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CHAPTER 2: THE ALTERNATIVES 

2.0 Development of the Alternatives 
NEPA implementing regulations provide guidance on the consideration of alternatives in an EA. 
NEPA implementing regulations require the decision-maker to consider the environmental 
effects of the proposed action and a range of alternatives (40 CFR § 1502.14). The range of 
alternatives includes reasonable alternatives that must be rigorously and objectively explored, 
as well as other alternatives that are eliminated from detailed study. To be “reasonable,” an 
alternative must meet the stated purpose of and need for the project. Project alternatives may 
originate from the proponent agency, local government officials, or members of the public, at 
public meetings, or during the early stages of project development. Alternatives may also be 
developed in response to comments from coordinating or cooperating agencies. The 
alternatives analyzed in this document, in accordance with NEPA, are the result of internal 
scoping and public scoping. 

The purpose of including a No Action alternative in the environmental analysis is to ensure that 
agencies compare the potential impacts of the proposed action to the known impacts of 
maintaining the status quo. Current conditions are used as a benchmark. By using the current 
conditions as the No Action Alternative, impacts of the proposed alternatives would be directly 
compared to the existing baseline. 

The No Action Alternative represents the current conditions present in the project area. Action 
alternatives considered in this EA were developed by the NPS and input by the public during 
project scoping. The collective efforts of these individuals in documenting the requirements for 
the project formed the basis for development of the proposed action alternatives, including the 
Preferred Alternative. 

The Preferred Alternative represents the NPS preferred approach for achieving the proposed 
action and defines the rationale for the action in terms of resource protection and management, 
visitor use and operational use, and other applicable factors. 

NEPA regulations require that the action proponent assess means to mitigate adverse 
environmental impacts associated with implementation of the proposed alternatives (40 CFR § 
1502.16). Each alternative analyzed in this EA includes mitigation measures intended to reduce 
the environmental effects of restoring the failed dams on the East Cape Extension and 
Homestead canals. Mitigation measures, such as Best Management Practices and Standard 
Operating Procedures that would be implemented under any of the proposed actions are 
included in the description of the alternatives.  

The Preliminary Engineering Analysis for the Restoration of the Cape Sable Dams (URS 
Corporation 2007) describes six alternative solutions and discusses each alternative using a 
matrix rating direct impacts, indirect impacts, constructability, dredging, cost, stability, and 
safety. Upon completion of the preliminary study, the No Action (representing the current 
condition) and Action Alternatives derived were further discussed/refined during the Internal 
Scoping Meeting, Public Scoping meeting and NPS Alternatives Workshop. As a result of these 
meetings, the No Action alternative for both dam sites, three Action Alternatives for the East 
Cape Extension canal dam site and five Action Alternatives for the Homestead canal dam site 
were carried forward in this EA to analyze the impacts that would potentially result from 
implementation of these alternatives, in accordance with all applicable laws and policies. 
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2.1 Project Alternatives 
Based on the preliminary analysis, internal scoping with the NPS, and the public input related to 
the proposed project, the following alternatives were carried forward for analysis in the EA. As 
reference, alternative drawings (Figures 2.7 through 2.16), alternative comparison tables 
(Tables 2.2 and 2.3) and Class C Cost Estimates (Tables 2.4 through 2.11) for the East Cape 
Extension and Homestead canal sites are included at the end of Chapter 2 for review. Figures 
2.1 and 2.2 depict close up aerial views of the existing failed dams at the East Cape Extension 
and Homestead canals. 

 
Figure 2.1 – East Cape Extension Canal Failed Dam Site (Facing South) 

 
Figure 2.2 – Homestead Canal Failed Dam Site (Facing West) 
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2.1.1 East Cape Extension Canal and Homestead Canal Alternatives 
 

 Prior to finalizing the location of each of the proposed alternatives, a Digital Terrain Model 
(DTM) based on aerial photography was recently created in March of 2009 for each of the failed 
dam sites. The purpose of the DTM was to determine the topographic features for each of the 
proposed restoration alternatives. The DTM was developed by contouring lands above the 
lowest possible tidal water line for the East Cape Extension and Homestead canal dam sites to 
determine the most suitable location along each canal that coincides with the highest elevation 
points of the adjacent low relief marl ridges. Each site was over-flown obtaining new high-
resolution black and white aerial photography for photogrammetric compilation by stereo plotting 
methods. A survey crew using Real-Time Kinematic (RTK) – Geographic Positioning System 
(GPS) survey equipment surveyed (on the ground) the 3-dimensional locations of specific 
photo-identifiable (PID's) topographic features present in the aerial photography to 3-
dimensional scale and rectified the photography.  

Modeling technologies were used to develop the 3-dimensional spot elevations from the water 
line and above on any lands present within the prescribed area for both canal dam sites. The 
spot elevations peppered about the prescribed site were processed to create an AutoCAD 3-D 
triangular irregular network (TIN), a 3-D mesh of triangular lines connecting the 3-dimensional 
spot elevation points. From the TIN, contours were generated which graphically display relative 
elevation differences land formations above the water line. Please refer to Figures 2.3 and 2.4 
below for details.  Due to the remoteness of the sites, these elevation differences have not yet 
been correlated to NAVD 88 elevation datum.  NAVD 88 datum and vertical control for the site 
will be completed in the near future in support of future design related activities. 

The results of the DTM are represented in Figures 2.3 and 2.4 below. Figure 2.3 shows the 
approximate location of the preferred alternative for the East Cape Extension canal with respect 
to these DTM (highest) elevations. Comparative elevations in the vicinity of the existing and 
proposed dams are comparatively small and tend more to be sloping gently away from the 
canal.  Such elevation changes are more indicative of the placement and speading of excavated 
material away from the canal excavation during the original canal construction.  There appears 
to be minimal topographic relief which can be associated with a low lying Marl ridge paralleling 
the Lake Ingram shoreline in the vicinity of the existing dam.  

Figure 2.4 shows the approximate location of the preferred alternative for the Homestead canal 
with respect to these (highest) elevations.  The results of the DTM survey also identified a low 
lying area along the Homestead Canal just south of the existing failed sheetpile structure. This 
low lying area is approximately 40 feet by 150 feet and would require approximately one foot of 
fill to mitigate the potential for short-circuiting the proposed restoration alternatives.  Additional 
filling of the canal bank area should be performed in this area to re-establish the elevated fill 
berm along the edge of the canal. Such filling is recommended so that flow around and south of 
the proposed plug area maintains a slow overland sheetflow course and does not short circuit 
such overland flow by discharge into the canal.  These filling activities are addressed in each of 
the proposed alternatives presented below, except for Alternative C, since this low lying area is 
located in the immediate vicinity of the failed dam and the area will be filled as part of Alternative 
C. 

The DTM survey is available for review from the National Park Service upon request.
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2.1.1.1 Alternative A (No Action - Continue Current Management)2 
The No-Action alternative involves leaving the existing sheetpile in the East Cape Extension and 
Homestead canals where it is today and allowing the channel to continue to widen through 
natural erosional processes. This alternative would fail to accomplish the goals of the NPS and 
the U.S. Fish and Wildlife Service (USFWS), which are to meet the project objectives of 
improving fish and wildlife habitat, correct safety hazards associated with the failed structures, 
and preventing motorized vessel entry into Cape Sable wilderness. In addition, no action would 
also require NPS personnel to continue their routine inspection and maintenance program of the 
failed dam structures in perpetuity to prevent access to unsafe and dangerous areas. Since the 
failed dam structures create strong white water currents during tide changes, NPS has been 
using floating buoys and cables to prevent unauthorized access. Unfortunately, due to the 
remote location of these failed structures and the desire for people to access the fishing areas 
behind these structures (interior marshes), vandalism has become an on-going maintenance 
issue for NPS personnel to prevent unauthorized access. 

