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TECHNICAL MEMORANDUM NO. 2—JUSTIFICATION 
FOR USING RESULTS FROM THE 100-YEAR/5-DAY 
STORM EVENT AT SELECTED LOCATIONS IN THE 

TOACHODKA WATERSHED—WATERSHED 
MANAGEMENT PLAN TOACHODKA WMP (B206) 



TECHNICAL MEMORANDUM  
 
 
 
 
TO:   John Burnett (Hernando County) 

Gene Altman (SWFWMD) 
 Gordon McClung (SWFWMD), File 
 
FROM: Justin Gregory (Jones Edmunds), Brett Cunningham (Jones Edmunds) 
 
DATE: March 24, 2009  
 
SUBJECT: Technical Memorandum No. 2—Justification for Using Results from the 

100-Year/5-Day Storm Event at Selected Locations in the Toachodka 
Watershed—Watershed Management Plan Toachodka WMP (B206) 
 

 
INTRODUCTION 
 
The 100-year floodplain is determined by the water elevation that has a 1% probability of 
occurring in any given year. It is typically assumed that the 100-year rainfall event causes the 
100-year floodplain, although this assumption is not always true (i.e., the return period of rainfall 
volume or intensity may be different than the return period of peak stage that it produces for any 
given event). For the SWFWMD WMP projects it is assumed that the 100-year floodplain is the 
result of the 100-year/1-day rainfall event, unless evidence is available to support using a longer 
storm event. For the Toachodka WMP, the peak stages resulting from the 100-year/1-day rainfall 
event were typically used to determine the 100-year floodplain. Where justified, the results from 
the100-year/5-day rainfall event were used to determine the 100-year floodplain. This memo 
provides a justification for this use of the model peak stage results for the 100-year/5-day rainfall 
event to determine the 100-year floodplain in selected locations within the watershed.      
 
100-YEAR/1-DAY AND 100-YEAR/5-DAY RESULTS 
 
Initially, the Toachodka watershed model was run using only the 100-year/1-day rainfall event 
(12.4 inches). A combination of recorded lake stage data, aerial imagery, wetlands information, 
and seasonal high water table information was used to determine initial conditions in catchments. 
The results from the initial model were then compared to the available validation data in the 
watershed. It was found that the 100-year model results were on average 0.8 foot lower than 
recorded peak lake stages within the watershed—most or all of which are likely less than the 
100-year stage (Table 1). 
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* It should be noted that the high water mark data come from a variety of sources with varying levels of accuracy.  
Although all values are reported to the nearest 0.1 foot, it is unlikely that they all have that level of accuracy.  
Additional details on each high water mark data value may be found in SWFWMD’s high water mark geodatabase.  
It should also be noted that there have likely been significant hydrologic alterations in the contributing areas to some 
of the high water mark locations since the high water marks were recorded. 

Table 1 Summary of Toachodka High Water Mark Data 

Lake Node 100-year/1-day 
(Feet) 

100-year/5-day 
(Feet) 

High Water Mark 
(Feet)* Event Date 

Spring NE0290 181.8 182.2 185.2 1950 
St. Clair NB1560 112.1 113.3 112.2 1950 

Mountain ND0660 106.2 107.5 109.8 1960 
Neff ND0750 106.2 107.5 109.8 1960 
Mud NA1680 109.6 110.7 110.0 1960 

McClendon NA1660 109.7 110.7 110.0 1960 
Unknown NA1640 109.7 110.7 108.5 1998 

Nicks NB1510 112.3 113.3 110.2 1998 
Dowling NH1750 90.1 91.5 89.6 2004 
Unknown ND0970 83.6 85.2 85.4 1960 
Unknown ND0900 78.9 80.9 76.1 Unknown 
Unknown NE0560 63.9 64.4 70.7 Unknown 
Unknown NB1830 91.4 92.1 89.5 Unknown 
Unknown NG1730 69.1 69.5 69.7 Unknown 

 
For this watershed three primary changes could be made to the model to increase the peak stage 
results:  1) adjustments to hydrologic parameters, 2) changes to initial conditions, and 3) use of a 
longer storm event.  In some areas of the watershed, it may also be possible that base flow into 
the lakes for longer periods could contribute to initially low values.  However, this possibility is 
less likely to have a significant impact for a 1-day event.  Changes to the percolation losses were 
not a consideration since the lakes with recorded stages are in parts of the watershed where 
percolation is small enough to be neglected. 
 
The four hydrologic parameters that could be adjusted to increase runoff volumes in this model 
are total imperviousness, directly connected imperviousness, Green-Ampt infiltration values, and 
the available soil storage values.  Imperviousness values were considered to be reasonably 
accurate based on the best available information, so they were not altered.  The most significant 
Green-Ampt parameter that affects infiltration volume in this watershed is hydraulic 
conductivity.  The two primary sources for hydraulic conductivity are the Natural Resource 
Conservation Service's (NRCS) Soil Survey Geodatabase (SSURGO) and the Institute of Food 
and Agricultural Sciences (IFAS) Soil Characterization Data, as outlined in the District’s White 
Paper entitled Physically Based Determination of Rainfall Excess in the Southwest Florida Water 
Management District (January 8, 2008).  The hydraulic conductivities used in this model are 
based on the SSURGO data.  Comparison of the SSURGO and IFAS data in this watershed 
shows that the hydraulic conductivities from SSURGO are generally higher than those found in 
the IFAS data.  However, most are greater than the highest hourly rainfall intensity, so the model 
results in this watershed may be largely insensitive to the data source used.  Model results may 
also be sensitive to the available soil storage values.  However, there are very limited data to 
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suggest values any different than those determined using the District’s White Paper.  Therefore, 
this parameter was not changed. 
 
