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Figure2.1  Lakes

2.2 Soil Characterization

The General Soils Map found within the US Department of Agriculture’s Soil Conservation
Service documents describes two different soil associations within the watershed. The divide
between the two soil associations is generally located east of Bystre Lake. The western
association is described as Nobleton-Bichton-Flemington. It includes nearly level to sloping,
well drained and somewhat poorly drained and poorly drained fine sandy loams to sands less
than 40 inches thick over loamy clayey material. The east and southwest portion of the watershed
is classified as Arrndondo-Sparr-Kendrick. It includes nearly level to sloping; well drained and
somewhat poorly drained soils that are sandy to a depth of 20 to more than 40 inches over loamy
material.

Hydrologic soil group A accounts for 18% of the watershed (primarily in subwatersheds A and
G), B/D soils account for 14%. Hydrologic soil group C makes up 34% of the watershed, while
D soils and water account for 34% (see Figure 2-2: Soils).
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Figure 2.2  Soils
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2.3 Land Use Characterization

The Bystre Lake Watershed is primarily rural with urban areas being represented by the City of
Brooksville in the west (see Figure 2-3: Land Use). Roughly 36% of the watershed remains in
Upland Forest, while Urban and Agriculture land uses comprise 32% and 24%, respectively.
Water land use accounts for only 2%, and 4% are classified as wetland. Transportation and
Utilities land use comprise 1% of the watershed.
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Figure2.3  Land Use
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3.0 WATERSHED MODEL DEVELOPMENT

The following sections describe the development of the Bystre Lake Watershed model. Stage-
area curves for simulating flooded surface storage were estimated using the Arc-Hydro tool
“Drainage Area Characterization” and a 5-foot grid created from the Bystre Lake Terrain. Stage
increments are typically defined at 1-foot intervals, except where greater detail was desired at the
lower end of the curve. Irregular cross-sections for channels and basin-to-basin weirs were
extracted from the Bystre Lake Terrain, incorporating the thinning tool provided by SWFWMD
at a 0.25 ft thinning tolerance. Culvert inverts were established from field survey, as-built plans,
construction plans, and estimated from DTM where necessary.

The Bystre Lake Watershed Model includes the following:

v’ 446 Subbasins
v 522 Junction Nodes (including boundary nodes)
v 1029 Reaches
0 183 Culvert reaches (some of which are multiple-pipe)
740 Weir reaches
79 Channel reaches
21 Drop Structures
2 Drainage well discharges
0 4 Sinkhole/Floridan discharges
v" 36 Percolation Links (not included in geodatabase network_arc feature)

O 00O

3.1 Subbasin Delineation Process

Subbasins were delineated using a raster grid created from the Bystre Lake Terrain. The raster
image was created from the Terrain using a 5 foot pixel base. This created a coverage of 25
square feet per pixel. The grid was used in Arc_Hydro, established for ESRI ArcMap 9.2. The
process for creation of Bystre Lake subbasins included (but was not limited to) the following
steps. Once the listed steps were concluded, additional subbasin delineation was done manually
in GIS using permit and survey data. (See Figure 3.1)

Level DEM

DEM Reconditioning
Assign Stream Slope

Sink Prescreening

Sink Evaluation
Depression Evaluation
Sink Selection

Fill Sinks

. Flow Direction

10. Flow Direction with Sinks
11. Adjust Flow Direction in Lakes

©CoNo~WNE
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12.
13.
14.
15.
16.
17.
18.
19.

Flow Accumulation

Stream Definition

Stream Segmentation

Drainage Line from Stream

Stream Segmentation from Drainage Line
Sink Segmentation

Catchment Grid Delineation

Catchment Polygon Processing
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Figure 3.1  Subbasins
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3.2  Hydrologic and Hydraulic

In the previous (2006) Watershed Study and Floodplain Analysis, the primary source for
elevation model/topography used in subbasin delineation and runoff characterization were
SWFWMD aerial maps at 1”=200’ scale with 1-foot contours and limited spot elevations. Some
structure survey data, provided primarily from the SWFWMD, were also utilized for hydraulic
definition. Surface runoff (rainfall excess) was computed using SCS curve number methodology
and did not account for percolation discharges through sandy excessively drained (HSG A) soils.

The 2008-2010 watershed maintenance update revised the digital elevation model using a 2007
LiDAR-based DTM. The level of subbasin discretization was also increased to explicitly model
isolated storage areas (wetlands, dry depressions) of 1-acre or greater surface area, with a
capacity to retain at least 2-feet of water. Additional survey was collected in some areas and
ERP files were used to define new stormwater management areas and connectivity in recently
developed areas. Green-Ampt infiltration was used to estimate runoff instead of the SCS method
in the previous model. This was accomplished by using ICPR PercPack, which is designed to
model percolation at appropriate natural depressions and retention ponds. SSURGO data was
used to define reasonable values for percolation parameters.

3.2.1 Green-Ampt Methodology

The methodology for calculating rainfall excess was the Green-Ampt rainfall excess method
using the SCS Unit Hydrograph Method. Rainfall was based on Florida Type Il Modified
Distribution for the 24-hour events, while the 5-day events were distributed according to G&S
Table 4: 5 — Day Rainfall Distribution. Subbasin hydrographs were based on the dimensionless
256 Unit Hydrograph. The Green-Ampt rainfall excess is calculated in 3 parts:

1. Rain falling on directly connected impervious areas (DCIA). After subtracting an
initial abstraction of 0.1” for each independent rainfall event, 100% runoff occurs
from the DCIAs

2. Impervious areas that are not directly connected are assumed to drain on pervious
area. This area is equal to the percent impervious minus the percent DCIA. Like
DCIA, 0.1” is subtracted from each independent rainfall event for the initial
abstraction.

3. The Green-Ampt equation is used to determine infiltration rates for pervious area.
Rainfall excess is the amount of rainfall plus flow from impervious areas draining
onto pervious areas minus the amount of infiltration.

3.2.2 Green-Ampt Procedures- Options

There are several options available when using Arc Hydro to support Green-Ampt modeling in
ICPR. The options are grouped in two major categories:
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1 Where the excess rainfall is calculated:
= Arc Hydro
= ICPR
2 Which rainfall event is analyzed:
= Design event with uniform rain over all subbasins
= Design event with distributed rain over each subbasin
= Observed rain event

The combination of the two groups provides six separate options for modeling.

Data preparation for Green-Ampt processing

Spatial Processing for Green-Ampt Analyses

Arc Hydro Green-Ampt excess rainfall computations

Arc Hydro Green-Ampt with design rainfall over each subbasin
Arc Hydro Green-Ampt with observed (radar) rainfall

ICPR Green-Ampt excess rainfall computations

SourwNdE

Land use and soils data were provided and available in the enterprise geodatabase by
SWFWMD. This includes both spatial components (soil and land use polygon layers) and
corresponding parameter tables (Landuse Lookup that defines land use parameters and Soil
Lookup that defines soil parameters — See table 3-2-1 for a partial example of the Soil Lookup
table and 3-2-2 for a partial example of the Landuse Lookup tables used).

The subbasins for analyses are derived using Arc Hydro tools. Only the subbasin polygon
feature class, with proper HydrolD assigned, is needed to support basic Green-Ampt
computations.

Table 3-2-1: Example of Soil Lookup Table

Ksat SSt SSu
MUKEY | COMP_NAME | HYDGRP | inch/hr | Porosity | (in) (in) | WTDANNnMin
321046 Pompano D 13.00 0.45 0.00 | 2.05 0.00
321047 | Tavares A 28.02 0.43 14.63 | 2.05 145.00
321048 Immokalee B/D 13.00 0.44 0.12 | 2.05 7.00
321049 | Okeelanta B/D 13.00 0.44 0.00 | 11.81 0.00
321050 Lake A 13.00 0.45 2432 | 2.05 203.00
321051 Lake A 13.00 0.45 2432 | 2.05 203.00
321052 | Arredondo A 13.00 0.41 17.44 | 2.05 203.00
321053 | Arredondo A 13.00 0.41 1744 | 2.05 203.00
321054 Kendrick A 13.00 0.42 12.07 | 2.05 203.00
URS CORPORATION 9
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Table 3-2-2: Example of Landuse Lookup Table

FLUCCSCODE | Description Manning | DCIA % Impervious
1100 Residential-Low Density 0.16 0.00 10.00
1190 Low Density Under Construction 0.16 0.00 5.00
1200 Residential-Med Density 0.13 5.00 15.00
1290 Med Density Under Construction 0.13 2.00 20.00
1300 Residential-High Density 0.08 20.00 70.00
1400 Commercial 0.05 50.00 70.00
Commercial And Services Under

1490 Construction 0.05 50.00 70.00
1500 Industrial 0.07 72.00 77.00
1600 Extractive 0.30 0.00 0.00

Manual revisions were made to a small number of subbasins for Cutoff Depth, DCIA and %
Impervious default parameters, using aerial mapping as a basis. Typically adjustments were
made to wet ponds, reducing cutoff depth to less than 1- foot, and increasing DCIA and %
Impervious to 100 for the wet pond area. Notes are included in the model files in all cases where
Green-Ampt parameters have been manually revised.

Affected subbasins include:

o Al1210
C0780
G0220
G1270
G1345

O 00O

3.3 Verification Rainfall

Successful calibration of model parameters requires accurate and reliable historical records for
both rainfall and stream or lake stage data. Research was done to obtain rainfall and stream/lake
data for the Bystre Lake Watershed. Unfortunately, only intermittent data has been collected at
several locations, typically as part of a special purpose or limited data collection effort
(program). Due to the lack of major rivers, streams, creeks or other discharge points, there are
no discharge gauging stations within the Bystre Lake watershed. Bystre Lake has several staff
gages, one of which (Station 147) has a substantial period of record dating back to 1985 and is
part of the ongoing monitoring program of the SWFWMD. Even those records, however, are not
continuous or daily stage records.

With the understanding that selected model parameters would be based on reasonable literature
and SWFWMD database values, a verification rainfall was selected for use in validating model
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results against what little observed data were available. The 2004 Hurricane Frances Doppler
(NEXRAD) data were used to develop a rainfall input for model simulation and peak stage
comparison. As only ten subbasins have 2004 high water mark records, it was concluded that
there was a lack of accurate and reliable historical data available to truly calibrate or verify the
Bystre Lake Watershed Model.

3.4 Runoff Hydrograph Generation
3.4.1 Time of Concentration

The time of concentration is defined as the time for runoff to travel from the hydraulically most
distant point of the watershed to a point of interest (node point) within the watershed. The time
of concentration for each subbasin was the sum of one or more of the following types of flow
regimes; sheet flow, shallow concentrated flow and open channel flow. Characteristics that
influence time of concentration are surface roughness, channel shape, and slope.

3.4.2 Rainfall

The rainfall amounts for the 100- year, 24, 72, 120-hour and 168-hour storm events are shown in
Table 3.3.2. The 24-hour rainfall amount is from SWFWMD’s Environmental Resource
Permitting Information Manual. The 100-year, 120-hour was obtained from Table 3: Rainfall
Volumes for 1-Day, 500-Year; and 5-Day Events by County located in the SWFWMD’s
Watershed Management Program Guidelines and Specifications. The 100-year, 72- and 168-
hour events are from the US Department of Commerce Technical Paper No. 49.

Table 3-4-2: Frequency, Duration and Rainfall Used in Analysis

Frequency Duration Rainfall
(Year) (Hour) (in)
100 24 125
100 72 14.3
100 120 16.8
100 168 18.0

3.4.3 Rainfall Distribution

Distribution of the volume for the 24-hour event is based on the Florida Type Il Modified
Distribution. The volumes for the 120-hour are based on the 5-day dimensionless curve Table 4:
5-Day Rainfall Distribution located in the SWFWMD’s Watershed Management Program
Guidelines and Specifications. The distributions for the 72-hour and 168-hour events are based
on the FDOT distributions.

