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3.0 WATERSHED DESCRIPTION

The Oman Quarry watershed is approximately 4.7 square miles in size and is located in southwest
Hernando County. Please refer to Figure 1 for a vicinity map. US 19 (State Road 55) is the primary
transportation feature, bisecting the watershed in a north-south direction. Additional characteristics of
the watershed are summarized below:

e Topography — the topography in the watershed slopes from approximately 73 feet NAVD in the
west to approximately 9 feet in along the east. Sandy uplands predominate along the eastern
portions while low lying wetland areas are apparent along the western boundary. The
topography is primarily depressional with no significant stream features. US 19 acts as a
topographical break through watershed.

e Water Bodies — there are no significant water bodies within the watershed. There are
numerous small ponds, relic sinkholes, and wetland areas throughout. There are several fairly
significant ponds used for stormwater management in the major residential subdivisions and
commercial developments. No significant stream features are present.

e Soils — there are deep sandy soils in most of the watershed. There are pockets of intermixed
poorly drainage soil in many areas, particularly along the western portions of the watershed.

e Landuse — landuse is predominantly residential, with a high density of commercial focused along
the US 19 corridor. There are sporadic instances of open space, wetland, and institutional
landuses. Along the western boundary are low lying and wetland areas transitioning to coastal
fringe areas.

e Existing Floodplains — the watershed has few areas with existing FEMA floodplain
designations. These are shown on Figure 2, including Zone A, AE, and X500 designations. The
floodplains appear to have been based on 5 foot interval contour data. Of note is the area of
coastal floodplain influence (Zone AE and VE areas indicating flood effects from the Gulf of
Mexico) near the western watershed boundary in some areas. There are approximately 111.6
acres of non-coastal influenced floodplain (Zones A and X500) within the watershed limit

Refer to the watershed deliverables under separate cover for additional detailed information.

4.0 FLOODPLAIN MODEL DEVELOPMENT METHODOLOGY

In order to provide background for the floodplain development efforts, a summary of the general
methodology used is provided below. Refer to the watershed deliverables for additional details.

The watershed management activities conducted in support of the generation of preliminary floodplains
included the following general elements:

¢ Digital Topographic Information

0 Loading and evaluation of the terrain feature class and Digital Elevation Model (DEM)
provided by the District for the Watershed Evaluation. The terrain dataset was based on
LiDAR data collected in January 2007. January 2007 served as the cutoff date for new
data to be incorporated into the watershed evaluation. Development information from
Environmental Resource Permits (ERPs) for which the as-built plans were not completed
as of this date were not represented in the terrain.

e Watershed Evaluation

0 Generic watershed feature assembly, evaluation, and processing from existing data
sources. This included the assimilation of existing data (previous watershed study data,
ERP data, etc.) to aid in the watershed evaluation including identification of watershed
features, populating the Geographic Watershed Information System, and evaluating
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available verification information. ERP data identified within the watershed during this
process are documented in the Technical Support Data Notebook (TSDN).

o Developed a field data acquisition approach to refine hydraulic features (locations,
methods, and accuracy) then conduct a field reconnaissance and acquisition of additional
spatial (xyz) information and attributes for hydraulic feature refinement. This consisted
of limited accuracy survey methods to meet the time constraints of the project schedule.
Field data collected under this effort are documented in the TSDN.

0 Based on the topographical data and other available data, generic hydrologic features
were generated (including subbasins) to define the watershed boundary and specific
storage and conveyance features of interest. Coordination of the watershed boundary
with other watersheds was conducted at this time to insure consistent divisions between
watersheds.

0 Based on the hydrologic features, generic hydraulic features were generated to account
for overflow and conveyance between subbasins and across the watershed boundary.
This included closed conduits such as open channels, storm culverts and cross-drains,
outfall weir, and overland flow weirs.

o Watershed Management Plan

0 Under this phase the generic and semi-generic feature geodatabases were refined and
populated with specific use feature parameterization information for use in support of the
model development.

0 The watershed computer simulation model was then developed based on the refined
geodatabase. The FEMA approved ICPR version 3 model was used for analyzing
hydrology and hydraulics for the project.

0 The storm events modeled included:

= 100 year / 24 hour and 500 year / 24 hour events using SWFWMD G&S
designated rainfall depths of 12.5 inches and 16.0 inches, respectively. The
rainfall distribution used was the Florida Type Il Modified per the SWFWMD G&S.

= At the direction of the SWFWMD, the 24 hour events were to be used exclusively
in cases where lack of compelling information would suggest that longer duration
storm events (i.e., 3, 5, or 7 day) would provide a more reasonable
representation of flood stages. Based on the lack of reasonable validation /
verification data (see Section 5 below), compelling evidence was considered not
to be present to warrant use of longer duration storm events.