2.1.1.2 Action Alternative C (Repair in Place) 
Repairing the existing steel sheetpile walls includes extending them further inland. This 
alternative strengthens the existing dams by adding additional sheetpile landward on both sides 
of the dams. The landward sheetpile would be installed to form a flow deflector wingwall to 
prevent seepage and tunneling through the marl. The deflector wingwalls would also help to 
prevent illegal motorized boat entry into the wilderness area minimizing opportunities for 
vandals to alter the banks beyond the edge of the sheetpile walls.  

Subsequent to sheetpile installation, fill material would be placed adjacent to the sheetpile walls 
(2.5:1 slope from the sheetpile to the ground) to substantially increase the lateral support for the 
dams. Additionally, graded riprap would be placed on top of the fill material and along the 
deflector wingwalls to provide erosion resistance. The repair of the existing dams would also 
include an engineering component to provide safe passage over the restored dam for non-
motorized boaters (canoeists/kayakers). 

In addition to the above, Action Alternative C for the Homestead canal dam site would require 
dredging a 52-foot wide by approximately 8,320 feet long temporary access channel within Lake 
Ingraham from the western terminus of the Ingraham canal to the Homestead canal due to the 
shallow water depths of Lake Ingraham. Per NPS staff, the current water elevations at high tide 
in Lake Ingraham are up to 2 feet above existing substrate with portions becoming exposed at 
low tide due to accelerated sediment deposition. According to Wanless and Vlaswinkel (2005), 
portions of the lake have transitioned from an open water system to a mud flat system in recent 
years. The channel would be dredged to a depth of approximately 6 feet below the mean low 
water elevation. To minimize impacts caused by dredging, a mechanical (bucket) dredge would 
be used. While both hydraulic and mechanical dredging methods would successfully remove the 
accumulated sediments within the channel, mechanically dredged sediment would be placed 
along the sides of the channel (less impact), versus hydraulic dredging which would require an 
off-site dewatering area and possible treatment equipment to allow dredge water effluent to be 
returned back to Lake Ingraham. For mechanical dredging operations within Lake Ingraham, 

                                            
2  Current Management includes, but is not limited to, public education about wilderness restrictions and safety 

hazards; maintenance of cables, floats and signs warning boaters of hazards; enforcement of regulations 
prohibiting motorized boats from entering wilderness area above the dams; monitoring of resource conditions 
and safety hazards. 
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accumulated sediments in the channel would be removed with a conventional barge-mounted 
long-reach excavator (40 to 60-ft reach). The width of the base of the dredged channel would 
not exceed 40 feet with anticipated 3:1 side slopes for a total top cross-sectional channel width 
of approximately 52 feet. The dredged material [approximately 40,000 cubic yards (CY)] would 
be temporarily stockpiled in areas adjacent to the dredged channel or other suitable area. Some 
of the dredged material would disperse through natural wave energy and erosional processes. 
However, construction procedures would include the use of turbidity curtains to contain 
disturbed sediments and reduce water quality impacts. A turbidity monitoring plan would be 
implemented during construction to ensure continued compliance with State water quality 
criteria. Upon completion of construction, the remaining material would be pulled back into the 
channel via a barge and heavy equipment (e.g., clam shell, backhoe, etc.). Over time, the 
dredged channel would be returned to pre-construction condition via natural processes. 

2.1.1.3 Action Alternatives D (New 100’ Plug - Marl Ridge Location) and G (New 
370’/430’ Plug – Marl Ridge Location) 

This alternative includes the extraction and relocation of the existing free-standing sheetpile 
walls (previous dam structures) to narrower more suitable locations that are in better alignment 
with the marl ridge. It is anticipated that 80% of the extracted steel sheetpile would be reused. 
Additionally, earthen plugs would be constructed by installing a second sheetpile wall upstream 
or downstream of the first wall within the canals. For Alternative D, the two sheetpile walls would 
be placed a distance of approximately 100 feet apart, and for Alternative G, the two sheetpile 
walls would be placed a distance of approximately 370 feet (for the East Cape Extension canal 
dam site) or 430 feet (for the Homestead canal dam site) apart. The area between the two walls 
would be filled and planted with wetland vegetation to reduce the potential for erosion. The fill 
material would originate from an off-site location. Landward sheetpile would be installed in all 
four quadrants of the plugs to form flow deflector wingwalls to promote surface sheetflow away 
from the dam structures and thus prevent seepage and tunneling through the marl. Additionally, 
fill material would be placed adjacent to each sheetpile wall (2.5:1 slope from the sheetpile to 
the ground on the waterward side) to substantially increase the lateral support for the dams. 
Graded riprap would be placed on top of the fill material along the outside face of the sheetpile 
walls and along the deflector wingwalls and canal banks to provide erosion resistance. These 
alternatives would also include an engineering component to provide safe passage over the 
restored dams for non-motorized boaters (canoeists/kayakers). 

In addition to the above, Action Alternative D or G for the Homestead canal dam site would 
require dredging a 52-foot wide by approximately 8,320 feet long temporary access channel as 
described in Alternative C.  

To restore the low lying area identified in the DTM survey, additional fill will be added along the 
southern bank of the Homestead canal (only) just east of the failed dam structure to raise the 
elevation along the bank by approximately one foot. It is estimated that approximately 500 cubic 
yards of fill will be required. Since an access channel will be provided, a shallow draft barge will 
be used to transport the fill material to the site. Once the barge has been positioned at the site, 
a long reach excavator will be used to transport the fill from the barge to the low lying area. A 
small front end loader will than be used to grade the fill placed in the low lying area to match the 
adjacent topographic elevation.   

2.1.1.4  Homestead Canal Modified Alternatives 
Impact minimization efforts have been considered during this study to reduce impacts to the 
adjacent wetland/surface water systems to the maximum extent possible while maintaining safe 
and sound engineering and construction practices. Therefore, modified alternatives of the above 
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described Action Alternative D (New 100’ Plug – Marl Ridge Location) and Action Alternative G 
(New 430’ Plug – Marl Ridge Location) were developed and carried forward in the EA for further 
analysis for the Homestead canal only. These modified alternatives provide a construction 
option for the Homestead canal dam site (only) that allows for further avoidance and 
minimization of impacts to natural resources through eliminating the need to dredge the 52-foot 
wide by approximately 8,320 feet long navigational channel through Lake Ingraham as 
described above for Alternatives D and G for dam site access. 

2.1.1.4.1 Action Alternatives D1 (New 100’ Plug - Geotubes) and G1 (New 430’ Plug - 
Geotubes) 

Dredging of an access channel in Lake Ingraham would not be required with these modified 
alternatives of Alternatives D and G. Geotubes would supplant the proposed sheetpile walls 
associated with Alternatives D and G. Geotubes are large tubular sand bags that are filled in 
place by pumping sand or slurry through a pipe from a barge. They are typically used to build 
structures such as breakwaters, shoreline protection or island creation. For these modified 
alternatives, fill material would be transported to the Homestead canal work area through a 
constructed floating pipeline. The 6 to 8 inch pipeline would be constructed using a shallow draft 
barge and would run from the work area to a larger barge located at a designated staging area 
at the western terminus of the Ingraham canal (eastern mouth of Lake Ingraham) for a distance 
of approximately 1.5 to 2 miles. The constructed floating pipeline would be anchored to the 
northern edge of the existing channel in Lake Ingraham and the eastern edge of the approach 
channel to the Homestead canal. The water depths within the Ingraham canal are sufficient and 
would not require dredging. Fill material would be transported to the staging area at the 
Ingraham canal and conveyed through the pipe via hydraulic pumping to the work area in order 
to avoid potential adverse impacts to the lake from dredging activities. In addition, the existing 
sheetpile dam would be cut off at a suitable level using a torch in place of extracting the 
sheetpile with heavy equipment as with Alternatives D and G. The sheetpile would be removed 
for safety. Please reference Figure 2.5 for an aerial-view schematic of the proposed 
pump/pipeline system. 

