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1.0 OVERVIEW 
 
1.1 Authorization 
 
TBE Group, Inc. (TBE) has been contracted by the Southwest Florida Water Management 
District (SWFWMD) to perform updates to the Wiscon Watershed Management Plan. Under this 
authorization the “Maintenance of Watershed Parameters and Models includes the incorporation 
of land alterations and permitted information into the existing watershed database and revising 
the associated watershed model(s) to reflect current conditions.  Changes in the terrain, 
hydrologic and hydraulic conditions associated with land alterations will be collected from 
approved Environmental Resource Permits (ERP) issued by the DISTRICT and the Florida 
Department of Environmental Protection or local government, as applicable.  Additionally, new 
information may be captured for maintenance of existing watershed parameters and revising 
associated model(s) from information supplied by the public and deemed best available and/or 
newer topographic information, land cover, etc. ”. Tasks conducted under this Work Order are in 
accordance with Agreement No. 06CC0000049 and are summarized below: 
 

• Revise the Wiscon terrain, ICPR (Interconnected Pond Routing) model and floodplain 
with use of a Digital Elevation Model (DEM) generated from the latest Light Detection 
and Ranging (LiDAR) data. The previous 2006 study was based on a Triangulated 
Irregular Network (TIN) terrain created from digitized contours from SWFWMD aerials 
generally dated from 1984 thru mid-1990.  

• Compute the hydrological component of the model utilizing Green Ampt Method for 
excess runoff. The previous 2006 study model used the Soil Conservation Service (SCS) 
Curve Number (CN) method. 

• Incorporate percolation within natural depression areas and retention ponds that are 
located within type “A” soil, with the use of the ICPR PercPack model. 

  
The updated watershed model and geodatabase created under this assignment will allow the 
engineer to evaluate and delineate updated flood risks for the Wiscon watershed.  This report 
describes and serves as the justification for the model results. 
 
1.2   Purpose and Scope 
 
The purpose of this study is to incorporate recent acquired data into the 2006 study.  Recent data 
incorporated into the model included LiDAR topographic and terrain information, ERP data, 
geotechnical information where available, Institute of Food and Agricultural Sciences (IFAS) 
soils data and Natural Resource Conservation Service’s (NRCS) Soil Survey Geodatabase 
(SSURGO) soils characteristics.  The 2008 study also incorporated and used updated tools such 
as ArcHydro for GIS applications, ICPR Perk Pack for percolation and flood routing and finally, 
the use of the Green Ampt Method for excess runoff. 
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The 2008 Watershed Study developed under this authorization updated and utilized the best 
available data and tools to provide a reasonable, physically based study model for analysis and 
estimation of floodplain elevations.  This report serves as justification for the 2008 Study 
floodplain delineation and illustrates the differences between the 2008 floodplain and the 
existing (effective) FEMA floodplain delineation for the inundated areas. 
 
1.3  Criteria 
 
The 2008 Watershed Study has been developed in accordance with the following criteria: 
 

• Southwest Florida Water Management District Guidelines and Specifications for 
Digital Topographic Information, Watershed Evaluation, Watershed Management 
Plan, Watershed Management Plan Database Maintenance and Watershed Model 
Updates, dated August 2002 and subsequent updates. 

 
• FEMA Guidelines & Specifications for Flood Mapping Partners and Appendices, 

dated April 2003 and subsequent updates.  
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2.0 WATERSHED CHARACTERISTICS 
 
2.1 Project Location and General Description 
 
The Wiscon Watershed encompasses an area of approximately 38.3 square miles in the central 
area of Hernando County. Generally, the watershed is bounded near California Street on the east 
and by Mariner Boulevard on the west.  The Wiscon Watershed extends from the southern 
boundary near Spring Hill Drive to the northern boundary near Ponce de Leon Boulevard.  Major 
landmarks in the watershed include the Suncoast Parkway, a railroad right of way, Cortez Road 
(SR 50) and several county roads such as Powell Road and Spring Hill Drive.  See Figure 1, 
Location Map, Appendix A. 
 
Wiscon Watershed is a closed watershed that is internally drained by overland flow to low areas. 
The runoff is primarily discharged through soil infiltration. 
 
The elevations in this study are based on the North American Vertical Datum 1988 (NAVD 88).  
The conversion from the National Geodetic Vertical Datum is: NGVD29 – 0.84 = NAVD88. 
 