3.4.4 Shape Factor

The shape factor accounts for the effect of watershed storage. A shape factor of 256, widely
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accepted for modeling projects throughout Hernando County, was utilized because of the mild to
moderate slopes that occur within the subject project.

3.5  Hydraulics

The Bystre Lake watershed was subdivided into 446 subbasins. Each subbasin is connected to
the whole by pipes, drop structures, weirs and/or channels. The predominant hydraulic
connection type is the irregular weir, representing overtopping of closed subbasins through
topographic saddles read from the DEM. Where overland travel paths were very long and/or
where overtopping flows have cut relatively shallow concentrated flow channels, hydraulic
conveyance has been modeled as open channel flow. As previously stated, the hydraulic
network comprised 740 weirs, 183 culverts, 79 channels and 21 drop structures.

3.6 Storage
3.6.1 Lake and Pond Storage

The stage-area curves defining surface storage were calculated using Arc Hydro tools developed
in ArcGIS 9.0 (ArcMap) and the 3D Analyst extension based on the 2007 LiDAR topographic
data provided by SWFWMD. Completion of the staging area program creates a spreadsheet in a
geodatabase for each subbasin. Each subbasin has the minimum and maximum elevation, a
listing of all elevations between the minimum and maximum in increments of 1 foot, and the
subbasin area (2D area - not 3D area) corresponding to each elevation.

3.6.2 Open Channel Storage

There are no major channels within the watershed; however minor channels have been added
within some subbasins to provide a more accurate basis for floodplain delineation between semi-
closed subbasins. The open channels added to the model have been defined with a bank-to-bank
cross section and vertical wall end points. The area defined by the channel width and length
within each subbasin has been subtracted from the subbasin stage-area curves to prevent
duplication of simulated storage. The following subbasins have had adjustments made to the Arc
Hydro-generated stage-area curves:

AO0773 C0430 C0983
AQ777 C0440 C1212
A0830 C0460 Cl217
A1150 C0480 C1220
A2040 C0560 C1222
C0026 C0570 C1275
C0030 C0840 C1280
C0090 C0855 C1340
C0150 C0860 C2700
C0390 C0920 C3320
C0395 C0930

C0400 C0950
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3.7 Percolation as an Outfall

Unlike the previous 2006 model, percolation was included as an outfall in areas of the watershed
dominated by Type A soils. The following criteria were applied to determine whether percolation
would be simulated:
1 HSG A soils present in 70% of subbasin
o If “yes”, does simulated inundation area lie predominantly on HSG A
soils/pervious surfaces?
= Percolation modeled
o If“no”, does simulated inundation area lie over HSG A soil/pervious surfaces?
= |f “yes” percolation modeled
= |f “no” percolation not modeled
2 For subbasins passing Criteria 1:
o Seasonal High Water Table elevation > 3 below land surface?
= |f “yes” horizontal and vertical flow simulated
= |f “no” percolation not modeled

Percolation was included at 36 natural depressions and dry ponds within the watershed (see
Figure 3.7). Table 3-7 presents the major percolation parameters input to the model. Percolation
was modeled using the Perc-Pack ICPR module, applying methods consistent with Streamline
Technologies technical guidance (Singhofen, 2009). Percolation polygons located close together
or with overlapping horizontal percolation (P2,P3) zones have been subjected to perimeter
reduction for model input. Effective percolation perimeter values (P1_EFF, P2_EFF and
P3_EFF) were computed as the fraction of the polygon not competing with adjacent percolation
nodes or poorly drained soils. The “Effective Perimeter” values have been input to the model
rather than the GIS-generated perimeter values (P1, P2, and P3), as shown in the example
graphic below. Percolation polygons and attributes associated with model input parameterization
are included in the geodatabase. This method is slightly more conservative than the Singhofen
method, as it discounts the significantly reduced percolation that may yet take place along the
intersected percolation zones.

Where available, geotechnical information from SWFWMD Environmental Resource Permits
(ERPs) was utilized. In most areas general information from the SSURGO database was used to
obtain and/or compute the percolation parameters. Vertical and horizontal conductivity values
were derived using District-supplied methodology supplied in Appendix B.
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OBJECTID Name AquiferBE WTE Recharge HorCond VertCond EffPor SuctionH | LayThick
31 RA1710_GW 30.00 60.00 0.00 52.51 35.01 0.39 2.05 6.80
32 RA0880_GW 30.00 62.00 0.00 36.00 24.00 0.38 2.05 7.00
OBJECTID Name P1 P2 P3 D12 | D23 | N12 | N23 | FRAC_EFF | P1 EFF | P2_EFF P3_EFF
31 RA1710 GW | 1534.53 | 2162.59 | 4674.80 | 100 | 400 20 40 0.60 920.719 | 1297.554 | 2804.883
32 RA0880_GW | 1394.40 | 2022.54 | 4535.11 | 100 | 400 20 40 0.50 697.200 | 1011.271 | 2267.554
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Figure 3.7

Percolation Areas
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Table 3-7: Percolation Parameterization
Water Horiz. Vert. Suction
From To Table Cond. | Cond. | Porosity Head

Reach Node Node (FtINAVDS88) | (ft/day) | (ft/day) | (fraction) (inch) Notes

RA0610 GW | NA0610 | GWSink 69.11 19.56 | 13.04| 0.37 2.05 | SSURGO data
RA0660 GW | NA0660 | GWSink 80.00 19.56 13.04 | 0.38 2.05 | SSURGOdata
RA0880 GW | NA0880 | GWsink 62.00 36.00 24.00 | 0.38 2.05 | SSURGOdata
RA0960 GW | NA0960 | GWSink 71.00 19.56 13.04 | 0.37 2.05 | SSURGOdata
RA0990 GW | NA0990 | GWSink 63.84 19.56 13.04 | 0.37 2.05 | SSURGOdata
RA1000 GW | NA1000 | GWSink 67.67 19.56 13.04 |  0.37 2.05 | SSURGOdata
RA1020 GW | NA1020 | GWSink 65.20 19.56 | 13.04| 0.37 2.05 | SSURGOdata
RA1160 GW | NA1160 | GWSink 64.30 36.00 | 24.00| 0.37 2.05 | SSURGOdata
RA1170 GW | NA1170 | GWSink 62.70 19.56 13.04 | 0.38 2.05 | SSURGOdata
RA1210 GW | NA1210 | GWSink 60.00 52.51 35.01 | 0.39 2.05 | SSURGOdata
RA1220 GW | NA1220 | GWSink 61.00 5251 | 35.01| 0.39 2.05 | SSURGOdata
RA1230 GW | NA1230 | GWSink 60.80 5251 | 35.01| 0.39 2.05 | SSURGOdata
RA1250 GW | NA1250 | GWSink 60.80 5251 | 35.01| 0.39 2.05 | SSURGOdata
RA1710 GW | NA1710 | GWSink 60.00 5251 | 35.01| 0.39 2.05 | SSURGOdata
RA1850 GW | NA1850 | GWSink 59.24 52.51 35.01 | 0.39 2.05 | SSURGOdata
RA1970 GW | NA1970 | GWSink 55.58 19.56 | 13.04| 0.37 2.05 | SSURGOdata
RA1980 GW | NA1980 | GWSink 55.90 19.56 13.04 | 0.38 2.05 | SSURGOdata
RC1010 GW | NC1010 | GWsink 223.00 19.56 13.04 | 0.37 2.05 | SSURGOdata
RG0060 GW | NG0060 | GWSink 53.17 19.56 13.04 | 0.37 2.05 | SSURGOdaa
RG0220 GW | NG0220 | GWSink 53.51 19.56 13.04 | 0.37 2.05 | SSURGOdata
RG1090 GW | NG1090 | GWSink 49.42 36.00 | 24.00| 0.39 2.05 | SSURGOdata
RG1235 GW | NG1235 | GWSink 67.60 5251 | 35.01| 0.39 2.05 | SSURGOdata
RG1250 GW | NG1250 | GWSink 51.14 19.56 13.04 | 0.37 2.05 | SSURGOdaa
RG1280 GW | NG1280 | GWSink 61.25 52.51 35.01 | 0.39 2,05 | SSURGOdata
RG1300 GW | NG1300 | GWSink 52.96 19.56 13.04 | 0.37 2.05 | SSURGOdata
RG1320 GW | NG1320 | GWSink 49.88 19.56 | 13.04| 0.37 2.05 | SSURGOdata
RG1355 GW | NG1355 | GWSink 49.85 19.56 13.04 | 0.37 2.05 | SSURGOdata
RG1360 GW | NG1360 | GWSink 49.72 19.56 13.04 | 0.37 2.05 | SSURGOdaa
RG1365 GW | NG1365 | GWSink 49.47 52.51 35.01 | 0.39 2.05 | SSURGOdata
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Table 3-7: Percolation Parameterization
Water Horiz. Vert. Suction

From To Table Cond. | Cond. | Porosity Head
Reach Node Node (FINAVDS88) | (ft/day) | (ft/day) | (fraction) (inch) Notes
RG1850 GW | NG1850 | GWSink 47.60 19.56 13.04 | 0.38 2.05 | SSURGOdaa
RG1970 GW | NG1970 | GWSink 48.36 19.56 13.04 | 0.37 2.05 | SSURGOdata
RG1980 GW | NG1980 | GWSink 48.32 19.56 13.04 0.37 2.05 | SSURGOdata
RG1990 GW | NG1990 | GWSink 48.25 19.56 13.04 | 0.37 2.05 | SSURGOdata
RG2030 GW | NG2030 | GWSink 47.70 19.56 13.04 | 0.40 2.05 | SSURGOdata
RG2040 GW | NG2040 | GWSink 48.80 19.56 13.04 | 0.37 2.05 | SSURGOdata
RG2050 GW | NG2050 | GWSink 48.00 19.56 13.04 0.37 2.05 | SSURGOdata
3.8 Other Outfalls to Groundwater

Additional outfalls to the Floridan Aquifer are included in the model to define:

o Existing 8-inch diameter drainage wells (2) in Griffin Prairie subbasin C0990 - The first
drainage well is modeled using a rating curve based on an 8-inch diameter orifice
opening with a control elevation of 82.0 feet-NAVD88 and free discharge conditions.
The second well is reported to be poorly maintained/damaged and is assumed to have
95% reduction in discharge capacity, based on the same rating curve.

o Field identified sinks within subbasins A0910, A1540, C0740 and C0994 — flow through
the sinks are estimated using rating curves derived from equivalent orifice discharge.
Orifice size has been adjusted for subbasin A0910, C0740, and C0994 sinks using
Hurricane Frances (2004) high water marks collected by SWFWMD based on vegetative
indicators on the subject properties. The A1540 sink equivalent orifice diameter is
estimated using anecdotal Hurricane Frances flood stage information received from
Country Lake Estates residents during the June 16, 2009 public meeting.

3.9 Boundary Conditions

A surface water boundary condition for Bystre Lake Watershed was defined at two locations.
Information from consultants evaluating adjacent watersheds was used to verify whether or not
overtopping watershed flow from Bystre Lake Watershed to adjacent watersheds would be
subject to backwater effects, based on their modeling and whether adjacent watersheds would
contribute flow into Bystre Lake Watershed. In each case, relatively free outfall conditions are
anticipated, and a reasonable constant tailwater stage condition was established using SWFWMD
contour data and digital orthography. No flood flow contribution from adjacent watersheds was
indicated.

The following potential surface water outfall locations were defined for the watershed:
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0 Subwatershed H to the Blue Sink Watershed: via roadway overtopping and a small cross-
drain under Mondon Hill Road. A time variable stage-history dataset supplied by TBE
Inc has been utilized for the Blue Sink tailwater condition. Bystre Lake Watershed will
contribute flow to Blue Sink Watershed under 100-year and 500-year flood conditions.
Flow time series were supplied to TBE for 100-year and 500-year single and multi-day
events.

