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TM 4.4.1 – INCLUSION OF WATERSHED CONNECTIONS

1.0 BACKGROUND

Sarasota County, in cooperation with the Peace River Manasota Regional Water Supply
Authority  and  the  Southwest  Florida  Water  Management  District  (SWFWMD),  is
currently completing the pre-requisite data collection and analysis and comprehensive
watershed management plan for the Dona Bay Watershed.  Kimley-Horn and Associates,
Inc. (KHA), PBS&J, Biological Research Associates (BRA), Earth Balance, and Mote
Marine Laboratory have been contracted by Sarasota County Government (SCG), with
funding assistance from the (SWFWMD), to prepare the Dona Bay Watershed
Management Plan (DBWMP).

This regional initiative promotes and furthers the implementation of the Charlotte Harbor
National Estuary Program (CHNEP) Comprehensive Conservation Management Plan,
SWFWMD’s Southern Coastal Watershed Comprehensive Watershed Management Plan;
and SCG’s Comprehensive Plan.  Specifically, this initiative is to plan, design, and
implement a comprehensive watershed management plan for the Dona Bay watershed
that will address the following general objectives:

a. Provide a more natural freshwater/saltwater regime in the tidal portions of Dona Bay.
b. Provide a more natural freshwater flow regime pattern for the Dona Bay watershed.
c. Protect existing and future property owners from flood damage.
d. Protect existing water quality.
e. Develop potential alternative surface water supply options that are consistent with,

and support other plan objectives.

This Technical Memorandum (TM) has been prepared by KHA to present completed
work for the inclusion of watershed connections to the Cow Pen Slough/Shakett Creek
stormwater  model  (Dona  Bay  Model),  consistent  with  Task  4.4.1  of  the  DBWMP
contract

2.0  WATERSHED CONNECTIONS

Because relatively flat topography is a characteristic of the watershed, several hydraulic
connections exist between the Dona Bay and adjacent watersheds during major flood
events.  These connections can allow floodwaters to potentially move between adjacent
watershed areas.  This work effort will focus on updating the flood prediction model to
connect portions of the Lower Myakka River, Roberts Bay, Phillippi Creek and South
Creek to the Dona Bay watershed in order to quantify these potential watershed
interconnections. Figure 2.0 presents the 100-year floodplains for Dona Bay and the
Lower Myakka River watersheds in this vicinity where they may become connected.
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Figure 2.0 – Dona Bay and Myakka River Floodplain

Area of
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Work completed to date under the initial contract authorization includes the Lower
Myakka River from the northern limits of the Pinelands Reserve south to the confluence
of the Blackburn canal.  Subsequent work will include the additional model connections
of  the  Dona  Bay  watershed  to  the  adjacent  watershed  areas  of  Roberts  Bay,  Phillippi
Creek and South Creek when authorized by SCG.

2.1 Approach

To  consider  the  effects  and  impacts  of  potential  hydraulic  connections  with  the  Lower
Myakka River Watershed, model adjustments were made to the Dona Bay watershed
model.  The modifications made to the Dona Bay watershed model included connecting
applicable portions of the Lower Myakka River watershed model.  Hydrographs
(time/discharge relationships) were developed at each Myakka River node through this
vicinity based upon review of measured flood hydrographs at USGS gage site 02298830
and predicted flood flows developed in the 1978 USGS Report entitled “Magnitude and
Frequency of the Myakka River, Southwest Florida”.  In addition, stage/discharge
information was taken from the 1978 USGS report at each node along the Myakka River.
Together the time-discharge (hydrographs) and stage-discharge relationships provided a
boundary stage and discharge regimes at the Myakka River nodes that were added to the
Dona Bay model.  The completed model adjustment allow the review of both watershed’s
peak stages and discharge overflows between each watershed in the vicinity of interest.

2.2 Overview of Watershed Model Incorporation:

Specific tasks that were completed to incorporate applicable components on the Lower
Myakka River watershed model into the Dona Bay watershed model included:

Incorporated Lower Myakka River watershed sub-basins MR180060 through
MR180094 for areas west of Myakka River.
Reviewed and performed a quality control of the links associated with the
potential watershed interconnections.
Identified link connections to the Dona Bay watershed model.
Identified link connections to other Lower Myakka River sub-basins.

Figure 2.2, provided at the end of this Technical Memorandum presents a map of the
limits of areas incorporated from the Lower Myakka River watershed model.  This Figure
identifies the sub-basins, nodes, and associated hydraulic links incorporated into the
Dona Bay watershed model.  Hydraulic link connections to the Dona Bay watershed
model are identified west of the mapped area for the Lower Myakka River watershed
model.

The hydraulic connections between the watersheds in this vicinity of interest typically
include natural overflow characteristics along the normal watershed ridge between the
Dona Bay and Lower Myakka River watershed boundaries.  For the purpose of defining
the hydraulic overflow characteristics, SWFWMD’s topographic aerial maps were
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reviewed to define an irregular transect, perpendicular to the direction of flow at the
watershed ridge.  Channel connections that exist between the Myakka River and the Dona
Bay watersheds were represented by cross sectional data obtained from field surveys
conducted during the development of the Lower Myakka River watershed model.

Finally, hydrographs and stage-discharge rating curve sets for the sub-basin and node
locations were established for the areas of the Myakka River that are cross-hatched
Figure 2.2.

2.3 Overview of Myakka River Boundary Control Nodes and Rating Curves:

The following tasks were completed to facilitate the Myakka River boundary
hydrographs and stage-discharge rating curves into the updated Dona Bay watershed
model:

Established sub-basin and rating curve schematic for updated model and
connectivity.
Established sub-basin areas and hydrology input for the Myakka River node
locations. (Appendix A; Table 2.3.1)
Established river flow travel lag times for each River sub-basin using velocity
output from the 1978 USGS study. (Appendix A; Table 2.3.2)
Established stage-discharge tables based upon the 1978 USGS study and
developed a rating curve operating table at the Myakka River node locations.
(Appendix A; Table 2.3.3)
Developed a working model for hydrology and rating curve data developments.

Figure 2.2 also presents an insert showing a representative approach for the hydrograph
and stage-discharge rating curves for each of the river nodes and their respective sub-
basin location on the Myakka River.  This insert details the two (2) sub-basins that make
up the runoff hydrographs at each location along the Myakka River.  Hydrologic
parameters for these basins were developed to produce peak discharges that are consistent
with peak discharges generated by the 1978 USGS study for the 100-year storm event.
Since the 1978 USGS study did not account for the time of peak discharge occurrence,  a
lag  time  corresponding  to  the  velocity  travel  times  reported  in  the  USGS  study  was
applied to measured peak discharges and times at USGS gage 02298830.  These
hydrographs provide time-discharge information for the stage-discharge rating curves for
each Myakka River node considered.

