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1.0  INTRODUCTION 

 
The purpose of this Floodplain Justification Report is to provide information regarding the reasonableness 
of the floodplain elevations simulated as part of the Centralia Watershed Management Plan Efforts.   This 
effort is an update of the preliminary floodplains generated during previous watershed management 
efforts in 2006.  After review and acceptance of this effort, the floodplain information will be used as part 
of the map modernization process in updating flood hazard areas for flood insurance mapping (FIRM) 
purposes. 
 
Engineering staff of the Southwest Florida Water Management District (District) and subcontractors ECT, 
Inc. conducted this watershed management effort to be used by the District and Hernando County, 
Florida as part of the floodplain mapping modernization process for Hernando County.   This justification 
report was prepared by the District. 
 
A watershed model and Geographic Information System (ESRI ArcMap

TM
)
 
database is provided along 

with the report.   Additional information used to support the development of the floodplains is provided in 
electronic deliverables.   An overview of the methodology and results is provided for general reference 
only.  More detailed information is provided in the enclosed electronic databases. 
 
This Floodplain Justification Report reflects comments made during internal reviews conducted in August 
2008, March 2009, and June 2009.   Responses and modifications to the modeled floodplains are 
provided in a spreadsheet related Geodatabase located under the ñCOMMENTò subdirectory of the 
project submittal. 
 

2.0  GUIDELINES AND SPECIFICATIONS 
 
The watershed management activities were conducted in general accordance with the following 
documents: 

¶ SWFWMD Guidelines & Specifications (G&S), current version with addendums 

¶ FEMA Guidelines & Specifications for Flood Mapping Partners, 2003 
 

3.0  WATERSHED DESCRIPTION 
 
The Centralia Watershed is approximately 25.2 square miles (16,105 acres) in size and is located in 
north-west Hernando County (Figure 1).   General characteristics of the watershed are summarized 
below: 
 

¶ Topography ï the terrain slopes from approximately 200 feet NAVD 88 beginning with 
Bailey Hill located in the southeast portion of the watershed and gradually declining to 
elevations less than 10-feet at the Gulf coastal areas located near US 19.  The watershed 
is characterized by numerous depressions created by dissolution and collapsing of the 
underlying limestone that become more characteristic of wetlands near the coast.   A 
natural channel exists in the eastern portion of the watershed, but gradually disappears 
as it enters the more karst areas of the watershed. 

 

¶ Water Bodies ï no significant lakes exist within the watershed.  Sinks, wetlands, and 
predominantly dry depressions are pervasive throughout the watershed.  A creek (Dry 
Creek) in the southeastern part of the watershed conveys runoff from Bailey Hill.  A 
remnant creek still exists in the northeastern portion of the watershed that conveyed 
runoff from an area that has now been mined for limerock. 
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¶ Soils ï deep sandy soils characterize (predominantly Candler) approximately 60-70 
percent of the watershed.  Candler soils are characterized as hydrologic óAô soils which 
have good infiltration and very low runoff potential.  The upper horizon of this soil has a 
permeability of 70 feet per day on average, based on the Soil Survey Geodatabase 
(SSURGO).   A lower horizon below 4 feet has a permeability of 26 feet per day.  Water 
tables within these soils are 6-8 feet or greater below the surface.  With deep 
characteristic water tables these soils can infiltrate significant volumes of rainfall even at 
very high intensities.  

 

¶  Landuse ï the watershed is predominantly rural with a large portion of the watershed 
located east of U.S. 19 developed into single family residential lots that are about 0.5 
acres in size, but can range up to 10 acres.   Approximately 25% of the lots are occupied.   
Limerock pits and spoil area characterizes the northeast portion of the watershed while 
the southeast portion of the watershed remains in its natural condition.  The portion of the 
watershed located west of US 19 is predominately in its natural state. 

 

¶ Existing Floodplains - a large portion of the watershed has no existing Federal 
Emergency Management Agency (FEMA) floodplain designations (Figure 2.).  FEMA 
delineations total approximately 237 acres of which most are characterized as Zone A.  A 
few AE zones exist along the western boundary of the watershed.  Delineations appear to 
have been based on 5-foot contour map accuracy or USGS quadrangle resolution since 
floodplain boundaries cross several contours from the more accurate LiDAR derived 
topography.   

 

4.0  FLOODPLAIN MODEL DEVELOPMENT METHODOLOGY 
 
Compilation of acquired data, reports and historical data elements were relied upon to develop what is 
considered reasonable floodplain elevations throughout the watershed.  Watershed management 
activities conducted in support of the generation of the floodplains included the following: 
 

¶ Digital Topographic Information  
 

o Terrain for the watershed was based on LiDAR collected in January 2007 for Hernando 
County areas having a 95% vertical accuracy of ±0.5 foot for ground that is readily 
visible.  The acquired LiDAR data at 6-foot post spacing was converted to a Digital 
Elevation Model (DEM) of 5-foot spacing for processing catchment information.  
Adjustments were made to the terrain in basins BS1400, BS1500, and BS1540 to 
account for a conveyance system that was located during the public input process.    
Terrain elevation data is in NAVD 88. 