To restore the low lying area identified in the DTM survey, additional fill will be added along the 
southern bank of the Homestead canal (only) just east of the failed dam structure to raise the 
elevation along the bank by approximately one foot. It is estimated that approximately 500 cubic 
yards of fill will be required. Since an access channel will not be available to allow for a shallow 
draft barge to enter the work area, a helicopter will be used to transport fill material to the site to 
place the fill material in the low lying area. Due to the difficulty in transporting heavy equipment 
to the work site, manual labor will be used to grade the fill to match the adjacent topographic 
elevation.   
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Figure 2.5 – Aerial View Schematic of Proposed Pump/Pipeline System 

2.1.1.5 Elements Common to all Action Alternatives 
Several of the elements proposed as a part of this project would be common to all the 
alternatives considered, excluding the no action alternative. These elements are described 
below. 

Signage 

To ensure safety, warning signs would be posted at each of the proposed dam structures. Signs 
would constructed of reflective material and posted a minimum of 5-ft above mean high water. 
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Floating Mooring Buoys 

Floating mooring buoys would also be installed downstream (towards Lake Ingraham) of the 
dam structures for motorized vessel anchoring. Marine anchors would be utilized to secure the 
mooring buoys to the canal bottom to minimize potential substrate disturbance with installation. 

Florida Keys Staging Area 

All the necessary equipment and fill (earthen fill and riprap) would be mobilized to a suitable 
water transportation staging area in the Florida Keys (e.g., Sugarloaf Key or Marathon) by 
conventional dump trucks due to a lack of a suitable staging area in Everglades National Park 
and to further meet the criteria for avoidance and minimization of impacts to wetland resources. 
The exact location of the staging area in the Florida Keys would be determined by the awarded 
contractor; however, the area would be located entirely in previously disturbed uplands (i.e., 
parking lot, paved area, previously filled area, etc.). Construction materials would be transported 
to the East Cape canal via barges and tugs to the respective construction staging/work areas. 
The barges are anticipated to access the East Cape canal through existing navigational 
channels and/or deep water areas of the Gulf of Mexico and Florida Bay originating from the 
designated staging area in the Florida Keys. A potential barge route is depicted in Figure 2.6. 
The barge route was determined using available Geographic Information System (GIS) data 
layers obtained from the National Oceanic and Atmospheric Administration (NOAA) Coastal 
Services Center documenting bathymetric contours for the state of Florida and surrounding 
areas (NOAA CSC, 2000). The exact route would be determined by the awarded contractor; 
however, the route would be restricted to existing navigational channels and/or deep water 
areas of the Gulf of Mexico and western Florida Bay to avoid potential adverse impacts to the 
submerged resources.  

Woody Vegetation Clearing and Trimming 

Clearing of woody vegetation would be performed where necessary, along the banks of the 
canal for equipment access and construction within the limits of a designated safe work zone. 
Trimming of overhanging mangrove trees may also need to occur within the western portion of 
the Homestead canal and the southern portion of the East Cape Extension canal for barge 
access to the designated work zone (dam site). Trimming would be conducted per the 
requirements of the Florida Department of Environmental Protection’s (FDEP) Mangrove 
Trimming Permit (to be acquired prior to commencement of construction). 

Restoration of Disturbed Areas 

Areas located within the designated work area that are disturbed but not permanently filled as 
part of the construction would be restored. The exact type of restoration would depend on the 
size and location of the area, but would generally include removal of any construction materials 
and incidental fill material, followed by regrading to the historic contours. Any non-native 
vegetation observed within or directly adjacent to the work area would be removed concurrent 
with the regrading activities. Regrading would facilitate natural recruitment of native hydrophytic 
vegetation. To expedite the stabilization of the area, native vegetation will be planted in the 
area. A monitoring program would be initiated by the NPS in order to monitor the re-growth of 
native vegetation in the work zone areas for a period of up to five years.  

Waste Management 

Waste is primarily expected to be generated from servicing and maintenance of equipment. This 
waste is expected to be maintained on the barge. Portable toilets would be arranged and placed 
at the dam site. The waste from the portable toilets would be pumped out, removed from park 
and disposed at an appropriate disposal facility. 



 

43 

Turbidity Control 

Construction procedures would include the use of turbidity curtains to contain disturbed 
sediments and reduce water quality impacts. A turbidity monitoring plan would be implemented 
during construction to ensure continued compliance with State water quality criteria. 

 
Figure 2.6 – Potential Barge Route 

Monitoring 

Anticipated monitoring during construction would include water quality/turbidity monitoring and 
monitoring for protected wildlife species. Standard USFWS and FFWCC guidelines for the 
protection of protected species that have the potential to occur within the project area (including 
but not limited to manatees, turtles, crocodiles, and smalltooth sawfish) would be implemented 
during construction activities to prevent injury. Anticipated long term monitoring/maintenance 
would include periodical riprap monitoring/maintenance. The structural aspects of the dam 
would also be monitored on a quarterly basis and after each major storm event. The 
construction phase of the project would be conducted outside of crocodile nesting season to 
avoid adverse impacts to this protected species. 

Canoe/Kayak Portage 

Repair of the existing breached dam would prevent illegal motorized boat entry into the 
wilderness area. However, the potential exists for vandals to attempt to alter the banks of the 
canal beyond the outer edges of the dam, enabling access for illegal motorized boats. 
Installation of the deflector wingwalls and/or riprap would mitigate this type of activity. Also, the 
repair of the existing dam would include an engineering component to provide safe passage 
over the restored dam for non-motorized boaters (canoeists/kayakers). To provide safe portage, 
a floating dock structure (approximately 10-ft by 10-ft) would be constructed in the center of 
each dam entrance. The dock would be constructed using a wood-plastic composite lumber 
composed of wood and recycled plastics. The dock structure would be constructed so that a 
portion of the structure would extend over the water. A ladder would be placed on each dock to 
allow for access. For Alternatives D/D1 and G/G1, a hardened path would be installed across 
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the proposed plug/dam using articulated block riprap (interlocking mats) to provide safe and 
sustainable passage across the plug/dam (see Alternative Drawings at the end of Chapter 2 for 
portage details).  

Bank Stabilization 

Banks would be stabilized within the limits of the work area to prevent internal piping and 
erosion of the marl into and through the riprap. This is accomplished by first placing a layer of 
fine sand fill over the existing sub-grade to establish a 2.5:1 side slope, which would act as both 
a graded filter and drainage exit for water seeping around the ends of the sheetpile and would 
prevent internal piping movement of the lime silts. The fine sands would be covered by a layer 
of non-woven geotextile fabric to prevent movement of the fine sands into the riprap. The fabric 
would be covered by a riprap system consisting of a coarse bedding sand/small gravel layer 
overlain by a coarse riprap surface cover.  

2.2 Mitigation Measures 
Mitigation measures would be used to prevent or minimize potential adverse impacts associated 
with the selected alternative, and these measures have been included in the evaluation of 
impacts of all action alternatives. Mitigation measures that would be undertaken during project 
implementation include, but are not limited to, those listed below. 

2.2.1 General Construction Mitigation Measures 

• Pre- and post-construction erosion control BMPs would be implemented, including the 
installation and inspection of silt fences, straw bale barriers, sediment traps, or other 
equivalent measures, and revegetation of area to control erosion, preserve water quality, 
protect wildlife and habitat, protect marine resources and EFH, and prevent soil 
contamination. Erosion and sediment control BMPs would be inspected and maintained 
on a regular basis and after each measurable rainfall to ensure they are functioning 
properly. 

• Steps would be taken to minimize the introduction of non-native species and would 
include washing equipment before entering the park; minimizing disturbances; and 
initiating revegetation of disturbed areas immediately after construction. The NPS would 
follow all of the guidelines outlined in the South Florida and Caribbean Parks Exotic 
Plant Management Plan and the Everglades National Park Hurricane Plan. 

• Environmental training would be implemented to help educate construction personnel 
with the intent of reducing impacts on water quality, wetland resources, wildlife, and 
marine resources and EFH. 

• All construction areas would be protected to confine potentially adverse activities to the 
minimum area required for construction. All protection measures would be clearly stated 
in the construction specifications, and workers would be instructed to avoid conducting 
activities beyond the construction zone. The use of previously undisturbed areas would 
be minimized to the extent possible by selectively choosing staging areas and clearly 
defining and marking construction zones and perimeters. 