The stage-discharge rating curves are based upon computed stage and discharge values
for the 2yr, 5-yr, 10-yr, 25-yr, 50-yr, 100-yr, 200-yr and 500-yr developed in the 1978
USGS study.
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2.4  MODEL SIMULATIONS

Interim model simulations were conducted for the 2-yr, 5-yr, 10-yr, 25-yr and 100-yr
design storm events. APPENDIX B present maps for each simulation comparing the
connected model results against the existing Dona Bay model results.  Areas shown “red”
indicate areas which reflected an increase in flood levels.  Areas shown “green” indicate
areas which reflected reduced flood levels and areas shown “yellow” indicate areas which
reflected no change to flood levels.
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Figure 2.2 – Model Area Incorporated from Lower Myakka River watershed
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APPENDIX A – INCLUSION OF WATERSHED CONNECTIONS

Table 2.3.1 - Sub-basin Areas and Hydrology
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Table 2.3.2 - River Flow Travel Lag Times
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Table 2.3.3 – Stage-Discharge Operating Tables
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APPENDIX B – SIMULATION MAP COMPARISONS
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Figure B1 – 2-Year Storm Event Comparison
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Figure B2 – 5-Year Storm Event Comparison
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Figure B3 – 10-Year Storm Event Comparison
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Figure B4 – 25-Year Storm Event Comparison
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Figure B5 – 100-Year Storm Event Comparison
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TM 4.4.2 - CONTINUE MODEL VALIDATION

1.0 BACKGROUND

Sarasota County, in cooperation with the Peace River Manasota Regional Water Supply
Authority and SWFWMD, is currently completing the pre-requisite data collection and
analysis and comprehensive watershed management plan for the Dona Bay Watershed.
Kimley-Horn and Associates, Inc. (KHA), PBS&J, Biological Research Associates
(BRA), Earth Balance, and Mote Marin Laboratory have been contracted by Sarasota
County Government (SCG), with funding assistance from the Southwest Florida Water
Management District (SWFWMD), to prepare the Dona Bay Watershed Management
Plan (DBWMP).

This regional initiative promotes and furthers the implementation of the Charlotte Harbor
National Estuary Program (NEP) Comprehensive Conservation Management Plan,
SWFWMD’s Southern Coastal Watershed Comprehensive Watershed Management Plan;
and SCG’s Comprehensive Plan.  Specifically, this initiative is to plan, design, and
implement a comprehensive watershed management plan for the Dona Bay watershed
that will address the following general objectives:

a. Provide a more natural freshwater/saltwater regime in the tidal portions of Dona Bay.
b. Provide a more natural freshwater flow regime pattern for the Dona Bay watershed.
c. Protect existing and future property owners from flood damage.
d. Protect existing water quality.
e. Develop potential alternative surface water supply options that are consistent with,

and support other plan objectives.

This Technical Memorandum (TM) has been prepared by KHA to present the analyses of
the continued model validation, consistent with Task 4.4.2 of the DWMP contract. The
purpose of the analysis is to perform further verification of the Dona Bay watershed
model relative to the prediction of runoff hydrographs and volumes.

2.0 COW PEN SLOUGH MONITORING STATIONS

SCG maintains two automated rainfall monitoring stations (ARMS) located at water
control structures 1 and 2 within the Dona Bay watershed.  The stations concurrently
measure  water  levels  and  rainfall  at  two  (2)  locations  in  the  Cow  Pen  canal.   With
cooperative funding assistance from SWFWMD, periodic measurements of stages and
discharges have been made since 2003 to establish rating curves.  The rating curves allow
for conversion of the continuous measured stage data to continuous discharges.

From the rating curves runoff discharges and volumes can be computed at these stations.
Therefore, the relationship between measured rainfall and runoff can be evaluated
annually, monthly, seasonally or on an event basis.  This TM is interested in evaluation of
the measured data relative to single rainfall  events.   The measured rainfall  for an event
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can also be used to predict resulting discharges and runoff by coding it into a computer
model such as Inter Connected Pond Routing (ICPR).   Simulated runoff can then be
compared to measured runoff to aid in the validation of the computer model.

For the purpose of this TM, two (2) rainfall  events were simulated using the Dona Bay
watershed computer model.  Simulated hydrographs were then compared to measured
hydrographs at the 2 water level control structures.

In addition, this TM compared the individual stage and discharge measurements with the
stage and discharge relationships simulation by the Dona Bay watershed model for the
two (2) water level control structures.  Since both structures have operable gates,
comparisons were made at both structures for the gates open and the gates.

3.0 STORM EVENT SIMULATION VERIFICATION

3.1   Selection of Rainfall Events

Flow measurements from the Cow Pen canal between 2004 and 2005 were reviewed to
select discrete runoff producing rainfall events. Events were selected in the wet  season
during 2004 and the other during the dry season during 2005. Figure  1 and Figure  2
present the annual hydrographs for 2004 and 2005, respectively.

Cow Pen Slough - 2004 Flows
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Figure 1 – 2004 Flows in Cow Pen Slough
(September 2004 Event Highlighted)
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Cow Pen Slough - 2005 Flows
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Figure 2 – 2005 Flows in Cow Pen Slough
(March  2005 Event Highlighted)

The selected events for this study occurred in both the normal dry and wet seasons, when
the water level control structure gates would typically be closed and open, respectively.
For each of the events considered, the volumes of actual rainfall and runoff were
determined such that an event specific runoff curve number (CN) could be computed as
prescribed in TR-55, Urban Hydrology for Small Watersheds.  The hydrologic input
parameters determined for each of the simulated rainfall events are:

Parameters September 2004 March 2005
Rainfall date; time 9/25;  5:00PM 3/17;   4:00PM

9/27;  6:00PM 3/18;   5:00PM
Rainfall, (P) 2.71 inches 3.43 inches
Duration, (t) 36 hours 25 hours
Runoff, (R) 1.74 inches (UWLCS) 1.71 inches (UWLCS)

1.79 inches (LWLCS) 1.88 inches (LWLCS)
Soil Storage, (S) 1.08 inches (UWLCS) 2.33 inches (UWLCS)

1.00 inches (LWLCS) 1.90 inches (LWLCS)
Curve Number (CN) 90.3 (UWLCS) 81.8 (UWLCS)

90.9 (LWLCS) 84.0 (LWLCS)

3.2 Rainfall Data and Distribution

The ICPR hydrology module requires that each rainfall event be converted to a
dimensionless time versus rainfall distribution.  This is accomplished by dividing the
cumulative rainfall and time increments by the total rainfall volume and duration,
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respectively.  Incremental values, cumulative totals and developed dimensionless rainfall
distributions for each event are contained at the end of this TM.

3.3 Storm Event Simulations

Each of the selected rainfall events were simulated using the ICPR computer model
developed for the Dona Bay watershed model.  As a result, hydrographs were developed
at both gage sites/structures.  Additionally, the curve number (CN) parameter calculated
for  each  rainfall  event  was  applied  to  all  sub-basins  to  assure  that  the  simulated  runoff
volumes match measured runoff volumes.  The simulated hydrographs were then
compared to the measured hydrographs.

