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EXECUTIVE SUMMARY 
 

The South Florida Water Management District (SFWMD) and other agencies have been 
implementing the Lake Okeechobee Protection Program (LOPP) for seven years to combine 
and accelerate all programs concerning the health of Lake Okeechobee and the surrounding 
ecosystems influenced by the Lake.  The LOPP, which has been incorporated into the 
Northern Everglades and Estuaries Protection Program (NEE), includes the identification of 
options for storage and/or disposal of excess surface water on public, private and tribal 
lands to aid in reducing lake levels and high discharge volumes to the estuaries.  Lake 
Hicpochee is a potential site to be restored and consequently to store additional water in the 
watershed.  Lake Hicpochee is located on the Caloosahatchee Area, mostly in southern 
Glades County, Florida about 3.5 miles northwest of Moore Haven. Lake Hicpochee has an 
area of 6,000 acres.  Of these 6,000 acres, 5,500 acres are located within State Property 
Line. 

This report describes the assessment performed to determine the feasibility of Lake 
Hicpochee preferred alternative (H-1B) presented in the “Development of Alternatives 
Report dated as June 2008, based on Hydrologic and Hydraulic Modeling Results and 
Water Budget Analysis, dated as September 2008 (H&H Report).  A cost-benefit analysis 
and recommendations to determine which alternative will provide the most effective solution 
to restoring the hydrology of Lake Hicpochee is included in this report. 

 

Alternatives Evaluation 

Alternative H1B and three modifications to this alternative were evaluated. The storage 
alternatives depend mainly on the pumping station capacity. 

A decision matrix was prepared to rank the alternatives.  Hydropattern restoration, land 
ownership, permittability, and technical feasibility had similar scores for all the alternatives.  
Storage capacity, followed by the relative cost and operations & maintenance (O&M) were 
considered the most important factors in this evaluation.  Environmental benefit was 
considered somewhat important because each alternative would provide a very similar 
benefit.  Flexibility was considered the lowest factor.  Alternatives H1B-Mod3 had the 
highest total score. 
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Alternative Recommendation 

Based on the hydraulic modeling results and the evaluation of alternatives, it is 
recommended that Alternative H1B-Mod3 be carried forward as the preferred alternative 
because it provides the most cost-benefit due to higher storage capability and more 
flexibility compared to the other alternatives.  Alternative H1B-Mod3 would have two 
pumping stations on the northern side of Lake Hicpochee (50 and 150 cfs), three new 
control structures on the southern side of Lake Hicpochee.  No improvements on the 
southeastern portion are anticipated.  The pump stations on the northern side would pump 
water from the C-43 Canal into the north side of the Lake through new spreader canals.  
Spreader canals would be built along the lake boundary which would allow a more uniform 
flow throughout the project site and would prevent the water from flowing right back into the 
C-43 Canal.  The watershed water would be diverted from C-19 Canal and the Flaghole 
Canal to Lake Hicpochee by new spreader canals.  Water would return to C-43 through 
existing openings. 

Additional field investigations are recommended in the next phase of this project to develop 
a better understanding of subsurface conditions at the site and to allow a more refined 
hydraulic modeling of the recommended alternative.   

 

Cost Analysis 

A planning level construction cost estimate was prepared.  All costing was developed for 
planning purposes based on a conceptual level of design, which includes a contingency of 
35%.  All pricing is based on 2006/2007 dollars with no consideration for escalation out to 
mid-point of construction.  Design and construction would be in accordance with SFWMD’s 
standards.  The recommended alternative cost (Alternative H1B-Mod3) was estimated to be  
$ 27.9 million, with an approximate cost of $ 2,500 per ac-ft of stored water. 
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SECTION 1 INTRODUCTION 
Lake Okeechobee is one of the most important water resources of Florida, providing many 
functions benefiting the public interest, including agricultural, public, and environmental 
water supply; flood control; fishing; navigation and recreation; and habitat to endangered 
and threatened species and other flora and fauna.  Conditions in and around the lake affect 
lands, rivers, people and creatures to the east, west, north and south.  Lake Okeechobee 
has received agricultural runoff for the past 50 years and has discharged these nutrients, 
mainly phosphorus, to the estuaries and the Everglades, causing ecosystem imbalance in 
these regions.  South Florida Water Management District (SFWMD) and other agencies 
have been implementing the Lake Okeechobee Protection Program (LOPP) for seven years 
to combine and accelerate all programs concerning the health of Lake Okeechobee and the 
surrounding ecosystems influenced by the Lake.  The LOPP, which has been incorporated 
into the Northern Everglades and Estuaries Protection Program (NEE), includes the 
identification of options for storage and/or disposal of excess surface water on public, 
private and tribal lands to aid in reducing lake levels and high discharge volumes to the 
estuaries.  Retaining water is beneficial not only as an efficient means of phosphorus load 
reduction due to both concentration reductions in runoff and volume reductions of off-site 
discharge; but can also benefit owners of adjacent land to areas used for retention due to 
better water management and conservation capabilities and greater efficiency in agricultural 
irrigation through the reuse of runoff. 

This study primarily consists of the Caloosahatchee Area Lakes evaluation to determine the 
appropriate measures of restoration for the hydrology of Lake Hicpochee as nearly as 
possible to its condition prior to the construction of the C-43 canal. The extent to which 
ecological restoration can be achieved is also considered in this evaluation. A preliminary 
study of the restoration of Lakes Bonnet and Flirt was developed and presented previously. 

 

1.1 BACKGROUND 
The Caloosahatchee Area Lakes Restoration / Alternate Water Storage Project is mostly 
located in southern Glades County, Florida, along the Caloosahatchee River (C-43 Canal).  
A small portion is located in northern Hendry County, Florida.  Lake Hicpochee, Bonnet and 
Flirt are/were located on the Caloosahatchee River, which runs from the southwest shore of 
Lake Okeechobee to the Gulf of Mexico, as shown in Figure 1.1.  All lands for the Lake 
Hicpochee portion of this project are currently owned by the State of Florida and are mostly 
located in Glades County.  Lands for the Lake Bonnet and Flirt portion of this project are 
owned by private landowners.  Lake Hicpochee, Bonnet and Flirt have surface areas of 
approximately 6,000 acres with 5,500 acres in State Lands, 1200 acres, and 1000 acres, 
respectively. 

Lake Hicpochee is the largest lake in the area and is bisected by the C-43 Canal just west of 
Lake Okeechobee.  Numerous canals and tributaries in the Caloosahatchee basin area 



 

drain into the Caloosahatchee River.  The majority of the canals in the basin were 
constructed as surface water drainage systems rather than for water supply purposes.  
Surface water flows are derived from rainfall within the basin and discharge from Lake 
Okeechobee.  Inflow from Lake Okeechobee is the primary flow in the river during the dry 
season.  Water is released from the lake to meet the agricultural water demand as well as 
supplying water for municipal consumptive use.  Water is also released in accordance with 
Lake Regulation Schedule that may result at times in high flows to the estuary.  There is 
limited water storage in the basin.  The drainage system on the south side of the river 
provides little storage.  The north side of the river is largely undeveloped west of Lake 
Hicpochee and while there is considerable wetland water storage, it is not managed water 
storage (USFWS, 2007). 

 

Figure 1.1: Caloosahatchee Lakes Location Map 

 

Source: SFWMD, 20050                            15 miles 
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Representatives of the SFWMD and Metcalf & Eddy (M&E) conducted aerial 
reconnaissance of the project areas on October 18, 2007.  A meeting was held on 
November 29, 2007 in Moore Haven to provide an overview of this project to the landowners 
in the vicinities of the project areas.  M&E staff visited Hicpochee and Bonnet sites on 
January 8 and 9, 2008.  A Site Conditions Report was submitted to the SFWMD on 
February 1, 2008.  Representatives of the SFWMD and M&E had an Alternatives Workshop 
on February 19, 2008 to discuss about the possible alternatives for Lakes Hicpochee, 
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Bonnet and Flirt.  Another landowners meeting was held on February 22, 2008 in Moore 
Haven to present the initial alternatives to the landowners in the vicinities of the project 
areas.  In order to refine the alternatives, an Alternatives Discussion Conference Call 
between the SFWMD and M&E was held on March 06, 2008 and a meeting with Johnson-
Prewitt & Associates representing several Hicpochee landowners was held on May 28, 2008 
to finalize the alternatives, decision matrix elements and scores.  M&E submitted to the 
SFWMD on June 12, 2008 a Development of Alternatives Report, presenting various 
alternatives developed based on the discussions above mentioned for restoring the 
hydrology of Lakes Hicpochee, Bonnet, and Flirt.  Lastly, a Hydrology and Hydraulics Report 
(H&H) was submitted to the District on September 2008, presenting the preferred 
alternatives simulation results and modifications.  The H&H concluded that Lakes Bonnet 
and Flirt preferred alternatives evaluation would not be carried further due to high 
implementation cost. 

 

1.2 PURPOSE AND SCOPE 
This study has the following purposes: 

• Determine the appropriate restoration measures to bring the hydrology of Lake 
Hicpochee as close as possible to its condition prior to the construction of the C-43 
Canal.  Develop a preliminary study of the restoration of Lakes Bonnet and Flirt. 

• Help the NEE Restoration Project effort by storing excess water from Lake Okeechobee 
and the upper Caloosahatchee watershed that would otherwise be discharged through 
the C-43 to the Caloosahatchee estuary.  According to the SFWMD, there are 392,000 
acre-feet of water in need of some treatment in the Caloosahatchee Basin.  The C-43 
Basin Storage Reservoir Ongoing Project will provide a water storage capacity of 
approximately 170,000 acre-feet (C-43 Project Fact Sheet, May 2007). 

• Potentially provide additional benefits such as improved wildlife habitat, improved areas 
for recreation and public use, some measure of flood protection and improved water 
quality. 

• Maintain flood protection and water supply to existing authorized users. 

The ultimate products of this project are this report entitled “Evaluation of Alternatives 
Report” and the “Conceptual Basis of Design Report” (Conceptual BODR) for the 
Caloosahatchee Area Lakes Restoration / Alternative Water Storage.  The Conceptual 
BODR will discuss items such as sizing of canals, embankment design, footprint of the 
Project, routing of water through the Project area, water control practices, seepage control, 
and facilities to minimize impacts to neighboring landowners and wetland habitat. 
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1.3 REPORT OBJECTIVES 
This report describes the assessment performed to determine the feasibility of Lake 
Hicpochee preferred alternative (H-1B) presented on the “Development of Alternatives 
Report, based on Hydrologic and Hydraulic Modeling Results and Water Budget Analysis 
(H&H Report).  This report also provides a narrative of anticipated potential impacts related 
to the implementation of the various alternatives and summarizes the potential permit and 
approval requirements anticipated for this Project.  A cost-benefit analysis and 
recommendations to determine which alternative will provide the most effective solution to 
restoring the hydrology of Lake Hicpochee are included in this report. 



