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Introduction 
 
In September of 2008 the SFWMD completed Conceptual Basis of Design Report entitled 
“Caloosahatchee Area Lakes Restoration/Alternative Water Storage Project (Final) Lake 
Hicpochee Task 6 Conceptual Basis of Design Report”.  The report describes the civil works 
proposed to restore hydrology in Lake Hicpochee to a condition more like its condition prior to 
the construction of the C-43 canal (Caloosahatchee River).  The report provided a separate 
design for the portions of Lake Hicpochee north and south of C-43.   The design south of C-43 is 
based on modification of an existing cannel constructed and maintained by the Hendry-Hilliard 
Water Control District and Flaghole Drainage District (298 Districts).  The SFWMD requested 
these 298 Districts review the plans and make recommendations based the 298 Districts’ 
knowledge of the existing system and the 298 Districts’ operation procedures.   
 
Existing Conditions 
 
Lake Hicpochee is located in Glades and Hendry Counties and owned by the State of Florida.  
The lake is bisected by the Caloosahatchee River (C-43).  The Caloosahatchee River stage has 
caused the stage in Lake Hicpochee to be lowered.   The objective of the “Caloosahatchee Area 
Lakes Restoration/Alternative Water Storage Project (Final) Lake Hicpochee” was to determine 
the feasibility of prior reports recommendations to restore Lake Hicpochee hydrology by 
increasing the storage in the Lake.    
 
The Hendry/Hilliard Water Control District and Flaghole Drainage District are located on the 
south shore of Lake Hicpochee.  The Hendry/Hilliard Water Control District irrigates and drains 
via the Hendry/Hilliard Canal connecting Lake Hicpochee and the Hendry/Hilliard pump station 
and control structure.  Likewise, the Flaghole Drainage District irrigates and drains via the 
Flaghole Canal connecting Lake Hicpochee and the Flaghole pump station and control structure.  
Both 298 Districts use their pump station to irrigate and drain via a gravity discharge.  The 
Hendry/Hilliard Canal merges with the Flaghole Canal near the boundary of Lake Hicpochee.  
The merged canal is connected to a channel through Lake Hicpochee to the Caloosahatchee 
River.  This channel was constructed and is maintained by the 298 Districts.  The channel is 
critical to the 298 Districts for supplying irrigation water to their pump stations. 
 
Proposed Construction 
 
The study proposed changes to the channel to direct runoff from the 298 Districts to lands within 
Lake Hicpochee drained by the C-43.  The study proposes a control structure CS1 in the channel 
serving the 298 Districts north of the 298 Districts control structures and irrigation pump 
stations.  CS1 will be used to divert runoff from the 298 districts via proposed control structure 
CS2 to a proposed spreader swale along the southern shore of Lake Hicpochee.  The spreader 
swale has a berm along its southern side for a portion of the swale to protect adjacent lands.   A 
new canal is proposed from the Hendry/Hilliard canal to the spreader swale.   Proposed control 
structure CS3 will allow runoff to utilize the new canal and shorten the flow length for the 
runoff.  The proposed construction site plan is graphically depicted in Figure 4. 
 
The works listed in the “Caloosahatchee Area Lakes Restoration/Alternative Water Storage 
Project (Final) Lake Hicpochee” report are referred to a “proposed” in this report.   



 
Figure 1 Lake Hicpochee Location Map 

 

 
Figure 2 South Lake Hicpochee Project Water Shed 



 
Figure 3 Aerial Map of Lake Hicpochee 

 
 

 
Figure 4 Proposed Site Plan for South Lake Hicpochee 

   



Recommendation to Modify the Proposed Construction 
 
We are recommending three design changes to reduce the cost of construction.  These changes 
do not reduce the hydrologic restoration achieved thru the proposed design.  A fourth 
recommended design change combines elements of each of the three recommended modification 
to maximize the potential cost savings.  The cost savings for each recommendation are quantified 
using the unit cost in the “Caloosahatchee Area Lakes Restoration/Alternative Water Storage 
Project (Final) Lake Hicpochee” report.   
 
The modification to the “Caloosahatchee Area Lakes Restoration/Alternative Water Storage 
Project (Final) Lake Hicpochee” works suggested in this report are referred to as 
“recommended”. 
 