0 Subwatershed G to the Croom Watershed: via overland flow near Richbarn Road. A
constant tailwater stage of 77.0 feet-NAVDB88 has been assigned. Modeling indicates no
watershed interchange up through the 500-year, 5-day event.

3.10 Initial Water Elevations

For the Bystre Lake Watershed, the 2004 aerials were overlain onto the DTM. The resolution of
these aerials is sufficient to distinguish between upland and wetland vegetation. In many
instances, a clear distinction between wetland and upland vegetation is visible. This technique is
frequently used in the delineation of wetlands for planning purposes. The elevation at which this
transition or boundary occurs was read from the DTM and utilized as the starting elevation. This
would represent the seasonal high water elevation.

In instances where there is no vegetative indication, surface water boundaries were also used. It
is known that in the month and year in which the aerials were flown, the county was
experiencing normal to wet conditions, and the use of water surface boundaries would be a good
indication of normal water levels within the watershed. In instances where no vegetative or
water boundaries were present, the lowest point as indicated by the DTM was used for the
starting condition.

ERP data was utilized, as available, for seasonal high water table/starting elevations for
stormwater management areas. A final source, September 2004 potentiometric surface maps
supplied by SWFWMD, were compared to lowest point values from the DTM to further adjust
starting elevations where appropriate.

Starting elevations were determined on a subbasin basis; therefore, each subbasin could
theoretically have a different starting elevation. However, this was not universally true as some
of the subbasins are hydraulically connected and thus would exhibit the same starting elevation.
Figure 3.9 serves as an illustration of starting elevation determination for Bystre Lake (Node
NA2040).
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2008 Aerial
Waterline
estimated at 67.1
(ft -NAVD88)

2004 Aerial
Waterline
estimated at 71.5
(ft -NAVD88)

2004 Aerial Imagery

Node Name Normal High SHWT*
(ft-NAVD88) (ft-NAVD88) (ft-NAVD88)
NA2040 — 70.1 71.5 72
Bystre Lake
* Edge of wetlands Figure 3.9
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40 MODEL VALIDATION

Insufficient data were available to either calibrate or verify the model, as previously discussed;
however several methods have been applied to validate the reasonableness of simulated flood
stages. These methods are described in the following sections.

4.1 Flood Problem Areas

Table 4-1 shows flooding complaints compiled and provided by the SWFWMD. While the
complaint records are not an exhaustive account of flooding within the Bystre Lake Watershed,
they provide a corroboration of the model results where simulated inundation areas coincide with
complaint records. It should be noted that the X-Y coordinates are based on owner property
locations and are not necessarily located at the precise flood location.  For example, reported
flooding at Patrick Street is simulated over the low saddle of the roadway, but the complaint
location points provided are not correlated to the low road area. Associated modeled subbasins
are therefore noted in the table.

4.2  High Water Mark Database

In addition to flood complaint records, a database of high water marks (October 2009) was
supplied by the SWFWMD, containing within the Bystre lake watershed, 195 high water points
of various types and sources, ranging from 1949 to 2009. Some marks were of questionable
quality due to unknown vertical datum and others represented basin conditions prior to
significant hydraulic improvements along major roadways, yet good correlation was observed
between simulated and historic high water stages in many areas. In general, 100-year design
event flood stages would be expected to be at least as high as observed high water elevation to
date. High water marks for the 2004 Hurricane season were also used in conjunction with the
Hurricane Frances model simulation to corroborate simulated stages and to estimate discharge
through identified sinks. Table 4-2 lists those high water marks recorded from 1960 forward.
Point types are defined as follows:

DHW-Design high water NHW — Normal high water EHW-Extreme high water
PWL-Present Water level HW- High water PEAK- Peak water level
IND- Indicator (typically stain lines or bio-indicators) NR — Not recorded
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Table 4-1:  Bystre Lake Watershed Flooding Complaints
Location Owner Name Date XCoord YCoord Subbasin
Spring Lake Highway Lee Ann Owen 07/24/2007 558613.34 1511362.28 A0670
Artis Property 09/22/1998 555167.37 1513410.28 A0710
Dauphin Dr/Neff Lake Rd Anna Messenger 06/15/2004 553414.52 1514223.90 A0010
Casey Road 11/12/1998 549016.07 1515244.83 AQ0770
Casey Road Dreama Schuler 08/27/2002 548148.86 1515564.39 A0730
Kaufman Road 10/05/1998 549823.21 1516757.57 A0830
Mccray Property 09/22/1998 550002.76 1517161.06 A0830
Garmisch Hills Dave Millendorf 07/03/2002 538196.51 1518180.11 C0950
Olymia Road 02/16/1998 558840.28 1519258.69 A1150
Neff Lake Rd Marilyn Bates 08/14/2002 552358.64 1521696.51 A1650
Singer Lane Gary Weeks 01/28/2003 544410.34 1525006.24 C1275
Countryside Estates MHP pond Syl Tenbarge 07/01/2002 552917.93 1526351.02 A1500
Witmore Property-drainage ditch 12/02/1996 531211.67 1527418.24 C0330
Mitchell Road Laray Mott 09/15/2004 531700.68 1528043.86 C0337
Jersey Lily Restaurant Earl Ferguson 12/30/1997 531482.19 1528326.35 C1650
Oxley Road George Feaster 08/16/2001 534132.20 1528388.56 C0378
Oxley Road Dwain Erickson 05/21/2002 533856.35 1528589.41 C0355
Wpa Rd Evelyn Henderson | 07/10/2002 554923.55 1528935.28 A1960
Mitchell Road 03/12/1996 531455.36 1529131.40 C0360
Pasture Lane Rev Foltz 06/17/2002 541619.43 1530121.92 C2030
Patrick Street Steve Maniaci 10/01/2004 542050.97 1540008.42 G1610
Patrick Street Steve Maniaci 09/26/2001 542087.56 1540921.34 G1550
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Table 4-2:  Bystre Lake Watershed High Water Marks
Elev. Point | Subbasin
XCoord YCoord | Source Ft_NAVD Event Date | Type
537604.720 | 1529883.880 | FDOT_08002-3502 87.84 | 1964A PWL C0520
534784.610 | 1528399.660 | FDOT_08002-3502 99.17 | 1964A PWL C0378
531647.250 | 1529918.980 | FDOT_08002-3502 112.97 | NR EHW | C0370
532124.200 | 1532381.690 | FDOT_08002-3502 120.37 | NR EHW | C0395
532808.200 | 1531210.080 | FDOT_08002-3502 110.27 | NR EHW | C0401
533142.220 | 1530255.740 | FDOT_08002-3502 104.67 | NR EHW | C0580
533842.070 | 1531218.030 | FDOT_08002-3502 109.17 | NR EHW | C0560
533481.090 | 1532657.640 | FDOT_08002-3502 125.87 | NR EHW | C0450
535595.510 | 1533388.270 | FDOT_08002-3502 106.97 | NR EHW | C0032
536117.970 | 1531235.110 | FDOT_08002-3502 98.77 | NR EHW | C0040
531679.160 | 1527556.420 | FDOT_08002-3502 110.07 | NR HW C0330
532063.890 | 1527570.610 | FDOT_08002-3502 113.27 | NR HW C0340
531647.250 | 1529918.980 | FDOT_08002-3502 111.67 | NR HW C0370
532098.340 | 1532477.380 | FDOT_08002-3502 125.67 | NR HW C0390
533142.220 | 1530255.740 | FDOT_08002-3502 99.87 | NR HW C0580
533985.220 | 1529866.050 | FDOT_08002-3502 97.47 | NR HW C2700
533026.570 | 1534922.820 | FDOT_08002-3502 152.27 | NR HW C0425
533185.400 | 1535181.430 | FDOT_08002-3502 157.67 | NR HW C0420
536117.970 | 1531235.110 | FDOT_08002-3502 97.67 | NR HW C0040
537604.720 | 1529883.880 | FDOT_08002-3502 94.67 | NR HW C0520
532808.200 | 1531210.080 | FDOT_08002-3502 106.77 | NR NHW | C0401
533842.070 | 1531218.030 | FDOT_08002-3502 108.67 | NR NHwW | C0560
533481.090 | 1532657.640 | FDOT_08002-3502 121.77 | NR NHW | C0450
535595.510 | 1533388.270 | FDOT_08002-3502 104.77 | NR NHW | C0032
535677.330 | 1525643.240 | FDOT_08002-3502 114.17 | NR HW C0670
535639.150 | 1524120.140 | FDOT_08002-3502 140.17 | NR HW C0960
536979.720 | 1528659.920 | FDOT_08002-3502 94.57 | NR HW C0700
531479.827 | 1532849.098 | FDOT_08520-3603 133.77 | NR HW C3320
532667.325 | 1531847.831 | FDOT_08520-3603 117.17 | NR EHW | C0400
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Table 4-2:  Bystre Lake Watershed High Water Marks
Elev. Point | Subbasin
XCoord YCoord | Source Ft_NAVD Event Date | Type

532667.325 | 1531847.831 | FDOT_08520-3603 115.07 | NR HW C0400
532356.093 | 1530547.256 | FDOT 08520-3603 109.57 | NR EHW C0380
532358.037 | 1530543.980 | FDOT 08520-3603 100.57 | NR NHW C0380
533552.595 | 1532399.592 | FDOT 08520-3603 123.07 | NR EHW C0460
533552.595 | 1532399.592 | FDOT_08520-3603 117.27 | NR NHW C0460
532427.812 | 1532204.807 | FDOT_08520-3603 120.97 | NR EHW C0399
532427.812 | 1532204.807 | FDOT 08520-3603 118.87 | NR HW C0399
532427.812 | 1532204.807 | FDOT 08520-3603 116.60 | NR PWL C0399
559523.080 | 1523067.553 | FDOT_08070-3514 67.67 | NR DHW Al1220
552734.146 | 1531510.635 | SWFWMD Engineering FB#19/1, page 20 80.39 | 1960 HW A2040
551572.691 | 1528580.598 | SWFWMD Engineering FB#19/1, page 21 79.06 | 1960 HW A2040
550983.522 | 1528299.049 | SWFWMD Engineering FB#19/1, page 21 75.02 | 1974 HW A2040
552343.925 | 1531214.169 | SWFWMD Engineering FB#19/1, page 20 70.42 | 05/06/1980 PWL A2040

SWFWMD Engineering FB#15/3, page 21, C0255
532562.398 | 1515683.477 | SWFWMD 103.13 | 2004 IND

SWFWMD Engineering FB#15/3, page 21, C0255
532603.213 | 1515615.701 | SWFWMD 103.14 | 2004 IND

SWFWMD Engineering FB#15/3, page 21, C0165
531864.001 | 1515489.572 | SWFWMD 102.44 | NR IND

SWFWMD Engineering FB#15/3, page 21, C0165
531864.357 | 1515446.932 | SWFWMD 102.54 | NR IND

SWFWMD Engineering FB#15/3, page 21, C0255
532610.889 | 1515623.506 | SWFWMD 102.50 | NR IND
540715.314 | 1523650.626 | SWFWMD Hydrologic Data Section 90.30 | 9/6/1988 PEAK C2900
551086.377 | 1532406.772 | SWFWMD Hydrologic Data Section 71.39 | 9/21/1994 PEAK A2040
551898.352 | 1528619.150 | SWFWMD Hydrologic Data Section 76.25 | 9/28/2004 PEAK | A2040

SWFWMD, LiDAR referenced elevation from G0220
554192.941 | 1532291.950 | photo 75.11 | 2004 HW

SWFWMD, LiDAR referenced elevation from G1345
552891.346 | 1534268.270 | photo 75.67 | 2004 HW

SWFWMD Engineering FB# 15/3, page 53. A2040
552438.690 | 1528704.517 | Gage referenced elevation. 76.47 | 2004 IND
549907.380 | 1526832.835 | SWFWMD Engineering FB# 15/3, page 54. 76.12 | 2004 IND B0070
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Table 4-2:  Bystre Lake Watershed High Water Marks
Elev. Point | Subbasin
XCoord YCoord | Source Ft_NAVD Event Date | Type

LiDAR referenced elevation.