3.4 Results of Storm Event Simulations

It should be noted that initial CN parameters and simulation results indicated that the
model under predicted total runoff volumes for each of the events studied.  The
September 2004 simulation produced runoff volumes 20% to 25% less than observed
data for the Upper and Lower water level control structures respectively. The March 2005
simulation produced runoff volumes 30% to 33% less than observed data for the Upper
and Lower water level control structures respectively.  As the simulated runoff volumes
did not match the measured runoff volumes, single hydrographs simulations were
developed at each of the water level control structures applying the rainfall distribution
and Curve Number (CN) methodology presented in Section 3.1.  The single hydrograph
simulations produced runoff volumes consistent with the measured runoff volumes.  This
confirmed that the rainfall distribution, CN and soils storage calculations were accurate
but did not explain why they deviated for the entire watershed model simulation.

Next, the mass balance reports for the initial model simulations were reviewed.  These
mass balance reports indicated that outflow volumes were less than generated inflow
volumes in similar percentages as previously reported.  The differences in inflow and
outflow volumes are accounted for in the amount of retention or “dead” storage that
exists in the watershed.  To compensate for this retention storage, the runoff volumes
were increased accordingly and the CN parameters were recalculated.  The adjusted
model parameters are provided below:

Adjusted
Parameter September 2004 March 2005
Runoff, (R) 2.11 inches (UWLCS) 2.05 inches (UWLCS)

2.16 inches (LWLCS) 2.18 inches (LWLCS)
Soil Storage, (S) 0.59 inches (UWLCS) 1.61 inches (UWLCS)

0.53 inches (LWLCS) 1.41 inches (LWLCS)
Curve Number (CN) 94.4 (UWLCS) 86.1 (UWLCS)

94.9 (LWLCS) 87.7 (LWLCS)
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Adjusted parameter simulations and measured storm hydrographs are compared below
for each storm event evaluated in addition to single hydrograph simulations using the
initial parameters.
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Figure 3 – September 2004 Event Comparison (Upper WLCS)
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Figure 4 – September 2004 Event Comparison (Lower WLCS)
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Figure 5 – March 2005 Event Comparison (Upper WLCS)
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Figure 6 – March 2005 Event Comparison (Lower WLCS)
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3.5 Conclusions

Figures 3 through 6 indicate that the model results reasonably predict total runoff
volumes as well as the general shape and timing of the measured hydrographs.  However,
the simulated results tend to over-predict the measured peak flows, particularly for the
September, 2004 storm event.  Measured flows at both gate structures also appear to have
flattened and extended peak flow regimes when compared to simulated time flow
relationships.  This suggests that peak flow and stages may be truncated due to possible
over-bank  relief  upstream  of  each  gate  structure.   The  original  SCS  Work  Plan  for  the
Cow Pen Canal included berm breaches at various locations along each side of the canal.
Although these berm breaches are reflected per the original plans within the model, it is
entirely feasible that adjacent property owners have lowered them over the years for
various  reasons.   It  is  recommended  that  these  areas  be  field  surveyed  to  validate  and
identify any model adjustments needed (i.e. breach lengths, inverts).

4.0 CONTROL STRUCTURE – RATING CURVE VERIFICATION

For each of the two (2) water level control structures in the Cow Pen canal, comparisons
of individual stage and discharge measurements with the stage and discharge
relationships used by the Dona Bay watershed model were reviewed.  Since both
structures have operable gates, comparisons were made at both structures for the gates
open and the gates closed.  Simulated and measured stage and flow values are compared
in Figure 7 through Figure 10.

Figure 7 – Stage-Flow Comparison on Lower Gate (opened gates condition)
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Figure 8 – Stage-Flow Comparison on Lower Gate (closed gates condition)

Figure 9 – Stage-Flow Comparison on Upper Gate (opened gates condition)
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Figure 10 – Stage-Flow Comparison on Upper Gate (closed gates condition)

5.0 CONCLUSION

The Dona Bay watershed model appears to reasonably  predict key components (i.e.
volume, shape, time to peak) of single storm hydrographs, given a defined rainfall event
and antecedent moisture conditions.  However, the simulations indicate that simulated
peak discharges exceed simulated peak discharges, particularly for the September 2004
storm event.  This could be an anomaly for this storm in particular or a result of changes
in the design height of the berm breaches along the Cow Pen canal.  2006 rainfall and
discharge data for the Cow Pen canal should be reviewed to determine if other discrete
storm events could be chosen for additional verification simulations.  In addition, field
surveying of the Cow Pen Slough canal berm breach should be obtained to determine if
indeed they have been lowered,



            13

DEVELOPED DIMENSIONLESS RAINFALL DISTRIBUTIONS
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DEVELOPED DIMENSIONLESS RAINFALL DISTRIBUTIONS
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TM 4.4.3 – REGIONAL STORMWATER FEASIBILITY STUDY

1.0 BACKGROUND

Sarasota County, in cooperation with the Peace River Manasota Regional Water Supply
Authority  and  the  Southwest  Florida  Water  Management  District  (SWFWMD),  is
currently completing the necessary, pre-requisite data collection and analysis as well as
comprehensive watershed management plan for the Dona Bay Watershed.  Kimley-Horn
and Associates, Inc. (KHA), PBS&J, Biological Research Associates (BRA), Earth
Balance, and Mote Marine Laboratory have been contracted by Sarasota County
Government  (SCG),  with  funding  assistance  from the  SWFWMD, to  prepare  the  Dona
Bay Watershed Management Plan (DBWMP).

This regional initiative promotes and furthers the implementation of the Charlotte Harbor
National Estuary Program (NEP) Comprehensive Conservation Management Plan,
SWFWMD’s Southern Coastal Watershed Comprehensive Watershed Management Plan;
and Sarasota County’s Comprehensive Plan.  Specifically, this initiative is to plan,
design, and implement a comprehensive watershed management plan for the Dona Bay
watershed that will address the following general objectives:

1. Provide a more natural freshwater/saltwater regime in the tidal portions of Dona Bay.
2. Provide a more natural freshwater flow regime pattern for the Dona Bay watershed.
3. Protect existing and future property owners from flood damage.
4. Protect existing water quality.
5. Develop potential alternative surface water supply options that are consistent with,

and support other plan objectives.

This Technical Memorandum (TM) has been prepared by KHA to address Task 4.4.3 of
the DBWMP contract.  Specifically, the Albritton Site, Venice Minerals Site, LT-Ranch
Site and Hi-Hat Old Grove Site were evaluated for their potential to provide regional
stormwater management.

2.0 DESCRIPTION OF POTENTIAL REGIONAL STORMWATER SITES

2.1 Albritton Site

As proposed under the Phase configuration 2 presented in Technical Memorandum 4.2.7,
and Alternative 3 of Technical Memorandum 4.2.4.2, the operating range for water
supply  of  the  Albritton  site  will  allow for  it  to  also  be  used  to  accept  flood  waters.   In
addition, since the Albritton site would function as a “flow through” system, it will also
provide regional water quality treatment by providing significantly increased residence
time.  The value of the Albritton site for stormwater treatment has been considered
relative to pollutant removal efficiency in Technical Memorandum 4.3.3.  Therefore, this
analysis was focused on evaluating the potential benefits of the Albritton site as a flood
storage facility.
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2.1.1 Model Set-Up

The model set-up for the Albritton site has previously been described in Technical
Memorandum 4.4.5 under the Phase configuration 2.

