4. DATA DEVELOPMENT

DATA COLLECTION

A variety of data are required to develop a hydrologic/hydraulic model for a watershed, define model-specific parameter values, verify model results, and develop a sound surface water management plan to address flooding and water quality issues.  These data include, but are not limited to, existing and future landuse characteristics, soils characteristics, topography, rainfall and streamflow data, and details of existing water control and conveyance facilities and structures.

The data used for this project were obtained from a number of different resources. A list of data collected, their source, format, and a brief description are provided below:

Spot Elevation and One-foot Contour Map of the Study Area:

Source:
Lee County

Format:
Four mylar sheets (hardcopy) 

Description:
These maps covered a major portion of the study area. The spot elevations and contours were based on NGVD 1929 datum. The maps were dated 1990-91. The scale of the data was 1”=1000’. The contour interval was one foot.

Infra-red Aerials/Digital Ortho Quarter Quadrangles:

Source:
Land Boundary Information System (LABINS) of the FDEP

Format:
MrSID GIS format

Description:
These aerials were dated 1999 and were in State Plane Florida West geographical coordinates with NAD 1983 horizontal datum and the distance unit in feet.

Aerial Photographs:

Source:
Lee County

Format:
MrSID GIS format

Description:
These high-resolution aerials were dated 2003 and were in State Plane Florida West geographical coordinates with NAD 1983 horizontal datum and the distance unit in feet. These aerials covered the study area up to the Lee-Charlotte county line.  The contour maps of 1990-91 differed significantly from the 2003 aerial photographs. Aerial photographs showed new homes and mine pit developments that were not represented in the contour maps. 

Spot Elevations:

Source:
South Florida Water Management District

Format:
GIS Shape files

Description:
Spot elevations in feet based on NGVD 1929. The GIS data were in State Plane Florida East geographical coordinates. This data covered the study area up to the Lee-Charlotte county line.

Contour Maps:

Source:
Southwest Florida Water Management District

Format:
GIS Shape files

Description:
Two-foot and five-foot contours for Charlotte county area were obtained. This GIS data were in Universal Transverse Mercator (UTM) projection.

Landuse Map:

Source:
South Florida Water Management District

Format:
GIS – Arc/INFO coverage

Description:
Landuse data covering the entire study area dated 2000. Projection: NAD_1927_StatePlane_Florida_East_FIPS_0901

USDA-NRCS Soils Map:

Source:
South Florida Water Management District and Southwest Florida

Water Management District (SWFWMD)

Format:
GIS – Arc/INFO coverage (SFWMD) and Shape file (SWFWMD)

Description:
SFWMD data covers the Lee County portion of the study area, in NAD_1927_StatePlane_Florida_East_FIPS_0901 projection. 

SWFWMD data covers the Charlotte County portion of the study area, in NAD_1983_HARN_UTM_Zone_17N projection.

Construction Plans for Old Burnt Store Road Drainage Improvements:

Source:
City of Cape Coral

Format:
Hardcopy

Description:
Construction plans for the installation of 24” RCPs across Old Burnt Store Road completed in April 2004.

Copies of Environmental Resource Permits:

Source:
South Florida Water Management District

Format:
Hardcopy

Description:
Permits issued for various construction, development, and mining activities within the study area.

Raingage Rainfall data:

Source:
Lee County

Format:
Electronic (Excel Spreadsheet)

Description:
15-minute rainfall data from the Lake Fairways raingage located west of US-41 within the study area boundary for June 2003.

Next Generation Weather Radar (NEXRAD) Rainfall data:

Source:
South Florida Water Management District

Format:
Electronic (Excel Spreadsheet)

Description:
Daily rainfall data from the NEXRAD network for the study area for June 2003.

Streamflow Data:

Source:
United States Geological Survey (USGS)

Format:
Electronic (Excel Spreadsheet)

Description:
Mean daily streamflow data for the period 1984-2002 at the streamgage “USGS 264437081550100 GATOR SLOUGH AT US41 NEAR FT MYERS FL” and fifteen-minute streamflow data at this streamgage for June 2003.

GIS DATA DEVELOPMENT

Creation of Landuse Map for the Study Area:

The existing conditions landuse data for Lee County obtained from SFWMD was processed in GIS to develop a landuse shape file of the study area. The attribute table of this shape file included the three levels of Florida Land Use/Cover Classification System (FLUCCS) code. FLUCCS Level 2 landuse cover description and classification scheme obtained from SFWMD was added to the attribute table of the landuse shape file. Individual landuse categories were assigned landuse codes in the GIS database for further analysis to develop the hydrological characteristics of the watersheds. Figure 4.1 shows the Landuse Map of the study area. Table 4.1 provides the landuse codes and descriptions.