 

EXISTING CONDITIONS SECTION 2 
Lake Hicpochee is located within the Caloosahatchee Canal (C-43), as shown in Figure 1.1.  
All lands for the Lake Hicpochee portion of this project are currently owned by the State of 
Florida and are mostly located in Glades County.  Detailed historical and existing conditions 
can be found on the Caloosahatchee Area Lakes Restoration / Alternative Water Storage 
Project – Site Conditions Report, dated as March 2008.  This section provides a summary of 
the Site Conditions Report for Lake Hicpochee. 

 

2.1 SITE OVERVIEW 
Lake Hicpochee is located approximately 3.5 miles southwest of Structure S-77.  Figure 2.1 
shows Lake Hicpochee Aerial Photo and surroundings. 

C-19 
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Figure 2.1: Lake Hicpochee Overview 
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Lake Hicpochee has a surface area of approximately 6000 acres; 4.5 miles long and 3 miles 
wide.  Of these 6000 acres, 5500 acres are located within State Property Line.  Lake 
Hicpochee, originally a lake sitting at the headwaters of the pre-altered Caloosahatchee 
River, has been severely reduced in size as a result of the C-43 canal project and present 
water management practices for Lake Okeechobee. 

The C-43 Canal crosses Lake Hicpochee and there are five canals connected to it, as 
illustrated in Figure 2.1.1.  C-19 Canal is connected to Lake Hicpochee North, and Hendry-
Hilliard, Flaghole, Nine Mile and Disston Main Canals are connected to Lake Hicpochee 
South.  Hilliard Canal is not connected to Lake Hicpochee.  C-19 Canal connects 
Nicodemus Slough with C-43 canal by crossing the north portion of Lake Hicpochee.  The 
water level at C-19 canal is controlled by Structure S-47D located approximately 6,000 feet 
north of C-19 and C-43 connection.  The C-43 canal has a few openings to Lake Hicpochee.  
The embankment along C-43 canal was built with spoil from dredged material.   

 

 

2.2 HYDRAULICS AND HYDROLOGY 
2.2.1 Surface Water 

Inflows to Lake Hicpochee are from the C-43 Canal through Structure S-77, from the C-19 
Canal through the S-47D Control Structure, and from canals located south of Lake 
Hicpochee, depending on the operation of existing pumping stations.  These canals mainly 
move water from the main canals directly to farms or to other main canals.  These canals 
have various structures along their length; however the structures that closely affect the flow 
from/to Lake Hicpochee are described as follows: 

Structure S-235: a two barrel, 72-inch concrete culvert with operating platform on the 
upstream side.  It discharges irrigation return and flood flows from agricultural lands to Lake 
Okeechobee to Pump Station 4 (S-4).  The design discharge is 200 cfs, with headwater 
elevation of 11.8 ft NAVD (13 feet NGVD) and tailwater elevation of 11.3 feet NAVD (12.5 
feet NGVD) at design conditions.  This structure is operated by the SFWMD.   

Structure S-77: a four-bay ogee-type spillway. It provides control of regulatory discharge 
from Lake Okeechobee to the C-43 Canal and it restricts discharge during flood conditions. 
The design discharge is 9300 cfs, with headwater elevation of 15.2 ft NAVD (16.4 feet 
NGVD) and tailwater elevation of 11.9 feet NAVD (13.1 feet NGVD) at design conditions.  
This structure is operated by the US Army Corps of Engineers.   

Structure S-78: a four-bay spillway located on the existing by-pass channel around Ortona 
Lock, approximately 15.5 miles from west of Moore Haven. Structure S-78 controls the 
regulatory discharge from Lake Okeechobee to the C-43 Canal and restricts discharge 



 

during flood conditions. The design discharge is 8660 cfs, with headwater elevation of 9.4 ft 
NAVD (10.6 feet NGVD) and tailwater elevation of 6.8 feet NAVD (8.0 feet NGVD) at design 
conditions based on 30% Standard Project Flood.    This structure is operated by the US 
Army Corps of Engineers.   

Measured water surface elevations in this Caloosahatchee River section at S-77 and S-78 
from DBHYDRO are plotted in Figure 2.2 from May 1990 to January 2004.  With the 
exception of 2001, the plot shows relatively small variations around an average of 9.8 feet 
NAVD (11 feet NGVD).  Thus, the water level in the Caloosahatchee is maintained at 
approximately the same elevation as the ground surface in Lake Hicpochee. 

8

8.5

9

9.5

10

10.5

11

11.5

12

12.5

13

05/07/90 09/19/91 01/31/93 06/15/94 10/28/95 03/11/97 07/24/98 12/06/99 04/19/01 09/01/02 01/14/04

W
at

er
 L

ev
el

 (f
t N

G
VD

)

S77 Tailwater S78 Headwater

 
Figure 2.2: Water Levels in Lake Hicpochee Caloosahatchee River Stretch 

 

Structure S-47D: a single gate spillway in C-19 Canal at Lake Hicpochee. The design 
discharge is 945 cfs, with headwater elevation of 12.5 ft NAVD (13.7 feet NGVD) and 
tailwater elevation of 12.2 feet NAVD (13.4 feet NGVD) at design conditions based on 50% 
Standard Project Flood.  Structure S-47D is designed to maintain optimum water level in the 
C-19 Canal upstream of Lake Hicpochee and release water downstream at the elevation of 
the Caloosahatchee.   This structure is operated by the SFWMD.  Within Lake Hicpochee, 
the C-19 Canal is contained by levees, down to an open water area adjacent to the 
Caloosahatchee.  At the point where C-19 enters the Lake stands the SFWMD S-47D 
control structure – see Figure 2.3.   
Caloosahatchee Lakes Restoration – Existing Conditions Page 7 
Task 5: Evaluation of Alternatives (Final) 
P:\Engineering\SFWMD\Caloosahatchee Area Water Storage\500 Deliverables\505 Evaluation of Alternatives\Evaluation of Alternative 
Report (Final).doc 



 

S47D 

C19 

  
Figure 2.3: Structure S-47D on C-19 Canal 

This structure is designed to maintain optimum water level in the C-19 Canal upstream of 
Lake Hicpochee and release water downstream at the elevation of the Caloosahatchee.  S-
47D has a 22-foot wide gate and spillway designed to pass the design flood (945 cfs) 
without exceeding the upstream flood design stage (13.7 feet NGVD). 

S-47D headwater and tailwater elevations from DBHYDRO are plotted in Figure 2.4.  
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Figure 2.4: Headwater and Tailwater Levels at S-47D 
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Disston Canal Pump Station:  This pumping station is privately operated with a pumping 
capacity of 178 cfs, and operated at stage 5.8 ft NAVD (7.0 ft NGVD).  It operates daily 
during the rainy season to remove seepage, and the water only flows into Hicpochee. 

Flaghole Canal Pump Station:  This pumping station is privately operated. The discharge 
capacity is unknown; however, the average flow north of this pump station is 50 cfs, with 
peak flow at 900 cfs.  The Flaghole Canal Pump Station operates when the water level 
south is less than 11 feet NAVD, and north is greater than 7.9 feet NAVD. 

Hendry-Hilliard Canal Pump Station: a lift station with estimated capacity of 110 cfs that 
provides water for irrigation of sugar cane land.  This pumping station is privately operated.  
The Hendry-Hilliard Canal is partly bordered by levees.  

Hilliard Canal Pump Station: This pumping station is privately operated, and it has a 
pumping capacity of 110 cfs.  The Hilliard Canal is not connected to Lake Hicpochee. 

Within Lake Hicpochee, on both the north and south sides of the Caloosahatchee are levees 
with top elevations as low as 13 feet NAVD (14.2 feet NGVD) and as high as 35 feet NAVD 
(36.2 feet NGVD).   Both the north and the south levees have openings which allow standing 
water to extend into Lake Hicpochee. 

 

2.2.2 Groundwater 

The aquifer system underlying the area includes the following formations (Campbell, 1990): 

• Surficial, water table aquifer 

• Caloosahatchee/Ft Thompson formation 

• Tamiami Formation 

• Peace River Formation 

• Arcadia Formation 

• Suwannee Limestone 

The groundwater level in the surficial aquifer is often very close to the surface and 
considerable interaction occurs between surface water and groundwater (Jacobsen, 1999).  
Relatively little information is currently available on the above aquifers in the project area. 
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2.3 GEOTECHNICAL INVESTIGATION 
Geotechnical investigations were performed in January 2008 within Lake Hicpochee area.  
Results are summarized below. 

Subsurface conditions disclosed by the borings and test pits generally indicate the project 
site to be underlain by a thin to moderately thick deposit of silty peat (i.e. muck) over clean 
sands, clayey sands, silty sands, and limestone.  An 8.5 feet thick layer of limestone was 
found at a depth of 22.5 feet in the first boring, and a 5.0 feet thick layer was found at a 
depth of 10 feet in the second boring.  The Standard Penetration Test (SPT) data indicates 
that the peat soils are soft and that the sands are generally loose in terms of relative density.  
The limestone is weakly cemented. 

Groundwater was measured in the borings and test pits at depths that typically ranged 
between 1 and 3 feet below surface grades on the dates of the explorations (January 2008). 

The field permeability test showed a rising head of 7.7 ft/day and a falling head of 0.28 ft/day 
at the point located on the north side of Hicpochee.  The point located on the south side of 
Hicpochee had a rising head of 11.8 ft/day and a falling head of 20.7 ft/day. 

The infiltration rate average was 1.07 ft/day at Lake Hicpochee.  The highest infiltration rate 
was 3.24 ft/day at the north side of Hicpochee and the lowest infiltration rate was 0.40 ft/day 
at the south side of Hicpochee.   

 

 

2.4 TOPOGRAPHY 
Metcalf & Eddy (M&E) utilized topography information for the project area available from 
Light Detection and Ranging (LIDAR) surveys that were conducted for the SFWMD. 