Since the hydrologic parameterization seemed reasonable and was based on the best available 
data or the model results were insensitive to it, the next candidate parameter for adjustment was 
the initial conditions—understanding that initial conditions and storm duration are bound 
together for an internally draining, volume-sensitive watershed such as Toachodka.  Thus, to 
begin addressing the model underestimation of the peak results in the lakes, the initial conditions 
for the model were reviewed. 
 
Four sources of information were used for estimates of initial water levels (in preferential order): 
1) long-term recorded stages, 2) seasonal high water elevation determinations from 
Environmental Resource Permits, 3) recorded normal high water levels from FDOT plans, and 4) 
aerial photographs from the end of the wet season in 1998 (El Niño).  There are no known 
instances of all four data sources existing for a single area.  However, the last three sources—
which represent a single elevation—are generally in reasonably close agreement where two or 
more exist for the same area.  There are two locations where the first three data sources existed, 
which are summarized in Table 2.  
 

Table 2 Comparison of Initial Condition Data 

Node Name SHWT 
(Feet-NAVD88) 

El Niño Imagery 
(Feet-NAVD88) 

FDOT Normal High 
(Feet-NAVD88) 

ND0970 78.9 79.1 80.2 
ND0900 69.1 69.8 70.2 

 
For the six lakes where there are long-term stage data, the elevations in the El Niño imagery 
appear to correspond to approximately the 90th percentile of the annual maximums of the 
recorded lake levels, although there is some uncertainty in translating the water in the El Niño 
imagery into elevations because of the steep lake sides. Using the 90th percentile of the annual 
maximums of the recorded lake levels or the normal high water level—if available—therefore 
seemed to be a reasonable estimate of the model initial conditions for these lakes.  The results of 
the 100-year/1-day simulation using the initial water elevation described above at the sites where 
validation data were available are summarized in Table 1.   
 
Reviewing the rainfall data available at gauges near the watershed showed that there were no 
rainfall events since 1987 equivalent to the 100-year/1-day (12.4 inches) or the 100-year/5-day 
(16.8 inches) storm events. During 1959 and 1960 (the two wettest seasons on record in 
Hernando County), the St. Leo rainfall gauge (4 miles from the Toachodka watershed) had a 
maximum daily rainfall total of 6.5 inches, a maximum 2-day rainfall total of 10.8 inches, and a 
maximum 5-day rainfall of 15.7 inches. These rainfall totals are all less than the equivalent 
duration 100-year event for the watershed. These results suggest that either the peak stages in 
those areas may be less than the 100-year stages or that they are more dependent on rainfall over 
a longer duration (e.g., seasonal) rather than a single event. The rainfall volume from 1958-1960 
represents the largest recorded 3-year volume, with a return period likely in excess of 100 years.  
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However, it is unknown how this relates to the return period of the high water marks from that 
time period. 
 
A statistical analysis of lake level data in conjunction with rainfall data would help to remove the 
uncertainty of the critical durations that cause the rarer return period stages in the lakes.  
However, there are currently insufficient lake level data to perform a meaningful statistical 
analysis for rare return periods.  With the exception of Spring Lake, gage data for most of the 
lakes is no longer than 20 to 30 years, and most it is very sporadic.  Although there is a long 
period of record for Spring Lake stage data, there is strong evidence in the gage data that stages 
have been altered by control structure changes—effectively reducing the useful period of record 
to one more similar to the other lakes.  Establishing long-term stage recorders in several of these 
lakes is recommended to build a database on which a statistical analysis can be performed to 
better understand the relationship to rare peak stages and critical rainfall durations/volumes. 
 
For nine of the 14 nodes shown in Table 1, the model results using the 100-year/1-day storm 
event were generally below or equal to the peak recorded stages. All the instances for which the 
100-year/1-day storm event overestimated the peak recorded stage were caused by events within 
the last 20 years that were significantly less than the 100-year storm event. Since the 100-year/ 
1-day storm event seemed to be underestimating the peak stage, the most likely change to 
accurately identify 100-year flood elevations was to simulate a multi-day event.  The event that 
provided the best overall comparison to the measured data was the 5-day event.  A summary of 
the results from this event is shown in Table 1.  Although the comparison of simulated 100-year 
flood elevations to high water marks that represent a range of return periods and potentially 
variable watershed conditions requires some judgment and subjectivity, it is our opinion that the 
use of the 100-year/5-day storm event may therefore be a more appropriate rainfall event to 
estimate the 100-year peak stage in portions of the watershed based on the results in Table 1 and 
an understanding of watershed responses in Toachodka. 
 
Jones Edmunds compared model results from the 100-year/1-day and 100-year/5-day storm 
events and found that for 60% of the nodes the peak water surface elevations resulting from the 
100-year/1-day storm event exceeded the 100-year/5-day peak water surface elevation. This 
occurred predominantly in the catchments characterized by deep sandy soils. The high 
infiltration capacity of the soils in these catchments meant that these catchments were more 
sensitive to a combination of rainfall intensity and rainfall volume than to rainfall volume alone. 
The 100-year/5-day rainfall event had a lower intensity than the 100-year/1-day rainfall event.  
Therefore, the runoff response was typically lower on sandy soils compared to the 100-year/1-
day event. There were limited high water marks within the catchments where the 1-day rainfall 
resulted in the higher peak stage.  It was therefore assumed that the model results from the  
100-year/1-day rainfall event would be a better estimate of the 100-year peak stage in these 
catchments characterized by deep sandy soils. 
 