 

¶ Watershed Evaluation 
 

o Generic watershed feature collection, evaluation, and assembly into datasets from 
existing sources.   Existing data sources from the previous study and ERP construction 
plans were used to identify watershed features, and populate the Geographic Watershed 
Information System.  ERP data and construction plans used within the watershed 
evaluation are documented in the Technical Support Data Notebook (TSDN). 

 
o In some areas of the watershed the available terrain and construction details were not 

sufficient to develop the connectivity of the watershed.  In such cases, field 
reconnaissance was performed to identify conveyance patterns and contributing areas to 
key storage areas, especially along the Suncoast Corridor that traverses the watershed.   
In some instances Geospatial data were collected to verify (xyz) information of key 
structure elements that appeared suspect.  Limited survey accuracy techniques, GPS 



Floodplain Justification Report                Centralia Watershed (B206) 
Hernando County, Florida       Page 3 of 31        
_____________________________________________________________________________ 

________________________________________________________________ 
Southwest Florida Water Management District December 2, 2009 

and relative elevations to roadways crowns, depth of cover, etc. were used to meet the 
time constraints of the project schedule.  All data were converted to NAVD 88.    

 
o Watershed boundaries, catchment boundaries, surface storage, and conveyance 

features of interest were developed based on the 2007 topographical data supplemented 
with conveyance feature information.  Centralia watershed boundaries contiguous to 
other watersheds were matched to prevent overlaps and gaps as much as possible. 

 
 
o From use of the topographical data, closed conveyance features locations were 

anticipated and inventoried for pipes and inlets.  When such conveyance systems did not 
exist, open conveyance systems such as channels, and overland weirs were used to 
connect catchments throughout the watershed. 

 

¶ Watershed Management Plan 
 

o Under this element of the plan, generic and specific hydraulic feature information were 
processed into GIS feature layers and tables in support of the computer simulation 
model. 

 
o Watershed feature information from GIS and other table information were translated into 

compatible input data for the ICPR Version 3.10 PercPack computer model to 
characterize the hydrology and hydraulic features of the watershed.  The FEMA approved 
ICPR

TM
 model version 3 for analyzing the watersheds response to design and historic 

storm events.    
 
o Storm Events modeled: 
 

Á The 100 year ï 24-hour, 3-day, 5-day, 7-day durations and 500 year ï 24-hour 
duration events using Technical Paper 49 (Weather Bureau, 1964) and the 
SWFWMD G&S designated rainfalls depths of 12.5, 14.8, 16.8, 18.0 inches for 
the 100-year events and 16.0 inches for the 500-year event, respectively were 
modeled.  The 24-hour and 5-day distributions were based on the SWFWMD 
G&S.  The Florida Type II Modified rainfall distribution was used for the one-day 
events according to the SWFWMD G&S.  The multi-day events were distributed 
using the FDOT distributions as provided with ICPR, while the 5-day distribution 
was based on the Bear Creek Study provided in the SWFWMD G&S.  The 24-hr, 
Florida Type II Modified distribution includes short-term peak intensities in order 
to simulate peak runoff rates that occur for small contributing areas during 
intense thunder storms.   

 
Á Twenty-four and multi-day (5-day) rainfall events were simulated for the 

watershed.  For the large relief and low permeable soils in the eastern portion of 
the watershed, the 24-hour storm generated the highest peak stages.  For the 
western portion of the watershed, the multi-day generated the highest stages due 
to the filling of the available depression and soil storage.  It was decided to use 
the 24-hour storm event for determining the resultant floodplains for the eastern 
portion of the watershed since there was no compelling evidence for the multi-
day event floodplains.  For the western portion of the watershed model results, 
available historic and more recent high water marks, and potentiometric surface 
information generated in 1960 provided compelling evidence for the multi-day 
events.   

 
Á Multi-day Justification - As part of the Peer Review, it was indicated that that a 

multi-day rainfall event would provide a better projection of the floodplain in 
certain areas of the Centralia watershed rather than the 24-hour event.  Typically, 
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the 24-hour distributed with the Type II Modified SCS distribution addresses flood 
projections associated with peak responsive areas, whereas multi-day events 
address volume responsive areas.  The Centralia watershed exhibits both 
characteristics.  Initially, it was theorized that the starting water table or seasonal 
high elevations would characterize the volume sensitive areas, but modeled 24-
hour flood projections in the western portion of the watershed still exhibited 
slightly lower elevations than might be expected in some areas.  The 24-hour 
projections were sufficient for the eastern portion of the watershed based on high 
water marks that were available and the modeling results. 

 
The Centralia watershed is dominated by unconfined to semi-confined aquifer 
system that affects the surface level response to rainfall.  The 2004 
potentiometric surface in concert with iterative simulation adjustments were used 
to develop initial water table conditions throughout the watershed since this 
period represented the most recent magnitude rainfall whereby documented 
flood elevations (high water marks) could be readily obtained.   High water marks 
from collected data and aerial photos were used to determine the 
reasonableness of the results.  Historical aerial photos provided the visual signs 
(tree-lines, wet prairies, etc.) regarding reasonableness of floodplains primarily in 
the western portion of the watershed.  Aerial photos showing tree-lines from 
1944, 1951, and 1970, and the more recent photography of 2004 and 2005 were 
used to make inferences about historical flooding. 
 
In general it appears that 1960 may have generated the highest sustained flood 
elevations as evidence by the tree die-off manifested in the 1970 aerials and the 
now observed re-growth in the 2000 vintage series photography.  The best 
verification came from the high water mark information from the recent 
hurricanes of 2004 and comparing those elevations to simulated flood elevations. 
The 2004 high water marks were used to verify the parameterization of the model 
along with the ROMP monitoring well data for the surficial and Floridan 
monitoring water level data.  The 1960 tree-line or clear zone and the 1960 
potentiometric surface provided information on the near upper limit of most likely 
flooding.  It should be noted that specific elevations for historical high water 
levels are sparse.  The intersection of the 1960 potentiometric surface with land 
surface elevations provided better spatial inferences than can be achieved by the 
high water mark information alone.   
 