2.1.2   Model Results

The simulation results for the Albriton site are provided in Technical Memorandum
4.2.5 under the Phase configuration 2.  Based upon this simulation, the subbasin areas
that will experience reductions in flood stages are extensive and are shaded in green
on Figure 1.  This potential “benefit” area encompasses approximately 10,500 acres
and represents a total floodwater volume reduction equivalent to approximately 1,179
acre-feet of floodplain storage.

Figure 2 presents an overlay of the potential benefit area (cross-hatched) and the
future land use map.  Based upon this overlay, approximately 5,800 acres of
designated rural lands, located entirely north of I-75 would be included in the
potential benefit area.  However, much of this rural designated land is currently
already developed as low density residential subdivisions or situated in areas
susceptible to flooding (including the LT Ranch and Hi-Hat Old Grove sites).  This
rural  designation  would  allow  residential  densities  of  either  1  unit  per  5  acres  or  1
unit per 10 acres.  At these low densities, adequate open space should be available on
each lot to minimize floodplain encroachment.  And in the event that the low
densities are clustered under the conservation subdivision option, it is likely that
adequate open space, corresponding to existing floodplain areas would be set aside to
minimize floodplain encroachment.  Therefore, the market for floodplain
compensation for rural designated land uses is expected to be limited.

It is also noted that approximately 970 acres of designated moderate density
residential lands, located south of I-75 would be included in the potential benefit area.
However since most of the moderate density residential area included in the potential
benefit  area  is  already  developed  or  included  in  the  recent  Fox  Creek  public
acquisition site, the market for floodplain compensation may be limited for this area.

Figure 3 presents an overlay of the potential benefit area (cross-hatched) and the
2050 overlay.  Based upon this overlay, much of the potential benefit area occurs in
proposed greenway and existing, rural heritage resource management areas.  Only
1,614 acres of designated village and open space resource management areas are
encompassed in the potential benefit area.  Since 50% of the village and open space
resource management areas are required to be in open space, it is anticipated that
much of the potential benefit areas will be included within the open space.
Additionally, much of this potential benefit area is situated in areas susceptible to
flooding (including the LT Ranch and Hi-Hat Old Grove sites).
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Because this site is located in an area that historically provided floodplain in the
watershed  prior  to  the  dikes  and  pumps  constructed  in  association  with  the  citrus
operation and since this “regained” floodplain storage may be “lost” with phase
configuration 3, it is not recommended that the Albritton site be pursued as a regional
stormwater facility.  If the phase configuration 3 is not pursued, this could be
reconsidered.  However, the watershed may be built out by the time a final decision is
made elative to the phase configuration 3.

Figure 1 - Albritton Site, Potential Benefit Area
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Figure 2 - Albritton Site, Potential Benefit Area with Future Land Use Map
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Figure 3 - Albritton Site, Potential Benefit Area with 2050 Overlay

2.2 Venice Minerals Site

The Dona Bay Watershed Management Plan anticipates that the Venice Minerals site
would be used exclusively as a surface water supply reservoir.  Since the proposed
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operating range for this reservoir would preclude it from being used as a regional
stormwater facility, it was not further considered in this evaluation.
2.3 LT Ranch Site

The LT Ranch site is currently part of the LT Ranch and is under private ownership.
However, it is part of the original Cow Pen Slough and current 100-year floodplain.  It is
strategically located from a water storage perspective and provides a regional stormwater
opportunity.  Since it is located entirely on private property, it use as a regional
stormwater facility would need to be coordinated with, and advocated by the LT Ranch.
It  is  noted  that  conversion  of  this  site  to  a  wetland  marsh  type  of  regional  stormwater
facility could be eligible for funding assistance through the Natural Resources
Conservation  Service’s  (NRCS)  Wetland  Reserve  Program.   As  a  marsh  area,  this  site
could also potentially provide pre-treatment of surface waters prior to diversion into the
Albritton reservoir.  It could also be incorporated into the Phase 2 configuration for the
Dona Bay watershed as an expansion of the Albriton reservoir and flood storage facility.
This would likely require public acquisition of the LT Ranch site.  For the purpose of this
evaluation, the potential benefit area of LT Ranch site was considered independently,
under the Phase configuration 3 of the Dona Bay watershed plan as presented in
Technical Memorandum 4.2.7.

2.3.1 Model Set-Up

The model set-up for the LT Ranch site essentially aggregated all subbasins and
nodes in the historical Cow Pen Slough into a single subbasin and storage node,
respectively.  It was assumed that the entire area was excavated to elevation +12.0 ft.
NGVD.  Further, it was assumed that the upper water level control structure for the
Cow Pen Canal was configured with side gates on the west side to divert water into
the LT Ranch site and that the main overflow gates to the downstream canal were set
at elevation 14.0 ft. NGVD.  Therefore, elevation 14.0 ft. would be the control water
level  of  the  LT  Ranch  site.   A  complete  set  of  worksheet  templates  for  model
additions, deletions and modifications as needed to reflect this evaluation were
provided to the Sarasota County Stormwater Division under a separate cover.

2.3.2   Model Results

The simulation results for the LT Ranch site are summarized in Appendix A.  Based
upon this simulation, the subbasin areas that will experience reductions in flood
stages are extensive and are shaded in green on Figure  4.  This potential “benefit”
area encompasses approximately 9,500 acres and represents a total volume
floodwater reduction equivalent to approximately 819 acre-feet of floodplain storage.

Figure 5 presents an overlay of the potential benefit area (cross-hatched) and the
future land use map.  Based upon this overlay, approximately 5,100 acres of
designated rural lands, located entirely north of I-75 would be included in the
potential benefit area, including the LT Ranch site itself.  However, much of this rural
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designated land is currently already developed as low density residential subdivisions
or situated in areas susceptible flooding (including the subject LT Ranch site and Hi-
Hat Old Grove site).  This rural designation would allow residential densities of either
1 unit per 5 acres or 1 unit per 10 acres.  At these low densities, adequate open space
should be available on each lot to minimize floodplain encroachment.  And in the
event that the low densities are clustered under the conservation subdivision option, it
is likely that adequate open space, corresponding to existing floodplain areas would
be set aside to minimize floodplain encroachment.  Therefore, the market for
floodplain compensation for rural designated land uses is expected to be limited.

It is also noted that approximately 950 acres of designated moderate density
residential lands, located south of I-75 would be included in the potential benefit area.
However since most of the moderate density residential area included in the potential
benefit  area  is  already  developed  or  included  in  the  recent  Fox  Creek  public
acquisition site, the market for floodplain compensation may be limited for this area.

Figure 6 presents an overlay of the potential benefit area (cross-hatched) and the
2050 overlay.  Based upon this overlay, much of the potential benefit area occurs in
proposed greenway and existing, rural heritage resource management areas.  Only
1,540 acres of designated village and open space resource management areas are
encompassed in the potential benefit area.  Since 50% of the village and open space
resource management area is required to be in open space, it is anticipated that much
of the potentially benefit areas will be included within the open space.  Additionally,
much of this potential benefit area is situated in the areas susceptible to flooding
(including the subject LT Ranch site and Hi-Hat Old Grove site).