In general, the Lake Hicpochee topography is very flat, with ground elevations varying from 
10 to 12 feet NAVD, as shown in Figure 2.5.  Over most of the Lake periphery are levees of 
varying top elevations. 

 



 

 
Figure 2.5: Lake Hicpochee Topographical Contours 

 

2.5 ENVIRONMENTAL CONSIDERATIONS 
2.5.1 LAND USE 

Existing land use was estimated by reviewing land use data for 2004-2005 prepared for the 
South Florida Water Management District (SFWMD, 2006).  Future baseline land use 
conditions were estimated by reviewing future land use data for southwest Florida in 2025 
as projected by the Southwest Florida Feasibility Study (SFWMD, 2006). 

Hicpochee is located primarily within Glades County. A small area of the southern portion of 
the Hicpochee basin is located within Hendry County.  The basin is located approximately 
1.5 miles southwest of the town of Moore Haven and approximately 3.5 miles southwest of 
Lake Okeechobee. 

The predominant land use within the Hicpochee basin is wetland, including wetland 
hardwood forest (approximately 50 percent) and vegetated non-forested wetland 
(approximately 18 percent), followed by pastureland (approximately 22 percent).  Additional 
land uses within Hicpochee, representing less than approximately five percent each, include 
field crops (sugar cane), non-forested upland, water, and disturbed upland. 
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The areas surrounding Hicpochee within a two mile radius (including a portion of the 
southwestern corner of Moore Haven) are largely represented by agricultural uses, including 
field crops (sugar cane) (approximately 61 percent) and citrus groves (approximately 16 
percent).  The remainder of land uses in the area, representing less than approximately 
three percent each, includes pastureland, residential, commercial and services, industrial, 
institutional, open land, row crops, nurseries/vineyards/specialty farms, non-forested upland, 
forested upland, water, wetland hardwood forest, vegetated non-forested wetland, disturbed 
upland, and transportation/communication/ utilities. 

 

2.5.2 VEGETATION, WETLANDS AND FLOODPLAINS 

The US Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI) data layers 
identify almost all of Lake Hicpochee as either palustrine emergent (PEM; dominated by 
herbaceous plants) or palustrine scrub-shrub (PSS; dominated by shrubs and small trees) 
wetland, and the C-43 canal as Riverine habitat.  The central interior portions of Lake 
Hicpochee immediately adjacent to breaks in the berm along the canal are identified as 
lacustrine (i.e. lake) habitat.  The far southern perimeter of Lake Hicpochee and the 
northwest corner of Lake Hicpochee are both identified as upland by the NWI.  Small areas 
of palustrine unconsolidated bottom (i.e., unvegetated ponds) are identified on the far 
eastern edge of North Hicpochee. The NWI data layers are based on data collected in 1972. 

Field observations by M&E’s wetland scientist are generally in agreement with the NWI 
coverage, although some differences exist. During the January 2008 site visit, some areas 
in the southern portion of Lake Hicpochee that were previously identified as wetland 
appeared very dry, possibly as a result of the extended drought south Florida has 
experienced over the last few years.  Although wetland delineation was not conducted, it is 
possible that the southern wetland boundary along South Lake Hicpochee may be slightly 
further north.  In addition, some of the palustrine emergent wetlands depicted by the NWI in 
both North and South Lake Hicpochee appear to have converted to scrub-shrub wetlands 
based on January 2008 field observations. M&E’s observations suggest that scrub-shrub 
areas are larger in extent than depicted by the NWI, and palustrine emergent areas are 
smaller, particularly in the northwest portion of Hicpochee and the southeast portion. In both 
areas, Brazilian pepper (Schinus terebinthifolius) was prevalent and appeared to be 
expanding into new areas, as it was observed overtopping dead shrubs and encroaching on 
wet meadow areas including sawgrass (Cladium jamaicense). 

Since the NWI coverage is over 30 years old and Brazilian pepper is an aggressive species 
that has been documented in the area, it is not surprising that palustrine emergent areas 
have decreased in extent and shrub areas have increased.  This change could also be due 
to a changed in hydrology pattern from wetter to dryer since the date of the NWI data, either 
due to the prolonged drought, or some other permanent alteration of hydrology in the area. 
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The entire site is identified as being within the 100-year floodplain based on the Federal 
Emergency Management Agency (FEMA) mapping. 

 

2.5.3 FISH AND WILDLIFE 

The Caloosahatchee Basin supports a diverse and abundant array of fish and wildlife 
species, including many endangered and threatened species. The Caloosahatchee basin 
has been recently studied for wildlife and fisheries resources as part of the Caloosahatchee 
River (C-43) West Basin Storage Reservoir Project (Mazourek 2007). 

The habitat for fisheries resources in the vicinity of the project area is dominated by the 
preponderance of fresh water inputs from headwaters of Lake Okeechobee.  Although most 
of the project area has been channelized, there is a high diversity of aquatic habitat along 
the channelized portions where submergent and emergent herbaceous vegetation 
dominates the littoral areas.  Freshwater fishes occupy several habitats including cypress 
domes and strands, marshes, river canals and oxbows.  In other areas including Lake 
Hicpochee, the habitat features include slough waters and submerged wetland hardwood 
forests, and seasonal ponds during flooding events.  This diversity of habitat provides for an 
array of fisheries species including native and introduced resident finfish species.   

Wildlife resources within the Caloosahatchee Basin include a diverse composition of 
reptiles, amphibians, mammals, and bird species.  Amphibian populations within the project 
area are not well known, however the watershed may include up to 12 species of frogs and 
toads, and four species of salamanders (Drew and Schomer 1984).  All of these species are 
exclusive to upland freshwater habitat.  Reptile species within the Caloosahatchee Basin are 
divided amongst three orders including the Crocodylia (alligators and crocodiles), turtles 
(Testudines), and snakes and lizzards (Squamata). 

Numerous resident and migratory bird species are likely present at the site during some 
portion of a year. More than 129 bird species migrate from the north to overwinter in South 
Florida (Mazourek 2007).  Another 132 bird species likely breed in this area due to the close 
proximity of Cuba and the West Indies as many tropical bird species migrate here to use the 
habitat as a sanctuary for breeding and nesting (Mazourek 2007).  The Everglades snail kite 
exclusive food source, the apple snail, is found within the confines of Lake Hicpochee 
(USFWS 2007). 

This area also provides important habitat for many species of mammals. There are possibly 
34 species of land mammals and one species of aquatic mammal (the West Indian manatee 
(Trichechus manatus latirostris)).  The Florida panther (Puma concolor coryi) has been 
documented within 5 miles of the project area. 

 



 

Caloosahatchee Lakes Restoration – Existing Conditions Page 14 
Task 5: Evaluation of Alternatives (Final) 
P:\Engineering\SFWMD\Caloosahatchee Area Water Storage\500 Deliverables\505 Evaluation of Alternatives\Evaluation of Alternative 
Report (Final).doc 

2.5.4 THREATENED AND ENDANGERED SPECIES 

There are potentially 12 species of federally listed threatened or endangered (T&E) animal 
species and two listed plant species within the project area.  Many of these species have 
been impacted by the channelization of the Caloosahatchee due to the unnatural connection 
to Lake Okeechobee (Mazourek 2007).  Other factors which are thought to impact T&E 
species are the effects of wildfires, water quality, and water level fluctuations.  

The Florida panther (Puma concolor coryi), is one of the most endangered large mammals 
in the world.  There are only estimated 87 individuals in south Florida which represents the 
only wild population of panther that once thrived throughout most of the southeastern United 
States (Mazourek 2007).  Although a large portion of panther habitat is located outside and 
south of the proposed project area, the Caloosahatchee basin plays an important role to the 
recovery of the Florida panther (Mazourek 2007).  One of prime focuses of the recovery of 
the Florida Panther is dispersal northward across the Caloosahatchee River.  This element 
would likely open up an extremely important and productive habitat north of the project area.  
The Florida Fish and Wildlife Conservation Commission have mapped SCHA for Florida 
panther with in Lake Hicpochee project area.  In addition radio telemetry studies have 
revealed the presence of 4 live panther telemetry points within a 5 mile radius of the project 
site (Mazourek 2007). 

The Audubon’s crested caracara (Polyborus plancus audobonii) is another federally listed 
species present in the Caloosahatchee basin. As described in (Mazourek 2007), this 
species is known to occupy prairie areas and unimproved pastures areas. It is not know if 
any nesting areas are located within the project area. The critical habitat for the West Indian 
manatee (Trichechus manatus) has been identified as well below the project area and 
extends downstream from the State Highway 31 Bridge.  Although the critical habitat is not 
within the project boundaries, it is not know how often manatees use the project area.  

In addition to these federally listed species, the Florida Fish and Wildlife Conservation 
Commission also lists several state listed species (FWC 2007).  As identified by Mazourek 
(2007), several of these species may be located in the vicinity of the project.  

 

2.5.5 RECREATIONAL RESOURCES 

The areas along the C-43 Canal, which crosses through Lake Hicpochee, offer recreational 
opportunities including wildlife viewing, boating, and fishing.  The C-43 Canal in this area is 
part of the Okeechobee Waterway Canoe Trail (Florida Trails Network, 2008).  The US Army 
Corps of Engineers operates five locks along the Okeechobee Waterway, which flows 
across the state between the Atlantic and Gulf coasts and of which the C-43 Canal is part.  
Recreational facilities are located in the vicinity of the locks, and the locks provide access for 
recreational and commercial boat traffic through the waterway.  Locks in the vicinity of Lake 
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Hicpochee and additional recreational resources specific to each area, are described further 
below. 

Within the Hicpochee basin, recreational resources include the C-43 Canal, which offers 
fishing, boating, canoeing, and wildlife viewing opportunities.  The Moore Haven Lock and 
Dam (S-77), one of the five locks on the Okeechobee Waterway, is located approximately 
3.5 miles northeast of Hicpochee.  Over 9,000 recreational vessels pass through the lock 
each year (USACE, 2008).  Only a small percentage of the traffic passing through the locks 
annually is commercial vessels (USACE, 2008).  Town docks located in Moore Haven are 
used by transient recreational vessels. 

The Lake Okeechobee Scenic Trail, part of the Florida National Scenic Trail, encircles Lake 
Okeechobee, and portions of this trail are located approximately 3.5 miles northeast of 
Hicpochee.  Numerous campgrounds are located along the trail.  Many additional 
recreational opportunities are available on and around Lake Okeechobee, the second 
largest freshwater lake in the continental United States, including bicycling, boating, fishing 
(including several annual sport fishing tournaments), and wildlife viewing. 