Comparison of the 1960 potentiometric surface intersection with land surface and 
the 1970 photos generally indicate that the multi-day events provide better 
projections of the 100-year event particularly in the western portion of the 
watershed.  In a majority of the basins, the multi-day events are contained within 
the 1960 potentiometric intersected surface or polygon areas (Figure 3).  
Simulated floodplains trended smaller than the 1960 potentiometric surface area 
in the southwest portion of the watershed (Figure 4).  It may be that the 
extensive ditching and draining of this area has had an impact on the 
potentiometric surface and flood elevations.  There has also been a significant 
reduction in the contributing area in a subwatershed located just upstream of this 
area.  In any event, it is recognized that there is compelling evidence that flood 
projections within these areas are better reflected by the multi-day event.   
 
The area where the multi-day better represents historical flood signatures 
corresponds to areas where land surface elevations are 25-feet or less (Figure 
5).  These are the only areas that the multi-day can be applied provided the 
following criteria are met.  The use of multi-day results will be used in areas 
where land elevations within a basin are typically 25-feet or less and the multi-
day floodplain is within the foot print of the 1960 intersected pot surface with land 
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surface.  If the one-day or the multi-day (5-day) event produces a floodplain 
greater than the 1960 pot surface, the one-day will be used in that basin.  There 
is one exception area that is identified in Figure 7. Mining areas where earthen 
material has been excavated down to the water table is also apparent in the map.  
These areas will be excluded from floodplain mapping. 
 
Simulations for 1 thru 7-day durations were conducted to determine the 
watershedôs response to single and multi-day events and are included in a 
geodatabase table ñICPR_Node_Results.ò  Based on the simulations, 594 
junctions out of 932 non-boundary junctions exhibited a higher or same peak 
response with the 1-day (within ± 0.01 feet) as compare to the multi-day rainfall 
indicating peak sensitivity.  None of the junctions exhibited peak elevations with 
the 3-day rainfall.  One hundred seventy-two (172) junctions exhibited peak 
elevations with the 5-day rainfall. Of the 177 junctions that exhibited peak 
elevations with the 7-day rainfall, 156 were less than 0.5 feet higher than the 5-
day rainfall and 108 of those were within 0.1 feet or less.  Only 21 had projected 
peaks greater than 0.5 feet.  To maintain consistency throughout the watershed, 
it is recommended that the either the one-day or 5-day be used.  The one-day 
will be used wherever land surface elevations within a basin are greater than 25-
feet which occur primarily in the eastern portion of the watershed.  There is no 
compelling information to indicate that the multi-day should be imposed in this 
area.  Mining areas will be excluded from floodplain assignment.  In the western 
portion of the watershed where basins have land surface elevations 25-feet or 
less, the most appropriate rainfall duration will be used based on the compelling 
evidence.  In this case, if the multi-day is higher than the 1-day and the multi-day 
floodplains are within the 1960 pot surface intersect with the land surface, then 
the multi-day (5-day for consistency) will be used.  Otherwise, if either the 1-day 
or 5-day exceeds the 1960 pot surface the 1-day results will be used.  Figure 6 
indicates the basins where the multi-day was evaluated. 
 
Figure 7 represents the results of the 1-day and 5-day comparisons.  Green dots 
represent the junctions with flood elevations that are higher for the 1-day rainfall 
duration or the 1-day is within 0.01-foot of the 5-day duration rainfall.  Yellow dots 
represent where the 5-day is less than one-half foot higher than the 1-day, while 
the red dots indicate where the 5-day is greater than one-half foot.  Since the 1-
day event is in agreement with high water marks observed in the eastern portion 
of the watershed the multi-day will not be applied in that area.   
 
 On July 9, 2009, a field investigation was conducted in an area where significant 
differences existed between the one-day and multi-day events (Figure 8).  This 
area is located in the southwest central portion of the watershed, and represents 
the terminal or last receiving area of runoff from a creek system.  A rather large 
sink resides (Two-Sinks) in this location which is considered a volume sensitive 
area.   High water marks (lichen lines) were very apparent and were higher than 
what the aerial photos of 2005 would lead one to expect.  Preliminary review of 
collected high water elevations were between 27-28 feet, which is higher than the 
1960 potentiometric surface for the same area.  This suggests that more than 
just local runoff is reaching the area from upstream portions of the watershed, 
and it is being infiltrated at such at rate that tree mortality is minimal.  The recent 
observation of past flooding in this area provides compelling evidence for flood 
projections using a multi-day rainfall event, since the resultant flooding from the 
one-day duration is less than the recent flooding for the Two-Sinks area.   
 
The Frances rainfall simulation in concert with the high water marks collected 
were used to adjust the infiltration capacity in this area.  A culvert of a specific 
diameter, length, and roughness factor was used to simulate the additional 
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infiltration capacity of the sink area not reflected by percolation.   This area will be 
included in multi-day response area along with adjacent basins that area 
affected. 
 
The multi-day (5-day) will be applied only in the areas indicated in Figure 9 
based on the multi-day evaluation for each of the basins which includes the Two-
Sink area previously mention.  One hundred five basins out of 230 selected for 
evaluation had the multi-day rainfall applied for determining the 100-year flood 
elevations.  The total number of basins in the watershed is 877.  The darker 
purple color is the location of where the multi-day was applied.  The lighter purple 
color are areas that were evaluated for multi-day assignment, but did not meet 
the criteria for compelling information (i.e., either the one-day or the 5-day 
exceeded the 1960 intersect area).  The mining area located in the eastern 
portion of the watershed will be excluded from the floodplain mapping. 
 

Á Doppler (OneRain) temporally and spatially derived rainfall for Hurricane Frances 
from September 4 to September 9, 2004 (96 hrs.) was applied to the watershed 
for verification of the model parameters.  Rainfall during this period ranged from 
10.8 to 15.5 inches with an average of 13.4 inches. 

 
o The ICPR Model included the following elements: 

Á 877 subbasins (delineated based on the DTM) 
 
Á 948 active nodes representing storage in the form of ponds and depressions, 

channel junctions, boundaries, and receiving groundwater. 
 