= A Hurricane Frances Doppler (NEXRAD) rainfall simulation event was developed
and used in the model in an attempt to provide verification data. In the Oman
Quarry watershed area this event averaged approximately 11.5 inches of rainfall
over 62 hours.

0 The built model included the following components:
= 372 Subbasins (delineated based on DTM)
= 380 Junctions (storage depressions, ponds, manholes, boundary conditions)
= Reaches
e 140 Pipes (primarily cross-drains with some storm sewer)

e 1056 Weirs (structural, overtopping, overland)
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below surface drainage features present which would disperse or
otherwise further manage runoff (i.e., flow would reach storm sewer or
spreader swales, etc. prior to the downstream pooling floodplain),
overflow would be considered to spread and dissipate reasonably from
the surface without developing a significant hazard and a transitional
floodplain was generally not generated.

o0 Instabilities in the model were reviewed and addressed in several ways to insure that
peak flood stage results are reasonable.

= For areas where adjacent pooling floodplains caused level pool conditions,
junction inflow/outflow instabilities can occur as the computational procedures in
the model compensate for small differences in head. While flow in and out of
the node appears to be somewhat irregular, but generally the node peak stage is
not significantly impacted.

= In other cases, backflow or rapid flow regime transition or changes in invert
elevations across junctions can cause instabilities in time series results. This
generally occurs during equalization periods after the peak stage has passed and
may result in significant negative flow relative to apparent natural flow direction.
Similar to the level pool conditions, flow appears to be somewhat irregular, but
generally the node peak stage is not significantly impacted.

= In each identified case, the physical characteristics of the model connectivity was
reviewed along with assigned head losses to determine proper adjustments to
minimize apparent instabilities. Computation time steps adjustment were also
considered where model revisions did not rectify the issue.

= In many cases minor stability issues are irreconcilable, but in all cases were
checked to insure that peak flood stage results did not appear to be impacted.

The methodology and procedures summarized above are based on standard engineering practices,
SWFWMD & FEMA guideline and specifications, and site specific conditions. They are considered
reasonable for use in estimating floodplains using the analysis tools stated and based on the available
data provided.

50

VERIFICATION & VALIDATION DATA

Limited data exists within the Oman Quarry watershed that can be used as an independent verification of
model assumptions and/or validation of its results. The availability of data is summarized as follows:

Hydrologic Gauge Data: No long term lake/pond level data or storm-stage data was available
for use as a verification or validation of model results.

Flooding Photographic Documentation: No ground level flooding photos with date
references were available for validation of model results.

High Water Marks: Six locations where high water mark or present water level data from
September 1988 was available by reference from US 19 plans from 1989. In general, model
results were similar or exceeded the stated elevations. This data can be used qualitatively as an
indicator of where flood stages could be expected to occur and therefore where one would
consider it reasonable to have a modeled flood elevation near or above these levels. However,
the exact dates of origin for the high water marks were not available. Also, data substantiating
conditions contributing to the present water levels make it difficult to use the elevations as
indicators of validation for modeled floodplain elevations. In addition, the conditions of the
adjacent land areas in most of these locations have changed over time, which may have resulted
in different storage conditions than what the referenced data represents. Accordingly, the
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degree of modeled floodplain elevations in these areas at similar elevations or exceeding at
varying degrees above these elevations does not bear any significance relative to verification of
modeled floodplain extent and/or depth. Conclusion — the data is useful only for indicating it is
reasonable to expect flooding at these locations, but the elevation data is not useful for
verification without further information as to site conditions at the time of collection.

e Documented Flooding Areas: Eight locations were documented where flooding complaints
have been logged by either Hernando County or the District. This data can be used qualitatively
as indicators of where flooding could occur and therefore where one would consider it reasonable
to have a modeled flood hazard. However, many of these are not documented as to the exact
nature of the flooding and could have been a result of nuisance yard or road right-of-way
flooding which may not generally be reflected in the modeled floodplains developed using the
aforementioned methodology. Accordingly, the absence of a floodplain in these areas may also
be considered reasonable and does not bear any significance relative to verification of modeled
floodplain extent and/or depth. Conclusion — data useful only for indicating that it is reasonable
to see flooding results at these locations, but the absence of floodplains at these locations bears
no verification value.

e Simulated Rainfall: As mentioned previously, a Hurricane Frances Doppler (NEXRAD) rainfall
simulation event was developed and used in the model in an attempt to provide verification data.
Although useful for informational purposes, no supporting field documentation data (reports,
photos, etc.) are available to confirm flood conditions at the time of the event. Accordingly, the
data does not bear any significance relative to verification of modeled floodplain extent and/or
depth. Conclusion — data useful only for informational purposes.