Although there may not be a significant market for floodplain storage, the LT Ranch
site might still serve as a regional stormwater facility as part of a future upstream
village.  Under this scenario, it would be developed as a regional stormwater facility
which could also provide for wetland restoration, in association with a privately
initiated development proposal.  Since this is a desirable form for managing
stormwater and can provide incidental benefits in the watershed, this should be
supported by Sarasota County through possible federal and/or state grant programs or
through stormwater utility assessment credits.

Finally since the key to both hydrologic/watershed restoration and water supply
yields is storage, it might be worthwhile to consider public acquisition of this site and
incorporating it into the Albritton reservoir.
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Figure 4 – LT Ranch Site, Potential Benefit Area
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Figure 5 – LT Ranch Site, Potential Benefit Area with Future Land Use Map
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Figure 6 – LT Ranch Site, Potential Benefit Area with 2050 Overlay
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2.4 Hi-Hat Old Grove Site

The  Hi-Hat  Old  Grove  site  is  currently  part  of  the  Hit-Hat  Ranch  and  is  under  private
ownership as an existing citrus operation.  It is located in a historical flow way area and
the current 100-year floodplain.  It is strategically located from a water storage
perspective and provides an opportunity for a regional stormwater facility.  Since it is
located entirely on private property, its use as a regional stormwater facility would need
to be coordinated with, and advocated by the Hi-Hat Ranch.  It could function to provide
both regional stormwater treatment and flood attenuation for future upstream
development.  It is noted that conversion of this site to a wetland marsh type of regional
stormwater facility could be eligible for funding assistance through the Natural Resources
Conservation  Service’s  (NRCS)  Wetland  Reserve  Program.   As  a  marsh  area,  this  site
could also potentially provide pre-treatment of surface waters prior to diversion into the
downstream  Cow  Pen  canal  and  the  Albritton  reservoir.   For  the  purpose  of  this
evaluation, the potential benefit area of Old Grove site was considered independently,
assuming the Phase configuration 3 of the Dona Bay watershed plan as presented in
Technical Memorandum 4.2.7.

2.4.1 Model Set-Up

The model set-up for the Old Grove site essentially aggregated several subbasins and
nodes located in the vicinity of the current citrus operation into a single subbasin and
storage node, respectively.  It was assumed that the entire area was excavated to be a
permanent pool stormwater lake.  Further, it was assumed that the inoperable water
level control structure located downstream of the Old Grove site was
restored/reconstructed to serve as the control structure for the subject Old Grove site
and that the main overflow gates to the downstream canal were set at elevation 23.0
ft. NGVD.  Therefore, 23.0 ft. would be the control water level of the Old Grove site.
A complete set of templates worksheets for model additions, deletions and
modifications as needed to reflect this evaluation were provided to the Sarasota
County Stormwater Division under a separate cover.

2.4.2   Model Results

The simulation results for the Old Grove are summarized in Appendix B.  Based upon
this simulation, the subbasin areas that will experience reductions in flood stages are
extensive and are shaded in green on Figure  7.   This  potential  “benefit”  area
encompasses approximately 11,000 acres and represents a total floodwater volume
reduction equivalent to approximately 4,345 acre-feet of floodplain storage.

Figure 8 presents an overlay of the potential benefit area (cross-hatched) and the
future land use map.  Based upon this overlay, approximately 6,580 acres of
designated rural lands, located entirely north of I-75 would be included in the
potential benefit area.  However, much of this rural designated land is currently
already developed as low density residential subdivisions or situated in areas which
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are susceptible to flooding (including the LT Ranch site and subject Hi-Hat Old
Grove site).  This rural designation would allow residential densities of either 1 unit
per 5 acres or 1 unit per 10 acres.  At these low densities, adequate open space should
be available on each lot to minimize floodplain encroachment.  And in the event that
the low densities are clustered under the conservation subdivision option, it is likely
that adequate open space, corresponding to existing floodplain areas would be set
aside to minimize floodplain encroachment.  Therefore, the market for floodplain
compensation for rural designated land uses is expected to be limited.

It is also noted that approximately 950 acres of designated moderate density
residential lands, located south of I-75 would be included in the potential benefit area.
However since most of the moderate density residential area included in the potential
benefit  area  is  already  developed  or  included  in  the  recent  Fox  Creek  public
acquisition site, the market for floodplain compensation may be limited for this area

Figure 9 presents an overlay of the potential benefit area (cross-hatched) and the
2050 overlay.  Based upon this overlay, much of the potential benefit area occurs in
proposed greenway and existing, rural heritage resource management areas.  Only
1,731 acres of designated village and open space resource management areas are
encompassed in the potential benefit area.  Since 50% of the village and open space
resource management area is required to be in open space, it is anticipated that much
of the potential benefit areas will be included within the open space.  Additionally,
much of this potential benefit area is situated in the areas susceptible to flooding
(including the LT Ranch site and subject Hi-Hat Old Grove site).

Although there may not be a significant market for floodplain storage, the Hi-Hat Old
Grove site could still serve as a regional stormwater facility as part of a future
upstream village.  Under this scenario, it would be developed as a regional
stormwater facility in association with a privately initiated development proposal.
Since this is a desirable form for managing stormwater and can provide incidental
benefits in the watershed, this should be supported by Sarasota County through
possible federal and/or state grant programs or through stormwater utility assessment
credits.
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Figure 7 – Hi-Hat Old Grove Site, Potential Benefit Area
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Figure 8 – Hi-Hat Old Grove Site, Potential Benefit Area with Future Land Use Map
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Figure 9 – Hi-Hat Old Grove Site, Potential Benefit Area with 2050 Overlay

3.0 CONCLUSIONS

Of the four sites considered as regional stormwater facilities, including the Albritton site,
the Venice Minerals site, the LT Ranch site, and the Hi-Hat Old Grove site, the Venice
Minerals site was not evaluated since its proposes an operating range for water supply
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that would preclude it from additional storage uses.  All three of the remaining sites
evaluated would independently be effective in reducing flood stages throughout the Dona
Bay watershed. Table  1 provides a summary of the 3 potential regional stormwater
facilities evaluated.

Regional
Stormwater Site

Area
(acres)

Volume
Reduction
(acre-feet)

Benefit
Area
(acres)

Rural
(acres)

Moderate
Density
(acres)

2050
Village
(acres)

Albritton +580 1,179 10,500 5,800 970 1,614
LT Ranch +350 819 9,500 5,100 950 1,540
Old Grove +415 4,345 11,000 6,580 950 1,731

Table 1 – Summary of Regional Stormwater Facilities in the Dona Bay Watershed

The Hi-Hat Old Grove site appears to have the greatest potential in terms of floodplain
reduction (and the increase in the volume of floodplain storage).  However, under both
the existing future land use map and the 2050 overlay, the market for such regional
stormwater appears limited.  In addition, the flood reduction benefits “gained” by the
Albritton site in large part reflects the removal of the levee and pumps constructed in
association with the previous citrus operation.  This “gained” benefit will also be “lost”
under the phase 3 configuration proposed for watershed restoration and alternative water
supply development.