Á 3266 active reaches of which 1084 had simulated flow  -  

 

¶ 123 Channels (all flowing) - representing 11.4 miles  
 

¶ 230 Pipes (200 with flow) ï representing primarily conveyance 
connection through roadways 

 

¶ 2463 Weirs (342 with flow) -  representing fixed structures, and natural 
and road overflows 

 

¶ 13 Drop structures (11 with flow) -  mainly associated with SMAs 
 

¶ 455 (445 Percolation links active) ï representing ground water infiltration  
within streams and depressions 

 
o Model Parameterization was based on the following criteria: 
 

Á Hydrologic Parameterization 
 

¶ Catchment delineation was based on the following watershed 
characterization:  

 
o All significant depression storage areas were parameterized  
 
o Channel segments or reaches identified based on a maximum 

length of 500 feet, change in grade and hydraulic characteristics, 
and confluences. 
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o DRAs identified through ERPs, topographic information, and field 
investigation   

 
o Complex conveyance systems to DRAs were simplified 

(especially along the Suncoast Parkway where multiple inlets 
within the median were identified) 

 

¶ Green-Ampt method used in ICPR Model for generating rainfall excess 
 

o Soil parameters were provided by the SWFWMD in the form of 
GIS layer information and look-up tables and applied in 
accordance with the procedures discussed in the draft 
document, "Determination of Green-Ampt Parameters for 
Hydrology Computations In ICPR, SWFWMD August 2008."  
Sources for the data include the IFAS Soil Characterization Data, 
and the NRCS Soil Survey GeoDatabase.  These parameters 
were used in the initial simulations and adjusted based on the 
comparison of observed vs. simulated results.  These 
parameters were converted to the appropriate units and 
representation for use in the ICPR model.  Parameters include: 

 
Á Hydraulic Conductivity (SSURGO) ï with a factor of one-

half applied to the specified value.  The resultant value is 
in agreement with the reported ERP values particularly 
for the Candler Soils. 

 
Á Depth to the Water Table (Seasonal High) ï SSURGO 

values used for initial simulations with verification based 
on the September 2004 potentiometric surface map.  
Other data was used as this typically represents the 
initial conditions for modeling.  In some instances the 
seasonal high is above the ground surface. 

 
Á Soil Storage and porosity (IFAS Database and table 

provided by Rawls and Brakensiek, respectively).  Soil 
storage is based on the IFAS Characterization data with 
an assumed depth to the water table and the soil at field 
capacity.   

 
Á Effective Porosity = 0.90 x soil porosity. 
 
Á ICPR Cutoff Depth is ICPRs representation of the 

location of the water table below the ground surface and 
is equal to (soil storage) / (effective porosity). 

Á Suction Head = initial suction head of the soil based on 
literature values.  It was found that the soil infiltrated 
volume is relatively insensitive to this parameter. 

 
o Soil parameters were calculated individually for each subbasin 

using GIS processing tools and SAS.   
 
o Percolation locations were based on an initial ICPR model run 

without percolation to identify where floodplains occurred in deep 
water table areas.  After the percolation locations were identified, 
an iterative process was initiated to determine the percolation 
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area for each location.   The accepted percolation areas were 
then included in the basin hydrology as impervious areas. 

 

¶ Impervious and Directly Connected Impervious Area  Determination 
 

o Impervious area determination of the watershed was based on 
the processing of County Tax Assessor information and paved 
areas.  Percent impervious area on a lot-by-lot basis was 
determined for Hernando County and then applied to the 
watershed.  Directly Connected Impervious Areas (DCIA) 
percentages were calculated using equations derived from 
studies throughout the United States.  The percent DCIA was 
calculated from the impervious areas and type.  It was decided to 
use this method rather than build upon the FDOT fluccscode.  
DCIA percentages for the percolation areas were set to 100 to 
turn-off the Green-Ampt infiltration calculations and just use the 
percolation component of the model. 

 

¶ Time of Concentration (Tc) based on the determination of the longest 
flow path for each catchment using GIS tools and the TR-55 
methodology.  The flow paths were intersected with the District's 
Landuse layer to determine whether paved or unpaved areas were 
encountered. 

 

¶ The unit hydrograph method was applied to the time series rainfall 
excess to simulate runoff from the individual catchments.  A 256 peak 
factor unit hydrograph was used per the G&S.  A 256 peak or shape 
factor represents gently sloping terrains. 

 
Á Hydraulic Parameterization 
 

¶ Storage representation for depressions at ICPR junctions was based on 
the DTM of the watershed and extracted using the ESRI ArcHydro tools 
at specified elevation intervals.   

 

¶ Channel storage is directly accounted for in the ICPR model during the 
routing process based on cross section data.  Junction storage was not 
applied to catchments that had channel conveyance features other than 
some minor storage to help maintain model stability. 

 

¶ Irregular cross-sections were determined from the DTM and the LiDAR 
data of the watershed.   

 
o Cross-sections for overland flow weirs were based on the 

intersection of DTM and shared catchment boundaries, and the 
use of the ET-GEOWIZARD to extract the sequenced xyz points.  
SAS Loess smoothing techniques were applied to both the xy 
and z data to reduce the number of data points used to represent 
the cross-section.  Smoothing of the xy data was necessary due 
to the artifact of using a DEM grid.  Weir lengths were more 
correctly estimated with the application of the smoothing.  
Lengths were typically 20-30% shorter than representation from 
the DEM grid with artifact kinks. 
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o Cross-sections for the channels were extracted directly from the 
LiDAR data using the LP-360 tool with xyz data provided every 
foot.   Only smoothing of the z or elevation data was required 
because channel cross sections were represented by straight 
line segments. 