 
Alternate A 
 
The proposed design includes an extension of the Hendry/Hilliard Canal to the proposed 
spreader swale.  CS3 is constructed in the canal extension to control the runoff entering the 
spreader swale.  
 
Alternate A, as shown in Figure 5, recommends the removal of CS3, removal of the 
Hendry/Hilliard Canal extension and increasing the size of CS2.   
 
The Hendry/Hilliard Canal as it exists today carries runoff from the Hendry/Hilliard pump 
station and control structure to a canal serving the Flaghole Drainage District pump station and 
control structure.  Runoff from the merged canals can be directed to the proposed spreader swale 
via CS2.   The modification does require CS2 to be increased from two 6’x6’ box culverts to 
three 6’x6’ box culverts.  No improvements to the Hendry/Hilliard canal are required.  Figure 6 
is a plot of the head verses flow for the proposed control structures and the recommended 
Modified CS2.  As can be seen in the chart the flow in the Modified CS2 is greater than the 
combined flow from CS2 and CS3.   
 
The following table lists the Opinion of Probable Cost for the proposed plan and the cost for the 
plan if the recommended changes are incorporated.  The potential cost savings is $884,760.  This 
is a 10% cost savings. 
 
 

Item Proposed Plan Alternate A 

Culvert CS-1 1,307,974 1,307,974 
Culvert CS-2 650,334 780,661 
Culvert CS-3 796,158 -0- 

Spreader Swale SW3 and Levee 5,791,493 5,791,493 
Hendry/Hilliard Canal Extension        218,928               -0- 

Total 8,764,888 7,880,128 
 

 
 
 



 
 

Figure 5 Recommended Alternate A Site Plan 

 
 

 
Figure 6 Structure Flow Rates 

   



Alternate B 
 
The proposed design uses CS2 and CS3 to prevent runoff from the spreader swale being diverted 
to supply irrigation water to the Hendry/Hilliard Water Control District and Flaghole Drainage 
District.  The structures are opened to allow runoff from the 298 Districts to enter the spreader 
swale.  The Proposed Culvert Operation Schedule for the control structures is attached.  
 
Alternate B as shown in Figure 7 recommends the removal of CS2 and CS3. 
 
Removal of CS2 and CS3 does not change the operation of CS1.  CS2 and CS3 are only closed 
when the channel through Lake Hicpochee south of CS1 is below 11.0 feet NAVD.  The channel 
will only fall below 11.0 feet NAVD when the 298 Districts are irrigating and CS1 is closed or 
during a drought.  If the condition is cause by irrigation the stage will stabilize at stage 9.9 feet 
NAVD when CS1 is opened.  The condition will lower the stage in spreader swale SW3.  
However, the runoff discharged from SW3 to rehydrate Lake Hicpochee will be retained in Lake 
Hicpochee and not backflow to the spreader swale.  If the condition is caused by a drought 
lowering the stage in the C-43 the rehydrated areas of Lake Hicpochee will be controlled by the 
river and are not protected by the closing of CS2 and CS3. It is also noted the spreader swale 
discharges to Lake Hicpochee via culvert structures. The culverts have risers and boards which 
will prevent the rehydrated areas of Lake Hicpochee from back flowing into the spreader swale 
and draining due to low stage in the irrigation supply channel. 
 
Attached below is a table with the Opinion of Probable Cost for the proposed plan and the cost 
for the plan if the recommended changes are incorporated.  The potential cost savings is 
$1,099,467.  This is a 19% cost savings. 
 
 
 

Item Proposed Plan Alternate B 

Culvert CS-1 1,307,974 1,307,974 
Culvert CS-2 650,334 -0- 
Culvert CS-3 796,158 -0- 

Spreader Swale SW3 and Levee 5,791,493 5,791,493 
Hendry/Hilliard Canal Extension        218,928               -0- 

Total 8,764,888 7,099,467 
 

 



 
Figure 7 Recommended Alternate B 

 
 

 
 
 
 
 
 

Proposed Culvert Operations Schedule 

Operating Mode  Channel Stage**  CS‐1  CS‐2  CS‐3 

Irrigation Intake  Stage < 9.9  Open  Closed  Closed 

Normal Discharge  9.9 < Stage < 11.0  Closed  Open  Open 

High Discharge  Stage > 11.0  Open  Open  Open 

 
**Channel stage is measured in the channel through Lake Hicpochee between CS1 (to the north) and 
the water control districts pump stations (to the south). 