SWFWMD Engineering FB# 15/3, page 54. B0070
549937.189 | 1526742.332 | LIDAR referenced elevation. 76.06 | 2004 IND

SWFWMD, LiDAR referenced elevation from A1380
550282.340 | 1523541.981 | photo 84.15 | 1998 HW
532926.952 | 1523950.266 | SWFWMD Engineering FB#10/11, page 60 106.49 | 2004 IND C0740
532925.133 | 1523958.236 | SWFWMD Engineering FB#10/11, page 60 106.52 | 2004 IND C0740
532902.874 | 1523981.191 | SWFWMD Engineering FB#10/11, page 60 106.52 | 2004 IND C0740
532958.749 | 1523959.024 | SWFWMD Engineering FB#10/11, page 60 106.49 | 2004 IND C0740
532965.166 | 1523958.975 | SWFWMD Engineering FB#10/11, page 60 106.52 | 2004 IND C0740
532787.963 | 1523880.411 | SWFWMD Engineering FB#10/11, page 60 106.44 | 2004 IND C0740
532793.571 | 1523868.225 | SWFWMD Engineering FB#10/11, page 60 106.44 | 2004 IND C0740
532769.104 | 1523876.800 | SWFWMD Engineering FB#10/11, page 60 106.45 | 2004 IND C0740
533156.799 | 1525031.854 | SWFWMD Engineering FB#15/4, page 11 105.08 | 2004 IND C0994
533156.291 | 1525039.604 | SWFWMD Engineering FB#15/4, page 11 105.28 | 2004 IND C0994
532940.744 | 1516801.778 | SWFWMD Engineering FB#15/4, page 13 103.31 | 2004 IND C0840
532914.268 | 1516798.350 | SWFWMD Engineering FB#15/4, page 13 103.24 | 2004 IND C0840
533257.873 | 1516806.404 | SWFWMD Engineering FB#15/4, page 13 103.10 | 2004 IND C0860
533253.711 | 1516828.566 | SWFWMD Engineering FB#15/4, page 13 103.27 | 2004 IND C0860
533267.119 | 1516836.637 | SWFWMD Engineering FB#15/4, page 13 103.44 | 2004 IND C0860
533271.108 | 1516843.591 | SWFWMD Engineering FB#15/4, page 13 103.26 | 2004 IND C0860
533599.562 | 1517354.720 | SWFWMD Engineering FB#15/4, page 14 103.04 | 2004 IND C0860
533564.814 | 1517484.998 | SWFWMD Engineering FB#15/4, page 14 103.04 | 2004 IND C0860
533527.241 | 1517544.471 | SWFWMD Engineering FB#15/4, page 14 103.04 | 2004 IND C0860
533626.652 | 1517426.127 | SWFWMD Engineering FB#15/4, page 14 94.09 | 07/07/2009 PWL C0860
533284.215 | 1516805.968 | SWFWMD Engineering FB#15/4, page 14 96.71 | 07/07/2009 PWL C0860
532007.785 | 1515960.624 | SWFWMD Engineering FB#15/4, page 15 97.09 | 07/07/2009 PWL C0840
532077.007 | 1515815.710 | SWFWMD Engineering FB#15/4, page 13 97.61 | 07/07/2009 PWL C0255

LiDAR-derived elev per location from C1340
546613.012 | 1526625.482 | landowner: Tammy Schmaltz, 7187 Cedar Ln 77.18 | 2004 HW

LiDAR-derived elev per location from C1340
546660.242 | 1526467.122 | landowner: Tammy Schmaltz, 7187 Cedar Ln 77.22 | 2004 HW
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Table 4-2:  Bystre Lake Watershed High Water Marks
Elev. Point | Subbasin
XCoord YCoord | Source Ft_NAVD Event Date | Type

555870.921 | 1518596.518 | SWFWMD Engineering FB#15/4, page 16 76.24 | 2004 IND A0910
555938.185 | 1518527.432 | SWFWMD Engineering FB#15/4, page 16 76.26 | 2004 IND A0910
555961.463 | 1518389.872 | SWFWMD Engineering FB#15/4, page 16 76.26 | 2004 IND A0910
555877.805 | 1518501.186 | SWFWMD Engineering FB#15/4, page 16 76.34 | 2004 IND A0910
556277.612 | 1518474.052 | SWFWMD Engineering FB#15/4, page 16 76.08 | 2004 IND A0910
556233.923 | 1518411.925 | SWFWMD Engineering FB#15/4, page 16 76.18 | 2004 IND A0910
556182.393 | 1518421.832 | SWFWMD Engineering FB#15/4, page 17 76.14 | 2004 IND A0910
556286.340 | 1518423.747 | SWFWMD Engineering FB#15/4, page 17 76.18 | 2004 IND A0910
556357.293 | 1518638.313 | SWFWMD Engineering FB#15/4, page 17 76.08 | 2004 IND A0910
556448.585 | 1518585.606 | SWFWMD Engineering FB#15/4, page 17 75.98 | 2004 IND A0910
556776.436 | 1518943.388 | SWFWMD Engineering FB#15/4, page 17 74.14 | 2004 IND A0940
556948.906 | 1518872.179 | SWFWMD Engineering FB#15/4, page 17 74.48 | 2004 IND A0940
556983.242 | 1518877.595 | SWFWMD Engineering FB#15/4, page 17 74.12 | 2004 IND A0940
556789.566 | 1519046.937 | SWFWMD Engineering FB#15/4, page 17 74.21 | 2004 IND A0940
556267.713 | 1518598.569 | SWFWMD Engineering FB#15/4, page 16 74.88 | 07/08/2009 PWL A0910
556918.170 | 1519100.780 | SWFWMD Engineering FB#15/4, page 17 69.32 | 07/08/2009 PWL A0940
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4.3  Hurricane Frances (2004)

Although not considered a calibration or verification event, the model input was run under
Doppler radar-generated rainfall datasets from Hurricane Frances (2004) to review resultant peak
stages for reasonability and comparison to recorded flood complaints and high water marks. A
comparison of simulated flood stages at locations with high water or flood complaint data are
presented in Table 4-3. Comparison of simulated and observed values shows good correlation
for most values (0.2 to 0.9 feet variance). Poorest correlation (underestimation) is observed at
Preston Road (NG1345) where the culvert may have become obstructed during the storm and at
WPA Road (NG0220). The WPA Road high water mark is cited as the edge of water on the road
from a photo, subsequently tied into the DEM using the photo location. Simulated Frances flood
stages do approach the low road elevation of 73.1 north of the data point. It is possible the photo
location is imprecise. Initial condition assumptions made for design event modeling were
typically based on September 2004 potentiometric data and aerial mapping and thus were not
adjusted for the Frances simulation.

Table 4-3:  Hurricane Frances High Water Marks
Frances
Simulated
Point | HWM Elev. | Peak Stage
Basin Node Type Ft NAVD88 | Ft NAVD88 | Comment
A0910 NA0910 IND 76.2 76.4 Lane property
A0910 NA0910 IND 76.3 76.4 Lane property
A0910 NA0910 IND 76.3 76.4 Lane property
A0910 NA0910 IND 76.3 76.4 Lane property
A0910 NA0910 IND 76.1 76.4 Lane property
A0910 NA0910 IND 76.2 76.4 Lane property
A0910 NA0910 IND 76.1 76.4 Lane property
A0910 NA0910 IND 76.2 76.4 Lane property
A0910 NA0910 IND 76.1 76.4 Lane property
A0910 NA0910 IND 76.0 76.4 Lane property
A0940 NA0940 IND 74.1 74.5 Lane property
A0940 NA0940 IND 74.5 74.5 Lane property
A0940 NA0940 IND 74.1 74.5 Lane property
A0940 NA0940 IND 74.2 74.5 Lane property
A2040 NA2040 PEAK 77.1 75.3 HWM is peak recorded stage at gage
A2040 NA2040 IND 76.5 75.3 Bystre Lake
B0070 NB0070 IND 76.1 75.3
B0070 NB0070 IND 76.1 75.3
G0220 NG0220 HW 75.1 72.4 Edge of water C/L WPA Rd
G1345 NG1345 HW 75.7 68.4 Edge of water C/L Preston Rd
Reported flooding of Patrick Rd — low

G1550 NG1550 FC | - 76.0 elev =75.7 ft NAVD88
C0255 NC0255 IND 103.1 102.9 2007 source date, McAteer property
C0255 NC0255 IND 103.1 102.9 2007 source date, McAteer property
C0740 NCO0740 IND 106.5 106.5 Dorsett property
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Frances
Simulated
Point | HWM Elev. | Peak Stage

Basin Node Type Ft NAVD88 | Ft NAVD88 | Comment
C0740 NCO0740 IND 106.5 106.5 Dorsett property
C0740 NCO0740 IND 106.5 106.5 Dorsett property
C0740 NCO0740 IND 106.5 106.5 Dorsett property
C0740 NCO0740 IND 106.5 106.5 Dorsett property
C0740 NC0740 IND 106.4 106.5 Dorsett property
C0740 NCO0740 IND 106.4 106.5 Dorsett property
C0740 NCO0740 IND 106.5 106.5 Dorsett property
C0994 NC0994 | IND 105.1 106.4 Dorsett property rock pit
C0994 NC0994 | IND 105.3 106.4 Dorsett property rock pit
C0840 NC0840 IND 103.3 102.8 2009 field review, McAteer property
C0840 NC0840 IND 103.2 102.8 2009 field review, McAteer property
C0860 NCO0858 IND 103.1 102.8 2009 field review, McAteer property
C0860 NCO0858 IND 103.3 102.8 2009 field review, McAteer property
C0860 NCO0858 IND 103.3 102.8 2009 field review, McAteer property
C0860 NCO0858 IND 103.4 102.8 2009 field review, McAteer property
C0860 NCO0858 IND 103.0 102.8 2009 field review, McAteer property
C0860 NCO0858 IND 103.0 102.8 2009 field review, McAteer property
C0860 NCO0858 IND 103.0 102.8 2009 field review, McAteer property
C1340 NC1340 HW 77.2 78.6 Landowner estimate tied to LIDAR
C1340 NC1340 HW 77.2 78.6 Landowner estimate tied to LIDAR
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5.0 JUSTIFICATION

For the justification of Bystre Lake Watershed floodplain, URS evaluated various 100-year
storm events. In most subbasin areas, the 100-year, 24-hour event was used if no high water
mark or other irrefutable flood data were available to compare with model results. The 100-year,
24 hour event also correlated well with existing high water marks in many subbasins.

The 100-year, multi-day event was applied to large closed subbasins and hydraulically connected
systems of similar hydrology (i.e. poorly draining soils and similar land cover). The Bystre Lake
subbasin (A2040), had high water marks recorded above the 100-year, 24-hour simulated stage.
The multi-day event was also applied to the Griffin Prairie region. The 100-year, 5-day event
was selected to represent the multi-day scenario since it was used in previous model evaluations
and had reasonable correlation to the high water mark data. Figure 5.1 identifies the subbasins
proposed for flood stage delineation using multi-day versus single-day rainfall events.