 
 

¶ Culvert Inverts 
 

o Based on survey data, as-build-plans, construction plans, and 
estimated from the DEM with cover requirements when conflicts 
arose or no other data was available. 

 

¶ Outfalls Along Watershed Boundaries 
 

o Most outfalls for the watershed occurred along the western 
coastal boundary and were represented as overland flow weirs 
with no tailwater.   

 
o One overflow into the Tooke Lake watershed occurred through a 

small culvert.   Overflows into contiguous areas did not appear to 
be interactive so no time series elevations or tailwater interaction 
was considered. 

 
Á Junction and Water Table Initial Conditions Evaluations 

 

¶ Information Summary 
 

o SSURGO depths to water table converted to elevations using the 
DEM and raster calculations 

 
o September 2004 potentiometric surface map 
 
o October 1960 potentiometric surface map (USGS Report) 
 
o High water information from FDOT construction plans 
 
o Limited Surficial Well Data 
 
o Limited Geotechnical data to DRAs  
 
o High water signatures based on review of 1970 aerial black & 

white photos 
 
o Vegetative boundaries tree lines and wetlands used as indicators 

of water table conditions 
 

¶ The 2004 potentiometric surface corrected to represent the surficial 
aquifer levels was used for the modeled initial stage for 100-year flood 
level projections  This entailed the addition of 4.5 feet to the 2004 
surface.  The resultant elevations were compared to the USGS 
measured October 1960 potentiometric surface after hurricane Donna in 
September of 1960.  The 1960 surface was still significantly higher than 
the 2004 corrected surface.  The corrected initial condition only affects 
the western third of the watershed where above or near surface water 
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table conditions exists.  It is not a factor for the remaining portions of the 
watershed due to the relative large depths to the potentiometric surface 
or water table.  

 

¶ For dry depression areas where no wetlands were observed and 
significant depths to the water table were projected, the low elevation of 
the DTM was used for initial conditions.  For the channels the cross-
section low points were used for the starting elevation due to the large 
depths to the water table and the lack of any significant sustained base 
flow conditions in the creeks. Depths to the water table were determined 
by subtracting the water table elevations from the land surface. 

 

¶ Initial Junction Water surface elevations were adjusted to low point 
overflows or slightly below when indicated water tables were higher.  
These overflows and adjustments were made through the modeling 
process by turning the runoff and percolation off and observing where 
flow was occurring. 

 
 

Á Use of Channel versus Overland Weir   
 

¶ Channels were used when the DTM clearly indicated a defined water 
course. 

 

¶ Irregular weirs were used to represent connectivity between depressions 
with significant ridges with no observed channel course. 

 
Á Percolation as an Outfall 
 

¶ Percolation Areas were used in channels and depressions where 
hydrologic óAô type soils were prevalent and where the water table was 
one-foot or greater below the surface or a DRA existed. 

 

¶ Percolation was not included where: 
 

o Shallow or above ground water tables were projected. 
 
o Soils groups were not hydrologic óAô soils. 
 

¶ Percolation in creek channels that flowed through characteristic 
hydrologic óAô soil areas were included due to the observed 
geomorphology (i.e., the channels ended internally within the watershed 
indicating significant infiltration along its path). 

 
o Boundary conditions were set up to allow flow from the watershed 
 

Á Most overflows from catchments along the outer watershed boundary were set 
up automatically even if they would not flow.  The same process was followed for 
internal overflows between catchments to prevent "glass walls."    

 
Á Where boundary overflows would affect other modeled watersheds, resultant 

flow hydrographs were furnished to the respective project manager.   Due to the 
relative small flow rates, no consideration for full interaction was considered. 
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o Floodplain Analysis using ICPR model results and GIS mapping methods 
 

Á Floodplains in depressions were delineated by projecting model stage results 
onto the watershed DEM using the "Cut and Fill" tool provide with ArcInfo

TM 
.  

The resultant areas were considered to be inundated by the 100-year flooding 
and have a base flood elevation (BFE) corresponding to a typical Zone AE 
designation used by FEMA Federal Insurance Rate Maps (FIRMS). 

 
Á Sloping floodplains along channel features were delineated using contours and 

inundation levels from the cross-sections.   Since cross-sections are located at 
model junctions, the resultant floodplain elevation was applied to the xyz points 
providing a guide for the delineations.  Contours were then used to interpolate 
floodplain boundaries between the cross-sections.  These areas were considered 
to be inundated by 100-year flooding and have a base flood elevation (BFE) 
defined at model junctions corresponding to a typical Zone AE designation use 
by FEMA FIRMS. 

 
Á In depressions where peak flood elevations intersected with the catchment 

boundary a transitional floodplain down the contiguous catchment boundary flow 
path was generated to represent potential down slope flooding.  No elevations 
are provided for these transitions. 

 

¶ Where evidence of a road side swale or other type ditch system exists on 
the downstream slope of the receiving catchment, the floodplain width at 
the overflow is tapered down to the approximate top width of the 
conveyance feature. 

 

¶ In the event only shallow sheet flow is expected along the downstream 
slope of relative short distance, gradual tapering according to 
engineering judgment was performed. 

 

¶ For long shallow sheet flow systems, greater than 300-500 feet in length, 
a gradual tapering is applied down to an approximate estimate of a 
steady-state flow width along the ArcHydro designated flow path. 

 
o Model instabilities in stages and flows were reviewed to determine whether projected 

peak flood stage results were reliable. 
 