Alternate C 
 
The proposed design has a levee on the south side of the spreader swale to protect the adjacent 
lands from inundation.  At 25 distinct locations a pipe discharges through the north bank of the 
spreader swale into a basin lined with ruble riprap.  The rubble lined basins overflow to allow 
runoff to disperse into Lake Hicpochee.  The configuration is shown in Figure 9   
 
Alternate C recommends reconfiguring the spreader swale and eliminating the levee as depicted 
in Figures 10 and 11. 
 
The edge of the developed lands south of Lake Hicpochee is at elevation 14 feet NAVD.  The 
design high water in the spreader swale is 11.0 feet NAVD.  This stage is 1.6 feet higher than the 
C-43.  The recommended change calls for the dispersion basins lined with rubble rip rap to be 
eliminated and a lateral spreader swale constructed north into Lake Hicpochee to the 11.0 feet 
NAVD contour.  This will allow the spreader swale to freely discharge.  It is unclear to the 
author of this report how the runoff from the rubble basins is conveyed to Lake Hicpochee when 
the existing grade at the rubble basins is greater than the design stage.  The recommended design 
change corrects this deficiency.  It is noted the change increases the cost of each culvert outfall 
from the spreader swale.  CS1 is used to control the stage in the spreader canal and limit its 
maximum stage to 11.0 feet NAVD.  Therefore the natural ground (elevation 14 feet NAVD) 
provides 3 feet of freeboard protection to adjacent fields.   In the event of a windblown tide, the 
spreader swale will intercept the blown waters and direct the runoff back to Lake Hicpochee and 
to the channel through Lake Hicpochee.  If the elimination of the levee along SW3 result in 
excess spoil material the spoil can be wasted into the south maintenance berm.       
 
Attached below is a table with the Opinion of Probable Cost for the proposed plan and the cost 
for the plan if the recommended changes are incorporated.  The potential cost savings is 
$2,592,748.  This is a 30% cost savings. 
 
 

Item Proposed Plan Alternate C 

Culvert CS-1 1,307,974 1,307,974 
Culvert CS-2 650,334 650,334 
Culvert CS-3 796,158 796,158 

Spreader Swale SW3 and Levee 5,791,493 3,198,746 
Hendry/Hilliard Canal Extension        218,928    218,928 

Total 8,764,888 6,172,140 
 
 
 

 
 
 
 



 
Figure 8 Lake Hicpochee Topography Overlaid on an Aerial 

 
 

   



 

 
Figure 9 Proposed Design Spreader Swale Outfall 

 

 
Figure 10 Recommended Design Spreader Swale Outfall 

 
 
 
 

 

Figure 11 Recommended Design typical Section Spreader Swale SW# with No Levee 

   



Alternate D   
 
Alternate D combines the features of Alternates A, B, and C to achieve the maximum cost 
savings.  The Alternate D recommended site plan is show in Figure 12 and includes all of the 
recommendations in the preceding alternates.  It is noted some of the features in Alternate A are 
repeated in Alternate B (removal of CS3), therefore a new table of probable cost is presented 
below.  The potential savings are $4,258,168. This is a 49% cost savings. 
 

Item Proposed Plan Alternate D 

Culvert CS-1 1,307,974 1,307,974 
Culvert CS-2 650,334 -0- 
Culvert CS-3 796,158 -0- 

Spreader Swale SW3 and Levee 5,791,493 3,198,746 
Hendry/Hilliard Canal Extension        218,928               -0- 

Total 8,764,888 4,506,720 
 

Figure 12 Recommended Alternate D Site Plan 

 
 
 
 
 



Conclusion 
 
Significant savings have been identified in this report and should be incorporated into the final 
design.  Jonson-Prewitt recommends the modifications in this report be modeled.  The modeling 
should include an analysis of the spatial coverage of the redirected runoff hydrating Lake 
Hicpochee, the duration of the rehydration and inundation, and the length of time the rehydration 
and inundation remains after the flow stops.  This data can be used to best quantify the benefits 
of the proposed project and the modifications recommended in this report.  The benefits should 
be compared to the benefit of expanding the Lake Hicpochee project north of C-43 along C-19.   
 
  