Jones Edmunds conducted a similar analysis to what was described above on the catchments 
where the peak 5-day water surface elevations were higher than the 1-day water surface 
elevation. These catchments were typically characterized by soils from hydrological soils groups 
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C and D. They also often contained surface water features, wetlands, or shallow water tables. 
These catchments also had significant storage volumes associated with them. The limited 
infiltration capacity of the soils within these catchments resulted in the catchments’ being more 
sensitive to rainfall volumes than to rainfall intensities. These catchments therefore had a greater 
response to the 5-day event than the 1-day event. Based on a visual analysis of the digital 
elevation model and the hydrologic soil type information, 53 additional catchments were selected 
as sites where the results of the 100-year/5-day storm event should be used to determine the 100-
year floodplain. These 53 catchments had a similar hydrologic soils group and storage 
characterization as the six catchments (NB1560, ND0660, ND0750, NA1680, NA1660, 
ND0970) where recorded stage data provided justification for the use of the 100-year/5-day 
storm event.  Table 3 lists the 59 nodes where the 100-year/5-day storm event was used to 
estimate the 100-year floodplain. This table also includes the peak stage results for the  
100-year/1-day and 100-year/5-day rainfall events. 
 
Table 3 Nodes for Which the 5-day Event is Recommended 

Node 
100-Year/1-Day 
(Feet-NAVD 88) 

100-Year/5-Day 
(Feet-NAVD 88)  Node 

100-Year/1-Day 
(Feet-NAVD 88) 

100-Year/5-Day 
(Feet-NAVD 88) 

NA1640 109.7 110.7  ND0660 106.2 107.5 
NA1660 109.7 110.7  ND0700 79.0 81.0 
NA1680 109.6 110.7  ND0750 106.2 107.5 
NA2590 109.7 110.7  ND0790 78.9 81.0 
NA2610 109.7 110.7  ND0820 106.2 107.5 
NA2660 109.6 110.7  ND0830 79.3 81.0 
NB0780 86.7 86.7  ND0840 81.7 83.9 
NB0990 89.8 91.0  ND0900 78.9 80.9 
NB1080 89.8 91.0  ND0910 105.0 108.6 
NB1140 88.1 90.2  ND0920 110.7 113.0 
NB1170 88.2 90.2  ND0950 78.9 80.9 
NB1190 88.2 90.2  ND0970 83.6 85.2 
NB1220 98.4 100.1  ND1010 110.7 113.0 
NB1250 88.2 90.2  ND1120 110.7 113.0 
NB1320 88.2 90.2  ND1210 113.9 115.7 
NB1350 89.1 90.2  ND1970 106.2 107.5 
NB1380 89.5 90.2  ND1990 106.2 107.5 
NB1430 112.2 113.3  ND2000 106.2 107.5 
NB1450 100.9 103.3  ND2020 106.2 107.5 
NB1510 112.3 113.3  ND2090 106.2 107.5 
NB1540 91.4 92.0  ND2140 106.2 107.5 
NB1550 91.4 92.1  ND2240 106.2 107.5 
NB1560 112.1 113.3  ND2250 106.2 107.5 
NB1830 91.4 92.1  ND2330 113.9 115.7 
NB2100 86.7 86.7  ND2350 113.9 115.7 
NB2310 83.6 85.2  ND2840 106.2 107.5 
NB3040 88.2 90.2  ND3340 106.2 107.5 
NB4020 112.3 113.3  NH1750 90.1 91.5 
ND0500 136.1 137.2  NH2650 90.1 91.5 
ND0640 79.6 81.0     

 



 

ATTACHMENT C 
 

TOACHODKA AVAILABLE LAKE LEVEL DATA 



Staff Gauge Data at Spring Lake 1965-2007

Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88)