2.2.2 Geology, Topography and Soils 

• Spill prevention, control, and countermeasure procedures, as well as storm water 
pollution prevention measures, would be implemented to protect soils from erosion and 
contamination. 
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• The use of tarps or similar cover materials would be used on stockpiled fill and other 
erosion prone areas during construction to minimize erosion as a result of storm events.  

2.2.3 Water Resources 

• A spill prevention, control, and countermeasures plan would be completed and 
implemented for any fuel storage tanks, which would meet all applicable standards for 
construction and leak detection. Areas used for refueling would be limited to areas 
where these activities currently occur. 

• Equipment containing fuels would be checked frequently for leaks.  

• Construction procedures would include the use of turbidity curtains to contain disturbed 
sediments and reduce water quality impacts. 

• A turbidity monitoring plan would be implemented to ensure compliance with State water 
quality criteria. 

• A temporary “no wake zone” would be established in and near the project area during 
construction to eliminate further dispersal of suspended sediments. 

• Impacts to wetland resources would be avoided and minimized to the maximum extent 
feasible through the implementation of construction BMPs. All unavoidable impacts 
would be mitigated. 

2.2.4 Wildlife and Habitat 

• Revegetation efforts would include using seeds from native species during revegetation; 
monitoring reclamation; and implementing exotic species control as necessary. 

• Pre- and post-survey construction surveys for selected species (e.g. crocodiles, Eastern 
indigo snakes, and smalltooth sawfish) would be implemented. 

• Spill prevention, control, and countermeasure procedures, as well as storm water 
pollution prevention measures, would be implemented to reduce the potential for 
petroleum products from leaking equipment or vehicles to reach surface waters. 

• Per NPS Management Policies 2006, artificial lighting would not be used in locations 
where its presence would disrupt wildlife dependent on the dark; minimal-impact lighting 
techniques would be used (e.g., consideration of yellow versus white lights, use of 
timers); artificial lighting would be shielded and directed, where necessary, with regard 
for natural night sky conditions. The use of lighting is not anticipated in view of the fact 
that all construction activities are expected to take place during daylight hours. However, 
construction crews may carry emergency/safety lighting and would be instructed to abide 
by the NPS Management Policies 2006. 

2.2.5 Marine Resources and Essential Fish Habitat 

• Construction procedures would include the use of turbidity curtains to contain disturbed 
sediments and reduce water quality impacts. 

• A turbidity monitoring plan would be implemented to ensure compliance with State water 
quality criteria.  

• Impacts to marine resources would be avoided and minimized to the maximum extent 
feasible through the implementation of construction BMPs and standard USFWS, NOAA 
and FFWCC protection measures. All unavoidable impacts would be mitigated. 
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2.2.6 Special Status Species  

• To reduce potential impacts on wildlife, construction activities occurring near sensitive 
habitats would be scheduled to minimize potential impacts during periods of breeding, 
nesting, and rearing of young (especially noting the American crocodile nesting season). 
Construction would occur only during daylight hours to reduce effects on nocturnal 
foraging or rest. 

• Pre-construction surveys would be conducted to identify any federal- and state-listed 
species occurring in the area. Should individuals or nest sites be identified, additional 
measures would be taken to avoid impacts (e.g., fencing nest sites, providing 
information to contractors about the species). 

• Construction would include all applicable environmental regulatory agencies’ standard 
protection measures (including, but not limited to manatee, sea turtle and smalltooth 
sawfish), including no wake zones and monitoring during construction. Additional 
specific measures may be indentified during Section 7 consultation with the agencies for 
the project permits 

• Measures listed under “Wildlife” and other resource protection mitigation would also 
serve to reduce impacts on special status species. 

2.2.7 Wilderness 

• Measures listed above under “Water Resources” and “Wildlife” would serve to protect 
wilderness values and quality as well. 

• Construction procedures would follow the minimum tool analysis for construction and 
would include provisions to minimize impacts to natural resources that contribute to 
wilderness values, including use of turbidity curtains during construction. 

2.2.8 Cultural Resources 

• To avoid damage to previously unknown archaeological resources, archaeological 
surveys and testing activities in previously un-surveyed and/or undisturbed areas would 
be conducted prior to ground-disturbing activities. If any resources are encountered, 
mitigation of project impacts (in consultation with appropriate agencies) or adjustment of 
the project design would take place to avoid or limit the adverse effects on prehistoric 
and historic archaeological resources. Stop-work provisions would be included in the 
construction documents should archaeological or paleontological resources be 
uncovered. It should be noted there is a low probability that the project area contains 
undiscovered archeological resources. 

• Monitoring would be done if any excavation exceeds the depth of existing ground 
disturbance. In the event that cultural resources are encountered during any necessary 
excavation work, project work would be halted and the discovery process would be 
initiated. 

• If previously unknown archaeological resources are discovered, work would be stopped 
in the area of any discovery and the NPS would consult with affiliated tribes, pursuant to 
NAGPRA and the Draft Park NAGRPA Plan of Action for Inadvertent Discoveries, 
Everglades National Park and Associated Tribes (May 2008) 
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2.2.9 Visitor Use and Experience / Public Safety 

• Construction information and general information about the project would be posted at 
the park, distributed to visitors, and made available on the park’s web site. Signage and 
notices would be used to inform visitors about the purpose of the project and to protect 
visitor and staff safety during construction activities. 

• Artificial lighting, including minimum illumination levels, light-emitting diodes (LED), 
limited color spectrum (e.g., yellow) lights, and timers and sensors would be used, where 
applicable, to ensure safety. 

• The use of artificial lighting would be restricted to areas where security, basic human 
safety, and specific cultural resource requirements must be met. 

2.2.10 Noise/Soundscapes 

• Construction activities for the Cape Sable Dams Restoration Project would involve 
multiple pieces of heavy equipment for placement of sheetpile and fill material. Best 
management practices for noise, such as using mufflers on heavy equipment and noise-
muffling construction materials, would be implemented at Cape Sable, resulting in short-
term minor impacts to soundscapes. Assuming that heavy equipment operates at 80 to 
90 decibels (dB), and that sound levels decrease approximately 6 dB with the doubling 
of distance (Harmon 2006), it would be estimated that natural attenuation would 
decrease the noise from these activities to no greater than 32 to 42 dB at a distance of 
about 1,500 feet from the work area; noise would continue to dissipate with increased 
distances from the area.  

2.2.11 Air Quality 

• Everglades National Park enjoys a Class I clean air status. If dust were generated during 
construction, best management practices for dust suppression would be initiated. 
Emissions from construction vehicles would be kept to a minimum by restricting idling 
time.  

2.3 Cost Analysis of the Alternatives  
A preliminary cost analysis of the no action and action alternatives was conducted to estimate 
the financial feasibility of the proposed Cape Sable Dam Restoration project under each of the 
scenarios. Rough “Class C” costs were estimated for each of the alternatives based on unit 
prices obtained from vendors and R.S. Means (see Tables 2.6 through 2.13 at the end of 
Chapter 2). Class C estimates are cost estimates that occur at the conceptual level of planning. 
All estimates for construction include government factors to account for the remote location, 
federal wage rate factor, design contingency, government general conditions, prime fees, 
contracting method adjustment, and escalation. All of these estimates are represented in 2009 
dollars and were based on single-unit costs, and costs were not adjusted to account for possible 
volume discounts or similar cost savings. 

As project implementation moves forward, Class B (Budgetary Estimates) would be developed 
at the schematic design phase, and Class A (Actual Estimates) would be developed for the 
associated construction documents.  