Á In areas where several contiguous depressions can coalesce, link instabilities 
can occur as the model computations attempt to compensate for large 
conveyances with very small hydraulic gradients.  When this occurs there is 
oscillations in the flow (going from positive to negative flows, repeatedly), but 
typically this is not observable in the stage data.  In all cases the stages were 
stable and appeared reliable and reasonable.  Weirs that were used to represent 
overland flow links between depressions exhibited this phenomenon.  Half 
second time steps were implemented to reduce the number of instabilities or in 
this case, oscillations and changing from the Fread to the Mavis weir equation. 

 
Plots of every junction and flow link were reviewed as good engineering practice, and in accordance with 
the SWFWMD & FEMA guidelines and specification.  The resultant flood elevations are considered 
reasonable for use in projecting floodplains using the procedures discussed previously. 
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5.0  VERIFICATION & VALIDATION DATA 
 

Some limited water surface elevation data exists whereby independent verification of model assumptions 
and/or reasonableness of the results could be made.  The available data used is summarized below: 
 

¶ Hydrologic Gauge Data:  No long term lake, pond, or aquifer level data is available within 
the watershed proper for use as verification or validation of model results.  A well located 
south of the watershed (Weeki Well) that is used to compute discharges for Weeki Wachee 
Springs based on the nearby aquifer levels was considered appropriate for determining the 
expected return frequency of potentiometric surface elevations throughout the area.  The 
period of record for the well is 1964 to present.  It was determined that the potentiometric 
surface is a good indicator of flood levels in watersheds areas characterized as unconfined to 
semi-confined.  A review of the yearly maximum water surface elevations for the Weeki Well 
indicates that the 2004 level at the well (approximately 23 feet NGVD) has occurred several 
times in the past suggesting that the 2004 water potentiometric surface elevations are not 
representative of a 100-year event, but more in line with a 10- to 20- year event based on the 
number of occurrences (Figure 10).  Groundwater elevations within the Weeki and 
Masaryktown wells similar to the 2004 water levels have occurred several times in the recent 
past. 

 
Regression analysis was performed with a well located within the Brooksville Air Port (ROMP 
CB-4N Masaryktown Avpk FLDN) to determine whether the Weeki Well record of maximum 
annual events could be extended to include a known flood event that occurred in 1960.  The 
R

2
 of the regression was 0.86 on a scale from 0 to 1.0 where 1.0 is a perfect prediction.   The 

projected water surface elevation for the Weeki Well for 1960 was 28.5 feet NGVD 
(Figure 10).   A Florida Geological Survey (USGS, RI No. 34, 1964) estimate of the 1960 
potentiometric surface at the well location after the passing of hurricane Donna was between 
27-28 feet NGVD which verifies the regression results.  This elevation is significantly higher 
than that achieved during the 2004 event by 5 feet or more.   Based on this analysis it was 
concluded that flood levels greater than 2004 would be more indicative of a large return 
interval event such as the 100-year.  This analysis allows bracketing of the historical high 
water marks which are discussed later. 
 
To determine the expected return frequency for the 1960 event potentiometric surface in 
areas like Centralia, surface water flows and levels for the USGS Gage at Trilby for the 
Withlacoochee River were reviewed.  River flows typically extend back almost 100 years, and 
the USGS has recently performed return frequency analyses on these gauging stations 
(USGS, SIR 2005-5080, 2005).  Based on this report, the 1960 event is about a 75-year 
event for the river with two other known floods in 1933 and 1934 of greater magnitude.  A 
comparison of the Weeki Well water elevations to the river stages at the Trilby gage was 
conducted to determine whether any correlation exists whereby a return frequency for 
observed high water marks in depressions and potentiometric surfaces within the Centralia 
Watershed could be established.  A review of Figure 11 indicates that maximum annual 
levels in the Weeki Well correspond for the most part to the maximum annual flows and 
levels within the Withlacoochee River.   Other comparative reviews from wells and lake level 
data generated similar results. 
 
To gain a better understanding of the spatial extent of the flooding in 1960, the resultant trend 
surface of the 1960 potentiometric surface (RI No. 34) was compared to the LiDAR terrain 
data for the watershed.  This was performed by subtracting the 1960 surface from the terrain 
to determine the areas of inundation. The areas of inundation were then compared to aerial 
photography for verification.  Also, the potentiometric surface elevations were compared to 
high water mark elevations within the watershed. 
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¶ SWFWMD Highwater Database:  The SWFWMD has compiled high water information from 
various sources that includes FDOT plans, surveyed water marks from 2004, flooding 
complaints, potentiometric surface maps from 1960, and aerial photography.  This 
information was reviewed to determine whether projected flood elevations were reasonable 
for the Centralia Watershed. 

 
o Photographic Documentation:  No photographs at the exact time of the flooding are 

available for this watershed, but available photographs do provide interpretative 
information regarding the extent of the potential flooding.   Figure 12 provides an 
overlay of where the 1960 potentiometric surface exceeded ground elevations onto 
the 1970 aerial photography.  The purple polygons indicate the flood extent based 
upon the potentiometric surface.  The polygons line-up very well to the tree line of the 
photo which is indicative of a water surface that occurred of sufficient duration to 
establish an open area surrounded by trees that are not tolerant of long-term 
inundation.  A review of the 2004 aerials indicates that over the recent 40-50 years 
that the tree line has moved down slope suggesting that floods of the 1930s, 50s, 
and 60s have not occurred recently, but there is nothing to suggests that they would 
not under the right hydrologic conditions. 

 
o High Water Marks ï of various vintages have been acquired from various sources.  