2/16/1965 174.67 10/10/1984 182.75 7/14/1990 179.84 1/12/1991 179.28

2/19/1965 174.67 12/19/1984 182.55 7/15/1990 179.96 1/13/1991 179.3

2/24/1965 174.77 3/19/1985 181.99 7/16/1990 179.98 1/15/1991 179.28

2/26/1965 174.77 4/3/1985 181.57 7/17/1990 180.16 1/17/1991 179.26

3/2/1965 174.83 4/17/1985 181.05 7/20/1990 180.14 1/30/1991 179.22

3/5/1965 174.87 8/7/1985 178.84 7/24/1990 180.12 2/4/1991 179.28

3/10/1965 174.81 9/3/1985 179.44 7/29/1990 180.1 2/6/1991 179.24

3/13/1965 174.81 11/18/1985 179.32 8/1/1990 180.06 2/12/1991 179.2

3/16/1965 174.94 12/16/1985 178.82 8/4/1990 180.02 2/19/1991 179.16

3/19/1965 174.96 2/3/1986 179.51 8/7/1990 179.98 2/21/1991 179.14

3/23/1965 174.9 1/21/1987 179.18 8/9/1990 180 2/23/1991 179.12

3/26/1965 174.9 6/5/1987 180.26 8/11/1990 179.98 3/1/1991 179.14

3/30/1965 174.88 7/21/1987 180.02 8/14/1990 179.96 3/5/1991 179.12

3/31/1965 174.91 7/31/1987 180 8/15/1990 179.98 3/13/1991 179.06

4/3/1965 174.82 10/16/1987 179.96 8/16/1990 180 3/18/1991 179.46

4/6/1965 174.78 11/18/1987 179.91 8/18/1990 179.94 3/24/1991 179.42

4/10/1965 174.73 11/25/1987 179.84 8/19/1990 179.96 3/30/1991 179.38

4/13/1965 174.74 12/2/1987 179.76 8/22/1990 179.97 4/6/1991 179.36

4/16/1965 174.67 12/18/1987 179.71 8/23/1990 179.96 4/7/1991 179.46

4/19/1965 174.62 3/2/1988 179.36 8/24/1990 180.06 4/11/1991 179.46

4/23/1965 174.68 3/16/1988 180.16 8/26/1990 180.08 4/13/1991 179.42

4/26/1965 174.67 4/6/1988 180.24 8/27/1990 180.08 4/23/1991 179.24

4/30/1965 174.64 7/1/1988 179.61 8/28/1990 180.12 4/24/1991 179.46

5/3/1965 174.56 8/19/1988 180.96 8/31/1990 180.1 4/26/1991 179.6

5/7/1965 174.46 9/2/1988 180.95 9/2/1990 180.14 4/27/1991 179.6

5/11/1965 174.4 11/29/1988 180.81 9/3/1990 180.16 5/10/1991 179.38

5/14/1965 174.34 12/28/1988 180.72 9/4/1990 180.18 5/12/1991 179.36

5/17/1965 174.28 2/2/1989 180.8 9/6/1990 180.14 5/19/1991 179.38

5/21/1965 174.18 3/1/1989 180.7 9/8/1990 180.12 5/21/1991 179.4

5/25/1965 174.16 5/24/1989 180.23 9/9/1990 180.1 5/24/1991 179.46

5/29/1965 174.13 6/21/1989 180.44 9/12/1990 180.12 5/25/1991 179.5

6/1/1965 174.1 2/1/1990 180.08 9/14/1990 180.1 5/27/1991 179.6

6/4/1965 174.05 2/15/1990 180.16 9/16/1990 180.08 5/28/1991 179.57

6/8/1965 174.03 4/17/1990 179.82 9/19/1990 180.08 6/7/1991 179.56

6/12/1965 174.3 6/9/1990 179.67 9/22/1990 180.02 6/13/1991 179.5

6/15/1965 174.6 6/13/1990 179.58 9/26/1990 179.98 6/18/1991 179.42

6/18/1965 174.68 6/14/1990 179.54 10/6/1990 179.94 6/19/1991 179.56

7/12/1965 174.78 6/15/1990 179.52 10/11/1990 180.02 6/24/1991 179.54

8/25/1965 176.34 6/16/1990 179.5 10/12/1990 180.08 6/25/1991 179.65

10/12/1965 176.46 6/17/1990 179.48 10/19/1990 180 6/30/1991 179.6

11/12/1965 176.3 6/18/1990 179.46 10/21/1990 179.98 7/1/1991 179.58

11/29/1965 176.2 6/19/1990 179.44 10/25/1990 179.88 7/3/1991 179.74

1/11/1966 176.28 6/20/1990 179.44 10/29/1990 179.86 7/6/1991 179.76

3/1/1966 177.02 6/21/1990 179.42 11/9/1990 179.68 7/9/1991 179.72

4/11/1966 176.94 6/24/1990 179.48 11/17/1990 179.58 7/10/1991 179.76

4/26/1966 176.72 6/26/1990 179.46 11/22/1990 179.56 7/12/1991 179.76

5/25/1966 176.9 7/4/1990 179.46 12/2/1990 179.52 7/13/1991 179.88

6/29/1966 177.46 7/5/1990 179.5 12/12/1990 179.46 7/14/1991 179.96

6/15/1982 178.05 7/8/1990 179.54 12/16/1990 179.38 7/20/1991 180.06

9/23/1982 179.99 7/9/1990 179.54 12/19/1990 179.36 7/25/1991 179.98

11/17/1982 180.22 7/11/1990 179.53 1/3/1991 179.24 7/26/1991 180.18

5/25/1983 180.86 7/12/1990 179.55 1/7/1991 179.22 7/28/1991 180.22

7/5/1983 182.62 7/13/1990 179.72 1/11/1991 179.18 7/30/1991 180.25



Staff Gauge Data at Spring Lake 1965-2007

Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88)