The Value Analysis/Choosing By Advantages (VA/CBA) Workshop was conducted on April 2-3, 
2009 in which the preferred alternatives were identified. Please see Section 2.7 “Preferred 
Alternatives” for details. 
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2.4 Alternatives Considered and Dismissed 
Based on the preliminary analysis, internal scoping with the NPS, and the public input related to 
the proposed project, the following alternatives were considered and dismissed from further 
analysis in the EA: 

2.4.1 Action Alternative B - Relocate Existing Failed Sheetpile Dams to Narrower 
Locations 

This alternative would relocate the existing failed sheetpile dams to a narrower location 
upstream in the canals. The relocated dams would be strengthened by adding sheetpile 
wingwalls landward on both sides of the dams. The wingwalls would deflect surface flows away 
from the dams, help prevent illegal motorized boat entry into designated wilderness and reduce 
opportunities for vandals to alter the banks beyond the edge of the sheetpile walls. This 
alternative was considered but dismissed because it is similar to retained alternative C, it would 
require extracting and moving the existing sheetpile to currently undisturbed areas, and 
because a more sustainable solution, such as a plug configuration, would be preferable. 

2.4.2 Action Alternative E - Plug from Mouths of Canals Upstream to the Existing Dams 
This alternative proposes plugging the two canals from their mouths upstream to the site of the 
existing dams to reduce tidal inflow up to the repaired dams. A sheetpile or geotube dam would 
be installed at the mouths of the canals which would be filled up to the existing dams or a 
reasonable distance beyond the highest elevation point of the marl ridge (based on the  digital 
terrain model described in Section 2.1.1.3). This alternative was considered but dismissed 
because it is similar to retained Alternatives G and G1 and would not be optimally cited along 
the high topographical point at the marl ridge. Furthermore, it was deemed economically 
infeasible due to the increased costs of filling longer reaches of the canals. 

2.4.3 Action Alternative F - Backfill East Cape Canal from Florida Bay to the Existing 
Dam 

This alternative proposes backfilling the East Cape Canal from Florida Bay to the existing failed 
dam or a reasonable distance across the marl ridge at the East Cape Canal Extension. It would 
also consist of plugging the Homestead Canal across the width of the marl ridge. This stretch of 
the East Cape Canal is approximately one mile long, 250 feet wide and ten feet deep. Due to 
the extensive size and volume of fill required for East Cape Canal, this alternative was deemed 
economically infeasible and would not be implemented in a timely manner. In addition, filling the 
East Cape Canal from Florida Bay to the existing failed dam at the East Cape Extension Canal 
would cut off boat access to Lake Ingraham and the backcountry from the southern edge of 
Cape Sable, requiring park visitors to travel almost eight miles to the western entrance to Lake 
Ingraham. For these reasons, this alternative was dismissed from further consideration. 

2.4.4 Action Alternative H - Backfill as Much of the Canals as is Feasible 
This alternative proposes backfilling as much of the East Cape Extension and Homestead 
Canals as is feasible. This alternative would be very similar to two other retained alternatives, 
Alternatives G and G1 that include an amount of fill that was considered to be economically 
feasible. In addition, the East Cape Extension and Homestead Canals are both National 
Register-eligible historic resources and backfilling substantial portions of the canal would 
substantially affect the historic character of the resources. Filling the East Cape Extension and 
Homestead Canals would also cut off non-motorized boat access into the designated wilderness 
from Lake Ingraham and the East Cape Canal. This change would likely be controversial and 
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potentially result in a moderate to major adverse effect on visitor use and experience. For these 
reasons, this alternative was dismissed from further consideration. 

2.4.5 Action Alternative I - Plug Canals in Several Places with Geotubes or Fill 
This alternative would plug the East Cape Extension and Homestead Canals in several places 
rather than the current configuration of only one dam at each canal. One of the objectives of the 
dam restoration project is 50-year sustainability of the replacement structure. This alternative 
would be less likely to fail than Alternatives B or C but probably would not be substantially more 
reliable that Alternatives D or G. Therefore, the alternative of multiple plugs in each canal was 
determined to be unnecessarily redundant since other alternatives put forward with only one 
dam location are being designed to meet the 50-year sustainability objective. Therefore, this 
alternative was dismissed from further consideration. 

2.4.6 Action Alternative J - Completely Fill in the Canals 
This alternative proposes backfilling the entire length of the East Cape Extension and 
Homestead Canals. The extensive size and volume of fill required for this alternative makes it 
economically infeasible and it would not be implemented in a timely manner. In addition, the 
East Cape Extension and Homestead Canals are both National Register-eligible historic 
resources and backfilling substantial portions of the canal would substantially affect the historic 
character of the resources. Filling the East Cape Extension and Homestead Canals would also 
cut off non-motorized boat access into the designated wilderness from Lake Ingraham and the 
East Cape Canal. This change would likely be controversial and potentially result in a moderate 
to major adverse effect on visitor use and experience. For these reasons, this alternative was 
dismissed from further consideration.  

2.4.7 Action Alternative K - Repair Middle Cape at Gulf and East Cape Canal at Florida 
Bay 

This alternative proposes repairing the Middle Cape Canal at the Gulf of Mexico and the East 
Cape Canal at Florida Bay. Blocking these larger canals at the coast may substantially limit 
spring tide incursions into the interior marshes; however, due to the extensive size and volume 
of fill required for this alternative, it was found to economically infeasible and would not be 
implemented in a timely manner. In addition, filling of the Middle Cape Canal and East Cape 
Canal would entirely sever boat access to Lake Ingraham and the backcountry, prohibiting park 
visitors from traveling into these areas. This change would likely be controversial and potentially 
result in a moderate to major adverse effect on visitor use and experience. For these reasons, 
this alternative was dismissed from further consideration. 

2.5 How Alternatives Meet Project Objectives 
As stated in Chapter 1, Section 1.1 “Purpose of and Need for Action”, all action alternatives 
selected for analysis must meet all objectives to a large degree to be considered reasonable. 
The action alternatives must also address the stated purpose of the plan and resolve the need 
for action. Alternatives were assessed as to how well they would meet the plan objectives. 
Tables 2.12 and 2.13 (located at the end of Chapter 2) summarize the results of this 
assessment. The action alternatives would meet the objectives either fully or to a large degree. 

2.6 Environmentally Preferable Alternatives 
In accordance with DO-12 (NPS 2001), the NPS is required to identify the “environmentally 
preferred alternative” in all environmental documents, including EAs. According to Council on 
Environmental Quality (CEQ) guidelines, the environmentally preferred alternative is the 



 

50 

alternative that would promote the national environmental policy, as expressed in Section 101 of 
the National Environmental Policy Act (NEPA), to: 

(1) fulfill the responsibilities of each generation as trustee of the environment for succeeding 
generations; 

(2) assure for all Americans safe, healthful, productive, and aesthetically and culturally pleasing 
surroundings; 

(3) attain the widest range of beneficial uses of the environment without degradation, risk to 
health or safety, or other undesirable and unintended consequences; 

(4) preserve important historic, cultural and natural aspects of our national heritage; and 
maintain, wherever possible, an environment which supports diversity, and variety of individual 
choices; 

(5) achieve a balance between population and resource use which would permit high standards 
of living and a wide sharing of life’s amenities; and 

(6) enhance the quality of renewable resources and approach the maximum attainable recycling 
of depletable resources. 

A description of how each alternative would or would not achieve the requirements of sections 
101 and 102(1) of the NEPA criteria is provided below and illustrated through a rating system in 
Table 2.1.  

Criterion 1 — Everglades National Park is a unit of the national park system, and as the trustee 
of this place the National Park Service would continue to fulfill its obligation to protect this area 
for future generations. Alternative A (the no-action alternative) would not adequately protect and 
preserve the Cape Sable area for future generations - conditions associated with the failed 
sheetpile dams would continue and potentially increase the anthropomorphic impacts on 
erosional processes within the two canals and the greater Cape Sable area, further deteriorating 
the environmental values of the area. Each of the action alternatives would meet the objectives 
of preventing further saltwater intrusion and restoring the freshwater marshes of the area; 
however, the long-term sustainability of the Alternative C design is less than that of Alternatives 
D/G and D1/G1. Therefore, Alternatives D/G and D1/G1 would do a better job at providing a 
long-term solution for the area – they would provide the greatest level of protection for park 
resources over time.  