The following 82 subbasins were mapped using the 5-day event:
e A0940 e A1930 e (C1480 e G2095
e A0950 e A1940 e (C1490
e A0970 e A1960 e (C2900
e A1145 e A1970 e (C2950
e Al1150 e A1980 e (C3100
e A1190 e A1990 e (3110
e A1215 e A1995 e (3120
e A1240 e A2030 e F0040
o A1248 e A2040 e G0030
e A1470 e A2230 e G0040
e A1490 e BO0010 e G0050
e A1500 e BO0040 e GO0110
e A1520 e BO0050 e G0160
e A1540 e BO0070 e GO0170
e Al1730 e BO0080 e G0220
e A1740 e (C0620 e G1240
e A1750 e (CO0650 e G1270
e A1760 e (CO0700 e (1280
e Al1770 e (CO0910 e G1300
o A1775 e (C0940 e G1310
e A1780 e (CO0950 o (1345
e A1790 e (C0960 e (1870
e A1850 e (C0985 e G1990
e A1860 e C0990 e (2030
e A1880 e (C1212 e (2040
e A1900 e (C1215 e (G2050
e A1920 e (C1470 e (2085
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5.1  Comparison of Storm Events and High Water Marks

As part of the multi-day event evaluation, several 100-year return frequency events were
simulated with various durations. Table 5-1 shows the comparison of peak 100-year stage for all
Bystre Lake Watershed subbasins with high water mark data.

Appendix A contains a similar comparison of peak nodal stages for all simulated 100-year
events, regardless of whether high water mark data were available.
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Table 5-1: ~ Comparison of Storm Events with High Water Marks
NM denotes “Not Modeled”
SWFWMD SWFWMD SWFWMD SWFWMD High Water
100 YR 24 Hour 100 YR 3 Day 100 YR 5 Day 100 YR 7 Day Mark
Node (FT NAVD88) (FT —NAVDS88) | (FT-NAVD88) | (FT-NAVDS88) | Type | (FT - NAVDS8S8) Location
NA0910 77.90 77.13 77.75 77.06 PWL 74.88 Lane Property
NA0910 77.90 77.13 77.75 77.06 IND 76.24 Lane Property
NA0910 77.90 77.13 77.75 77.06 IND 76.26 Lane Property
NA0910 77.90 77.13 77.75 77.06 IND 76.26 Lane Property
NAQ0910 77.90 77.13 77.75 77.06 IND 76.34 Lane Property
NA0910 77.90 77.13 77.75 77.06 IND 76.08 Lane Property
NA0910 77.90 77.13 77.75 77.06 IND 76.18 Lane Property
NAQ0910 77.90 77.13 77.75 77.06 IND 76.14 Lane Property
NA0910 77.90 77.13 77.75 77.06 IND 76.18 Lane Property
NA0910 77.90 77.13 77.75 77.06 IND 76.08 Lane Property
NA0910 77.90 77.13 77.75 77.06 IND 75.98 Lane Property
NAQ0940 76.31 75.34 76.11 75.27 PWL 69.32 Lane Property
NAQ0940 76.31 75.34 76.11 75.27 IND 74.14 Lane Property
NA0940 76.31 75.34 76.11 75.27 IND 74.48 Lane Property
NAQ0940 76.31 75.34 76.11 75.27 IND 74.12 Lane Property
NAO0940 76.31 75.34 76.11 75.27 IND 74.21 Lane Property
Cortez Blvd (SR50)@ Old
NA1220 67.21 68.82 67.94 70.13 DHW 67.67 Mondon Hill Road
NA1380 84.74 84.55 84.74 84.53 HW 84.15 Holden Dr @ Sun Hill Ln
NA2040 77.47 77.79 78.17 78.48 HW 75.02 Bystre Lake
NA2040 77.47 77.79 78.17 78.48 HW 79.06 Bystre Lake
NA2040 77.47 77.79 78.17 78.48 PEAK 76.25 Bystre Lake
NA2040 77.47 77.79 78.17 78.48 IND 76.47 Bystre Lake
NA2040 77.47 77.79 78.17 78.48 PWL 70.42 Bystre Lake
NA2040 77.47 77.79 78.17 78.48 HW 80.39 Bystre Lake
NA2040 77.47 77.79 78.17 78.48 PEAK 71.39 Bystre Lake
Cortez Blvd(SR50) west of Lang
NB0070 77.47 77.79 78.16 78.47 IND 76.06 St
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Table 5-1:  Comparison of Storm Events with High Water Marks
NM denotes “Not Modeled”
SWFWMD SWFWMD SWFWMD SWFWMD High Water
100 YR 24 Hour 100 YR 3 Day 100 YR 5 Day 100 YR 7 Day Mark

Node (FT NAVD88) (FT —NAVDS88) | (FT-NAVDS88) | (FT-NAVDS88) | Type | (FT - NAVDS88) Location

Cortez Blvd(SR50) west of Lang
NB0070 77.47 77.79 78.16 78.47 IND 76.12 St

Power easement north of
NC0032 107.55 105.58 106.97 104.94 EHW 106.97 Tanglewood Dr

Power easement north of
NC0032 107.55 105.58 106.97 104.94 NHW 104.77 Tanglewood Dr

Jefferson St (SR50A) nr Kennedy
NC0040 98.04 97.84 97.95 97.82 EHW 98.77 Blvd

Jefferson St (SR50A) nr Kennedy
NC0040 98.04 97.84 97.95 97.82 HW 97.67 Blvd
NC0165 104.02 104.69 104.60 105.01 IND 102.54 McAteer property
NC0165 104.02 104.69 104.60 105.01 IND 102.44 McAteer property
NC0255 104.02 104.69 104.60 105.01 IND 103.14 McAteer property
NC0255 104.02 104.69 104.60 105.01 IND 102.5 McAteer property
NC0255 104.02 104.69 104.60 105.01 IND 103.13 McAteer property
NC0255 104.02 104.69 104.60 105.01 PWL 97.61 McAteer property-pond
NC0265 104.02 104.69 104.61 105.01 PWL 97.09 McAteer property-ditch
NC0330 113.46 110.14 112.64 109.74 HW 110.07 Mitchell Road
NC0340 113.42 109.46 111.79 108.83 HW 113.27 RR east of Mitchell Rd
NC0370 114.69 112.85 114.46 112.47 EHW 112.97 Main St (CR445)
NC0370 114.69 112.85 114.46 112.47 HW 111.67 Main St (CR445)
NC0378 99.54 95.74 97.88 95.46 PWL 99.17 | Cortez Blvd west of Emerson
NC0380 112.61 107.76 111.66 106.99 NHW 100.57 | RR culvert

Ditch south of Russell St & east
NC0380 112.61 107.76 111.66 106.99 EHW 109.57 | of Main St

Ditch south of Russell St & east
NC0390 128.23 124.31 126.79 123.77 HW 125.67 | of Main St

Ditch south of Russell St & east
NC0395 123.51 120.04 122.42 119.43 EHW 120.37 | of Main St

Ditch south of Russell St & east
NC0399 123.06 119.54 122.03 118.99 EHW 120.97 of Main St
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Table 5-1:  Comparison of Storm Events with High Water Marks
NM denotes “Not Modeled”
SWFWMD SWFWMD SWFWMD SWFWMD High Water
100 YR 24 Hour 100 YR 3 Day 100 YR 5 Day 100 YR 7 Day Mark

Node (FT NAVD88) (FT —NAVDS88) | (FT-NAVDS88) | (FT-NAVDS88) | Type | (FT - NAVDS88) Location

Ditch south of Russell St & east
NC0399 123.06 119.54 122.03 118.99 HW 118.87 of Main St

Ditch south of Russell St & east
NC0399 123.06 119.54 122.03 118.99 PWL 116.6 of Main St

Ditch south of Scott St @ Hazel
NC0400 113.78 112.95 113.59 112.72 EHW 117.17 Ave

Ditch south of Scott St @ Hazel
NC0400 113.78 112.95 113.59 112.72 HW 115.07 Ave
NC0401 111.61 105.95 108.48 105.52 EHW 110.27 MLK Jr Blvd E. nr Hazel Ave
NC0401 111.61 105.95 108.48 105.52 NHW 106.77 MLK Jr Blvd E. nr Hazel Ave
NC0420 152.20 148.85 150.16 148.61 HW 157.67 Ft Dade Ave E. (CR 484)

Jefferson St (SR50A) east of Bell
NC0425 150.00 146.21 148.21 145.9 HW 152.27 Ave
NC0450 123.74 120.73 123.21 119.77 EHW 125.87 ACL Street west of JeffersonSt
NC0450 123.74 120.73 123.21 119.77 NHW 121.77 ACL Street west of JeffersonSt
NC0460 117.06 114.33 116.59 113.68 EHW 123.07 South Street west of Jefferson St
NC0460 117.06 114.33 116.59 113.68 NHW 117.27 South Street west of Jefferson St

Cortez Blvd (SR50) west of
NC0520 92.01 91.74 92.71 92.44 HW 94.67 Jefferson St.

Cortez Blvd (SR50) west of
NC0520 92.01 91.74 92.71 92.44 PWL 87.84 Jefferson St.
NCO0560 103.80 101.68 103.09 101.13 EHW 109.17 MLK Jr Blvd E. east of Twigg St
NC0560 103.80 101.68 103.09 101.13 NHW 108.67 MLK Jr Blvd E. east of Twigg St
NC0580 102.23 101.61 101.80 101.46 EHW 104.67 Josephine St
NC0580 102.23 101.61 101.80 101.46 HW 99.87 Josephine St

Emerson Rd (CR581) north of
NCO0670 118.63 112.69 113.76 112.41 HW 114.17 Mitchell Rd
NCO0700 92.01 91.74 92.71 92.44 HW 94.57 South of Cortez Blvd (SR50)
NC0740 109.43 111.06 109.84 112.2 IND 106.49 Dorsett Property
NCO0740 109.43 111.06 109.84 112.2 IND 106.52 Dorsett Property
NCO0740 109.43 111.06 109.84 112.2 IND 106.52 Dorsett Property
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Table 5-1:  Comparison of Storm Events with High Water Marks
NM denotes “Not Modeled”
SWFWMD SWFWMD SWFWMD SWFWMD High Water
100 YR 24 Hour 100 YR 3 Day 100 YR 5 Day 100 YR 7 Day Mark
Node (FTNAVDS88) | (FT-NAVDS88) | (FT-NAVDS88) | (FT-NAVD88) | Type | (FT-NAVDS3) Location
NCO0740 109.43 111.06 109.84 112.2 IND 106.49 Dorsett Property
NCO0740 109.43 111.06 109.84 112.2 IND 106.52 Dorsett Property
NCO0740 109.43 111.06 109.84 112.2 IND 106.44 Dorsett Property
NCO0740 109.43 111.06 109.84 112.2 IND 106.44 Dorsett Property
NCO0740 109.43 111.06 109.84 112.2 IND 106.45 Dorsett Property
Emerson Rd (CR581) south of
NC0960 92.01 91.74 92.71 92.45 HW 140.17 Mitchell Rd
NC0994 109.42 NM 109.83 NM IND 105.08 Dorsett Property rock pit
NC0994 109.42 NM 109.83 NM IND 105.28 Dorsett Property rock pit
NC0840 104.02 104.69 104.60 105.01 IND 103.31 McAteer property
NCO0840 104.02 104.69 104.60 105.01 IND 103.24 McAteer property
NC0858 103.98 104.68 104.59 104.99 IND 103.1 McAteer property
NCO0858 103.98 104.68 104.59 104.99 IND 103.27 McAteer property
NCO0858 103.98 104.68 104.59 104.99 IND 103.44 McAteer property
NC0858 103.98 104.68 104.59 104.99 IND 103.26 McAteer property
NC0858 103.98 104.68 104.59 104.99 IND 103.04 McAteer property
NCO0858 103.98 104.68 104.59 104.99 IND 103.04 McAteer property
NCO0858 103.98 104.68 104.59 104.99 IND 103.04 McAteer property
NC0858 103.98 104.68 104.59 104.99 PWL 94.09 McAteer property
NCO0858 103.98 104.68 104.59 104.99 PWL 96.71 McAteer property
NC1340 80.54 NM 80.59 NM HW 77.18 Schmaltz property
NC1340 80.54 NM 80.59 NM HW 77.22 Schmaltz property
NC2700 101.22 100.56 100.95 100.1 HW 97.47 Newgate St east of Twigg St
NC2900 92.00 91.73 92.71 92.44 PEAK 90.3 Irvin Lake
NC3320 133.19 131.64 132.62 131.14 HW 133.77 Central Ave west of Main St
NG0220 77.43 71.29 77.98 76.76 HW 75.11 WPA Road south of O’'Neill Rd
Preston Road north of Mondon
NG1345 77.44 74.94 77.99 77.28 HW 75.67 Hill Rd (CR484)

URS CORPORATION

33




Bystre Lake Watershed
Floodplain Justification Report

03/31/2010

Simulation

[ ] 100vrR120HR
[ 100YR24HR

Figure 5.1 Rainfall Events Utilized in Floodplain Delineation
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6.0 FLOODPLAIN DELINEATION

Based on physical parameters, the ICPR model produces stage elevation data for the various
storm events for nodes throughout the watershed. Each subbasin was processed to determine the
areal extent of flood mapping through comparison of nodal flood stages to the DEM.
Preliminary floodplains were plotted for single day and multiday events and compared to high
water mark data to identify the most appropriate storm event.