8/3/1991 180.52 6/15/1992 178.9 10/31/1992 179.54 5/10/1993 179.2

8/15/1991 180.5 6/20/1992 178.9 11/3/1992 179.48 5/13/1993 179.14

8/18/1991 180.64 6/23/1992 178.84 11/6/1992 179.58 5/15/1993 179.1

8/22/1991 180.84 6/24/1992 178.84 11/8/1992 179.54 5/20/1993 178.98

8/24/1991 180.92 6/25/1992 178.82 11/13/1992 179.5 5/25/1993 178.86

8/28/1991 180.94 6/27/1992 178.86 11/19/1992 179.4 5/29/1993 178.88

9/24/1991 180.63 6/28/1992 178.84 11/24/1992 179.41 6/3/1993 179.02

10/29/1991 180.53 6/30/1992 179.04 11/25/1992 179.52 6/6/1993 178.98

11/26/1991 180.18 7/2/1992 179.02 12/2/1992 179.44 6/8/1993 178.96

12/31/1991 179.94 7/6/1992 178.96 12/13/1992 179.38 6/10/1993 178.92

1/8/1992 179.86 7/7/1992 178.92 12/19/1992 179.34 6/13/1993 178.88

1/13/1992 179.82 7/8/1992 178.9 12/25/1992 179.28 6/14/1993 178.94

1/14/1992 179.86 7/10/1992 178.86 12/29/1992 179.26 6/16/1993 178.9

1/18/1992 179.8 7/11/1992 178.84 12/30/1992 179.26 6/19/1993 178.92

1/20/1992 179.84 7/12/1992 178.82 1/1/1993 179.26 6/21/1993 178.86

1/22/1992 179.82 7/13/1992 178.8 1/6/1993 179.24 6/25/1993 178.88

1/28/1992 179.83 7/14/1992 178.92 1/9/1993 179.3 6/26/1993 178.98

1/31/1992 179.82 7/18/1992 178.86 1/13/1993 179.28 6/27/1993 179.02

2/1/1992 179.82 7/19/1992 178.94 1/16/1993 179.4 6/28/1993 179.04

2/5/1992 179.86 7/20/1992 178.94 1/17/1993 179.38 6/29/1993 179.1

2/7/1992 179.88 7/22/1992 179 1/20/1993 179.36 6/29/1993 179.08

2/11/1992 179.84 7/26/1992 178.96 1/24/1993 179.36 6/30/1993 179.14

2/16/1992 179.8 7/28/1992 178.9 1/26/1993 179.38 7/1/1993 179.16

2/24/1992 179.76 7/29/1992 178.86 1/27/1993 179.44 7/2/1993 179.16

3/1/1992 179.84 7/30/1992 178.84 2/3/1993 179.38 7/3/1993 179.14

3/5/1992 179.86 8/1/1992 178.8 2/6/1993 179.34 7/8/1993 179.14

3/8/1992 179.84 8/4/1992 178.76 2/11/1993 179.32 7/9/1993 179.12

3/10/1992 179.8 8/6/1992 178.8 2/15/1993 179.34 7/11/1993 179.1

3/18/1992 179.74 8/8/1992 179.02 2/20/1993 179.28 7/13/1993 179.2

3/25/1992 179.76 8/11/1992 179.06 2/22/1993 179.26 7/15/1993 179.17

3/26/1992 179.63 8/16/1992 179.08 2/23/1993 179.36 7/18/1993 179.16

3/27/1992 179.74 8/17/1992 179.28 2/24/1993 179.32 7/20/1993 179.12

4/6/1992 179.48 8/21/1992 179.26 2/25/1993 179.34 7/22/1993 179.16

4/8/1992 179.5 8/22/1992 179.4 3/4/1993 179.4 7/25/1993 179.26

4/11/1992 179.5 8/23/1992 179.52 3/7/1993 179.38 7/28/1993 179.24

4/12/1992 179.64 8/25/1992 179.52 3/8/1993 179.4 7/28/1993 179.24

4/18/1992 179.56 8/28/1992 179.58 3/12/1993 179.32 7/30/1993 179.28

4/20/1992 179.6 8/30/1992 179.62 3/14/1993 179.36 8/1/1993 179.26

4/23/1992 179.62 9/4/1992 179.66 3/18/1993 179.44 8/3/1993 179.22

4/24/1992 179.68 9/8/1992 179.64 3/20/1993 179.4 8/5/1993 179.18

4/30/1992 179.53 9/11/1992 179.62 3/22/1993 179.44 8/9/1993 179.1

5/2/1992 179.5 9/13/1992 179.58 3/26/1993 179.52 8/11/1993 179.06

5/9/1992 179.4 9/15/1992 179.66 3/29/1993 179.5 8/17/1993 179.08

5/12/1992 179.2 9/19/1992 179.62 3/30/1993 179.48 8/21/1993 179.08

5/17/1992 179.28 9/22/1992 179.58 3/31/1993 179.48 8/23/1993 179.04

5/18/1992 179.24 9/23/1992 179.57 4/1/1993 179.62 8/24/1993 179

5/27/1992 179.08 9/30/1992 179.54 4/3/1993 179.58 8/26/1993 178.98

5/30/1992 179 10/4/1992 179.86 4/10/1993 179.52 8/27/1993 179.06

6/1/1992 179 10/9/1992 179.8 4/18/1993 179.48 8/28/1993 179.06

6/3/1992 178.96 10/12/1992 179.78 4/27/1993 179.4 8/29/1993 179.02

6/5/1992 178.98 10/14/1992 179.74 4/28/1993 179.44 8/30/1993 179

6/6/1992 178.96 10/20/1992 179.66 4/30/1993 179.34 8/31/1993 179.56

6/9/1992 178.98 10/26/1992 179.55 5/2/1993 179.32 9/1/1993 179.64

6/12/1992 178.94 10/29/1992 179.54 5/6/1993 179.28 9/5/1993 179.62



Staff Gauge Data at Spring Lake 1965-2007

Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88)

