sub-basin 
by adding a 6-digit number to existing 8-digit USGS cataloging units. Further adjustments 
were made based on delineations of adjacent watersheds (Fox Creek and South Creek) by 
private engineering firms. 

A.6 Task 3.6: Basin & Sub-Basin Inventory 

An inventory of hydrologic characteristics was completed and the results are stored in the 
Basin boundary digital attribute table and report files developed for each sub-basin. These 
characteristics include: drainage area in acres, hydrologic flow length, hydrologic slope, 
acreage and percentage by both current and future land use breakdown, acreage and 
percentage of impervious area based on current and future land use, acreage and percentage of 
NRCS hydrologic soil group, NRCS runoff Curve Number based on current and future land 
use. 

An inventory of drainage structures and basin network was also completed and the results are 
stored in the basin drainage spatial data base. The hydrologic characteristics include a cross 
section identification number, elevations, channel length to next structure and physical 
description. 



A. 7 Task 3. 7: Inventory Mapping 

This section includes previously mentioned tasks such as the basin/sub-basin boundaries and 
14-digit identification numbers, structure location and identification number, existing and 
future land uses, NRCS soil type. In addition, an inventory of the 25-year and 100-year 
floodplains was completed using a procedure similar to the drainage basin boundary delineation 
method. Corporate boundaries representing the county limits were also developed. 

All GIS coverages and related reports and programming codes will be forwarded to Sarasota 
county on an 8mm TAR tape. 
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APPENDIXB 

Hydrologic & Hydraulic Model Input and Output Files 

B.l June 1992 Calibration Storm 
COEHEC-1 
UNET 

B.2 Design Storms 
COEHEC-1 

100 yr Return Period 
25 yr Return Period 
10 yr Return Period 
5 yr Return Period 
2 yr Return Period 

B.3 Hydraulic Analysis 
UNET 

Cross Section File 
Boundary Conditions File 
Output Data 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIXC 

Watershed Management Model Data Modules 
and Output Files 

C.1 Event Mean Concentrations 

C.2 Nonpoint Source Loading Summary for Existing Conditions 

C.3 Best Management Practices Coverage Module for Existing Conditions 

C.4 Nonpoint Source Loading Summary for Future Conditions 

C.5 Best Management Practices Coverage Module for Future Conditions 


