Creation of Soils Map for the Study Area:

The data obtained from SFWMD and SWFWMD were processed in GIS to develop the soils data of Lee County and Charlotte County areas, respectively. These data were merged to obtain a single soils shape file that covered the entire study area. Figure 4.2 shows the soils map of the study area. The SWFWMD soils database included both hydrologic soil group and soil description, while SFWMD data did not include hydrologic soil groups. Hydrologic soil groups from SWFWMD database were assigned to the corresponding soil descriptions in SFWMD database. For those soils not present in SWFWMD portion of the study area, the hydrologic soil group of a surrounding soil type was assigned. Table 4.2 provides the codes and descriptions of the soil types present in the study area.

Conversion of Spot Elevation/One-foot Contour Maps from Hardcopy to GIS:

The hardcopy mylar maps of spot elevations and one-foot contours obtained from Lee County were scanned to create JPEG files. These JPEG files were imported into GIS by georeferencing them in State Plane Florida West geographical coordinates using a world file that defines the x and y coordinates of a corner of the maps and a scale factor. This made it possible to overlay other GIS data on the spot elevation/contour map to delineate subbasins and the floodplain.

FIELD SURVEY

A limited field survey of the study watersheds sufficient for a master plan level study was performed to obtain the geometric characteristics of channels, swales, interconnects between watersheds, and water control structures in the existing conditions. Vertical elevations were determined by hand-held Global Positioning System (GPS) instrument with an accuracy of plus or minus 0.15 ft. Vertical Datum was based on NGVD 1929 and the horizontal datum was in NAD83-State Plane Florida West coordinates established based on existing County monumentation. These data were used as model input for hydraulic analysis. Electronic files of survey data are provided in the CD-ROM included with this report. AutoCAD drawings of surveyed control structures are included in Appendix A.

FIELD RECONNAISSANCE

Field reconnaissance of the study area was conducted to assess the existing conditions of the drainage ditches, channels, culverts, and other control structures. Extent of vegetation growth in the channels was assessed to determine the range of Manning’s ‘n’ values to be used in the model. Condition of the culverts was assessed regarding sedimentation that could reduce the conveyance. Sizes and inverts of the culverts and channel dimensions were also measured in the field for those structures that were not surveyed and for which no data were available from other sources; these structures were generally located along Gator Slough upstream of Burnt Store Road up to US-41.
CONCLUSIONS

1. Existing data were collected from various sources for the study watersheds. These data included topographic information, aerial photographs, landuse/soils information, permit information, rainfall and streamflow data.

2. The latest available contour map of Northwest Lee County region is dated 1990-91. Significant development has occurred in this region since 1991.

3. GIS data for the study area were collected from various agencies and were processed to set up the database for modeling.

4. A limited field survey with a detail sufficient for a master plan level study was performed to obtain the geometric characteristics of conveyance elements. 

5. Field reconnaissance of the study area was performed to assess the existing conditions conveyance elements and to identify issues of concern.

RECOMMENDATIONS

1. Since the topographic contour information available for the study area is dated 1990-91 and significant differences were noted between the contour maps and the 2003 aerial photographs, development of new topographic data is recommended for the study area.  This can be accomplished with the cooperation of South Florida Water Management District, City of Cape Coral, and Charlotte County. New technologies such as LIDAR are used elsewhere in Florida to develop elevation data for large areas. For example, Southwest Florida Water Management District is currently developing a District-wide elevation data using LIDAR. Such technologies should be used to develop new topographic contours of Northwest Lee County region for future studies.

2. GIS is playing a key role in several disciplines including water management to store, analyze, and manipulate spatial data. The GIS database of the study watersheds created in this study should be developed further to include other relevant watershed information. Digitization of data in other formats including hardcopy maps is important. Such a GIS database will serve as a valuable tool for water resources managers. Since the Northwest Lee County GIS database has been developed using the Lee County GIS standards, this database could be integrated seamlessly with other County-wide water resources GIS data as well as data from other County departments.

3. The GIS database of the Northwest Lee County region should be continuously updated to reflect the developments and changes within these watersheds to aid in efficient management of water resources in this region.

4. The field survey conducted for this study is limited in scope. Detailed survey should be performed for the engineering design of the proposed improvements and any future studies focused on specific watersheds.
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