9/8/1993 179.68 3/17/1994 179.28 10/29/1994 179.98 8/15/1995 180.08

9/11/1993 179.66 3/23/1994 179.27 11/8/1994 179.94 8/17/1995 180.08

9/24/1993 179.8 3/24/1994 179.26 11/23/1994 179.94 8/22/1995 180.04

9/29/1993 179.7 3/30/1994 179.17 11/24/1994 179.92 8/25/1995 180.12

9/29/1993 179.68 3/31/1994 179.14 11/29/1994 179.86 8/26/1995 180.22

10/1/1993 179.64 4/1/1994 179.04 12/18/1994 179.8 8/28/1995 180.38

10/4/1993 179.58 4/9/1994 179.02 12/22/1994 179.82 8/30/1995 180.38

10/6/1993 179.56 4/14/1994 179.14 12/28/1994 179.76 9/1/1995 180.44

10/7/1993 179.6 4/17/1994 178.92 1/17/1995 178.68 9/13/1995 180.6

10/14/1993 179.56 4/20/1994 178.86 1/21/1995 179.96 9/23/1995 180.62

10/17/1993 179.58 4/27/1994 179.06 1/25/1995 179.9 9/26/1995 180.61

10/21/1993 179.5 4/30/1994 179 1/29/1995 179.9 9/30/1995 180.62

10/24/1993 179.5 5/1/1994 178.98 2/21/1995 179.86 10/4/1995 180.5

10/26/1993 179.47 5/8/1994 178.86 2/26/1995 179.74 10/7/1995 180.82

10/26/1993 179.46 5/14/1994 178.78 3/2/1995 179.76 10/14/1995 180.96

10/30/1993 179.46 5/15/1994 178.76 3/11/1995 179.7 10/17/1995 180.92

10/31/1993 179.58 5/17/1994 178.76 3/18/1995 179.72 10/24/1995 180.83

11/1/1993 179.56 5/25/1994 178.52 3/22/1995 179.7 10/28/1995 180.8

11/5/1993 179.46 5/26/1994 178.5 3/26/1995 179.66 11/4/1995 180.74

11/7/1993 179.46 5/28/1994 178.48 3/28/1995 179.63 11/11/1995 180.64

11/9/1993 179.42 5/30/1994 178.46 3/28/1995 179.64 11/28/1995 180.43

11/10/1993 179.52 6/2/1994 178.46 4/1/1995 179.82 12/16/1995 180.32

11/13/1993 179.48 6/6/1994 178.48 4/2/1995 179.82 12/19/1995 180.35

11/17/1993 179.46 6/8/1994 178.78 4/21/1995 179.7 12/25/1995 180.26

11/21/1993 179.44 6/9/1994 178.8 4/25/1995 179.64 12/31/1995 180.88

11/23/1993 179.41 6/12/1994 178.76 4/29/1995 179.62 1/1/1996 180.38

11/25/1993 179.38 6/15/1994 178.72 5/5/1995 179.5 1/21/1996 180.6

11/28/1993 179.36 6/17/1994 178.72 5/13/1995 179.38 1/28/1996 180.6

12/2/1993 179.32 6/19/1994 178.74 5/16/1995 179.3 1/31/1996 180.62

12/4/1993 179.3 6/22/1994 178.76 5/19/1995 179.26 1/31/1996 180.58

12/7/1993 179.26 6/27/1994 178.68 5/21/1995 179.28 2/1/1996 180.58

12/16/1993 179.14 6/30/1994 178.61 5/25/1995 179.14 2/4/1996 180.78

12/22/1993 179.16 7/10/1994 178.66 5/27/1995 179.12 2/23/1996 180.62

12/25/1993 179.22 7/17/1994 178.56 5/28/1995 179.1 2/27/1996 180.6

12/28/1993 179.18 7/20/1994 178.61 5/29/1995 179.1 3/3/1996 180.78

12/30/1993 179.18 7/23/1994 178.68 6/2/1995 179.12 3/26/1996 180.83

1/2/1994 179.3 7/26/1994 178.7 6/4/1995 179.06 3/31/1996 181.12

1/3/1994 179.32 7/26/1994 178.86 6/7/1995 179.1 4/30/1996 180.88

1/5/1994 179.3 7/28/1994 178.86 6/10/1995 179.04 5/27/1996 180.5

1/12/1994 179.32 7/30/1994 178.94 6/13/1995 179.22 5/29/1996 180.48

1/19/1994 179.34 7/31/1994 178.98 6/25/1995 179.32 5/30/1996 180.54

1/22/1994 179.32 8/2/1994 179 6/26/1995 179.48 6/7/1996 180.42

1/25/1994 179.3 8/4/1994 179.12 6/27/1995 179.46 6/24/1996 180.92

1/31/1994 179.44 8/7/1994 179.22 6/30/1995 179.44 6/29/1996 181.04

2/1/1994 179.44 8/8/1994 179.3 7/4/1995 179.4 7/30/1996 180.74

2/3/1994 179.42 8/12/1994 179.38 7/9/1995 179.32 8/27/1996 180.55

2/10/1994 179.42 8/18/1994 179.58 7/18/1995 179.18 9/24/1996 180.76

2/12/1994 179.4 8/24/1994 179.7 7/21/1995 179.6 10/31/1996 180.82

2/13/1994 179.48 8/25/1994 179.7 7/22/1995 179.58 11/19/1996 180.53

2/16/1994 179.44 8/25/1994 179.7 7/26/1995 179.66 12/17/1996 180.63

2/18/1994 179.44 9/16/1994 179.62 7/28/1995 179.68 1/28/1997 180.42

2/23/1994 179.43 9/21/1994 179.66 7/29/1995 179.7 2/26/1997 180.46

2/24/1994 179.1 9/28/1994 179.83 8/1/1995 179.68 3/27/1997 180.24

3/13/1994 179.38 10/26/1994 180 8/13/1995 180.09 4/28/1997 180.23



Staff Gauge Data at Spring Lake 1965-2007

Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88) Date

Elevation (ft-

NAVD 88)