 

2.5.6 AESTHETICS 

The C-43 Canal, which passes through the area, functions more as a vessel thoroughfare 
than a scenic meandering waterway.  The visual quality of the landscape surrounding the 
canal is dominated by the maintained waterway with its constructed banks and surrounding 
managed agricultural lands and residential communities. 

The general aesthetic quality of the Hicpochee basin is largely characterized by natural 
areas, primarily wetlands, with the C-43 and C-19 Canals dissecting the wetlands.  These 
wetlands are surrounded by views of pastureland along the south and northwest of the 
basin. 

The visual aesthetic of the area surrounding Hicpochee is dominated by agricultural land, 
with citrus groves and sugar cane fields dominating the landscape south of Hicpochee and 
sugar cane fields comprising most of the visual landscape to the north.  State Route 80 runs 
east-west through fields and groves, approximately one mile south of Hicpochee, and 
intersects with little development.  State Route 25/Highway 27 runs north-south through 
fields, approximately one mile east of Hicpochee.  The area along Riverside Drive, which 
connects Hicpochee to the town of Moore Haven located 2.5 miles northeast, is more 
developed than other areas surrounding Hicpochee and becomes more densely developed 
traveling further northeast towards Moore Haven.   
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2.5.7 CULTURAL / ARCHAEOLOGICAL RESOURCES 

The National Register of Historical Places website was reviewed online for historic areas in 
Hendry and Glades counties (NRHP, 2008).  Moore Haven Lock (S-77), located 
approximately 3.5 miles northeast of Hicpochee, is an important feature on the Okeechobee 
Waterway, as it marks the eastern entrance to the Caloosahatchee River.  A sentinel 
cypress, known as the Lone Cypress, was historically a landmark for mariners, guiding them 
across Lake Okeechobee to the river (Antonini et al., 2002).  The Moore Haven Downtown 
Historic District, listed on the National Register of Historical Places, is located just southwest 
of the lock.  Also listed on the National Register of Historical Places is the Moore Haven 
Residential Historic District, located approximately two miles northeast of Hicpochee. 

 

2.5.8 HAZARDOUS WASTE 

During the early and mid 1900’s, more than 3,500 cattle vats were constructed across 
Florida in order to assist in eradicating the cattle fever tick (Boophilus annulatus) (UF/IFAS, 
2000).  Livestock was required by state law to be dipped biweekly into these vats, which 
were concrete-lined holes containing arsenic solution, including synthetic pesticides such as 
DDT, BHC, chlordane and toxaphene (UF/IFAS, 2000).  Although cattle vats are no longer 
used, soil and groundwater may be contaminated in the vicinity of some vats.  There are 41 
known cattle dipping vat locations in Glades County and 20 within Hendry County; however, 
the exact locations of many of these vats are not known (FDEP, 2008b). Cattle ranchers 
typically constructed cattle vats in upland areas to avoid flooding (UF, IFAS, 2008); 
therefore, it is unlikely that cattle vats would be located within Lake Hicpochee. 

Within areas where sugar cane has been cultivated or citrus groves were located, there is a 
possibility that soils may be contaminated due to past applications of pesticides, fertilizers, 
and herbicides.  Hicpochee is surrounded by sugar cane fields and citrus groves. 

There are no Brownfields, EPA NPL, EPA NPDES, Groundwater Contamination, EPA 
RCRA, Hazardous Materials, Solid Waste, or Hazardous Waste Cleanup sites located in the 
vicinity of Lake Hicpochee, according to review of FDEP distributed spatial hazardous waste 
data. 

 

2.6 EXISTING UTILITIES 
There are overhead distribution lines on the southern portion of Lake Hicpochee, running 1 
mile north parallel of SR-80.  No communication facilities are known to exist within the 
project areas.  No irrigation systems are known to exist within the project areas. 
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SECTION 3 DESCRIPTION OF ALTERNATIVE 
Alternative H-1B, illustrated in Figure 3.1, was selected as the preferred alternative in the 
Development of Alternatives Report, dated as June 2008.  Alternative H-1B consists of two 
pumping stations on the northern side of Lake Hicpochee, three new control structures on 
the southern side of Lake Hicpochee.  No improvements on the southeastern portion are 
anticipated. 

These pump stations on the northern side would pump water from the C-43 Canal into the 
north side of the Lake through new spreader canals.  Spreader canals would be built along 
the lake boundary which would allow a more uniform flow throughout the project site and 
would prevent the water from flowing right back into the C-43 Canal.  The new control 
structure no. 1 (CS1) would be open when the existing pumping station at either Flaghole 
Canal or Hendry Hilliard Canal would be in operation; meanwhile, the new control structure 
no. 2 (CS2) and the new culvert no. 3 (CS3) would be closed.  During normal gravity flow, 
the watershed water would be deviated to the new spreader canal located on the southwest 
cell of Lake Hicpochee, by closing CS1 and maintaining CS2 and CS3 open.  New levee 

 
Figure 3.1: Alternative H-1B 
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would be required along the southern boundary of Lake Hicpochee.  Water would return to 
C-43 through existing openings.  Existing Recreational Access would not be altered. 

North Hicpochee would be filled with a total flow of approximately 80 cfs from the C-43 
Canal and south Hicpochee would have the watershed water diverted over the lake.  This 
rate would be maintained during the wet season for 120 days maximum.  For this simulation, 
20 and 60 cfs rates were applied to the northeastern and northwestern cells respectively. 

Three modifications to Alternative H-1B were considered with higher pumping capacities, as 
indicated in Table 3.1.  According to SFWMD guidance, pump stations should be sized to fill 
different sections to an average water depth of 2 feet. 

Table 3.1: Lake Hicpochee Alternatives 

Alternative Flow Input Per Cell Comments 

H-1B NW: 60 cfs, NE: 20 cfs, SW: 0 cfs 120 days maximum 
H-1B-Mod1 NW: 90 cfs, NE: 30 cfs, SW: 0 cfs 120 days maximum 

H-1B-Mod2 NW: 120 cfs, NE: 40 cfs, SW: 0 cfs 120 days maximum 
H-1B-Mod3 NW: 150 cfs, NE: 50 cfs, SW: 0 cfs 120 days maximum 

 

Alternative H-1B-Mod1, Mod2, and Mod 3 would have a total flow of approximately 120 cfs, 
160 cfs, and 200 cfs respectively, applied over North Hicpochee.  South Hicpochee would 
have the watershed water diverted over the lake as described in Alternative H-1B. 

Prior the establishment of H-1B as the preferred alternative, simulations were performed 
with pumping stations located in North and South Hicpochee, however, the simulation 
results showed that the watershed water was sufficient to provide a maximum water depth of 
2 feet over South Hicpochee, as indicated in the Hydraulics and Hydrology Modeling 
Technical Memorandum (H&H Tech Memo), Appendix A. 
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SECTION 4 HYDRAULIC AND HYDROLOGIC MODELING 
Alternatives H-1B and modifications were analyzed using the MIKE SHE model to 
quantitatively assess the proposed storage system from hydraulic and hydrologic 
standpoints.  Detailed modeling information was provided in the Hydraulics and Hydrology 
Modeling Technical Memorandum (H&H Tech Memo), dated as September 2008. 

MIKE SHE is an integrated, physically based, finite difference model that simulates the 
hydrological cycle including evapotranspiration, overland flow, channel flow, soil, water, and 
groundwater movement.  The MIKE SHE software was used for this project because it 
allows simulation of all the hydraulic and hydrologic phenomena which will play a role in the 
system.  Moreover, a model of the Caloosahatchee basin (C-43 Model), which includes the 
project area had already been developed and calibrated and was available for use (DHI, 
1999; DHI, 2004).  Some modifications to the C-43 Model, such as lowering the horizontal 
and vertical hydraulic conductivities, removal of drains, etc, were made to provide a more 
appropriate baseline of the existing conditions within Lake Hicpochee, as described in the 
H&H Tech Memo.  The C-43 Model extends from Lake Okeechobee to the Franklin Lock 
with a 1,500 ft square grid in both surface and groundwater. 

For this project, simulations were conducted for the year 1994, which is close to average 
rainfall for the June-September period for the years 1988 to 2000.  The water was 
introduced starting June 1, 1994.  For the simulations, the system conditions on June 1, 
1994, at the start of discharge, were those calculated by the model starting in 1992. 

 

4.1 MODELING RESULTS 
Model results are presented in terms of a water mass balance and depth of overland water 
contour plots for 30-60-90-120 days of water discharged over Lake Hicpochee.  Discharge 
scenarios were chosen based on a wet period of 120 days maximum.  Scenarios from 30 to 
120 days were selected to illustrate how the system would behave during different periods.  
The actual operational period will depend on the water availability during each year.   

 

4.1.1 Water Discharged for 30 days 

The baseline had no flow pumped into North Hicpochee and the watershed water flow 
directly into the C-43 Canal.  Alternatives H-1B, Mod1, Mod2, and Mod 3, had a total flow of 
80, 120, 160, and 200 cfs applied to South Hicpochee, and the watershed water was 
diverted to Lake Hicpochee. 

The total mass balance with a 30-day discharge, from June 1 to June 30, 1994 is shown in 
Table 4.1.  The mass balance is expressed in inches of water over the area for the 
simulation period.  The amount of water applied to the lake is given in  the row designated 
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as “River Discharge to Overland”.  For the Baseline Simulation the amount is zero, while for 
Alternative H-1B and modifications, the accumulated amount ranges between 7.0 and 7.2 
inches during the 30-day discharge period.  This amount, however, also includes the 
discharge from overland to the C-43 canal, which is negative, as well as discharges from the 
Flaghole Canal.  The row “Overland Storage Change” represents the amount of water 
stored over Hicpochee, where the baseline would have no water stored as opposed to all 
the alternatives that would have overland water depths varying from 4.3 to 4.8 inches.  The 
row designated “SubSurf. Storage Change” indicates the amount of groundwater within 
Lake Hicpochee, which also had an increase of 2.5 inches for all the alternatives compared 
to the baseline. During a 30-day discharge period, the total storage change (overland + 
subsurface) increase for Alternative H-1B and Mod1, Mod2, and Mod3, compared to the 
baseline was 6.9, 7.0, 7.3, and 7.4 inches respectively.  The total storage change would be 
between 11.3 and 11.8 inches for this period.  It is important to note that the baseline shows 
no inundation on known open areas and the area where Disston Canal pumps into Lake 
Hicpochee, which may indicate that model grid may be too coarse to identify all the features.    
Therefore, a finer model grid is recommended during the next phase of this project to 
capture and quantify all the benefits.  Additionally it is anticipated that no additional seepage 
will occur to the project area by pumping water over the lake, because modeling results 
showed that the groundwater level basically remains the same in the existing and proposed 
conditions. 