2.2 Terrain Features 
 
The Wiscon Watershed occupies an area of rolling terrain west of the Brooksville Ridge. Land 
elevations range from 87 feet NAVD to 30 feet NAVD at the lowest.  Generally, the Wiscon 
Watershed is in the physiographic region known as the Gulf Central Lowlands.  It is bounded on 
the east by the western edge of the Brooksville Ridge.  The western boundary is a ridgeline that 
separates the coastal region from the Gulf Central Lowland.  The Brooksville Ridge is a 
topographic ridge that runs approximately from Zephyrhills in Pasco County through Brooksville 
and continues northward into Citrus County. The Ridge is generally characterized by the 100-
foot elevation contour. The eastern most portion of the Wiscon watershed approaches this ridge.  
 
The Wiscon watershed extends approximately 9 miles north/south and the width varies east/west 
from 3 to 5 miles.  There are no prominent named water features in the watershed. 
 
2.3 Potentiometric Surface 
 
The Floridian Aquifer potentiometric surface is used for percolation calculations as an outfall for 
the watershed.  The potentiometric surface used for this Study is the 2004 United States 
Geological Survey (USGS) potentiometric surface.  This data feature is monitored and mapped 
by the USGS and maintained in the geodatabase by SWFWMD.  The Potentiometric surface in 
the Wiscon Watershed uniformly slopes from east to west from approximately elevation 38 to 
elevation 19 NAVD88. 
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2.4 Soils 
 
Soils within the watershed ranges from sandy, well-drained hydrologic group “A” to poorly 
drained hydrologic group “D”.  Hydrologic group “A” soils are the predominant soil group in the 
watershed.  The “D” and “C” group soils are located in the northeast quarter of the watershed. 
 
Soil characterization is generated using data available from the District.  Soils mapping units and 
hydrological types are derived from the United States Department of Agriculture (USDA) 
Natural Resources Conservation Service (formerly the USDA Soil Conservation Service) survey 
maps, IFAS and SSURGO soil characteristics data.  The latest edition of the Hernando County 
Soil Atlas is the USDA SCS Soil Survey of Hernando County, Florida issued in 1977.   
 
2.5 Land Use 
 
The Wiscon Watershed is a mixture of predominant land uses, residential, agricultural and forest.  
With the Suncoast Expressway and a major power transmission line traversing the full length of 
the Wiscon watershed, the utilities land use is a significant portion of the area.  The extractive 
land use, mining, is in a mostly contiguous area in the northeast portion of the watershed. 
 
Existing Land Use characterization was developed using the latest 2006 land use data available 
from SWFWMD.  The existing land uses and vegetation cover of the watershed were mapped in 
accordance with the latest Florida Land Use, Cover and Forms Classification System (FLUCCS) 
published by the Florida Department of Transportation (FDOT).  The FLUCCS provides specific 
descriptions of land uses and cover that are assigned codes for purposes of identification.   
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3.0 MODEL VERIFICATION AND VALIDATION 
 
3.1 Available Data 
 
The Wiscon model results were verified and validated based on the High Water Mark data 
available within the watershed.  Sources of data used for verification and validation include: 
 

• SWFWMD High Water Mark Geodatabase provided to TBE with a high-water-marks 
from numerous sources.   

• FDOT High Water Marks  
• SWFWMD and Hernando County Flood Complaints 
• Land Use and National Wetlands Inventory (NWI) Index 
• 1998, 2004, and 2007 Aerial Mapping  
• TBE field survey of High Water Mark after Hurricane Frances in 2004.  

 
3.2 Model Storm Event for Floodplain Delineation 
 
The storm event used for floodplain modeling and delineation is the 100 year event using the 24 
duration.  This storm event has a 1% probability of occurring in any given year.  The 100 year 
event is the rainfall event for this update.  There is no compelling data supporting the use of a 
multi-day duration for the Wiscon Watershed. 
 
3.3 Wiscon Floodplain Justification 
 
Justification for each AE, A, and X flood zone developed and delineated for the Wiscon 
Watershed is provided in Appendix A, Floodplain Justification.  The mined areas due to the 
continual landform changes are excluded from floodplain delineation and will be identified on 
the maps as mine exclusion areas. 
 
3.4 Model Validation and Verification Results  
 
For this report, model validation is defined as the comparison of the design storm event results 
with known and estimated high water marks within the watershed.  There are no lakes or bodies 
of water that have recorded water surface data available within the Wiscon watershed.  The 
methodology for model validation is through the use of available and known recorded high water 
marks.   
 