Criterion 2 — Alternative A (the no-action alternative) would not provide safe, healthful, 
productive, and culturally pleasing surroundings for all Americans because existing conditions 
would continue and likely worsen - the failed sheetpile dams would continue to pose safety 
concerns to park visitors and staff using the area. The eroded canal conditions would continue 
to appear unnatural and cause undesirable consequences to the natural and aesthetic 
resources of the area. Alternative C would pose safety concerns to park visitors due to the fact 
that the elevation of the sheet pile would be lower than that of the marl ridge and would allow 
water to flow over the dam itself, presenting a hazard to park visitors. Alternatives D/G and 
D1/G1 would all provide the same level of human safety through a design that provides for safe 
and effective portage of the dams for park visitors with non-motorized vessels such as canoes 
and kayaks. Alternatives D/G and D1/G1 include the planting of mangroves and other native 
vegetation on top of the plug, offering more natural and aesthetically pleasing surroundings. 
Furthermore, the canal and buoy system that would be required under Alternative C would be 
considered a visual detraction and nuisance to some visitors. 

Criterion 3 — Alternative A (the no-action alternative) would continue to cause substantial 
adverse impacts to the environmental resources of the area. The Cape Sable system and its 
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resources would continue to degrade, resulting in undesirable environmental consequences that 
limit the beneficial uses and services that the environment provides to the South Florida region. 
The action alternatives would minimize adverse impacts to natural resources by decreasing the 
velocity of water passing through the canals during tidal flows, thereby reducing erosional 
processes along the canal banks. This would result in an increase in the retention of freshwater 
in the interior freshwater and brackish marshes during wet season rains. However, due to the 
design of Alternative C, saltwater intrusion and freshwater loss would occur more frequently 
than under Alternatives D/G and D1/G1, which include an earthen plug that would attempt to re-
create the natural marl ridge topographic conditions that provide greater resistance from 
occasional overtopping with saline waters. Overtopping would still occur during high tide and 
major storm events, but the saline waters would have to pass over the marl ridge plug and 
would result in more natural environmental conditions than would occur under Alternative C. 
Furthermore, Alternatives D1/G1 would reduce adverse impacts to natural resources in the area 
by not including the dredging of portions of Lake Ingraham required for access under 
Alternatives D/G; therefore, Alternatives D1/G1 provide the greatest level of beneficial use of the 
environment while limiting unintended consequences. 

Criterion 4 — Alternative A (the no-action alternative) does not adequately preserve the natural 
and cultural resources of the area and existing conditions limit visitor access and use of the 
area. Alternative C includes the least amount of impact to natural resources from construction 
due to the smaller footprint of the dam structures, while Alternatives D and G would cause 
greater impacts due to the dredging of Lake Ingraham needed to reach the Homestead canal. 
The long-term sustainability of Alternative C is less than that of Alternatives D/G and D1/G1; 
therefore, over time, Alternatives D/G and D1/G1 would better protect and preserve natural and 
cultural resources. The action alternatives also include the same level of recreational access 
and opportunities that lead to supporting diversity and individual choice. All of the action 
alternatives also would prevent boaters from illegally accessing the interior of the designated 
wilderness area. 

Criterion 5 — Alternative A (the no-action alternative) does not adequately protect and enhance 
the environmental benefits of area. The area would still be used by park visitors, but not to the 
degree that fulfills the societal benefits and uses that the park is trying to provide. Each of the 
action alternatives protects and enhances the environmental values of the area and provides 
increased opportunities for resource use and enjoyment by society. 

Criterion 6 — Each of the action alternatives would result in enhancing the quality of renewable 
resources through NPS management in the project area. According to the carbon footprint 
analysis (an analysis of greenhouse gas emissions resulting from the use and combustion of 
fuel, a non-renewable resource, used for the project) conducted for the project, Alternative C 
would result in the lowest level of use of depletable resources. Alternatives G/G1 consume the 
highest amount of fuel and would result in the lowest amount of recycling of depletable 
resources.  

Table 2.1 – Environmentally Preferred Alternative Analysis 

CRITERIA ALTERNATIVES 
 A C D and G D1 and G1 
1. Fulfill the responsibilities of each 
generation as trustee of the environment for 
succeeding generations. 

1 3 5 5 

2. Ensure safe, healthful, productive, and 
aesthetically and culturally pleasing 
surroundings for all Americans. 

1 4 5 5 

3. Attain the widest range of beneficial uses 1 3 4 5 
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of the environment without degradation, risk 
of health or safety, or other undesirable and 
unintended consequences. 
4. Preserve important historic, cultural, and 
natural aspects of our national heritage and 
maintain, wherever possible, an 
environment that supports diversity and a 
variety of individual choices. 

1 4 5 5 

5. Achieve a balance between population 
and resource use that will permit high 
standards of living and a wide sharing of 
life’s amenities. 

3 5 5 5 

6. Enhance the quality of renewable 
resources and approach the maximum 
attainable recycling of depletable resources. 

1 4 3 3 

Total Points* 8 23 27 28 

* Five points were given to the alternative if it fully meets the criteria; four points if it meets nearly all of the 
elements of the criteria; three points if it meets more than one element of the criteria; two points if it 
meets only one element of the criteria; and one point if the alternative does not meet the criteria. 

The environmentally preferable alternative for the Cape Sable Canals Dam Restoration project 
is Alternative G for the East Cape Canal and Alternative G1 for the Homestead Canal. 
According to the ratings included in Table 2.1, this alternative would surpass the other 
alternatives in realizing the full range of national environmental policy goals in Section 101. In 
particular, alternatives G/G1 best respond to criteria 1 and 3 by providing the greatest level of 
long-term sustainability and environmental protection/enhancement with the least amount of 
environmental impacts caused from project implementation. 

For further information on how the environmentally preferred alternative was determined, please 
reference Table 2.14 (Environmental Consequences Summary) at the end of Chapter 2, which 
presents a summary comparison of the effects of the alternatives based on the evaluations of 
the impact topics in the Environmental Consequences section of this environmental 
assessment. The terms used to define the magnitude or intensity of the effects (e.g., negligible, 
minor) are described in Chapter 3.  

2.7 Value Analysis and Preferred Alternatives 
The NPS conducted a Value Analysis (VA) and Choosing By Advantages (CBA) workshop on 
April 2-3, 2009. The purpose of the workshop was to focus on the core purpose of the project, 
which is the ability of the dam alternatives to function for a 50-year life-cycle. There was 
consensus among the VA/CBA team that the ability of the dams to function for 50-years is the 
primary goal, since it would have secondary beneficial affects such as:  

1) Preventing the loss of natural and cultural resources;  

2) Providing greater visitor enjoyment;  

3) Improving the efficiency of other Park operations.  

The recommended alternative for the East Cape Extension canal dam is Alternative D. Under 
this scenario, the dam structure would function for a 50-year life-cycle, the natural and cultural 
resources would be protected and the safety hazards from the existing dam structure would be 
removed resulting in a positive visitor experience. The advantages of Alternative D, compared to 
the other action alternatives, would be similar with the exception that the construction costs 
greatly vary between the alternatives due to different engineering techniques. The cost is lower 
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for Alternative D and the advantages are higher; therefore, Alternative D would provide the most 
cost-effective solution for the Park for the East Cape Extension canal dam. 

The recommended alternative for the Homestead canal dam is Alternative D1. Under this 
scenario, the dam structure would function for a 50-year life-cycle, the natural and cultural 
resources would be protected and the safety hazards from the existing dam structure would be 
removed resulting in a positive visitor experience. The advantages of Alternative D1, compared 
to the other action alternatives, would be similar with the exception that the construction costs 
greatly vary between the alternatives due to different engineering techniques. The cost is lower 
for Alternative D1 and the advantages are higher; therefore, Alternative D1 would provide the 
most cost-effective solution for the Park for the Homestead canal dam. 

See Appendix D for the VA/CBA report (matrices and charts) showing the ratio between the 
importance of advantages and cost for each alternative.  