Floodplain delineation is based on several factors, depending on the terrain. For closed and
semi-closed subbasins, level pool flood stages are assigned throughout the subbasin. For channel
systems, flood zone extent is based on flood stages at each channel node, with flood stages
interpolated between channel nodes based on modeled channel flow depth and the terrain.
Transition flood zone is delineated to denote shallow overland flow paths where flooded
depressions overtop and spillover to the next downstream pool. The extent of transition flood
zone is determined using engineering judgment with consideration of peak flow being carried
and underlying terrain.

The 100-year, 24-hour storm event was selected for the proposed floodplain throughout most of
the watershed, being considered as providing reasonable indication of flood hazard. The 120-
hour duration event was applied to large closed basins, the Bystre Lake subbasin (A2040) being
the most notable, where high water marks were recorded above the 100-year, 24-hour simulated
stage and to subbasins that were hydraulically connected and of similar hydrology (i.e. poorly
draining soils and similar land cover). The multi-day event was applied as well to the Griffin
Prairie region. The 100-year, 5-day event was selected to represent the multi-day scenario since
it was used in previous model evaluations and had reasonable correlation to the high water mark
data. Figure 5.1 identifies the subbasins proposed for flood stage delineation using multi-day
versus single-day rainfall events.

The resultant 2010 floodplain map presented in Figure 6.1-1 is an inundation graphic
representing a combination of 1-day and multi-day peak flood elevations. The eighty-two (82)
multi-day subbasins shown in Figure 5-1 are listed specifically in Section 5.0 of this report.

The total acreage of 2010 modeled floodplain (Figure 6.1-1) is 4,200 acres which comprises both
the base flood and transition flood zone designations.
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Figure 6.1-1 2010 Modeled Floodplain

6.1  Comparison to FEMA BFE

The currently effective FEMA floodplain (Figure 6.1-2) shows a total floodplain area within the
watershed to be approximately 1,644 acres. The comparison shows an increase in the total area
that is considered to be within the 100-year floodplain. The 2010 model, utilizing the techniques
outlined in this report, shows a total zone AE floodplain area of approximately 4,094 acres.
Estimated and transitional floodplain zones comprise an additional 106 acres (refer to Table 6-1).
The majority of the new floodplain area is associated with ponds, depression areas and
transitional flow areas that were not mapped previously by FEMA.
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Figure 6.1-2 Existing FEMA Floodplain

Table 6-1:  Floodplain Comparison

Floodplain Area Area
(acres) (sg. miles)

FEMA 1,645 2.57

2006 5,602 8.75

2010 4,200 6.56

7.0  CONCLUSIONS

URS has updated the Bystre Lake Watershed model utilizing the Green-Ampt methodology and
percolation as an outfall for predominantly HSG A soil areas and comparisons to high water
marks to evaluate various 100-year storm events for developing the floodplain. In most subbasin
areas, the 100-year, 24-hour event was used if no high water mark or irrefutable flood data was
available to compare with model results. The 100-year, multi-day event was used for 82
subbasins, generally the larger closed basin areas that had high water mark data that provided
better stage match than the 100-year, 24-hour event and hydrologically similar basins with
hydraulic connections to those basins. The 100-year, 5-day event was selected to represent the
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multi-day scenario because it was used in previous model evaluations and had better correlation
to the high water mark data.

The mapped floodplain represents the culmination of a physically-based, dynamic hydrologic
and hydraulic model and the best available terrain data.

Due to limited gage data within the watershed, there is a need for additional monitoring of lake
levels and known flood areas within the watershed, especially following major storm or El Nino
type events. The need for additional monitoring is supported by the following:

e The majority of the Bystre Lake watershed is closed or semi-closed basins
e There is significant depression storage within the watershed
e There are significant areas of HSG A soils
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Comparison of Node Results for Four 100-Year Return Frequency Simulations

(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D

NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NAO000S5 198.35 197.89 198.12 197.84
NA0010 153.24 151.01 152.61 150.72
NAO0030 139.79 138.26 139.40 138.08
NA0040 123.98 120.46 122.85 120.11
NAO600 160.53 160.30 160.39 160.29
NA0610 174.86 174.31 173.96 174.28
NA0620 161.59 161.27 161.41 161.25
NA0630 77.74 76.05 76.59 76.33
NA0640 185.73 185.24 185.49 185.27
NA0650 175.07 NM 174.98 NM
NA0660 200.71 201.67 201.69 201.68
NA0667 114.57 112.82 113.90 112.64
NA0670 153.84 151.94 153.20 152.39
NA0680 187.75 187.49 187.63 187.57
NA0690 116.19 113.70 115.40 113.40
NAO700 87.98 86.87 87.57 86.86
NAOQ710 87.99 86.87 87.58 86.87
NAO0715 208.95 209.77 210.55 211.40
NAQ720 85.11 84.04 84.76 84.00
NAO730 120.81 120.40 120.63 119.22
NAO0740 125.14 124.76 125.06 124.74
NAO0745 121.36 120.44 121.28 120.43
NAQO746 116.38 NM 116.30 NM
NAO747 109.03 NM 108.93 NM
NA0748 99.46 NM 99.34 NM
NA0749 96.03 NM 95.91 NM
NAO750 106.66 106.00 106.51 105.97
NAO751 92.96 NM 92.65 NM
NAO760 113.13 112.72 113.02 112.70
NAOQ770 110.51 106.96 109.77 106.32
NAO773 122.61 NM 122.01 NM
NAQO774 106.45 NM 106.23 NM
NAQ775 107.86 104.35 106.64 104.16
NAO776 106.13 NM 104.88 NM
NAQ777 103.57 NM 102.75 NM
NAOQ778 99.70 NM 98.90 NM
NAQ779 95.49 NM 94.71 NM
NAO780 93.42 NM 92.94 NM
NA0820 163.73 163.46 163.58 163.44
NAO0830 92.93 92.04 92.63 91.96
NA0840 92.90 92.04 92.60 91.96
NA0860 89.27 88.17 88.91 88.07
NAO0870 85.82 83.66 85.13 83.45
NA0880 71.50 73.36 72.78 74.20
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Comparison of Node Results for Four 100-Year Return Frequency Simulations
(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D
NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NA0890 107.01 106.86 106.97 106.84
NA0900 85.65 85.38 85.58 85.34
NA0910 77.90 77.13 77.75 77.06
NA0920 83.61 82.81 83.31 82.77
NA0925 83.35 80.92 82.37 80.81
NA0926 80.75 NM 79.60 NM
NA0927 77.22 NM 76.92 NM
NA0928 75.11 NM 74.81 NM
NA0930 78.97 78.82 78.92 78.80
NA0940 76.31 75.34 76.11 75.27
NA0950 73.93 73.28 74.43 73.70
NA0960 86.74 87.10 87.24 87.21
NA0970 71.71 7155 74.43 73.70
NA0990 105.74 106.02 105.44 106.47
NA1000 90.29 90.38 90.18 90.44
NA1020 86.09 85.89 85.65 85.91
NA1140 73.55 72.09 74.43 73.70
NA1145 73.30 NM 74.43 NM
NA1150 72.42 72.02 74.43 73.70
NA1160 86.77 87.63 86.60 88.04
NA1170 110.42 111.15 110.51 111.45
NA1190 71.74 7157 74.43 73.70
NA1200 67.23 68.82 67.94 70.13
NA1210 93.69 93.70 93.68 93.69
NA1215 71.72 71.56 74.43 73.70
NA1220 67.21 68.82 67.94 70.13
NA1230 67.09 68.82 67.94 70.13
NA1240 70.68 71.30 74.43 73.08
NA1248 7171 7155 74.43 73.70
NA1250 71.00 73.06 71.60 73.05
NA1260 80.96 81.62 82.36 82.76
NA1280 119.06 118.84 118.89 118.81
NA1290 17051 170.32 170.39 170.31
NA1319 87.61 87.28 87.59 87.23
NA1320 87.58 87.25 87.55 87.21
NA1330 101.35 101.34 101.48 101.57
NA1340 91.75 91.80 91.84 91.79
NA1350 87.56 87.25 87.54 87.21
NA1360 87.55 87.24 87.53 87.20
NA1380 84.74 84.55 84.74 84.53
NA1390 81.44 81.23 81.44 81.21
NA1400 80.77 80.87 81.04 80.84
NA1410 80.77 80.87 81.04 80.84
NA1420 80.77 80.87 81.04 80.84
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Comparison of Node Results for Four 100-Year Return Frequency Simulations