Model initial conditions for catchments were established by various means using the latest 
LiDAR information, aerial imagery, wetlands land use, NWI, and ERP seasonal high water table 
information.  The evaluation included development of the Green-Ampt parameters and 
adjustments to incorporate percolation in “A” zone soils. The initial results from model using the 
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one (1) day duration were found to be general agreement and found no other compelling 
evidence for a multi-day event. 
 
The verification event used for this study is Hurricane Frances which occurred between 
September 4, 2004 and September 7, 2004.  Hurricane Frances rainfall data for each sub-basin 
was calculated form recorded NEXRAD Doppler radar information. 
 
The rainfall in each of the sub-basins in this watershed was calculated from recorded National 
Weather Service (NWS) Doppler radar.  The rainfall amounts were recorded by the several rain 
gauges throughout the county. The Doppler radar of the rainfall was also recorded during this 
time period. These recording data were used to calculate the rainfall within each of the sub-
basins throughout the watershed. The rain gauge data was used to adjust the Doppler radar rain 
to provide input for the watershed model. Gauge-adjusted radar rainfall data maintains volume 
accuracy at the gauge locations while retaining special information from the radar data.  
 
The rainfall data acquired for Hurricane Frances was 15-minute incremental data for four days, 
385 data points for each sub-basin. The incremental rainfall data provided was reformatted to the 
cumulative rainfall input file format for ICPR and imported into a hydrograph library for the 
watershed. The hydrograph library could then be imported into the ICPR model input file.  
 
 
3.4.1 Flood Complaints and High Water Marks 
 
In review of flood complaints database, there are no complaints registered by the SWFWMD and 
Hernando County in the Wiscon Watershed.  Recorded complaints are not used for verification 
purposes due to no actual survey or other data supporting the water elevation, storm events, and 
the cause of flooding problem.   
 
Likewise, in the SWFWMD high water mark database there are no high water marks within the 
Wiscon Watershed, however, during the Wiscon public meeting a request was made to include 
percolation at Node NS0200.  The property address, 4243 Tacoma Ave has a depression behind 
the homes in the area that is in A soils.  See Exhibit 1, 4243 Tacoma Ave HWM Survey below.  
TBE visited the site with the homeowner and marked areas where water levels reached during 
the Frances rainfall events.  These marks were later surveyed by SWFWMD staff and data 
forwarded to TBE for model revision.  The model was adjusted with results for the model and 
survey high water mark data coming within 0.16 ft.  This is considered good results and model 
validation.   
 
HWM Survey Results at Node NS0200  =  20.01 
 
Wiscon Model Results at Node NS0200 = 20.17 
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3.4.2 FDOT Observed Water Levels 
 
The SWFWND high water database provided for this study includes observed water levels based 
on FDOT plans.  Of the 46 database points within the Wiscon Watershed, 15 points are reported 
as “PWL”, present water level.  These are considered to be the water level at the time of 
surveying the high water marks and therefore are not considered applicable for comparison in 
this study.  The remaining 31 high water points, there are 17 which are in roadside ditches or 
other isolated depressions that are some distance from the floodplain in the basin.  These 17 are 
also excluded from comparison.   
 
The high water mark database includes 14 observed water levels based on FDOT plans within 
the watershed that are reasonable and appropriate for comparison. These data points are listed in 
Table 1, FDOT Observed High Water Levels. 
 
 
 
 

Exhibit 1, 4243 Tacoma Ave HWM Survey 
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Table 1 
FDOT Observed High Water Levels 

 

Node Type Event             
Date Source 

High               
Water Mark 
Elevation 
(NAVD 88) 

Floodplain 
Elevation            
Frances              
(NAVD 88) 

Floodplain 
Elevation  
100YR-1D      
(NAVD 88) 