2.8 Implementation 
Table 2.15, at the end of Chapter 2, presents a preliminary implementation schedule for the 
Preferred Alternative. 
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Table 2.4 – East Cape Extension Canal – Alternative C - Class C Cost Estimate 

Item No. Description Quantity Unit Cost/Unit Total
1 Sheetpile Installation Equipment - Mobilization 1 LS $50,000.00 $50,000
2 Sheetpile Repair (30-linear ft)  
  Sheetpile Material (30 ft by 20 ft) - 14 sections 14 EA $2,500.00 $35,000
  Sheetpile Mobilization (14 sections/ 1 ton ea) 14 Tons $3,500.00 $49,000
  Sheetpile Installation  - Labor (3-4 sheets/day) 5 Day $5,000.00 $25,000
  Fill Material to fill in erosion areas  1,000 CY $50.00 $50,000
  Fill Material Mobilization  1,000 CY $80.00 $80,000
3 Sheetpile Deflector Wing Walls  
  Sheetpile Material (25ft by 20 ft ea wing wall) - 45 Sections 45 EA $2,500.00 $112,500
  Sheetpile Mobilization  45 Tons $3,500.00 $157,500
  Sheetpile Installation  - Labor (3-4 sheets/day) 15 Day $5,000.00 $75,000
4 Riprap 
  Riprap Material Deflector Wing Wall (10-ft by 20-ft - 2 ft deep) 160 CY $200.00 $32,000
  Riprap Mobilization Deflector Wing Wall Material 160 CY $65.00 $10,400
  Riprap Material - Dam Sheetpile   180 CY $200.00 $36,000
  Riprap Mobilization- Dam Sheetpile Material  180 CY $65.00 $11,700
  Fill material - Dam Sheetpile (30'long X 8'high at 2.5:1 slope)  360 CY $50.00 $18,000 
  Fill Material Mobilization - Dam Sheetpile 360 CY $80.00 $28,800
  Riprap Material - 50' along banks  260 CY $200.00 $52,000
  Riprap Mobilization- 50' along banks  260 CY $65.00 $16,900
  Labor 12 Day $3,000.00 $36,000
5 Allocations  
  Clearing of Woody Vegetation 1 LS $75,000.00 $75,000
  Portage  1 LS $25,000.00 $25,000
  Erosion Control Measures 500 LF $12.00 $6,000
  Subtotal Direct Construction Costs     $981,800
  Published Location Factor (-9.7 Percent)     ($95,235)
  Remoteness Factor (20 %)     $196,360
  Federal Wage Rate Factor (0%)     $0
  Design Contingency (30 Percent)     $294,540
  Taxes (6.5% of materials and rental items)     $21,678
  Total Direct Construction Costs     $1,377,465
  Standard General Conditions (15 Percent)     $206,620
  Government General Conditions (7 Percent)     $96,423
  Historic Preservation Factor (N/A)     $0
  Bonds and Permits (1.5%)     $20,662
  Subtotal NET Construction Cost     $1,701,170
  Overhead (15 Percent)     $255,175
  Profit (10 Percent)     $170,117
  Estimated NET Construction Cost     $2,126,462
  Contracting Method Adjustment (10%)     $212,646
  Inflation Escalation (24 Months)     $170,117
  Total Estimated NET Cost of Construction     $2,509,225
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Table 2.5 – East Cape Extension Canal – Alternative D - Class C Cost Estimate 

Item No. Description Quantity Unit Cost/Unit Total
1 Sheetpile Installation Equipment - Mobilization 1 LS $50,000.00 $50,000
2 Sheetpile Installation (40-linear ft)  
  Sheetpile Material (60 ft by 20 ft) - 54 sections 54 EA $2,500.00 $135,000
  Sheetpile Mobilization (54 sections/ 1 ton ea) 54 Tons $3,500.00 $189,000
  Sheetpile Installation  - Labor (3-4 sheets/day) 20 Day $5,000.00 $100,000
  Remove Existing Sheetpile  22 EA $500.00 $11,000
3 Sheetpile Deflector Wing Walls  
  Sheetpile Material (25ft by 20 ft ea wing wall) - 45 Sections 45 EA $2,500.00 $112,500

  Sheetpile Mobilization  45 Tons $3,500.00 $157,500
  Sheetpile Installation  - Labor (3-4 sheets/day) 15 Day $5,000.00 $75,000

4 Riprap  
  Riprap Material Deflector Wing Wall (10-ft by 20-ft - 2 ft deep) 160 CY $200.00 $32,000
  Riprap Mobilization Deflector Wing Wall Material 160 CY $65.00 $10,400
  Riprap Material - Dam Sheetpile   180 CY $200.00 $36,000
  Riprap Mobilization- Dam Sheetpile Material  180 CY $65.00 $11,700
  Fill material - Dam Sheetpile (30'long X 8'high at 2.5:1 slope)  360 CY $50.00 $18,000 
  Fill Material Mobilization - Dam Sheetpile 360 CY $80.00 $28,800
  Labor 12 Day $3,000.00 $36,000
  Riprap Material - 50' along banks  260 CY $200.00 $52,000
  Riprap Mobilization- 50' along banks  260 CY $65.00 $16,900
5 Fill Material for Plug  (100-ft by 60 ft by 8.5 ft) 
  Fill Material (100-ft plug) 1,900 CY $50.00 $95,000
  Mobilization of Fill Material (100-ft plug) 1,900 CY $80.00 $152,000
  Labor  - 12 days (150 cy/day)  12 EA $7,500.00 $90,000
6 Allocations  
  Clearing of Woody Vegetation  1 LS $125,000.00 $125,000
  Portage  1 LS $25,000.00 $25,000
  Erosion Control Measures 500 LF $12.00 $6,000
  Subtotal Direct Construction Costs     $1,564,800
  Published Location Factor (-9.7 Percent)     ($151,786)
  Remoteness Factor (20 %)     $312,960
  Federal Wage Rate Factor (0%)     $0
  Design Contingency (30 Percent)     $469,440
  Taxes (6.5% of materials and rental items)     $31,103
  Total Direct Construction Costs     $2,226,517
  Standard General Conditions (15 Percent)     $333,978
  Government General Conditions (7 Percent)     $155,856
  Historic Preservation Factor (N/A)     $0
  Bonds and Permits (1.5%)     $33,398
  Subtotal NET Construction Cost     $2,716,351
  Overhead (15 Percent)     $407,453
  Profit (10 Percent)     $271,635
  Estimated NET Construction Cost     $3,395,438
  Contracting Method Adjustment (10%)     $339,544
  Inflation Escalation (24 Months, 4%)     $271,635
  Total Estimated NET Cost of Construction     $4,006,617
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Table 2.6 – East Cape Extension Canal – Alternative G - Class C Cost Estimate 

Item No. Description Quantity Unit Cost/Unit Total
1 Sheetpile Installation Equipment - Mobilization 1 LS $50,000.00 $50,000
2 Sheetpile Installation (60-linear ft)  
  Sheetpile Material (60 ft by 20 ft) - 54 sections 54 EA $2,500.00 $135,000
  Sheetpile Mobilization (54 sections/ 1 ton ea) 54 Tons $3,500.00 $189,000
  Sheetpile Installation  - Labor (3-4 sheets/day) 20 Day $5,000.00 $100,000
  Remove Existing Sheetpile  22 EA $500.00 $11,000
3 Sheetpile Deflector Wing Walls  
  Sheetpile Material (25ft by 20 ft ea wing wall) - 45 Sections 45 EA $2,500.00 $112,500