Once such location is the depression located at the north side of the intersection 
between Centralia Road (CR-476 and U.S. 19).  High water information indicates that 
levels have ranged between 15 feet to almost 20 feet over recent history.  Fifteen feet 
corresponds to the 2004 events, while the 19.8 foot probably corresponds to the 
1960 condition, which is very close to the 1960 potentiometric estimate of 19.2 foot.  
Other highwater marks exists along a creek that crosses Centralia Road in several 
places and originates in the upper elevations of Bailey Hill (topographic high of the 
watershed).  Modeled 100-year elevations corresponded very well to the indicated 
highwater marks in this area. 

 
o Documented Flooding Areas:  There is a couple documented flooding complaints in 

the watershed where flooding is projected to occur, but the extent of the flooding at 
the time is unknown.  The author of this report experienced first hand flooding in the 
watershed, particularly in 1974 when Centralia Road washed out in several areas 
from a rather large high intensity event.  

 

¶ Simulated Rainfall ï Hurricane Frances Rainfall of 2004 derived from Doppler Radar data 
(OneRain) was developed and used to provide general verification of the model parameters.  
Flood results compared favorably with the high water elevations throughout the watershed 
when initial water surface conditions were adjusted surficial water tables rather than Floridan.   

 

¶ Initial conditions - Hurricane Frances and the design event simulations were based on the 
2004 potentiometric surface maps with adjustments.  For Hurricane Frances the 
potentiometric surface with a correction elevation addition of 3.0 feet was used for estimating 
the surficial rather than the Floridan.  For the 100-year event the potentiometric surface with a 
correction addition of 4.5 feet was used.  The necessity for the correction is based on high 
water mark information within the watershed from the 2004 hurricane season.  To achieve the 
indicated flood levels in the western portion of the watershed the initial Seasonal High Water 
Table had to be adjusted to the 2004 potentiometric surface plus 3.0 feet.  The western 
portion of the watershed is where the potentiometric surface can exceed land surface 
elevations and express itself as surface water. 
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Review of information provided by the Centralia Regional Observation Monitoring Program 
(ROMP) Well in comparison to the potentiometric surface elevations of the September 2004 
and October 1960 provide further justification for correcting the initial water table condition 
(Figure 13).  Both the surficial and the Floridan (Ocala) aquifers are monitored at this well 
which is located about mid position of the watershed along Centralia Road.  Based on the 
data, the peak surficial aquifer level demonstrated a response that was higher than the peak 
Floridan by 3-4 feet for 2004.  This suggests that a restrictive horizon exists between the 
surficial sands and the upper Floridan in the watershed generating high water elevations than 
measured in the Floridan when extreme rainfall events occur, justifying the need to increase 
the initial conditions.  The 1960 potentiometric surface was 10-feet higher than the 
September 2004 contour map elevations and 5-feet higher than the measured maximum 
surficial elevation in 2004 at this location.   The land surface elevation at the well is about 10-
12 feet above the 1960 potentiometric surface elevation.  

 
Further review of well level data (Figure 14) from the Pasco 16 Well (located in the southeast 
portion of the Pasco High) in Pasco County and the  ROMP CB-4N Masaryktown AVPK 
FLDN (located at the Brooksville Airport) suggests that aquifer levels were near their 
maximum elevations when Hurricane Donna occurred driving levels up further by about 2-3 
feet.  These two wells are the only wells where water level data was available during the 
1960 events.  The lesser response (change in levels) to Hurricane Donna as compared to the 
tropical depression response in later July prior to Donna would suggest that aquifer levels 
were near land surface and possibly discharging to surface water features.  This 
phenomenon is exhibited in the 1960 potentiometric surface overlay with land surface, 
whereby some model nodes exhibited flow at time zero.  
 

¶ Public Comments Data ï no public meetings have been conducted at this time. 
 
6.0     MODELED FLOODPLAINS 
 
The 100-year / 24 hour and 5-day (1% annual probability) storm events were used for estimation of 
floodplains for this watershed.  These storm events were used due to the peak sensitive characteristics 
of the eastern portion of the watershed as a result of steep sloping terrain and shallow depths to the 
seasonal high water table and the 5-day in the western portion which is more volume sensitive and 
subject to groundwater discharge.  Comparison of flood results between the 100-year / 24 hour and a 
multi-day event (5-day) indicated that the watershed did in fact demonstrate a greater flood response in 
the eastern area for the 1-day event and the western with the 5-day event.  The western portion of the 
watershed demonstrated a greater response to the multi-day event because of the depressional 
characteristics of the watershed which respond more to the volume of rainfall rather than intensity.  
Historical review of the aquifer response to rainfall in these karst areas indicates that the initial 
watershed conditions before a storm are highly dependent on pre- rainfall antecedent conditions.   The 
selection of initial conditions and rainfall is a major factor for projecting reasonable flood elevations.  For 
Centralia, it was opted to go with the 1-day and the 5-day events, and an adjusted water table because 
of the volumetric considerations for the western portion of the watershed.  Accordingly, the 100-year / 
24-hour and 5-day storms with the projected initial conditions were considered most reasonable to use 
for this floodplain delineation effort. 
 
The results of the modeling provided a better indication of the watershed floodplain delineation than 
currently designated by FEMA.  The analyses performed projected significantly more floodplain than 
FEMA from a historical and modeling perspective: 2,051 acres ï excluding mine floodplains (12.7% of 
the watershed) as compare to 237 acres (1.5% of watershed) for existing FEMA floodplain areas.  The 
existing floodplains are broken down as follows: 
 

¶ 271 acres ï associated with major conveyance systems or creeks 

¶ 838 acres in depressions 
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¶ 900 acres in wetlands 

¶ 42 acres transitional 
 

The maximum floodplain depth is 22.07 feet at a sink located at the terminal end of a conveyance system, 
with an average maximum depth for the nodes throughout the watershed of 2.5 feet.  Of the total 
floodplain area of 2,223 acres, approximately 900 acres are 1-foot or less which includes transitional 
areas.  Individual depressional floodplains with a maximum depth of 1-foot or less represents about 102 
acres. 
 