A summary of the above referenced available verification data on a subbasin by subbasin basis is
included in Table 1.

6.0 MODELED FLOODPLAINS

The 100 year / 24 hour (1% annual probability) storm event was used for estimation of floodplains for
this analysis. This storm is commonly used for floodplain analysis applications in areas where the use of
longer duration storms is not supported by prevailing data. For this watershed modeling effort, this
storm event was first considered as providing a reasonable indication of flood hazard unless compelling
evidence for the use of a longer duration event (3, 5, or 7 day for example) was indicated through review
of available verification data. Due to the lack of available verification data as summarized in Section 5,
no compelling evidence was considered to be present to justify the use of a longer duration storm event.
Accordingly, the 100 year / 24 hour storm was considered as most reasonable to use for this floodplain
delineation effort.

The results of the floodplain modeling delineated significantly more floodplain area than currently
designated by FEMA delineations: approximately 334.7 acres (11.2 % of the total watershed area) as
compared to approximately 111.3 acres (3.7% of the total watershed area) of existing FEMA floodplains.
The floodplains are associated with various surface features as follows:

» 55.5 acres in depressions

e 102.1 acres in lakes/ponds

» 80.6 acres in wetlands

* 57.9 acres in DRAs

e 36.4 acres in major swales (primarily US19)

o 2.31 acres transitional sheet / overland flow (estimated — assumed less than 1 foot
depth)
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The maximum floodplain depth is 15.3 feet and the average floodplain depth is approximately 3.0 feet.
By total floodplain area, approximately 5.3% of the floodplain area is less than 1 foot in depth (including
transitional areas).

The resulting floodplains based on the modeling efforts for the 100 year / 24 hour storm event are shown
on Figure 3 and Exhibit 1. Table 1 includes elevation and depth information for the modeled floodplains,
as well as apparent flood impacts to roads, yards, houses, parking lots, etc. on a subbasin by subbasin
basis. Subbasin names are included on Exhibit 1 for convenience. Refer to the watersheds deliverables
under separate cover for additional details related to model junction and reach naming.

In general, floodplains increased in overall acreage in the watershed. Primarily, differences are attributed
to the limited topographical data and modeling detail that was apparently used in previous FEMA
mapping efforts in comparison to the detailed modeling efforts conducted under this study. Accordingly,
the floodplain results from the current study are considered more a more reasonable representation of
100 year flood hazards.

7.0 FLOODPLAIN JUSTIFICATION

The goal of this report is to provide reasonable assurance that the preliminary floodplains developed have
been justified by sound engineering practices and the available verification / validation data. Evaluation
data of subbasin conditions to support justifications are provided in Table 1 on a subbasin by subbasin
basis. The data on Table 1 was used to evaluate the reasonableness of the modeled floodplains. It also
provides an area and depth statistical comparison of existing FEMA versus modeled floodplains. Note
that the table listing is inclusive of all subbasins, whether or not existing FEMA or modeled floodplains are
identified.

The vast majority of areas where modeled floodplains have been delineated are areas where no previous
FEMA floodplain exists. This is not considered to be a result of change in field conditions (although some
areas have experienced development); rather it is considered to be directly related to the more detailed
methodology used during current efforts relative to what was used previously. The newly identified
floodplain areas have had the benefit of detailed topographical and engineering analysis to provide a
more accurate assessment of the presence of flood prone areas. With regard to areas where existing
FEMA floodplains are present, the same rationale can be applied. The more detailed analysis conducted
under this study has allowed for a more refined delineation of flood prone areas.

There was limited verification & validation data on which to assess the degree of accuracy of the model.
In most cases, floodplains are shown in areas where reported flooding has occurred or where elevated
flood stages have been observed in the past. The data is not robust enough to derive valid flood depth
and extent comparisons to modeled stages, however. In lieu of reasonable, valid verification & validation
data, the reasonableness of the modeled floodplain delineations corresponds directly to the
reasonableness of the engineering methodologies used in their development.

Based on the lack of compelling evidence to dictate the use of differing storm durations, the 100 year /
24 hour storm appears reasonable for estimation of flood hazard areas in the Oman Quarry Watershed.

Based on the foregoing and 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 CONCLUSIONS

Based on the information provided herein, the floodplains appear reasonable based on the available data
and based on the methodology utilized and are considered justified as such.
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»  FEMA Guidelines & Specifications for Flood Mapping Partners, FEMA 2003
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