The  LT  Ranch  and  Hi-Hat  Old  Grove  sites  may  still  effectively  serve  as  regional
stormwater facilities in association with privately initiated village development proposals.
Since this is a desirable form for managing stormwater and can provide incidental
benefits in the watershed, this should be supported by Sarasota County through possible
federal and/or state grant programs or through stormwater utility assessment credits.  In
the case of the LT Ranch site, it may also be advantageous to consider public acquisition
and incorporation into the Albritton reservoir for addition hydrologic/watershed
restoration and alternative water supply.

It is recommended that private property owners for the LT Ranch site and the Hi-Hat Old
Grove site be contacted and made aware of the potential benefits of these two sites.
Sarasota County should advocate the development of these facilities as regional
stormwater facilities.
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TM 4.4.4 – DEVELOPMENT OF SCS SOIL CONSERVATION PLAN OVERLAY
FOR PINELANDS AREA

1.0 BACKGROUND

Sarasota County, in cooperation with the Peace River Manasota Regional Water Supply
Authority and SWFWMD is currently completing the pre-requisite data collection and
analysis and comprehensive watershed management plan for the Dona Bay Watershed.
Kimley-Horn and Associates, Inc. (KHA), PBS&J, Biological Research Associates
(BRA), Earth Balance, and Mote Marine Laboratory have been contracted by Sarasota
County Government (SCG), with funding assistance from the Southwest Florida Water
Management District (SWFWMD), to prepare the Dona Bay Watershed Management
Plan (DBWMP).

This regional initiative promotes and furthers the implementation of the Charlotte Harbor
National Estuary Program (NEP) Comprehensive Conservation Management Plan,
SWFWMD’s Southern Coastal Watershed Comprehensive Watershed Management Plan;
and SCG’s Comprehensive Plan.  Specifically, this initiative is to plan, design, and
implement a comprehensive watershed management plan for the Dona Bay watershed
that will address the following general objectives:

a. Provide a more natural freshwater/saltwater regime in the tidal portions of Dona Bay.
b. Provide a more natural freshwater flow regime pattern for the Dona Bay watershed.
c. Protect existing and future property owners from flood damage.
d. Protect existing water quality.
e. Develop potential alternative surface water supply options that are consistent with,

and support other plan objectives.

This Technical Memorandum (TM) has been prepared by KHA to present completed
work for the mapping of the historical SCS drainage plan for portions of the Pinelands
Reserve area east of the Cow Pen Slough canal, consistent with Task 4.4.4 of the
DBWMP contract.

2.0 OVERVIEW AND PURPOSE

In 1959, the United States Department of Agriculture, Soil Conservation Service (SCS),
prepared a soil conservation plan including a drainage plan for cooperator, C. H. Downs.
This property has since been purchased by Sarasota County in part for the Central County
Solid Waste Facility and is currently referred to as the Pinelands Reserve.  In recent
years, adjacent land owners have expressed concerns about potential impacts to drainage
patterns.  To better evaluate these concerns, the 1959 SCS drainage plan was digitized
and superimposed over a current aerial map.
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3.0 PROCEDURE

For this effort, a scanned copy of the 1959 aerial SCS drainage plan was provided by
SCG. Figure 3.1 presents the scanned image.  The image was used to identify original
drainage that had occurred upon and in the vicinity of the Pinelands site.  The ditching
identified was mostly between otherwise isolated wetlands that were ultimately
connected to either the historical Cow Pen Slough system or the”Old Cow Pen Slough”
canal. The ditch segments were digitized or traced using current computer technology
referencing flow direction.  Horizontal locations were coordinated with the current
mapping coordinate system. Once completed, the mapping effort was converted into a
GIS layer which enables it to be superimposed over current aerial images.

Figure 3.1 – 1959 SCS Aerial and Soil Conservation Plan
 (Old Cowpen Slough Highlighted)
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4.0 GIS OVERLAY COMPARISON

Once created, the GIS layer was superposed over a recent, 2006 aerial image.  The recent
image identifies the existing footprint of facilities constructed with the Central County
Solid Waste Facility.  The overlay was reviewed to identify locations were flow patterns
based upon the SCS plan may be impacted from installation of subsequent facilities.
Figure 4.1 presents  the  overlay  of  the  SCS  flow  patterns  (in  blue)  and  identifies  areas
that should be investigated where subsequent activities may have impeded these flow
patterns (in orange).  A digital GIS map has also been provided to SCG.

Figure 4.1- Historical SCS Drainage Plan and Identified Alterations
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TM 4.4.5 – ALTERNATIVE IMPACT ANALYSIS

1.0 BACKGROUND
Sarasota County, in cooperation with the Peace River Manasota Regional Water Supply
Authority  and  the  Southwest  Florida  Water  Management  District  (SWFWMD),  is
currently completing the necessary, pre-requisite data collection and analysis as well as
comprehensive watershed management plan for the Dona Bay Watershed.  Kimley-Horn
and Associates, Inc. (KHA), PBS&J, Biological Research Associates (BRA), Earth
Balance, and Mote Marin Laboratory have been contracted by Sarasota County
Government  (SCG),  with  funding  assistance  from the  SWFWMD, to  prepare  the  Dona
Bay Watershed Management Plan (DBWMP).

This regional initiative promotes and furthers the implementation of the Charlotte Harbor
national Estuary Program (NEP) Comprehensive Conservation Management Plan,
SWFWMD’s Southern Coastal Watershed Comprehensive Watershed Management Plan;
and Sarasota County’s Comprehensive Plan.  Specifically, this initiative is to plan,
design, and implement a comprehensive watershed management plan for the Dona Bay
watershed that will address the following general objectives:

1. Provide a more natural freshwater/saltwater regime in the tidal portions of Dona Bay.
2. Provide a more natural freshwater flow regime pattern for the Dona Bay watershed.
3. Protect existing and future property owners from flood damage.
4. Protect existing water quality.
5. Develop potential alternative surface water supply options that are consistent with,

and support other plan objectives.

This Technical Memorandum (TM) has been prepared by KHA to address Task 4.4.5 of
the DBWMP contract.  Specifically, the various program phase configurations presented
in Technical Memorandum 4.2.7 were evaluated using the Sarasota County watershed
model for Dona Bay to determine their impact on flood stages throughout the watershed.
Tables comparing the proposed flood stages to existing flood stages at each node and for
each phase configuration are provided in the Appendices at the end of this Technical
Memorandum.  Based upon the impact analyses, no additional level of service
deficiencies will be created by any of the proposed phase configurations when compared
to current conditions.  In fact, the model simulations indicate that phase configurations
will have an overall benefit on off-site flood stages throughout the watershed.

2.0 DESCRIPTION OF DONA BAY MODEL INPUT MODIFICATIONS

Model simulations corresponding to each of the phase configurations were performed to
evaluate their potential impact on existing 100-year flood stages in the Dona Bay
watershed.   This  section  briefly  describes  each  phase  configuration  and  inventories  the
specific adjustments made to the input for the watershed model.  In addition to the three
phase configurations, it was also necessary to first update the existing conditions model
to more accurately reflect the Albritton site and surrounding area.   A hydraulic
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evaluation  was  also  performed  to  assess  the  installation  of  a  low  head  weir  in  the
Blackburn Canal, in the vicinity of Jackson Road.