Figure 15 and Exhibit 1 provide the resulting floodplains based upon the modeling and analysis efforts for 
the 100-year events.  Table 1 includes elevation and depth information for the modeled floodplains as 
well as apparent flood impacts to roads, yards, houses, etc. on a catchment by catchment basis.  Table 1 
data was used to evaluate the reasonableness of the modeled floodplains in comparison to other 
information, such as pot surface information, etc.   Information provided in the tables and figures includes: 
basin information, general land cover, flood area, flood depths, and types of flooding. 
 
In general, floodplain areas increased in the watershed as compared to FEMA.  The primary reason for 
the difference is the limited data available to FEMA (terrain and water level data) from which to delineate 
floodplains in comparison to the level of effort conducted under this study.   Based on the superiority of 
the terrain information (LiDAR vs. USGS Quadrangle maps), modeling (dynamic vs. steady-state), and 
availability of historical data investigations, the 100-year flood hazards in this study are by far considered 
more reasonable.   Historically, FEMA floodplain delineations efforts have been concentrated around 
rivers and connected lakes where level and flow data are available to statistically determine floodplains. 
 
 
7.0       FLOODPLAIN JUSTIFICATION 
 
The goal of this report is to provide information (verification / validation data) that the preliminary 
floodplains developed are reasonable and justified by sound engineering practices.   Historical photos, 
high water marks, potentiometric surface maps, well data, statistical analyses, and computer modeling 
were used to determine and verify the floodplains delineated.  Evaluation data of subbasin conditions to 
support justifications are provided in Table 1 on a subbasin by subbasin basis.  Table 1 data was used 
to evaluate the reasonableness of the modeled floodplains by providing evaluative information and 
floodplain statistics.  Comparative floodplain information to existing FEMA information is for the most 
part non-existent.  All 877 modeled subbains are listed. 
 
The vast majority of the floodplain areas delineated have no previous existing FEMA floodplain 
identified.  This is not the result of change in watershed conditions (although some areas have 
experienced development and significant land use alterations, especially in the mined areas); but the 
result of the first time holistic watershed floodplain study using the most up-to-date methodologies.  The 
newly identified floodplain areas have the benefit of detailed topographical and engineering analyses to 
provide accurate assessment of the flood prone areas even in the small areas that have been identified 
previously by FEMA.  Detailed consideration of watershed hydro-geomorphic characteristics has allowed 
for a more refined delineation of the flood prone areas. 
 
In comparison to riverine floodplain studies, the Centralia watershed does not have comprehensive long-
term time data from which statistical inferences or complete validation can be made of the floodplain 
results.  Reasonableness of model results is based on the model techniques used, and the comparison 
of records of past events where available.  Flood results from locations where data were qualitatively 
validated and calibrated were applied systematically throughout the watershed.  The flooding that 
occurred in the 1960s is considered the flood of record for these karst coastal areas and was used to 
bracket the expected flood levels from other historical events including the 2004 hurricanes.  Available 
information indicates that the 2004 Hurricane season in the Centralia area probably generated what is 
considered a 10- to 20-year flood because of recent historical reoccurrence of similar levels.   
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The 1960 event while known to cause significant flooding in this area, but not well documented, was 
considered a 100-year plus event because the rainfall data from the Brooksville rain gage indicates that 
the flooding was the result of above average rainfall for 3-4 contiguous years, the largest recorded 2-
year rainfall on record, and the combination of 4 major storm events occurring within a little more than 
year of each other.  As a result of this comparative analysis, it is concluded that the floodplain generated 
in this study are reasonable.  Floodplains generated in this study are generally considered to be lower 
than what occurred in 1960, but are higher than what occurred in 2004.  Results vary depending on 
location within the watershed. 
 
Evidence suggests that the upper portion of the watershed is more responsive to the 100-year / 24-hour 
event, while the western third of the watershed is responsive to both the 1 and 5-day events and water 
table elevations.  It was determined that these two storms provide reasonable estimation of flood hazard 
areas in the Centralia Watershed.  Based on the data summarized in the previous sections, the 
engineering methodology relied upon in the estimation of flood prone areas are considered reasonable.  
Accordingly, the delineated floodplains are considered reasonable and their presence and estimated 
depth and extent justified as such. 
 
8.0     PUBLIC MEETING 

 
A public meeting was noticed and held at the Southwest Florida Water Management District on July 28, 
2009 regarding the SWFWMD floodplains.  As a result of the notification, about 20 inquiries were made 
by attendance or phone call.  Of the 20 inquiries, 1 resulted in a field investigation and subsequent 
adjustments to the model to better reflect the conveyance in the area of basins BS1400, BS1500, and 
BS1540 (also see comment geodatabase for location).  A channel was investigated that had greater 
flow depth than previously modeled.  The watershed DEM, and model conveyance was modified to 
reflect the changes.  The residence previously in the floodplain is no longer.  Two other inquiries were 
made regarding the addition of a culvert under a driveway, and the removal of insignificant floodplains 
within the property.  All others homeowners who had inquiries were in agreement with the results. 

 
9.0     CONCLUSION 
 
Based on the information provided herein, the floodplains appear reasonable and justifiable based on 
the available data and the methodology employed. 
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Figure 1: Location Map 
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Figure 2:  Existing FEMA Floodplain 
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Figure 3:  1960 Potentiometric Surface Above Land Surface Areas  
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Figure 4: Western Region Floodplain Comparisons  
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Figure 5:  Corresponding Land Surface and 1960 Potentiometric Surface 
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Figure 6:  Evaluation Areas for Multi-Day 
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Figure 7:  Projected 1 and 5-day Elevation Comparison 
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Figure 8:  Two ï Sink Area Investigation 
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Figure 9:  Catchments Selected for Multi-Day Flood Assignment 
 




