 
Table 4.1:  Water Balance for 30-day Discharge 

Inches of Water 
from June 1 to June 30, 1994 

Baseline H-1B H-1B 
Mod1 

H-1B 
Mod2 

H-1B 
Mod3 

Precipitation, inches 10.0 10.0 10.0 10.0 10.0 

Evapotranspiration, inches 5.9 5.9 5.9 5.9 5.9 

Overland Storage Change, inches -0.1 4.3 4.4 4.7 4.8 

River Discharge to Overland, inches 0.0 7.0 7.0 7.1 7.2 

SubSurf. Storage Change, inches 4.5 7.0 7.0 7.0 7.0 

SubSurf. Boundary Inflow, inches 0.2 0.1 0.1 0.1 0.1 

SubSurf. Boundary Outflow, inches 0.0 0.2 0.2 0.2 0.2 

Net Groundwater Discharge to 
Rivers, inches 

-0.1 -0.7 -0.7 -0.7 -0.6 

 

Figure 4.1 presents the depth of overland water in June 30, 1994, after pumping water from 
C-43 to North Hicpochee and diverting the watershed water over Hicpochee for 30 days.  
The baseline contour map shows that there was no water over Lake Hicpochee in June 30, 
1994.  By applying additional flow rate over north Hicpochee, and diverting the watershed 
water over the lake, Alternative H-1B-Mod3 had more water overland compared to the other 
alternatives.   



 

 

 

 

 

 

 

 

Figure 4.1: Water Overland Depth after 30-day discharge 
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4.1.2 Water Discharged for 60 days 

The total mass balance with a 60-day discharge, from June 1 to July 30, 1994 is shown in 
Table 4.2.  The amount of water applied to the lake for the Baseline is zero, while for 
Alternative H-1B and modifications, the accumulated amount ranges between 8.2 and 8.5 
inches during the 60-day discharge period.  This amount, however, also includes the 
discharge from overland to the C-43 canal, which is negative, as well as discharges from the 
Flaghole Canal.  The baseline would have no water stored overland, as opposed to all the 
alternatives that would have overland water depths varying from 4.0 to 4.7 inches.  The 
amount of groundwater stored within Lake Hicpochee had an increase of about 1.5 inches 
for all the alternatives compared to the baseline.  During a 60-day discharge period, the total 
storage change (overland + subsurface) increase for Alternative H-1B and Mod 1, Mod2, 
and Mod3, compared to the baseline was 5.4, 5.7, 6.0, and 6.2 inches respectively.  The 
total storage change would be between 10.9 and 11.7 inches for this period. 

 

Table 4.2:  Water Balance for 60-day Discharge 

Inches of Water 
from June 1 to July 30, 1994 

Baseline H-1B H-1B 
Mod1 

H-1B 
Mod2 

H-1B 
Mod3 

Precipitation, inches 16.7 16.7 16.7 16.7 16.7 

Evapotranspiration, inches 11.3 11.3 11.3 11.3 11.3 

Overland Storage Change, inches 0.0 4.0 4.3 4.6 4.7 

River Discharge to Overland, inches 0.0 8.2 8.3 8.5 8.5 

SubSurf. Storage Change, inches 5.5 6.9 6.9 6.9 7.0 

SubSurf. Boundary Inflow, inches 0.4 0.2 0.2 0.2 0.2 

SubSurf. Boundary Outflow, inches 0.1 0.4 0.4 0.4 0.4 

Net Groundwater Discharge to 
Rivers, inches 

0.1 1.9 2.0 2.0 1.9 

 

Figure 4.2 presents the depth of overland water in July 30, 1994, after pumping water from 
C-43 to North Hicpochee and diverting the watershed water over Hicpochee for 60 days.  
The baseline contour map shows that there was almost no water over Lake Hicpochee in 
July 30, 1994.  By applying additional flow rate over north Hicpochee, and diverting the 
watershed water over the lake, Alternative H-1B-Mod3 still had more water overland 
compared to the other alternatives, however, the difference between Alternatives H-1B-
Mod3 and H-1B-Mod2 was minimal. 

 



 

 

 

 

 

 

 

Figure 4.2: Water Overland Depth after 60-day discharge 
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4.1.3 Water Discharged for 90 days 

The total mass balance with a 90-day discharge, from June 1 to August 30, 1994 is shown 
in Table 4.3.  The amount of water applied to the lake for the Baseline is zero, while for 
Alternative H-1B and modifications, the accumulated amount ranges between 10.1 and 10.4 
inches during the 90-day discharge period.  This amount, however, also includes the 
discharge from overland to the C-43 canal, which is negative, as well as discharges from the 
Flaghole Canal.  The baseline would have little water stored overland (0.3 inches), as 
opposed to all the alternatives that would have overland water depths varying from 4.0 to 
4.6 inches.  The amount of groundwater stored within Lake Hicpochee had an increase of 
about 1.2 inches for all the alternatives compared to the baseline.  During a 90-day 
discharge period, the total storage change (overland + subsurface) increase for Alternative 
H-1B and Mod 1, Mod2, and Mod3, compared to the baseline was 4.9, 5.2, 5.4, and 5.6 
inches respectively.  The total storage change would be between 10.6 and 11.3 inches for 
this period. 

 

Table 4.3:  Water Balance for 90-day Discharge 

Inches of Water 
from June 1 to August 30, 1994 

Baseline H-1B H-1B-
Mod1 

H-1B-
Mod2 

H-1B-
Mod3 

Precipitation, inches 21.7 21.7 21.7 21.7 21.7 

Evapotranspiration, inches 16.4 16.4 16.4 16.4 16.4 

Overland Storage Change, inches 0.3 4.0 4.3 4.5 4.6 

River Discharge to Overland, inches 0.0 10.1 10.3 10.4 10.4 

SubSurf. Storage Change, inches 5.4 6.6 6.6 6.6 6.7 

SubSurf. Boundary Inflow, inches 0.5 0.3 0.3 0.3 0.3 

SubSurf. Boundary Outflow, inches 0.1 0.5 0.5 0.5 0.5 

Net Groundwater Discharge to 
Rivers, inches 

0.0 4.0 4.2 4.1 4.0 

 

Figure 4.3 presents the depth of overland water in August 30, 1994, after pumping water 
from C-43 to North Hicpochee and diverting the watershed water over Hicpochee for 90 
days.  The baseline contour map shows that there was little water over Lake Hicpochee in 
August 30, 1994.  By applying additional flow rate over north Hicpochee, and diverting the 
watershed water over the lake, Alternative H-1B-Mod3 had more water overland compared 
to the other alternatives, however, the difference between Alternatives H-1B-Mod3 and H-
1B-Mod2 was minimal. 

 



 

 

 

 

 

 

 

Figure 4.3: Water Overland Depth after 90-day discharge 
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4.1.4 Water Discharged for 120 days 

The total mass balance with a 120-day discharge, from June 1 to September 30, 1994 is 
shown in Table 4.4.  The amount of water applied to the lake for the Baseline is zero, while 
for Alternative H-1B and modifications, the accumulated amount ranges between 10.3 and 
10.6 inches during the 120-day discharge period.  This amount, however, also includes the 
discharge from overland to the C-43 canal, which is negative, as well as discharges from the 
Flaghole Canal.  The baseline would have 4.2 inches water stored overland, and all the 
alternatives would have overland water depths varying from 7.8 to 8.2 inches.  The amount 
of groundwater stored within Lake Hicpochee had an increase of about 0.3 inches for all the 
alternatives compared to the baseline.  During a 120-day discharge period, the total storage 
change (overland + subsurface) increase for Alternative H-1B and Mod 1, Mod2, and Mod3, 
compared to the baseline was 3.9, 3.9, 4.2, and 4.3 inches respectively.  The total storage 
change would be between 15.6 and 16.0 inches for this period. 

 

Table 4.4:  Water Balance for 120-day Discharge 

Inches of Water 
from June 1 to September 30, 1994 

Baseline H-1B H-1B-
Mod1 

H-1B-
Mod2 

H-1B-
Mod3 

Precipitation, inches 33.1 33.1 33.1 33.1 33.1 

Evapotranspiration, inches 20.4 20.4 20.4 20.4 20.4 

Overland Storage Change, inches 4.2 7.8 7.8 8.1 8.2 

River Discharge to Overland, inches 0.0 10.3 10.3 10.5 10.6 

SubSurf. Storage Change, inches 7.5 7.8 7.8 7.8 7.8 

SubSurf. Boundary Inflow, inches 0.6 0.4 0.4 0.4 0.4 

SubSurf. Boundary Outflow, inches 0.2 0.7 0.7 0.7 0.7 

Net Groundwater Discharge to 
Rivers, inches 

1.3 6.5 6.6 6.6 6.9 

 

Figure 4.4 presents the depth of overland water in September 30, 1994, after pumping 
water from C-43 to North Hicpochee and diverting the watershed water over Hicpochee for 
120 days.  The baseline contour map shows that there was water up to 0.75 feet deep in 
North Hicpochee and up to 1 foot deep in South Hicpochee in September 30, 1994.  By 
applying additional flow rate over north Hicpochee, and diverting the watershed water over 
the lake, all the alternatives showed similar water depths, with Alternative H-1B-Mod3 
having deeper waters over North Hicpochee. 
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Figure 4.4: Water Overland Depth after 120-day discharge 
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SECTION 5 ENVIRONMENTAL CONSIDERATIONS 
Ecological consequences to land use, wetlands, wildlife, and protected species as a result of 
implementation of Hicpochee Alternatives H-1B, Mod1, Mod2, and Mod 3, and potential 
permitting requirements are described below. 