2.1 Revised Existing Conditions

Created two baseline models.  The first to simulate the system flowing with the
gates for both water level control structures (095000 and 091198) open. The
second with the upper water level control structure (095000) gates closed and the
lower water level control structure (091198) gate open.
In addition to the gates being closed in the “gates closed model”, initial stages
were also raised for the purpose of balancing adjacent sub-basin nodes to correct
for the new initial stage.
The area to the north of the project was redefined to match existing conditions on
the SWFWMD 1.0 foot topographic maps.
Modified both the subbasins and nodes for both 093204 and 095005
All further modification will be preformed with the second “gates closed model”
as the base.
A complete set of templates worksheets for model additions, deletions and
modifications as needed to reflect this evaluation were provided to the Sarasota
County Stormwater Division under a separate cover.

2.2 Phase Configuration 1

Phase configuration 1 includes the diversion of the water in the Cow Pen Canal at the
upper water level control structure into and through the Albritton site.  At the south
end of the Albritton site, water would flow through the existing Pinelands borrow pits
and through a proposed underground pipe to the Venice Minerals site.  However,
when stages in the Pinelands borrow pits and the Venice Minerals reservoir reach
elevation 18 ft., the connection from the Albritton site would be “closed”.  Therefore,
this analysis considers the impact to flood stages for the 100-year design storm
assuming that initial water levels in the Albritton site are at elevation 18 ft. and that
water cannot overflow to the Pinelands pits or the Venice Minerals.   A complete set
of templates worksheets for model additions, deletions and modifications as needed to
reflect this evaluation were provided to the Sarasota County Stormwater Division
under a separate cover.

Install a side gate system to the Albriton site similar to those for the main “on-
line” gates.
Modified subbasins areas and parameters as well as storage for node 095005.
Assumed a berm at elevation 23 ft. as necessary to assure flood levels within the
Albritton property are contained within the area owned by the County.
The  southeast  corner  of  the  property  was  assumed to  be  a  marsh  as  assumed in
Alternative 3 of Technical Memorandum 4.2.4.2.  This was done to address
potential increases to off-site flood stages to the east on the Hawkins Ranch.
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 Added the created marsh area in the southeast portion of the Albritton site to
node 093513 with weir 093202W1.
Modified the node storage and subbasin areas for 093200 (Albritton site) and
093202 (southeast Marsh).
Deleted Node and Subbasin 093204.
Created two smaller subbasins just to the south of the property referred to as
093200W and 093200E.
Added a weir to connect both of the subbasins to the south.
Installed 4 weirs [093200W (3)] and [093200OT (1)] from the canal into the
reservoir  allowing  for  floodwaters  from  the  canal  to  be  diverted  into  Albrittons
(node 093200).  Three weirs were set with their inverts at elevation 12.5, with
gate heights and spans of 4.0 feet and 12.0 feet, respectively. The overtopping
weir, 093200OT was set at 16.50 feet with a span of 36.0 feet and an infinite rise.

2.3 Phase Configuration 2

Phase configuration 2 is the same as that for phase configuration 1 but assumes that
the Albritton site is excavated as a surface water lake/reservoir consistent with
Alternative 3 of Technical Memorandum 4.2.4.2.  As in the phase 1 configuration
analysis, this analysis considers the impact to flood stages for the 100-year design
storm assuming that initial water levels in the Albritton site are at elevation 18 ft. and
that water cannot overflow to the Pinelands pits or the Venice Minerals.  A complete
set of templates worksheets for model additions, deletions and modifications as
needed  to  reflect  this  evaluation  were  provided  to  the  Sarasota  County  Stormwater
Division under a separate cover.

Increased the storage for node 093200 to reflect the excavation of the Albriton
site.
Raised perimeter berm around Albritton (node 093200) to elevation 38 ft..

2.4 Phase Configuration 3

Phase configuration 3 is the same as that for phase configuration 2 but assumes that
the Albritton site is not available to provide flood storage since under this phase
configuration it would be used exclusively for water supply.  Therefore, the side gates
to the Cow Pen Canal would be closed and flood waters could not enter the Albritton
site.  Hydraulically, this phase configuration is very similar to current conditions with
respect to the Albritton site.  A complete set of templates worksheets for model
additions, deletions and modifications as needed to reflect this evaluation were
provided to the Sarasota County Stormwater Division under a separate cover.

The side gate weirs from the Cow Pen Canal to the Albritton site added in the
phase 1 configuration were turned off.
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The initial stage in the Albritton site was initiated at elevation 28.0 ft. but
considered as a closed basin.
Both side gates added in the phase 1 configuration at upper water level control
structure to node 093200 were shut “off”, not allowing flood waters from the Cow
Pen Canal to enter the Albritton site.
The initial stage in the Albritton site was modified to elevation of 28ft.
Please see Appendix E for addition/deletion/modification templates.

The DBF Comparator was utilized to compare each sequential phase to the previous
phase  (or  the  revised  existing  conditions)  to  verify  that  the  modifications  to  the  model
had been made accurately.

3.0 RESULTS OF DONA BAY MODEL SIMULATIONS

3.1 Phase 1 Configuration

The model simulation results for the phase 1 configuration are provided in Appendix B
and indicate substantial reductions in flood stages throughout the watershed. Figure  1
provides a graphical representation of the results with areas of flood stages increases in
pink (under 0.10 ft.) or red (over 0.10 ft.) and areas of flood decreases in dark green.
Areas in light green represent areas with no change in 100-year flood stages.

Based upon the model simulation for the phase 1 configuration, 100-year flood stages in
the Albritton site (represented by node 093200) increase 3.60 feet.  Based upon model
simulation for the phase 1 configuration, allowing flood waters to re-enter the Albritton
site resulted in significant reductions in flood stages throughout the watershed.  In
addition, the created marsh in the southeast portion of the Albritton site will be effective
in accommodating off-site drainage from the Hawkins Ranch property.

However, due to the closure of the upper water level control structure gates, the model
simulation for the phase 1 configuration indicates some limited, minor rises directly
upstream of the structure at node 095001 (0.017 ft. increase), node 095004 (0.006 ft.
increase), 095002 (0.018 ft. increase), and node 091380 (0.015 ft. increase).  It is
anticipated that these increases could be mitigated by slightly opening the gates on the
upper water level control structure.  The model simulation for the phase 1 configuration
also indicates an increase at node 091556 (0.006 ft. increase).  This is not considered an
adverse increase and can be addressed during final design.  The only other increase worth
noting is node 094160 (0.073 ft. increase).  This increase seems to be an anomaly since
all other nodes in this area either decrease or do not change.  The 0.073 foot rise is not
considered to be an adverse increase and if need be can likely be addressed during final
design.