(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D

NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NA1430 77.40 77.56 77.71 77.78
NA1440 77.40 77.56 77.71 77.78
NA1450 77.40 77.56 77.71 77.78
NA1460 77.40 77.56 77.71 77.78
NA1470 72.73 73.64 74.45 75.69
NA1480 77.40 77.56 77.71 77.78
NA1490 70.68 71.03 74.43 73.72
NA1500 70.68 71.03 74.43 73.72
NA1510 76.17 76.14 76.23 76.12
NA1520 70.68 71.03 74.43 73.72
NA1540 70.68 71.03 74.43 73.72
NA1560 85.87 85.61 85.77 85.57
NA1570 80.77 80.84 81.13 80.85
NA1580 84.32 84.26 84.40 84.22
NA1600 84.33 84.26 84.40 84.22
NA1610 83.31 83.16 83.32 83.12
NA1630 80.77 80.83 81.11 80.84
NA1640 80.76 80.83 81.11 80.84
NA1650 80.76 80.83 81.11 80.84
NA1660 80.75 80.82 81.09 80.82
NA1670 79.63 79.55 79.61 79.54
NA1690 73.66 74.85 76.16 76.37
NA1700 73.66 74.85 76.16 76.37
NA1710 70.05 72.06 71.78 75.48
NA1720 73.66 74.85 76.16 76.36
NA1730 71.64 71.52 74.43 73.70
NA1740 71.60 71.50 74.43 73.70
NA1750 78.73 78.65 78.81 78.61
NA1760 71.77 71.60 74.43 73.71
NA1770 71.60 70.92 74.43 73.71
NA1775 70.68 NM 74.43 NM
NA1780 70.68 71.03 74.43 73.72
NA1790 70.68 71.03 74.43 73.71
NA1850 70.68 71.03 74.43 73.71
NA1860 70.68 71.03 74.43 73.71
NA1880 70.68 71.03 74.43 73.71
NA1900 70.68 71.03 74.43 73.72
NA1920 65.21 64.93 74.43 73.73
NA1930 64.13 62.56 74.43 73.73
NA1940 73.31 74.23 76.07 76.66
NA1960 73.90 74.33 76.08 76.68
NA1970 76.56 76.89 76.93 76.91
NA1980 71.58 73.93 76.10 76.71
NA1990 71.58 73.93 76.10 76.71
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Comparison of Node Results for Four 100-Year Return Frequency Simulations
(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D
NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NA1995 71.58 73.93 76.11 76.72
NA2030 71.58 73.93 76.11 76.73
NA2031 97.77 NM 97.71 NM
NA2032 92.16 98.20 92.10 98.08
NA2033 89.16 NM 89.10 NM
NA2034 85.33 NM 86.32 NM
NA2035 85.33 86.46 86.32 86.43
NA2040 77.47 77.79 78.17 78.48
NA2100 85.22 85.07 85.22 85.04
NA2200 80.77 80.87 81.04 80.84
NA2210 80.76 80.86 81.03 80.84
NA2220 82.27 82.09 82.28 82.04
NA2230 71.62 7151 74.43 73.70
NB0010 78.23 78.28 78.32 78.47
NB0030 82.50 82.80 82.83 83.33
NB0040 79.81 79.78 79.86 79.76
NB0050 77.47 77.79 78.16 78.47
NB0070 77.47 77.79 78.16 78.47
NB0080 77.47 77.79 78.16 78.48
NC0000 195.02 195.02 195.04 195.02
NC0001 150.33 149.43 150.01 149.25
NC0005 145.77 145.55 145.65 145.53
NC0010 140.52 133.93 136.56 133.67
NC0020 139.08 133.23 135.99 132.82
NC0023 133.32 131.76 132.62 131.59
NC0026 12457 119.14 121.87 118.64
NC0028 119.88 117.98 118.95 117.42
NC0029 114.48 NM 113.55 NM
NC0030 113.50 107.05 113.04 106.17
NC0032 107.55 105.58 106.97 104.94
NC0040 98.04 97.84 97.95 97.82
NC0050 103.18 102.30 102.68 102.25
NC0055 99.09 98.78 98.87 98.76
NC0060 98.76 98.26 98.52 98.17
NC0065 97.56 96.97 97.67 96.79
NC0067 96.48 NM 96.69 NM
NC0070 99.72 99.72 99.75 99.72
NC0080 99.08 98.41 98.77 98.32
NC0090 96.46 96.17 96.66 96.10
NC0092 96.43 NM 96.60 NM
NC0100 190.03 188.65 189.46 188.57
NC0101 187.01 NM 186.94 NM
NC0103 157.72 NM 157.62 NM
NC0105 140.69 NM 140.59 NM
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Comparison of Node Results for Four 100-Year Return Frequency Simulations

(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D

NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NCO0107 121.41 NM 121.26 NM
NCO0109 110.88 NM 110.79 NM
NC0110 98.54 96.17 98.02 96.10
NC0120 109.35 108.79 109.15 108.74
NC0130 115.02 114.83 116.11 114.81
NCO0140 117.91 117.50 117.68 117.46
NC0146 104.02 104.69 104.60 105.01
NC0150 104.03 104.70 104.61 105.01
NCO0160 104.03 104.70 104.61 105.01
NC0165 104.02 104.69 104.60 105.01
NCO0170 112.69 112.93 113.17 113.21
NC0180 104.03 104.70 104.61 105.01
NCO0190 111.12 110.60 110.89 110.54
NC0210 167.43 167.06 167.23 167.07
NC0220 114.81 114.54 114.67 11451
NC0240 104.02 104.69 104.60 105.01
NC0250 104.02 104.69 104.60 105.01
NCO0255 104.02 104.69 104.60 105.01
NC0265 104.02 104.69 104.61 105.01
NC0275 145.40 145.23 145.30 145.21
NCO0280 206.91 206.98 207.01 207.00
NC0290 109.44 111.06 109.84 112.20
NCO0300 109.44 111.06 109.84 112.20
NCO0315 133.33 132.89 133.08 132.85
NCO0320 126.48 123.88 124.90 123.55
NCO0330 113.46 110.14 112.64 109.74
NC0335 103.32 103.81 104.45 104.75
NCO0337 114.73 111.75 113.45 111.66
NC0340 113.42 109.46 111.79 108.83
NCO0345 105.39 102.60 104.97 101.92
NC0355 105.27 104.78 105.02 104.71
NC0360 112.62 110.46 111.66 110.38
NCO0370 114.69 112.85 114.46 112.47
NC0375 98.72 96.93 97.42 96.99
NCO0376 98.72 96.93 97.42 96.99
NC0378 99.54 95.74 97.88 95.46
NCO0380 112.61 107.76 111.66 106.99
NCO0385 130.64 128.16 129.67 127.97
NC0390 128.23 124.31 126.79 123.77
NCO0393 126.96 122.65 124.85 122.16
NC0394 124.80 121.59 123.56 121.30
NCO0395 123.51 120.04 122.42 119.43
NC0398 117.97 116.97 117.77 116.82
NC0399 123.06 119.54 122.03 118.99
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Comparison of Node Results for Four 100-Year Return Frequency Simulations

(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D

NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NCO0400 113.78 112.95 113.59 112.72
NC0401 111.61 105.95 108.48 105.52
NC0402 106.08 104.18 105.12 103.99
NC0404 104.98 NM 104.33 NM
NC0410 160.56 156.88 158.20 156.67
NC0420 152.20 148.85 150.16 148.61
NC0425 150.00 146.21 148.21 145.90
NC0428 145.22 140.70 142.89 140.35
NC0429 142.86 139.90 141.42 139.70
NC0430 132.81 125.84 130.56 125.37
NC0431 135.34 NM 133.59 NM
NC0434 127.70 NM 127.70 NM
NCO0435 113.51 107.08 113.05 106.29
NC0438 128.98 125.36 127.14 125.04
NC0440 126.75 124.34 126.14 123.80
NCO0450 123.74 120.73 123.21 119.77
NC0455 118.89 116.17 118.00 115.76
NCO0458 121.27 NM 120.87 NM
NC0460 117.06 114.33 116.59 113.68
NC0465 115.50 112.52 114.37 112.23
NC0480 110.39 104.96 106.89 104.62
NC0485 106.90 104.44 105.81 104.17
NCO0490 96.27 94.81 95.96 94.65
NCO0500 96.27 94.46 95.78 94.01
NCO0510 94.50 91.74 92.71 92.44
NCO0520 92.01 91.74 92.71 92.44
NC0530 97.06 93.76 95.58 93.66
NCO0535 105.72 105.51 105.66 105.48
NC0540 104.58 103.49 104.24 103.44
NCO0550 98.79 96.04 98.12 95.76
NCO0555 99.40 99.35 99.42 99.41
NC0560 103.80 101.68 103.09 101.13
NCO0565 102.31 101.25 102.01 100.89
NC0570 104.53 103.26 104.17 102.81
NCO0580 102.23 101.61 101.80 101.46
NCO0585 101.61 100.83 101.25 100.59
NCO0590 101.17 100.44 100.89 99.89
NC0594 106.04 106.10 106.14 106.10
NC0598 101.13 100.44 101.04 99.55
NCO0599 100.87 NM 100.01 NM
NC0600 98.80 96.04 98.12 95.76
NCO0610 97.06 94.09 95.58 94.07
NC0618 95.88 95.29 95.75 95.20
NC0620 92.01 91.74 92.71 92.44
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Comparison of Node Results for Four 100-Year Return Frequency Simulations
(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D
NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NC0650 92.04 91.74 92.71 92.44
NC0660 138.54 135.55 137.07 135.30
NC0670 118.63 112.69 113.76 112.41
NC0680 107.96 100.63 107.59 100.50
NC0700 92.01 91.74 92.71 92.44
NC0710 142.30 141.19 141.59 141.13
NC0720 92.01 91.74 92.71 92.45
NC0730 153.02 152.73 152.85 152.70
NC0740 109.43 111.06 109.84 112.20
NC0745 109.43 NM 109.84 NM
NC0748 110.74 NM 110.55 NM
NC0780 193.79 192.34 193.83 193.86
NC0790 186.42 185.66 186.15 185.86
NC0791 183.74 183.42 183.61 183.52
NC0800 218.04 217.99 218.04 218.06
NC0815 161.14 163.59 160.52 163.65
NC0816 154.55 NM 154.42 NM
NC0817 139.87 NM 139.73 NM
NC0818 128.89 NM 128.74 NM
NC0820 123.27 122.97 123.05 122.91
NC0830 104.02 104.69 104.60 105.01
NC0835 118.13 117.85 117.98 117.82
NC0840 104.02 104.69 104.60 105.01
NC0845 115.46 114.08 115.06 113.91
NC0850 103.99 104.69 104.60 105.00
NCO0855 113.83 110.54 113.70 110.70
NCO0858 103.98 104.68 104.59 104.99
NC0860 103.94 104.66 104.54 104.95
NC0862 103.81 NM 104.44 NM
NC0900 147.77 141.91 142.57 141.81
NC0910 102.43 102.17 102.28 102.15
NC0920 103.76 101.68 104.42 102.81
NC0921 102.89 NM 103.54 NM
NC0922 101.52 NM 102.16 NM
NC0924 98.72 NM 99.23 NM
NC0930 96.89 96.90 97.08 97.26
NC0935 95.43 95.03 95.65 95.78
NC0937 92.41 NM 93.05 NM
NC0940 92.01 91.74 92.71 92.44
NC0950 92.01 91.74 92.71 92.44
NC0960 92.01 91.74 92.71 92.45
NC0970 124.66 124.36 124.49 124.34
NC0980 104.95 104.33 104.65 104.24
NC0981 102.05 99.65 100.91 99.42
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Bystre Lake Watershed

Floodplain Justification Report Appendix A
Comparison of Node Results for Four 100-Year Return Frequency Simulations

(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D

NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NC0982 99.76 NM 98.60 NM
NC0983 95.44 94.83 95.12 94.76
NC0984 95.43 94.81 95.11 94.74
NC0985 120.40 120.11 120.22 120.09
NC0990 92.01 91.74 92.71 92.44
NC0994 109.42 NM 109.83 NM
NC1000 181.57 181.58 181.67 181.56
NC1010 256.29 258.18 256.02 258.63
NC1020 252.03 252.06 252.08 252.06
NC1030 208.74 207.99 208.81 207.96
NC1045 107.42 106.64 107.09 106.32
NC1050 106.04 105.30 105.62 105.24
NC1052 92.82 NM 92.71 NM
NC1060 112.53 111.93 112.24 111.86
NC1070 120.77 120.13 120.50 120.05
NC1080 92.58 85.91 90.10 86.36
NC1082 88.91 85.64 88.12 86.02
NC1090 96.42 96.16 96.59 96.10
NC1100 88.69 88.51 88.65 88.51
NC1105 93.10 92.93 93.04 92.90
NC1110 95.05 94.56 94.88 94.45
NC1120 88.54 88.56 88.61 88.54
NC1130 87.45 87.32 87.57 87.31
NC1140 90.03 89.70 89.86 89.67
NC1153 87.04 87.54 88.27 88.85
NC1155 87.04 87.54 88.27 88.85
NC1160 87.79 87.52 88.01 87.53
NC1170 87.44 87.31 87.56 87.31
NC1180 85.15 85.27 85.65 85.48
NC1190 100.16 98.66 99.84 97.88
NC1200 112.33 111.60 112.04 111.50
NC1210 112.06 111.23 111.61 111.16
NC1212 92.01 91.74 92.71 92.45
NC1215 92.00 91.73 92.71 92.44
NC1216 146.69 NM 146.80 NM
NC1217 139.77 NM 139.86 NM
NC1218 91.92 91.62 92.59 92.29
NC1219 110.08 NM 109.90 NM
NC1220 91.59 88.71 92.29 88.82
NC1221 91.22 NM 91.92 NM
NC1222 90.65 NM 91.30 NM
NC1223 89.91 NM 90.45 NM
NC1225 88.54 NM 88.68 NM
NC1230 90.63 90.16 90.38 90.51
URS CORPORATION A-8