 
5.1 ECOLOGICAL CONSEQUENCES 
This assessment focuses on direct ecological consequences within the project area, and is 
based on the assumption that withdrawing water from the C-43 canal and diverting it into 
Lake Hicpochee would not adversely affect any downstream minimum flow requirements.  
There are no anticipated impacts outside of the project footprint.  Alternative H-1B, Mod1, 
Mod2, and Mod3 involve restoring historic hydrologic patterns within the lake by pumping 
water from the C-43 canal to the upslope portions of the northern side Lake Hicpochee 
through new spreader canals which would distribute water as sheet flow through the wetland 
habitat.  In the southwestern portion of Lake Hicpochee, watershed water that currently 
enters Lake Hicpochee in contained canals would be intercepted and distributed through a 
new spreader canal as sheet flow over the existing wetland and agricultural land present, 
with no net increase in volume of water introduced.  No water would be pumped or spread 
directly into the southeast portion of Lake Hicpochee. 

 
Wetlands and Floodplains 

Lake Hicpochee is primarily comprised of palustrine emergent and palustrine scrub-shrub 
wetland.  According to a wetland assessment of the lake performed in 2005, areas 
immediately adjacent to the C-19 and C-43 junction and shrub and palm areas in the 
southeastern corner of Lake Hicpochee were ranked as having substantially modified 
hydrology, which has adversely affected the existing plant community (USFWS, 2007).  In 
addition, a review of historic USFWS National Wetland Inventory (NWI) coverage of Lake 
Hicpochee suggests that emergent wetlands in north and south Lake Hicpochee were 
previously greater in extent than currently present, and that many of these areas have been 
converted to scrub-shrub wetlands in the last 30 years, most likely due to drier conditions, 
either as a result of natural or human-induced changes in hydrology (M&E, 2008 – existing 
conditions report). The type of wetland plant community present in an area is due to the 
depth, duration, and timing of inundation or ground saturation present (Mitch and Gosselink, 
2000).  In general, emergent, marsh species are adapted to growing in areas of extended 
periods of inundation to depths of water up to one to two feet, while woody species are less 
tolerant of prolonged inundation and better adapted to succeed in areas of ground saturation 
without prolonged inundation (Mitch and Gosselink, 2000). Water depths in sawgrass marsh 
typically vary between one to one and a half-foot during the wet season, with many of these 
areas remaining inundated to some water depth during most of the year (Lodge, 2005).  
Thus, a shift back to a preponderance of emergent wetland vegetation, including wet 
meadow and sawgrass species, and a decrease in woody, shrub species would be 
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expected to occur in Lake Hicpochee if water depths in current shrub areas were to increase 
and remain for longer periods of time.   

Alternatives H-1B, Mod1, Mod2, and Mod3 are expected to have a positive impact on 
wetland functions and values present in Lake Hicpochee by helping to restore the hydrology 
of the area to historical conditions.  Under Alternative H-1B, depth of stored water within the 
north and south portions of Lake Hicpochee would vary between 0.25 feet and 1.5 feet, with 
some smaller areas of 1.75 foot water depths present, during the months of June through 
September.  For the scenario involving discharge to North Hicpochee at a rate of 200 cfs for 
120 days (H1B-Mod3), a small area in the northeast cell is predicted to experience water 
depths of 2 feet.  Water depths are generally predicted to be similar for the 30, 60, and 90-
day discharge scenarios under all of the pumping rates simulated.  The 120-day discharge 
scenario generally resulted in a broader expanse of water at each depth interval, and was 
the only scenario modeled which resulted in an area of water depth equaling two feet, 
although this depth was restricted to a small area in the northeast cell.  All of the scenarios 
modeled are anticipated to result in positive impact on wetland habitat, by introducing a 
hydrology regime similar to historic conditions.   The 120-day, 200 cfs scenario would likely 
result in the greatest shift of plant species. 

Remnants of sawgrass (Cladium jamaicense) marsh are present in the northwest and 
southwest cells of Lake Hicpochee, and invasive Brazilian pepper (Schinus terebinthifolius), 
an exotic plant species, is prevalent throughout Lake Hicpochee.  Increasing water depths 
throughout Hicpochee during the wet season is anticipated to result in an increase in 
sawgrass and related rush and sedge species, and decrease in woody species, including 
Brazilian Pepper.  Areas predicted to experience water depths of less than one foot are 
likely to include a mix of sawgrass and meadow species, such as beaksedges 
(Rhyncospora spp.), spikerush (Eleocharis spp.), and starrush whitetop (Rynchospora 
(Dichromena) colorata).  It is also possible that cattail species, which are already prevalent 
in the interior, wetter portions of Lake Hicpochee, may also invade the interior portions of 
North and South Lake Hicpochee once water depths in these areas are increased. Cattails 
are well adapted to colonize in areas inundated with nutrient-laden water for extended 
periods of time, and tend to cover extensive areas to the exclusion of other species.  This 
monotype of dense vegetation cover can have negative implications for wildlife habitat 
value, although positive water quality benefits can result. Shallower water less than one foot 
would be less likely to become dominated by cattails.  Therefore, the possibility of cattail 
spread would be of most concern for the 120-day, 200 cfs discharge scenario. 

This result is anticipated under all of the scenarios modeled.  Herbaceous emergent species 
are better adapted to tolerate extended periods of inundation than are shrub species, and 
are expected to out-compete the existing shrubs in many portions of Hicpochee under all 
scenarios modeled. It is likely that Brazilian pepper, an invasive shrub species, may 
decrease in areal coverage as a result of the extended inundation predicted to occur.  These 
results are anticipated to be most dramatic in the northern portions of Lake Hicpochee, 
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which include more shrub habitat than the southwestern portion of Hicpochee currently, and 
will receive water from the Caloosahatchee canal that currently does not reach the interior 
wetland areas.  In the southern portion of Lake Hicpochee, substantial areas of wet meadow 
currently exist and water depths are predicted to generally be less than in North Hicpochee.   

Some wetland habitat would be lost due to filling for levee construction and dredging to 
create spreader canals within wetland areas.  However, the habitat improvement in the 
remainder of Hicpochee is expected to result in an overall net gain of wetland functional 
value.  Final impact acreages and mitigation would need to be finalized at the initiation of the 
design process based on a wetland delineation, completion of a Uniform Mitigation 
Assessment Method (UMAM) analysis, and consultation between Florida Department of 
Environmental Protection Agency (FDEP), the US Army Corps of Engineers (USACE) and 
the District.  Although no delineation has yet been completed, the US Fish and Wildlife 
Service National Wetland Inventory (NWI) map and site observations conducted during the 
existing conditions assessment suggest that at least the northern canals SW5 and SW1 as 
well as the new pump station in the northeast cell would involve filling in jurisdictional 
wetland totaling over 20 acres.  Mitigation to offset this impact would need to be identified 
during the permitting process based on agency consultation, but on-site creation or 
enhancement of wetlands in the northwest cell may provide some or all of the mitigation 
required.   

There would be some minimal water storage within the 100-year floodplain, which would 
occupy volume previously available for storage of floodwaters.  Water stored in Hicpochee 
would relieve storage capacity further downstream, thus relocating floodplain protection, 
with some improvements, such as, better water quality and more surface water availability.    
The SFWMD is committed to providing a level of flood protection for all projects which is 
equivalent to the previously existing level of protection.  Therefore, further consideration 
should also be given to management strategies to maintain flood protection associated with 
this alternative during subsequent phases of evaluation. 

 
Wildlife 

Wildlife resources within the Caloosahatchee Basin include a diverse composition of 
reptiles, amphibians, mammals, and bird species. Water storage predicted under Alternative 
H-1B, Mod1, Mod2, and Mod3 may cause a shift in wildlife populations, by creating 
favorable habitat for more aquatic and semi-aquatic species.  Amphibians, including frogs 
and toads, and salamanders are exclusive to upland freshwater habitat, and may benefit 
from the greater availability of water throughout Hicpochee.  Some wildlife habitat would be 
lost due to filling for levee construction and dredging to create spreader canals within 
wetland areas.  The largest reptile in the area, the alligator, is commonly seen along the 
banks of the river; therefore, creation of new canals with associated bank habitat may have 
a small positive impact on alligator habitat.  In addition to resident bird species, many 
songbirds, raptors, and tropical bird species migrate to this area to use a variety of habitats 
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within the project area as a sanctuary for breeding and nesting (Mazourek 2007).  Increased 
water levels would benefit the many wading birds that have been documented in the area, 
and may result in a slight decrease in more terrestrial species.  Potential impacts to specific 
terrestrial species that may use the site should be further investigated in the next phase of 
the work in consultation with the regulatory agencies to determine if any negative impacts to 
individual species might occur that would outweigh positive effects on wetland habitats and 
aquatic species. 

There is a high diversity of aquatic habitat for fisheries resources along channels where 
submergent and emergent herbaceous vegetation dominate littoral areas. Therefore, the 
creation of spreader canals would create new fisheries habitat. Freshwater fishes, including 
sportfish, occupy slough waters, submerged wetland hardwood forests, and seasonal ponds 
during flooding events within Lake Hicpochee; therefore, increasing water elevations in Lake 
Hicpochee may create additional habitat.  

 
Protected Species 

Many of the threatened or endangered (T&E) animal species and endangered plant species 
in the project area have already been impacted by channelization within the Caloosahatchee 
Basin as well as by the effects of wildfires, water quality, and water level fluctuations 
(Mazourek 2007).  Further alterations may have minimal impact on protected species habitat 
that has already been impacted; however, protected species that currently utilize the 
existing habitat would be impacted by the project.  Impacts to Audubon’s crested caracara 
(Polyborus plancus audobonii) may occur, since this species is known to occupy prairie 
areas and unimproved pastures areas.  Pastureland comprises approximately 22 percent of 
Lake Hicpochee under current conditions and would be expected to decrease in area due to 
the flooding predicted to occur under all scenarios.  Prior to the start of work, a biological 
opinion from the United States Fish and Wildlife Services (USFWS) would likely be required 
regarding the presence of any nesting Audubon’s crested caracara within the project area.  
Similarly, potential impacts to Florida panther (Puma concolor coryi) and the Everglades 
snail kite (Rostrhamus sociabilis plumbeus) would likely be required, since these species are 
both known to be present in the general area (M&E, 2008, existing conditions report).  The 
Caloosahatchee basin plays an important role in the recovery of the endangered Florida 
panther, and the exclusive food source of the snail kite is the apple snail (Pomacea 
paludosa), which is found within Lake Hicpochee (Mazourek 2007). However, both of these 
species would also be expected to occur in wetter marshes, so the anticipated habitat 
changes may be of less concern. Consultation with USFWS would be needed for all three of 
these species as well as other federally-protected species that may occur in the area, such 
as eastern indigo snake (Drymarchon corais couperi) and wood stork (Mycteria Americana).  
Similar consultation with the Florida Fish and Wildlife Conservation Commission (FWC) 
regarding state-protected species would be necessary.   
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5.2 POTENTIAL PERMITTING REQUIREMENT 
The following discussion of permits outlines the key permits that may be required for the 
project, and the regulating agency for each permit. Table 5.2. provides a summary of 
potential permits. 