3.2 Phase 2 Configuration
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The model simulation results for the phase 2 configuration are provided in Appendix C
and indicate substantial reductions in flood stages throughout the watershed. Figure  2
provides a graphical representation of the results with areas of flood stages increases in
pink (under 0.10 ft.) or red (over 0.10 ft.) and areas of flood decreases in dark green.
Areas in light green represent areas with no change in 100-year flood stages.

The model simulation for the phase 2 configuration does indicate a few minor increases
in flood stages consistent with those from the phase 1 configuration simulation.  Two
additional nodes increases occur upstream of the upper water level control structure.
Based upon the model simulation for the phase 2 configuration, nodes 095006 and
095008 indicate rises of 0.012 feet and 0.007 feet, respectively.

3.3 Phase 3 Configuration

As previously indicated, the gates on the upper water level control structure were opened
to elevation 14.0 ft. for the phase 3 configuration model configuration.  This is consistent
with the existing conditions model.

The model simulation results for the phase 3 configuration are provided in Appendix D
and indicate substantial reductions in flood stages throughout the watershed. Figure  3
provides a graphical representation of the results with areas of flood stages increases in
pink (under 0.10 ft.) or red (over 0.10 ft.) and areas of flood decreases in dark green.
Areas in light green represent areas with no change in 100-year flood stages.

The only basin that showed a rise different from the other two phases was basin 091553
south of the project area. This basin had a rise of 0.007 feet and therefore showed up in
the comparison table as a potential problem. Any potential negative effect found in this
exercise can be reduced upon final design.
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Figure 1 – Phase Configuration 1 Model Simulation Results
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Figure 2 – Phase Configuration 2 Model Simulation Results
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Figure 3 – Phase Configuration 3 Model Simulation Results
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4.0 BLACKBURN CANAL WEIR EVALUATION

Technical Memorandum 4.4.2 included an evaluation of the potential reductions on
excess  freshwater  flows  diverted  from  the  Myakka  River  to  Roberts  Bay  by  the
Blackburn Canal.  This previous evaluation considered freshwater reductions associated
with  a  low-head  weir  placed  in  the  Blackburn  Canal,  just  east  of  Jackson  Road.   Weir
elevations evaluated were 2.0 ft., 2.5 ft., and 3.0 ft. NGVD.  Based upon recent stage-
discharge information collected by the USGS between March 6, 2004 and August 29,
2005, these three trial weir elevations correspond to discharge rates of 38 cfs, 68.5 cfs,
and 96 cfs, respectively.

The purpose of this evaluation is to determine the impact on flood levels in the Myakka
River, if a low-head weir is constructed in Blackburn Canal.  To perform this evaluation
the flood parameters determined by the USGS in their 1977 report entitled Magnitude
and Frequency of Flooding on the Myakka River, Southwest Florida were utilized.  These
key parameters are provided in Table 1 below:

Flood Frequency Flow at Jackson
Road in
Blackburn Canal

Stage at Jackson
Road in
Blackburn Canal

Stage Downstream of
Myakka Confluence in
Blackburn Canal

2-year  86 cfs 4.1 4.5
5-year 270 cfs 7.2 7.7

10-year 361 cfs 8.2 8.7
25-year 494 cfs 9.2 9.7
50-year 609 cfs 9.7 10.2

100-year 735 cfs 10.7 11.2

Table 1 – Flood Parameters in the Vicinity of Jackson Road and Blackburn Canal

To evaluate the impact of a low-head weir on upstream flood stages, a worst case
scenario was initially considered.  This worst case scenario considered a low-head weir
elevation of 3.0 ft., with varying weir widths of 50 ft., 100 ft., 150 ft., and 200 ft.  Since
the 2-year flood elevation in the vicinity of the proposed weir is elevation 4.1 ft., the weir
would be submerged for all flood events.  Therefore to determine the flow capacity of the
low-head weir, the following equation would apply:

Q(submerged) = Q (free flow) x ((1-((h-downstream)/(h-upstream))^(3/2))^0.385

Table  2 presents  the  results  of  the  analyses  and  indicates  that  for  all  flood  events  and
weir lengths, adequate capacity exists in the Blackburn Canal to accommodate the
existing discharge rates without impacting flood levels in the Myakka River.  In addition,
because the weir would be submerged during flood conditions, velocities across the weir
are estimated to be less than 2 feet per second.   If a low-head weir is pursued to restore
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freshwater flows in the Myakka River, more detailed modeling/analyses can be
performed.

Freq Q – exist TW L HW H/Y C1 Q – free Q - sub
2 86 4.1 50 4.5 0.50 0.646575 318 217
5 270 7.2 50 7.7 1.57 0.731811 1995 974

10 361 8.2 50 8.7 1.90 0.758789 2762 1254
25 494 9.2 50 9.7 2.23 0.785803 3645 1557
50 609 9.7 50 10.2 2.40 0.799319 4131 1718

100 735 10.7 50 11.2 2.73 0.826364 5191 2054

Freq Q – exist TW L HW H/Y C1 Q – free Q - sub
2 86 4.1 100 4.5 0.50 0.646575 635 434
5 270 7.2 100 7.7 1.57 0.731811 3989 1947

10 361 8.2 100 8.7 1.90 0.758789 5524 2508
25 494 9.2 100 9.7 2.23 0.785803 7291 3115
50 609 9.7 100 10.2 2.40 0.799319 8262 3435

100 735 10.7 100 11.2 2.73 0.826364 10381 4109

Freq Q – exist TW L HW H/Y C1 Q - free Q - sub
2 86 4.1 150 4.5 0.50 0.646575 953 651
5 270 7.2 150 7.7 1.57 0.731811 5984 2921

10 361 8.2 150 8.7 1.90 0.758789 8287 3763
25 494 9.2 150 9.7 2.23 0.785803 10936 4672
50 609 9.7 150 10.2 2.40 0.799319 12393 5153

100 735 10.7 150 11.2 2.73 0.826364 15572 6163

Freq Q – exist TW L HW H/Y C1 Q - free Q - sub
2 86 4.1 200 4.5 0.50 0.646575 1271 869
5 270 7.2 200 7.7 1.57 0.731811 7979 3895

10 361 8.2 200 8.7 1.90 0.758789 11049 5017
25 494 9.2 200 9.7 2.23 0.785803 14582 6230
50 609 9.7 200 10.2 2.40 0.799319 16523 6870

100 735 10.7 200 11.2 2.73 0.826364 20762 8218

Table 2 – Summary of Low-Head Weir Evaluation

Where: Freq.  = flood frequency
 Qexst  = existing flood discharge
 TW  = existing flood stage in Blackburn Canal downstream of proposed weir
 L  = assumed weir length
 HW    = existing flood stage in Blackburn Canal upstream of proposed weir and

downstream of confluence with the Myakka River
 H/Y = HW – Weir Invert (= 3.0) / Weir Height (assumed at 3 feet)
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 C1 = ((0.6035+(0.0813*(H/Y))+(0.000295/3))*((1+(0.00361/(HW-3)))^1.5))
 Qfree = ((2/3)*C1*L)*((2*g)^0.5)*((HW-3)^1.5)
 Qsub = (Qfree*(1-(((TW-3)/(HW7-3))^1.5))^0.385)
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