5/20/1997 180.04 8/28/2001 177.58 10/25/2005 180.86

6/25/1997 179.9 9/25/2001 178.53 11/16/2005 180.64

7/29/1997 179.74 10/31/2001 178.18 12/12/2005 180.68

8/26/1997 179.56 11/27/2001 178 1/23/2006 180.5

9/23/1997 179.3 12/18/2001 177.88 2/20/2006 180.74

10/29/1997 179.88 1/31/2002 177.84 3/27/2006 180.35

11/18/1997 180 2/26/2002 177.8 4/24/2006 179.94

12/16/1997 180.86 3/26/2002 177.62 5/22/2006 179.54

1/27/1998 181.16 4/25/2002 177.32 6/26/2006 179.32

2/24/1998 181.08 5/23/2002 176.86 7/25/2006 179.28

3/25/1998 181.2 6/26/2002 177.76 8/30/2006 179.38

4/30/1998 180.56 7/29/2002 178.62 9/25/2006 179.54

5/20/1998 180.25 8/26/2002 179.18 10/23/2006 179.08

6/24/1998 180.14 9/23/2002 179.32 11/27/2006 178.7

6/30/1998 179.72 10/29/2002 179.12 12/12/2006 177.87

7/28/1998 180.08 11/19/2002 178.98 1/24/2007 177.88

8/25/1998 179.8 12/17/2002 179.5 2/19/2007 177.78

9/30/1998 179.88 1/27/2003 179.72 3/28/2007 177.46

10/28/1998 180.8 2/25/2003 180.04 4/23/2007 177.14

11/4/1998 180.76 3/25/2003 180.42 5/21/2007 176.68

11/16/1998 180.78 4/29/2003 180.4 6/27/2007 176.4

12/21/1998 180.63 5/22/2003 180.13 7/23/2007 177.32

1/28/1999 180.76 6/24/2003 180.8 8/27/2007 177.29

2/24/1999 180.56 7/17/2003 180.8 9/24/2007 177.04

3/30/1999 180.28 7/29/2003 180.78 10/22/2007 177.04

4/27/1999 179.88 8/26/2003 180.96 11/26/2007 176.8

5/25/1999 179.56 9/22/2003 180.76 12/17/2007 176.84

6/28/1999 180.06 10/28/2003 180.62

7/28/1999 180.34 10/30/2003 180.67

8/25/1999 180.18 11/21/2003 180.66

9/28/1999 180.54 12/15/2003 180.64

10/25/1999 180.82 1/26/2004 180.44

11/17/1999 180.76 2/23/2004 180.7

12/15/1999 180.66 3/31/2004 180.65

1/24/2000 180.42 4/26/2004 180.44

2/24/2000 180.24 5/3/2004 180.38

3/28/2000 179.78 5/24/2004 180.08

4/25/2000 179.32 6/29/2004 180.41

5/23/2000 178.74 7/26/2004 180.5

6/28/2000 178.88 8/26/2004 180.78

7/24/2000 179.22 9/28/2004 181.2

8/29/2000 179.28 10/27/2004 180.73

9/26/2000 179.44 11/23/2004 180.58

10/24/2000 178.88 12/20/2004 180.5

11/28/2000 178.56 1/26/2005 180.58

12/19/2000 178.4 2/22/2005 180.41

1/30/2001 178 3/28/2005 180.66

2/28/2001 178.08 4/26/2005 180.32

3/27/2001 177.9 5/25/2005 180.32

4/24/2001 177.6 6/28/2005 181.03

5/31/2001 176.88 7/25/2005 181.02

6/26/2001 177.08 8/30/2005 181.08

7/24/2001 177.54 9/27/2005 180.88





04 24 20 06 24 2101 24 2002 24 2003 24 20 05 24 21

11 23 20 07 23 21

32 23 20

17 23 21

21 23 20

31 23 2133 23 20

28 23 20 29 23 21

17 23 20

12 23 20

16 23 20

27 23 20

10 23 20

13 23 2015 23 20 14 23 20

32 23 21

25 23 20

34 23 20 36 23 20

18 23 21

26 23 20 30 23 21

20 23 21

29 23 20

20 23 20 22 23 20

35 23 20

23 23 20 24 23 20 19 23 21

08 23 20

06 23 2101 23 20

30 23 20

¬
0 0.50.25

Miles

1:14,000

£¤ 50

£¤ 98

£¤ 19

£¤301

£¤ 41

Notes:

Legend
FEMA Flood Zones
Floodplain (transition zones)
Floodplain (depth of 1 ft or less)
Floodplain
Section Township Range
Watershed Boundary

Project:    B206

Watershed: Toachodka

Floodplain_Delineation_Map.mxd
Jones Edmunds

&
AssociatesMarch 2009

One Foot Resolution Aerial Photography
Flown January 26 - March 5, 2007

Filename: Map Prepared By:Map Date:

Date of Photography:

Coastal Rivers Basin Board
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This information is being developed in accordance with the
Southwest Florida Water Management District's Watershed
Management Program Guidelines and Specifications (G&S) 
and is provided for informational and review purposes. 
The G&S define the watershed parameters used to develop 
a computer model that simulates projected surface water levels. 
The model includes watershed and rainfall event simulation 
parameters such as a design rainfall event and associated 
antecedent moisture conditions. This information has not been 
finalized and may be revised following a public review and 
comment period.  Revisions may result in changes to the 
projected surface water levels.  This information should be 
used as a reference only and not as the definitive source to
determine flood elevations at this time.   The District does not 
guarantee the completeness of this information and it is being 
provided as preliminary.  The District shall not be liable for any
damages suffered as a result of using this information. 
If you have questions or comments on the information and the 
methods used, please contact the Southwest Florida Water 
Management District's Engineering Section at 352-796-7211 
ext. 4232.  Environmental Resource Permit (ERP) applicants 
are encouraged to schedule a pre-application meeting(s) with 
the District's Regulatory staff to discuss the use of any watershed
study/model in a subsequent ERP application.

Link to the District's G&S:
http://www.swfwmd.state.fl.us/documents/plans/watershed_guidesspecs.pdf
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ATTACHMENT G 
 

TOACHODKA COMPARISON OF PEAK STAGE FOR 
MULTIDAY RAINFALL DISTRIBUTIONS 



Toachodka (B206) Comparison of Peak Stage (feet) for Multiday Day Rainfall Distributions 

A B C D E D
100-Year-5-Day   
(Bear Creek Distrib.)

100-Year-5-Day         
(Uniform for each day)

100-Year-5-Day 
(Uniform for 5 days)

100-Year-5day 
(Peak on Day 1)

100-Year-5day 
(Peak on Day 5)

100-Year-1 day 
(FL Mod. Distrib.)