It is important to note that a number of different consulting agencies and environmental 
resource groups have the ability to provide comment during the permit review process. 
These agencies include the natural resource agencies such as the Florida Fish and Wildlife 
Conservation Commission (FWC) and the US Fish and Wildlife Service (USFWS). In 
addition, public interest groups may also provide comment during the public review process. 
Permit requirements will be verified through continued discussions with the permitting 
agencies as one of the first steps during the next phase of work in case any agencies 
identify unanticipated concerns that would substantially change the prediction of positive net 
benefits to wetland habitat  as a result of the hydropattern restoration envisioned.  

 
Table 5.1: Potential Anticipated Permits 

Permit Agency Permit Triggers 

NEPA USEPA, USACE  Address potentially significant adverse impacts to 
water quality/wetlands/protected species 

404 Permit USACE Filling in waters of US; may be able to file for 
general permit 

FDEP Environmental 
Resource Permit (ERP) FDEP Alteration of surface water flow and dredge and 

fill in wetlands and mitigation  
Consent to Easement USACE Connecting to or work within USACE easements

ROW SFWMD Connecting to or work within canals and levees 

Building Glades or Hendry 
County Building any new structures within the County 

Consultation Letters/ 
Biological Opinion FWC, USFWS Presence of endangered species within the 

project area 
Consultation Letters SHPO Cultural or historic resources within project area 
Private Easements or 
Landowner Compensation Private Landowners Work on private property and/or loss of land use 

activity 
 

National Environmental Policy Act (NEPA).  The National Environmental Policy Act 
(NEPA; 42 U.S.C. 4321-4347) requires federal agencies to integrate environmental values into 
their decision making processes by considering the environmental impacts of their proposed 
actions and reasonable alternatives to those actions. Federal agencies such as the US 
Army Corps of Engineers (USACE) and US Environmental Protection Agency (EPA) are 
required to prepare environmental documentation to assess the potential effects of their 
actions which include permitting and funding. Depending on USFWS determination of 
impacts to state and federal threatened and endangered species and federal agency 
interpretation of net impact to wetland functions, it is possible that the USACE or EPA may 
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determine the action requires preparation of substantive NEPA documentation, such as an 
Environmental Impact Statement (EIS). 

The United States Army Corps of Engineers (USACE) Section 404 Dredge and Fill 
Permit.  An USACE Dredge and Fill permit would be required for filling needed to construct 
levees, install pump stations, and create spreader canals in areas where jurisdictional 
wetlands or surface waters would be impacted (33 CFR Part 323). The extent to which these 
resource areas are modified would determine which specific level of USACE permit is 
required.  The area of anticipated wetland impact should be identified once the footprint of 
these facilities is determined.  Consultation with the USACE should occur soon after the 
preliminary identification of facility locations and dimensions to discuss permitting 
requirements.  If a project results in minimal cumulative impacts, it may be included under 
abbreviated forms of authorization, including Letters of Permission, Nationwide Permits or 
General Permits (USACE, 2008).  Letters of Permission are used when the proposed work 
is minor and would not have significant impact on environmental conditions. Nationwide 
Permits are activity specific and may require pre-construction notification. General permits 
are authorizations issued on a nationwide or regional basis for a category of activities when 
the activities are similar in nature and cause only minimal impacts. Individual permits are 
required when more significant alteration of resource areas is proposed and typically require 
the USACE to prepare an Environmental Impact Statement (EIS) under NEPA.   

Florida Department of Environmental Protection (FDEP) Environmental Resource 
Permit (ERP).  The ERP program regulates activities involving the alteration of surface 
water flows, which includes work in uplands that may affect stormwater flow, and dredging 
and filling of wetlands (FDEP, 2007; Florida Statutes 253 and 373).  A water quality 
certification or waiver under Section 401 of the Clean Water Act would be required following 
issuance of an ERP (FDEP, 2007).  This permit, including mitigation, would be coordinated 
with permitting requirements for the USACE.   

USACE Consent to Easement.  The USACE has easements along the entire 
Caloosahatchee River; therefore, a consent to easement would be required by the real 
estate division at the USACE Jacksonville District office following the issuance of USACE 
permits.  The consent to easement would become a condition of the regulatory permit. 
As discussed in Section 5.1, over 20 acres of wetland impact may occur which would require 
wetland mitigation in accordance with the requirements of the USACE permit.  The exact 
acreage of mitigation required would need to be developed during the next phase of the 
project based on a wetland delineation, completion of a Uniform Mitigation Assessment 
Method (UMAM) analysis, and consultation between Florida Department of Environmental 
Protection Agency (FDEP), the US Army Corps of Engineers (USACE) and the District.  
Although a wetland delineation has not yet been completed, over 100 acres of the northwest 
cell of Lake Hicpochee is identified as upland on the US Fish and Wildlife Service National 
Wetland Inventory (NWI) map.  This area could provide a location for on-site wetland 
creation or enhancement that may meet some or all of the acreage requirement for 
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mitigation, depending on the results of the UMAM and agency consultation.  In addition, 
wetland enhancement benefits achieved in existing degraded wetlands throughout the 
remainder of the site through hydropattern restoration may provide additional mitigation 
credits.  An additional option for mitigation would be the use of a regional offsite mitigation 
area (ROMA) if the District has such a site under development for existing or future projects.  
Based on information available on FDEP’s website, no wetland mitigation bank credits are 
available for the geographic region including Lake Hicpochee; therefore, purchase of bank 
credits for mitigation does not appear to be an option at this time (FDEP, 2008).   

South Florida Water Management District (SFWMD) Right of Way (ROW) Permit. This 
permit is a revocable license that may be required in order to connect with, place structures 
in or across, or utilize the canal and levee system (Florida Statute 373, and 40E-6, F.A.C.). 
The permit does not grant property rights, rather, it ensures that activities within the canal 
and levee system are consistent with SFWMD regulations.  Based on discussion with the 
Right of Way Division of SFWMD, this permit may or may not be required for District projects 
depending on the exact scope of work for the project. Once the scope of work is provided to 
Ms. Stubbs for review, she is able to determine the applicability of the permit. 

Glades County Building Permit.  Permit may be required from Glades County for creating 
new structures.  In Glades County, a Permit Application must be submitted to the Glades 
County Building Department (Florida Statue 489).  These are general permits that apply to 
non-residential and non-commercial structures. 

Florida Fish and Wildlife Conservation Commission (FWC) and Unites States Fish and 
Wildlife Services (USFWS) Consultation Letters.  Due to the presence of endangered 
species located within the project area, consultation letters to FWC and USFWS will be 
required and should be submitted as one of the first steps in the next phase of study.  A 
biological opinion from the USFWS South Florida Ecological Services Office may also be 
required, particularly regarding any impacts to listed species, including Audubon’s crested 
caracara (Polyborus plancus audobonii) to ensure that there are no nesting pairs within the 
project area; the Florida panther (Puma concolor coryi), as it is one of the most endangered 
large mammals in the world; the Everglades snail kite (Rostrhamus sociabilis plumbeus); 
and possibly other listed species. 

Florida State Historic Preservation Office (SHPO) Consultation Letter.  To ensure that 
there are no areas of cultural, archaeological, or historical significance within the project 
area, a consultation letter to SHPO may be required. 

Private Landowner Land Acquisition.  Alternatives H-1B, Mod1, Mod2, and Mod3 are 
located within the State Property Line.  Land Acquisition is not anticipated. 
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SECTION 6 OPERATIONS & MAINTENANCE 
This section provides a brief description of the Operations & Maintenance (O&M) 
requirements for Alternatives H1B, Mod1, Mod2, and Mod 3.  More O&M information will be 
provided as the type of pumps and gates are determined in subsequent phases of the 
project. 

 

6.1.1 OPERATION 

The operation of the pumps will be controlled by the stage of the C43 Canal. The objective 
is to operate the pump stations during the wet season when there are high C43 Canal 
stages to rehydrate the upland areas of the Lake Hicpochee site to simulate historic 
conditions. The C43 Canal upstream inflows as well local tributaries provide abundant water 
volume for operation of the stations. Therefore the stations can normally run continuously at 
full capacity during these high C43 Canal stage durations.  The number of days in operation 
will depend on the wet season of each year and a maximum water depth of 2 feet over the 
project area.  The pump stations will discharge to spreader canals that will distribute the 
flows.  The operation of the pump station is intended to be remotely operated, with flexible 
station operational programming to allow modification of the operation of a pump station to 
meet changing physical conditions. 

The new control structure at the Flaghole Canal would be in the open position and the new 
control structure at the new Spreader Canal would be in closed position when the existing 
pumping stations at Flaghole Canal and Hendry-Hilliard Canal are in operation. 

Final control sequences will be developed with SFWMD staff during the detail design 
process.  The existing structures will have their current operational schedule maintained. 

 

6.1.2 MAINTENANCE 

The facility design will address the requirements of the SFWMD for inspection and 
maintenance of the structures and equipment. The facility design will also attempt to reduce 
the SFWMD's long term maintenance requirements by means of specifying corrosive 
resistant materials for the mechanical components, robust structural elements, proven 
coating systems, as well as electrical system safeguards such as surge protection, lightning 
protection, etc.  

Both the control structure and the pump intake will be provided with a means of dewatering 
for gate and pump inspection, maintenance or removal. The pump intake with the entrance 
and backflow prevention gates will be dewatered by closure of the gates and the pump 
down of the intake by use of either the flushing water pumps or of a portable submersible 
pump. Dewatering of the intake for gate maintenance will be accomplished by use of 
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dewatering needles or similar. Access to the intake can be via a manhole and ladder 
provided. 

It is anticipated that alternatives H1B and Mod1 would have 4 pumps, and alternatives Mod2 
and Mod 3 would have 5 pumps, therefore, it is assumed that additional maintenance would 
be required for the latter.  The spreader canals and embankment maintenance requirements 
are anticipated to be the same for all the alternatives. 
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SECTION 7 EVALUATION OF ALTERNATIVES 
7.1 EVALUATION CRITERIA 
The decision matrix approach was used to evaluate, rate and compare the alternatives H1B, 
Mod1, Mod2, and Mod3.  These alternatives are very similar, with only different flow rates 
applied to North Hicpochee. 