NC0125 HW 1959 FDOT_08510-3601 115.17 116.002 116.507

NZ0055 HW 1964 FDOT_08501-3601 137.17 143.591 143.833

NZ0055 HW 03/1985 FDOT_08590-3607 137.47 143.591 143.833

NZ0056 HW 1964 FDOT_08501-3601 132.57 139.149 139.682

NZ0060 HW 1964 FDOT_08501-3601 140.97 143.636 144.006

NZ0060 HW 06/21/1984 FDOT_08590-3606 142.17 143.636 144.006

NZ0060 HW 03/1985 FDOT_08590-3607 140.17 143.636 144.006

NZ0108 HW 06/21/1984 FDOT_08590-3606 115.17 116.255 116.441

NZ0138 HW 1959 FDOT_08510-3601 103.17 104.517 104.805

NZ0206 HW 1964 FDOT_08501-3601 115.17 104.625 117.253

NZ0206 HW 06/21/1984 FDOT_08590-3606 115.67 104.625 117.253

NZ0206 HW 06/21/1984 FDOT_08590-3606 115.67 104.625 117.253

NZ0385 HW 06/21/1984 FDOT_08590-3606 90.17 91.191 91.423

NZ0390 HW 06/21/1984 FDOT_08590-3606 88.47 89.687 91.159
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4.0 JUSTIFICATION FOR USING 100 YEAR 1 DAY STORM EVENT  
 
For the SWFWMD WMP projects, the floodplains are delineated based on the100 year 1 day 
storm event unless evidence available supports using multi-day events.  For the Wiscon 
watershed, the peak stages resulting from the 100 year 1 day storm event were used to determine 
the 100 year floodplain. 
 
There are no major lakes or large water bodies in Wiscon.  Initial stages for ponds used various 
data sources included the latest LiDAR data, aerial imagery, latest FLUCCS code information, 
NWI index, and ERP data.  For basins with wetland or wet depression areas, initial conditions 
are determined based on a combination of sources: recorded seasonal high water level or normal 
water level,  aerial photographs from 1998 (EL Nino), 2004 and 2007, and LiDAR data.  For 
basins that are considered dry, the initial stages are set at the lowest ground elevation. 
 
The update in hydrologic parameter for this study includes: total imperviousness, directly 
connected imperviousness, Green Ampt infiltration values, and the available soil storage.  
Imperviousness for this study is mostly based on the latest FLUCCS code information.  Green 
Ampt infiltration values and the available soil storage are based on NRCS’s SSURGO data.  
 
The current model results are based on the above hydrologic parameters and the latest 
topographic information.   
 
Evaluation of the 100 year 1 day and 5 day peak stages results indentified there is no compelling 
evidence suggesting multi-day storm events are applicable for this watershed.  As a result, the 
100 year flood plain delineation for the Wiscon Watershed is based on 100 year 1 day storm 
event. 
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5.0 COMPARISON OF FEMA AND 2008 FLOODPLAIN 
 
The existing Federal Emergency Management Agency (FEMA) floodplain covers approximately 
710 acres.  Comparison of the FEMA floodplain shows that a large portion of the floodplain 
resides within type “A” soils.  These areas as indicated previously are well drained sandy soils.  
Figure 2, FEMA Floodplain Delineation Map, Appendix A, identifies the existing FEMA 
floodplain areas.   
 
The 2008 Study using updated information and techniques described above results with a total 
floodplain area of approximately 2,674 acres.  Figure 3, 2008 Floodplain Delineation Map, 
Appendix A, shows the updated floodplain based on model results.   
 
The primary changes in floodplain delineations are attributed to modeling procedure and terrain 
definition not previously used in existing FEMA floodplain.  The area difference in floodplains 
from FEMA vs. 2008 is very significant, approximately 1,964 acres increase.   
 
The areas of increase are more significant outside of the mining areas in the northeast portion of 
the watershed.  The identified areas of floodplain that was not previously captured in existing 
FEMA studies are mostly due to more detailed terrain, soil infiltration, and modeling 
methodology. 
 
Figure 4, FEMA- 2008 floodplain Comparison Map, Appendix A, represents the comparison 
between the FEMA and 2008 floodplain delineations. 
 
As noted in the previous sections, the mined areas due to the continual landform changes are 
excluded from floodplain delineation and will be identified on the maps as mine exclusion areas. 
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6.0 WISCON WATERSHED FLOODPLAIN JUSTIFICATION 
 
Use of current terrain data, ERP structural data, percolation test data, as-built plans and survey 
data of known areas and rainfall event, this information has increased the physical accuracy of 
the data used for model development.  By use of the Green Ampt methodology for excess runoff 
and percolation in depression areas have provided justification of the floodplain delineation 
developed for the Wiscon Watershed.    
 
In response to comments from the District and PEER review process the model and floodplain 
delineation have been modified with responses provided in the response database included in 
Appendix B, Response to Comments/PEER Review 
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APPENDIX A 
 

FLOODPLAIN JUSTIFICATION MAPS 
 

(Figures 1,2,3 and 4) 
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