Bystre Lake Watershed

Floodplain Justification Report Appendix A
Comparison of Node Results for Four 100-Year Return Frequency Simulations

(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D

NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NC1240 99.94 99.64 99.77 99.62
NC1250 89.65 90.16 90.20 90.50
NC1260 89.65 90.16 90.20 90.50
NC1270 88.12 87.86 87.99 88.17
NC1272 87.28 87.54 87.94 87.94
NC1275 86.79 78.74 87.40 78.88
NC1277 86.01 NM 86.21 NM
NC1280 85.32 NM 85.24 NM
NC1282 80.62 NM 80.67 NM
NC1290 88.62 88.31 88.52 88.26
NC1300 77.62 77.63 77.71 77.78
NC1310 77.40 77.56 77.71 77.78
NC1320 77.40 77.56 77.71 77.78
NC1330 82.20 82.06 82.12 82.05
NC1332 80.58 NM 80.63 NM
NC1334 80.59 77.85 80.64 78.65
NC1335 80.57 77.85 80.62 78.65
NC1336 80.57 NM 80.62 NM
NC1340 80.54 77.85 80.59 78.65
NC1342 79.81 NM 79.86 NM
NC1345 77.48 NM 78.23 NM
NC1350 73.61 NM 74.16 NM
NC1360 83.39 82.15 85.23 83.79
NC1370 88.77 88.82 88.88 88.82
NC1380 88.02 87.63 87.83 87.61
NC1390 92.63 92.34 92.47 92.32
NC1400 87.74 85.25 85.62 85.46
NC1405 85.08 85.24 85.61 85.45
NC1410 85.08 85.24 85.61 85.45
NC1420 85.08 NM 85.62 NM
NC1440 79.40 79.50 84.99 85.39
NC1470 73.19 73.81 78.17 78.48
NC1480 73.19 73.81 78.17 78.48
NC1490 77.47 77.79 78.17 78.48
NC1500 99.00 98.93 99.13 98.89
NC1510 88.25 88.84 89.31 89.83
NC1600 134.36 134.11 134.24 134.09
NC1610 131.53 131.44 131.47 131.43
NC1620 131.23 130.03 130.96 130.02
NC1630 127.72 125.80 127.57 125.78
NC1640 148.54 147.61 148.19 147.51
NC1650 126.57 126.22 126.36 126.19
NC1700 115.98 115.63 115.77 115.60
NC1710 113.25 113.54 113.65 113.72
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Bystre Lake Watershed

Floodplain Justification Report Appendix A
Comparison of Node Results for Four 100-Year Return Frequency Simulations

(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D

NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NC1800 100.27 100.27 100.30 100.26
NC1900 147.46 147.25 147.36 147.22
NC1910 126.29 125.94 126.11 125.91
NC1920 140.12 140.31 140.55 140.32
NC2000 85.15 85.27 85.65 85.48
NC2010 88.37 85.99 87.12 85.77
NC2020 85.16 85.28 85.65 85.48
NC2030 85.29 85.28 85.65 85.48
NC2100 109.45 108.96 109.21 108.94
NC2110 109.41 108.96 109.19 108.94
NC2200 114.70 113.70 114.47 113.67
NC2210 115.95 115.46 115.68 115.42
NC2220 140.65 140.16 140.38 140.12
NC2230 122.50 122.28 122.38 122.26
NC2240 121.81 121.40 121.57 121.37
NC2250 112.61 110.05 111.66 110.01
NC2260 107.57 107.96 108.42 108.61
NC2300 128.24 128.27 128.35 128.25
NC2310 124.20 124.04 124.10 124.03
NC2400 137.63 137.26 137.46 137.20
NC2500 127.46 126.50 127.17 126.28
NC2510 126.66 123.88 126.08 123.88
NC2600 93.95 93.76 93.85 93.74
NC2610 87.04 87.54 88.27 88.85
NC2700 101.22 100.56 100.95 100.10
NC2710 101.29 100.56 100.99 100.09
NC2800 88.68 88.51 88.65 88.51
NC2810 92.46 92.40 92.45 92.39
NC2820 93.14 92.94 93.07 92.91
NC2830 94.07 93.67 93.87 93.63
NC2900 92.00 91.73 92.71 92.44
NC2910 95.67 93.68 95.74 93.66
NC2920 90.83 90.65 90.76 90.62
NC2930 86.01 83.61 86.21 83.60
NC2940 88.62 88.31 88.53 88.26
NC2950 93.09 93.42 93.69 94.03
NC2960 87.79 87.66 88.01 87.63
NC3000 112.03 110.38 111.67 109.75
NC3010 162.93 162.50 162.71 162.45
NC3100 92.24 91.92 92.71 92.44
NC3110 92.01 91.74 92.71 92.44
NC3120 92.01 91.74 92.71 92.44
NC3130 96.42 96.17 96.60 96.10
NC3200 98.81 97.79 98.15 97.77
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Bystre Lake Watershed

Floodplain Justification Report

Comparison of Node Results for Four 100-Year Return Frequency Simulations
(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D
NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NC3300 138.60 137.90 138.22 137.84
NC3310 136.30 135.52 136.19 135.28
NC3315 136.07 134.73 135.32 134.59
NC3320 133.19 131.64 132.62 131.14
NC3330 131.31 130.89 131.07 130.86
ND0010 103.88 103.64 103.75 103.62
ND0020 101.66 99.36 100.59 99.10
ND0030 100.49 99.31 100.33 99.06
NE0010 96.43 96.98 97.57 98.02
NE0020 102.73 102.56 102.66 102.54
NE0030 95.74 96.53 97.26 97.94
NF0010 100.06 100.03 100.11 100.02
NF0020 98.98 98.88 98.94 98.87
NF0040 77.47 77.79 78.17 78.48
NG0030 77.43 74.90 77.98 76.76
NG0040 77.43 72.02 77.98 76.77
NG0050 77.43 72.02 77.98 76.77
NG0060 76.45 76.75 76.20 76.83
NG0110 91.25 86.61 93.27 88.10
NG0160 77.44 72.29 77.99 77.27
NG0170 77.44 72.29 77.99 77.27
NG0180 94.55 94.30 94.43 94.29
NG0190 77.82 77.85 78.13 78.67
NG0220 77.43 71.29 77.98 76.76
NG0999 77.00 77.00 77.00 77.00
NG1090 79.51 80.88 79.70 80.96
NG1235 77.49 77.74 78.13 78.67
NG1240 77.47 77.78 78.16 78.48
NG1250 80.48 80.45 80.46 80.46
NG1270 77.44 74.97 77.99 77.29
NG1280 77.43 67.56 77.98 76.76
NG1300 77.43 69.93 77.98 76.76
NG1310 77.43 73.83 77.98 76.77
NG1320 73.33 73.84 73.06 76.10
NG1340 101.96 101.74 101.83 101.72
NG1345 77.44 74.94 77.99 77.28
NG1355 72.26 72.72 71.63 72.73
NG1360 70.89 71.08 70.88 72.37
NG1365 74.88 75.58 74.41 76.10
NG1520 95.64 95.75 95.84 95.79
NG1530 114.98 114.61 114.79 114.56
NG1540 94.71 94.72 94.85 94.78
NG1550 78.74 79.30 79.36 79.84
NG1560 101.46 101.50 101.52 101.52
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Bystre Lake Watershed

Floodplain Justification Report Appendix A
Comparison of Node Results for Four 100-Year Return Frequency Simulations

(Note: NM denotes “Not Modeled™)

100YR1D 100YR3D 100YR5D 100YR7D

NODE (Ft NAVD) (Ft NAVD) (Ft NAVD) (Ft NAVD)
NG1580 93.83 93.66 93.74 93.64
NG1590 89.37 88.96 89.18 88.92
NG1600 81.02 81.80 82.43 82.77
NG1610 78.74 79.30 79.36 79.84
NG1630 97.18 NM 97.28 NM
NG1640 89.55 91.96 91.29 93.30
NG1650 98.87 99.66 100.50 101.13
NG1660 102.79 102.53 102.63 102.52
NG1680 104.29 105.11 105.98 106.73
NG1720 93.30 93.98 94.68 95.27
NG1730 87.53 87.35 87.66 87.29
NG1740 76.23 78.10 80.06 81.64
NG1750 77.85 78.54 79.26 79.85
NG1820 61.33 61.16 61.27 61.27
NG1850 61.06 60.95 61.04 61.27
NG1870 58.78 59.53 60.38 61.27
NG1880 74.87 75.68 76.45 77.21
NG1890 72.55 73.35 74.17 74.90
NG1910 98.35 97.95 98.14 97.91
NG1920 78.74 79.30 79.36 79.83
NG1930 77.11 76.90 76.99 77.34
NG1940 69.69 68.11 69.51 69.81
NG1950 68.27 67.43 68.07 68.40
NG1970 63.92 62.55 62.21 64.70
NG1980 56.01 NM 55.40 NM
NG1990 56.35 55.91 56.13 61.27
NG2030 58.78 59.53 60.38 61.27
NG2040 58.80 60.07 59.02 61.27
NG2050 58.78 59.53 60.38 61.27
NG2070 63.26 62.92 63.14 63.24
NG2085 59.75 59.53 60.38 61.28
NG2095 64.19 64.10 64.24 64.07
NHO0010 96.34 96.11 96.50 96.05
NH0999 89.53 89.00 88.63 89.00
NI0010 62.89 68.76 66.20 70.36
NI0020 69.32 NM 70.70 NM
NI0030 69.66 NM 70.71 NM
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1= SOILSDETAILED_COMPONENT Field | Wale
B Tavates CBJECTID 568
E Candler (omponent Key J22076:3%4511
= SOILSDETAILED HOREZON | Componient Horzon Key 2207679044
: EE ad Bl Hor!zon Name A
E : Hor!zon Top Dipth Low Yalug (cm) <l
5 Harizan Top Depth Representative Yalue (cm) I
i B Harizan Top Depth Hioh Yalue (cm) <l
B Lake Harizan Bottam Depth Low Yalue (cm) <l
- Aatatula Horizan attom Depth Representative Yalue (o) i
- Anedando Harizon Bkt Depth High Yalue (tm) <l
Harizan Thickness Low Yalue (cm) <l
Harizan Thickness Representative Yale (cm) <l
Harizan Thickness High Yalue (cm) <l
Permeabiity Low Yakue (micromekersfsecond) 14
Permeabilty Representative Yallue (microme! "
Permeabilty High Yalue (micrometersfsecand) 93
fvalable Water Capacky Low Yalue (centimeters/centimeber) 0,04
fvalable Water Capacky Representative Value (certimeters/centimeter) 0,06
fvalable W ater Capacky Hioh Yalue (centimeters/centimeter) 0.0
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Unit Conversion:
Lricrameter = 0.000001 meters
1 meter = 3,28084 feet

1 dav = 56400 seconds




1 micrometer/second = 0.000001 x 3.28084 x 86400 = 0,283464576 fct/day
Then, cut it in half {safety factor = 0.5)

The conversion factor = 0.5 x 0.283464576 = 0.141732288

Therefore, the VERTICAL CONDUCTIVITY for Candler fine sand with 0ta 5 percent slopes is:
247 micrometers/second = 247 x 0,141732288 = 35.007875136 ft/day

Then, HORIZONTAL CONDUCTIVITY = 1.5 x VERTICAL CONDUCTIVITY = 1.5 35.01 = 52.51 ft/day