NA1640 Depression - No Outfall 110.66 110.67 110.59 110.66 110.78 109.68 0.02 -0.07 0.00 0.13
NA1660 Depression - No Outfall 110.66 110.67 110.59 110.66 110.78 109.68 0.02 -0.07 0.00 0.13
NA1680 Depression - No Outfall 110.66 110.67 110.59 110.66 110.66 109.63 0.02 -0.07 0.00 0.00
NA2590 Depression - No Outfall 110.66 110.67 110.59 110.66 110.78 109.68 0.02 -0.07 0.00 0.13
NA2610 Depression - No Outfall 110.66 110.67 110.59 110.66 110.78 109.68 0.02 -0.07 0.00 0.13
NA2660 Depression - No Outfall 110.66 110.67 110.59 110.66 110.66 109.63 0.02 -0.07 0.00 0.00
NB0780 Depression - Cascades 86.74 86.45 86.27 86.46 86.78 86.65 -0.29 -0.47 -0.28 0.04
NB0990 Depression - Cascades 90.98 90.98 91.05 90.98 91.10 89.82 0.00 0.07 0.00 0.12
NB1080 Depression - Cascades 90.98 90.98 91.05 90.98 91.10 89.82 0.00 0.07 0.00 0.12
NB1140 Depression - No Outfall 90.22 90.23 90.14 90.22 90.20 88.07 0.00 -0.08 0.00 -0.02
NB1170 Depression - No Outfall 90.22 90.23 90.14 90.22 90.20 88.19 0.00 -0.08 0.00 -0.02
NB1190 Depression - No Outfall 90.22 90.23 90.14 90.22 90.20 88.19 0.00 -0.08 0.00 -0.02
NB1220 Depression - No Outfall 100.09 100.09 100.03 100.09 100.07 98.36 0.00 -0.06 0.00 -0.01
NB1250 Depression - No Outfall 90.22 90.23 90.14 90.22 90.20 88.21 0.00 -0.08 0.00 -0.02
NB1320 Depression - No Outfall 90.22 90.23 90.14 90.22 90.20 88.23 0.00 -0.08 0.00 -0.02
NB1350 Depression - No Outfall 90.22 90.23 90.14 90.22 90.20 89.15 0.00 -0.08 0.00 -0.02
NB1380 Depression - No Outfall 90.22 90.23 90.14 90.22 90.20 89.55 0.00 -0.08 0.00 -0.02
NB1430 Depression - No Outfall 113.33 113.33 113.26 113.32 113.32 112.25 0.00 -0.07 -0.01 -0.01
NB1450 Depression - Cascades 103.32 103.32 103.41 103.32 103.39 100.94 0.00 0.09 0.00 0.07
NB1510 Depression - No Outfall 113.33 113.33 113.26 113.32 113.32 112.35 0.00 -0.07 -0.01 -0.01
NB1540 Depression - Cascades 92.05 90.93 90.14 90.60 92.28 91.35 -1.11 -1.90 -1.45 0.24
NB1550 Depression - Cascades 92.05 90.94 90.14 90.60 92.29 91.36 -1.11 -1.91 -1.45 0.24
NB1560 Depression - No Outfall 113.33 113.33 113.26 113.32 113.32 112.10 0.00 -0.07 -0.01 -0.01
NB1830 Depression - Cascades 92.05 90.97 90.80 90.99 92.29 91.36 -1.09 -1.25 -1.06 0.24
NB2100 Depression - Cascades 86.74 86.45 86.27 86.46 86.78 86.65 -0.29 -0.46 -0.28 0.04
NB2310 Depression - No Outfall 85.20 85.20 85.14 85.20 85.19 83.60 0.00 -0.05 0.00 -0.01
NB3040 Depression - No Outfall 90.22 90.23 90.14 90.22 90.20 88.21 0.00 -0.08 0.00 -0.02
NB4020 Depression - No Outfall 113.33 113.33 113.26 113.32 113.32 112.35 0.00 -0.07 -0.01 -0.01
ND0500 Depression - Cascades 137.19 137.20 137.30 137.19 137.54 136.13 0.00 0.11 0.00 0.34
ND0640 Depression - No Outfall 81.02 81.11 81.12 81.18 80.94 79.64 0.08 0.09 0.15 -0.08
ND0660 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND0700 Depression - No Outfall 81.02 81.11 81.12 81.18 80.94 78.99 0.08 0.09 0.15 -0.08
ND0750 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND0790 Depression - No Outfall 81.02 81.11 81.12 81.18 80.94 78.88 0.08 0.09 0.15 -0.08
ND0820 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND0830 Depression - No Outfall 81.02 81.11 81.12 81.18 80.94 79.28 0.08 0.09 0.15 -0.08
ND0840 Depression - Cascades into 83.94 82.88 81.50 81.82 84.64 81.74 -1.06 -2.44 -2.12 0.70
ND0900 Depression - No Outfall 80.87 80.86 80.76 80.43 80.89 78.92 0.00 -0.11 -0.43 0.02
ND0910 Depression - No Outfall 108.63 108.63 108.47 108.63 108.59 105.04 0.00 -0.16 0.00 -0.04
ND0920 Depression - No Outfall 113.03 113.03 112.98 113.03 113.02 110.70 0.00 -0.05 0.00 -0.01
ND0950 Depression - Cascades 80.87 80.86 80.76 80.43 80.89 78.92 0.00 -0.11 -0.43 0.02
ND0970 Depression - No Outfall 85.20 85.20 85.14 85.20 85.19 83.60 0.00 -0.05 0.00 -0.01
ND1010 Depression - No Outfall 113.03 113.03 112.98 113.03 113.02 110.70 0.00 -0.05 0.00 -0.01
ND1120 Depression - No Outfall 113.03 113.03 112.98 113.03 113.02 110.70 0.00 -0.05 0.00 -0.01
ND1210 Depression - No Outfall 115.66 115.66 115.62 115.66 115.65 113.90 0.00 -0.04 0.00 -0.01
ND1970 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND1990 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND2000 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND2020 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND2090 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND2140 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND2240 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND2250 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND2330 Depression - No Outfall 115.66 115.66 115.62 115.66 115.65 113.90 0.00 -0.04 0.00 -0.01
ND2350 Depression - No Outfall 115.66 115.66 115.62 115.66 115.65 113.90 0.00 -0.04 0.00 -0.01
ND2840 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
ND3340 Depression - No Outfall 107.55 107.55 107.50 107.54 107.53 106.16 0.00 -0.05 -0.01 -0.01
NH1750 Depression - No Outfall 91.52 91.52 91.46 91.52 91.51 90.09 0.00 -0.06 0.00 -0.01
NH2650 Depression - No Outfall 91.52 91.52 91.46 91.52 91.51 90.09 0.00 -0.06 0.00 -0.01

Ave -0.08 -0.18 -0.12 0.03
Max 0.08 0.11 0.15 0.70
Min -1.11 -2.44 -2.12 -0.08

E-A

March 18, 2009

C-A D-AB-ANode TypeNodes (multi 
day event only)