The following decision elements were considered the same for all the alternatives, and were 
not included in the decision matrix: 

Hydropattern Restoration: Relative weighting that considers the hydropattern restoration 
ability of each alternative.  Alternatives H1B, Mod1, Mod2, and Mod3 would have the same 
capability of restoring the hydrology of Lake Hicpochee. 

Public Owned Land: Relative weighting that considers the land ownership.  All the 
alternatives are within the State Property Line.  Acquisition of land is not anticipated. 

Permittability: Relative weighting that considers complexity and duration of obtaining 
necessary permits for implementing each alternative.  It is anticipated that similar permitting 
efforts will be required for any alternative (H1B, Mod1, Mod2, and Mod3) based on the 
predicted water levels for each alternative.  However, discussions with state and federal 
regulatory authorities must occur during the next phase of work to confirm this presumption. 

Technical Feasibility: Relative weighting that considers the ability of each alternative to meet 
the design criteria.  This item considers complexity of design and construction for each 
alternative.  Since all the alternatives are similar, with only different flow applied to North 
Hicpochee, the technical feasibility was considered the same to all the alternatives. 

 

The following decision elements have different results depending on each alternative, and 
were included in the decision matrix. 

Storage Capacity: Relative weighting that considers the storage capacity of each alternative. 

Relative Cost: Relative weighting that considers anticipated costs associated with each 
alternative. 

O&M: Relative weighting that considers operation and maintenance issues associated with 
each alternative. 

Environmental Benefit: Relative weighting that considers the net environmental impact/ 
benefit of each alternative. 

Flexibility: Relative ability of providing flexibility to meet different conditions. 



 

 

7.2 PLANNING LEVEL COST 
The major cost items were compared for Alternative H-1B, Mod1, Mod2, and Mod3.  The 
overall rank for the planning level installed cost is the relative ranking of each alternative, 
with 5 being the least expensive and 1 being the most expensive.  The cost below was 
estimated based on SFWMD’s design and construction standards.  More detailed cost will 
be provided in the next phase of this project (Basis of Design Report). 

Table 5.1 presents the Planning Level Installed Cost for Alternative H1B, Mod1, Mod2, and 
Mod3; the overall rank from this table was used in the Decision Matrix. 

Table 7.1: Planning Level Installed Cost 

Pump 
Station

Control 
Structure Canals Levee SUB 

TOTAL TOTAL**

H1B 5 4.0 5.0 4.7 0.5 14.2 23.0 5,500 $4,183

H1B-Mod1 5 5.1 5.0 4.7 0.5 15.3 24.8 7,500 $3,305

H1B-Mod2 4 6.1 5.0 4.7 0.5 16.3 26.4 9,000 $2,934

H1B-Mod3 4 7.0 5.0 4.7 0.5 17.2 27.9 11,000 $2,533
* Criteria: Overall Rank: 5 = the least expensive, 1 = the most expensive
** 20% Contract & Overhead and 35% Contingency

Storage 
Capacity 
($ per ac

ft)

Planning Level Installed Cost ($ million dollars)
Alt. Overall 

Rank*

Storage 
Capacity 

(ac-ft)

 

Table 5.1 shows that Alternative H1B-Mod3 would have the highest cost.  Alternative H1B 
would have the lowest cost.  However, the cost per acre-foot of water stored would be 
$2,533 for Alternative H1B-Mod3, and $4,183 for Alternative H1B. 

The level planning installed cost was generated based on the following assumptions: 

• Design and construction would be in accordance with SFWMD’s standards. 

• All costing has been developed for planning purposes based on a conceptual level of 
design with 35% contingency and 20% general contractor overhead and profit.  
Engineering and construction services are not included in this cost.  The pumping 
stations and control structures cost was based on costs taken from the Forward Pumps 
Project (2007).  The spreader canal and levee cost was based on cut and fill cost from 
the 2006 RS Means Construction Cost. 

• There is no allowance for site remediation costs in the event that contaminated materials 
are encountered. 

• It was assumed that electrical is available at the site. 
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• There is no allowance for wetland mitigation costs, as mitigation acreage cannot be 
quantified at this time.  Assuming that mitigation could be accomplished on site, this 
costs would be relatively minimal, but this assumption requires completion of additional 
analyses as well as consultation with regulatory agencies. 

 

7.3 DECISION MATRIX 
Table 5.2 presents the Decision Matrix with all the alternatives.  Storage capacity was 
considered the most important element in this evaluation; therefore, it has the highest weight 
factor.  Environmental Benefit was scored similarly for all alternatives based on predicted 
water levels, although benefit for Mod 3 was scored slightly lower due to the predicted 
slightly greater expanse of water depths greater than one-foot, which would pose the 
greatest potential for colonization by cattail.  The Environmental Benefit scores are based on 
the presumption that hydropattern restoration would achieve more historic conditions of wet 
meadow and wet prairie vegetation without detrimental effects on terrestrial species, 
although discussions with the state and federal regulatory agencies must occur to confirm 
this assessment, particularly in regard to unanticipated impacts on threatened and 
endangered terrestrial species.  Flexibility was considered the lowest factor because the 
project goal is more towards hydrological restoration than water storage.  The alternative 
that has the highest overall score would be the best choice for this project based on the 
elements considered in this evaluation. 

Table 7.2: Decision Matrix 

5 3 4 4

Alt. Overall 
Score

Storage 
Capacit

A

2

y
Environmental 

Benefit
Relative 

Cost O&M Flexibility

H1B 69

76

75

79

2 5 5 5 2

H1B-Mod1 3 5 5 5 3

H1B-Mod2 4 5 4 4 4

H1B-Mod3 5 4 4 4 5

lternative Decision Matrix

Weighting Factor

* Criteria: 5 = high score, 0 = low score (The higher the better) 
 

The Decision Matrix shows that Alternative H1B-Mod3 has the highest score at 79, followed 
by Alternatives H1B-Mod1 with 76 score.  Additionally, Alternative H1B-Mod3 would provide 
the lowest cost per acre-foot of water stored ($ 2,533 per ac-ft). 
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7.4 FURTHER EVALUATION 
The design concepts for site development have been established with minimal geotechnical 
and site survey information and no direct consultation with state and federal regulatory 
agencies.  Field investigations during subsequent phases of this project will more accurately 
define subsurface conditions and elevations throughout the site.  Due to significant costs 
associated with site development, it is essential that geotechnical field work be conducted 
during the next phase of this project to more accurately define these costs.  Similarly, due to 
the presences of threatened and endangered species, it is important that consultation with 
regulatory agencies occur early in the next phase of the project to identify any potential 
agency concerns regarding unintended consequences to these species.  Completion of 
additional wetland field studies and consultation with agencies is also crucial in regard to 
wetland mitigation requirements, which have not been defined at this time 
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SECTION 8 RECOMMENDATIONS 
Based on the preliminary evaluation of alternatives and hydraulic modeling results, it is 
recommended that Alternative H1B-Mod3 be carried forward as the preferred alternative. 

Alternative H1B-Mod3 would have two pumping stations on the northern side (150 cfs and 
50 cfs), and three new control structures on the southern side of Lake Hicpochee.  No 
improvements on the southeastern portion are anticipated.  These pump stations on the 
northern side would pump water from the C-43 Canal into the north side of the Lake through 
new spreader canals.  More information on required features is described as follows. 

 
8.1 PUMP STATIONS 
The pumping stations are required as described below: 

NE Pump Station: located approximately at the confluence of the C43 Canal and the east 
property boundary.  This pump station would have a pumping capacity of 50 cfs, to lift water 
from the C-43 Canal at 9 feet NAVD to 14 feet NAVD over Lake Hicpochee. 

NW Pump Station: located approximately 1000 feet from the confluence of the C43 Canal 
and Bronson Road.  This pump station would have a pumping capacity of 150 cfs, to lift 
water from the C-43 Canal at 9 feet NAVD to 14 feet NAVD over Lake Hicpochee. 

 
8.2 CANALS 
Four spreader canals and one canal extension will be required as described below.  Each 
canal will have a trapezoidal cross section, 2.5H:1V side slope and 3H:1V berm slope. 

NE Spreader Canal (SW1): approximately 5,600 feet long, supplied by the NE Pump 
Station, parallels NW site boundary.  Capacity: 50 cfs. 

NW Spreader Canal (SW6): approximately 8,400 feet long, supplied by NW Pump Station, 
parallels Bronson Road.  Capacity: 150 cfs. 

S47D Spreader Canal (SW5): approximately 6,500 long, supplied by the C19 Canal, 
parallels the north property boundary.  Capacity: 300 cfs. 

SW Spreader Canal (SW3): approximately 16,500 feet long, supplied by water diverted from 
the Flaghole and Hendry-Hilliard Canals, parallels south property boundary.  Capacity: 500 
cfs. 

Hendry-Hilliard Canal Extension (H-H Ext): approximately 2,000 feet long, supplied by the 
Hendry-Hilliard Canal.  This canal extension would connect Hendry-Hilliard Canal to South 
Hicpochee.  Capacity: 110 cfs. 
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8.3 CONTROL STRUCTURES 
Control Structure No. 1 (CS1): Controls flows downstream of the Flaghole Canal pump 
station.  CS1 opens when south of the existing Flaghole Canal Pump Station water level is 
lower than 11 feet NAVD, and the north water level is higher than 7.9 feet NAVD.  
Otherwise, CS1 remains closed. 

Control Structure No. 2 (CS2): Controls flows to the spreader canal SW3 from the Flaghole 
Canal.  CS2 operates inversely to CS1.  When CS1 is open, CS2 is closed.  When CS1 is 
closed, CS1 is open. 

Hendry-Hilliard Control Structure (CS3): Controls flows from the Hendry-Hilliard Canal 
Extension to the SW Spreader Canal.  CS3 will open when the CS1 structure closes. 

 

8.4 LEVEE 
A new levee will be required south of Lake Hicpochee.  This levee would be approximately 
10,000 feet long.  Maximum height recommended is 4 feet in order to use soil from 
surrounding areas. 

 

8.5 FURTHER INVESTIGATION 
Additional survey, more detailed geotechnical investigation, additional hydraulic modeling, 
and agency consultations regarding environmental effects to specific protected species and 
habitats are recommended during the next phase of this project. 
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