  Sheetpile Mobilization  45 Tons $3,500.00 $157,500
  Sheetpile Installation  - Labor (3-4 sheets/day) 15 Day $5,000.00 $75,000
4 Riprap  
  Riprap Material Deflector Wing Wall (10-ft by 20-ft - 2 ft deep) 160 CY $200.00 $32,000
  Riprap Mobilization Deflector Wing Wall Material 160 CY $65.00 $10,400
  Riprap Material - Dam Sheetpile   180 CY $200.00 $36,000
  Riprap Mobilization- Dam Sheetpile Material  180 CY $65.00 $11,700
  Fill material - Dam Sheetpile (30'long X 8'high at 2.5:1 slope  360 CY $50.00 $18,000 
  Fill Material Mobilization - Dam Sheetpile 360 CY $80.00 $28,800
  Riprap Material - 50' along banks  260 CY $200.00 $52,000
  Riprap Mobilization- 50' along banks  260 CY $65.00 $16,900
  Labor 12 Day $3,000.00 $36,000
5 Fill Material for Plug  (370-ft by 60 ft by 8.5 ft) 
  Fill Material (370 -ft plug) 7,000 CY $50.00 $350,000
  Mobilization of Fill Material (370-ft plug) 7,000 CY $80.00 $560,000
  Labor  - 46 days (150 cy/day)  46 EA $7,500.00 $345,000
6 Allocations     
  Clearing of Woody Vegetation 1 LS $175,000 $175,000
  Portage  1 LS $25,000.00 $25,000
  Erosion Control Measures 500 LF $12.00 $6,000
  Subtotal Direct Construction Costs    $2,532,800
  Published Location Factor (-9.7 Percent)    ($177,296)
  Remoteness Factor (20 %)    $303,936
  Federal Wage Rate Factor (0%)    $60,787
  Design Contingency (30 Percent)    $759,840
  Taxes (6.5% of materials and rental items)    $47,677.50
  Total Direct Construction Costs    $3,480,067
  Standard General Conditions (15 Percent)    $626,412
  Government General Conditions (7 Percent)    $348,007
  Historic Preservation Factor (N/A)    $0
  Bonds and Permits (1.5%)    $52,201
  Subtotal NET Construction Cost    $4,454,486
  Overhead (15 Percent)    $668,173
  Profit (10 Percent)    $445,449
  Estimated NET Construction Cost    $5,568,108
  Contracting Method Adjustment (10%)    $556,811
  Inflation Escalation (24 Months)    $445,449
  Total Estimated NET Cost of Construction    $6,570,367
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Table 2.7 – Homestead Canal – Alternative C - Class C Cost Estimate 

Item No. Description Quantity Unit Cost/Unit Total
1 Sheetpile Installation Equipment - Mobilization 1 LS $50,000.00 $50,000
2 Sheetpile Repair (35-linear ft)  
  Sheetpile Material (35 ft by 20 ft) - 16 sections 16 EA $2,500.00 $40,000
  Sheetpile Mobilization (16 sections/ 1 ton ea) 16 Tons $3,500.00 $56,000
  Sheetpile Installation  - Labor (3-4 sheets/day) 5 Day $5,000.00 $25,000
3 Sheetpile Deflector Wing Walls  
  Sheetpile Material (25ft by 20 ft ea wing wall) - 45 Sections 45 EA $2,500.00 $112,500

  Sheetpile Mobilization  45 Tons $3,500.00 $157,500
  Sheetpile Installation  - Labor (3-4 sheets/day) 15 Day $5,000.00 $75,000

4 Riprap  
  Riprap Material Deflector Wing Wall (10-ft by 20-ft - 2 ft deep) 160 CY $200.00 $32,000
  Riprap Mobilization Deflector Wing Wall Material 160 CY $65.00 $10,400
  Riprap Material - Dam Sheetpile   180 CY $200.00 $36,000
  Riprap Mobilization- Dam Sheetpile Material  180 CY $65.00 $11,700
  Fill material - Dam Sheetpile (30'long X 8'high at 2.5:1 slope)  360 CY $50.00 $18,000 
  Fill Material Mobilization - Dam Sheetpile 360 CY $80.00 $28,800
  Riprap Material - 50' along banks  260 CY $200.00 $52,000
  Riprap Mobilization- 50' along banks 260 CY $65.00 $16,900
  Labor 12 Day $3,000.00 $36,000
5 Dredging  
  Dredging Equipment Mobilization 1 LS $100,000.00 $100,000
  Dredging Labor and Process 38,000 CY $11.00 $418,000
  Based on dredge material being discharged on-site, permitting not included 
6 Allocations  
  Clearing of Woody Vegetation 1 LS $75,000.00 $75,000
  Fill material - Breach Area 500 CY $50.00 $25,000
  Fill Material Mobilization - Breach Area 500 CY $80.00 $40,000
  Portage  1 LS $25,000.00 $25,000
  Erosion Control Measures 17,000 LF $12.00 $204,000
  Subtotal Direct Construction Costs     $1,644,800
  Published Location Factor (-9.7 Percent)     ($159,546)
  Remoteness Factor (20 %)     $328,960
  Federal Wage Rate Factor (0%)     $0
  Design Contingency (30 Percent)     $493,440
  Taxes (6.5% of materials and rental items)     $18,753
  Total Direct Construction Costs     $2,326,407
  Standard General Conditions (15 Percent)     $348,961
  Government General Conditions (7 Percent)     $162,848
  Historic Preservation Factor (N/A)     $0
  Bonds and Permits (1.5%)     $34,896
  Subtotal NET Construction Cost     $2,873,113
  Overhead (15 Percent)     $430,967
  Profit (10 Percent)     $287,311
  Estimated NET Construction Cost     $3,591,391
  Contracting Method Adjustment (10%)     $359,139
  Inflation Escalation (24 Months, 4%)     $287,311
  Total Estimated NET Cost of Construction     $4,237,841
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Table 2.8 – Homestead Canal – Alternative D - Class C Cost Estimate 

Item No. Description Quantity Unit Cost/Unit Total
1 Sheetpile Installation Equipment - Mobilization 1 LS $50,000.00 $50,000
2 Sheetpile Installation (62-linear ft) 
  Sheetpile Material (62 ft by 20 ft) - 56 sections 56 EA $2,500.00 $140,000
  Sheetpile Mobilization (56 sections/ 1 ton ea) 56 Tons $3,500.00 $196,000
  Sheetpile Installation  - Labor (3-4 sheets/day) 20 Day $5,000.00 $100,000
  Remove Existing Sheetpile  22 EA $500.00 $11,000
3 Sheetpile Deflector Wing Walls    
  Sheetpile Material (25ft by 20 ft ea wing wall) - 45 Sections 45 EA $2,500.00 $112,500

  Sheetpile Mobilization  45 Tons $3,500.00 $157,500
  Sheetpile Installation  - Labor (3-4 sheets/day) 15 Day $5,000.00 $75,000

4 Riprap      
  Riprap Material Deflector Wing Wall (10-ft by 20-ft - 2 ft deep) 160 CY $200.00 $32,000
  Riprap Mobilization Deflector Wing Wall Material 160 CY $65.00 $10,400
  Riprap Material - Dam Sheetpile   180 CY $200.00 $36,000
  Riprap Mobilization- Dam Sheetpile Material  180 CY $65.00 $11,700
  Fill material - Dam Sheetpile (30'long X 8'high at 2.5:1 slope)  360 CY $50.00 $18,000 
  Fill Material Mobilization - Dam Sheetpile 360 CY $80.00 $28,800
  Riprap Material - 50' along banks  260 CY $200.00 $52,000
  Riprap Mobilization- 50' along banks 260 CY $65.00 $16,900
  Labor 12 Day $3,000.00 $36,000
5 Dredging      
  Dredging Equipment Mobilization 1 LS $100,000.00 $100,000
  Dredging Labor and Process 38,000 CY $11.00 $418,000

 Based on Dredge material being discharged on-site, permitting not included
6 Fill Material for Plug  (100-ft by 62 ft by 8.5 ft)     
  Fill Material (100-ft plug) 2,000 CY $50.00 $100,000
  Mobilization of Fill Material (100-ft plug) 2,000 CY $80.00 $160,000
  Labor  - 14 days (150 cy/day)  14 EA $12,500.00 $175,000
7 Allocations      
  Clearing of Woody Vegetation  1 LS $150,000.00 $150,000
  Fill material - Breach Area 500 CY $50.00 $25,000
  Fill Material Mobilization - Breach Area 500 CY $80.00 $40,000
  Portage  1 LS $25,000.00 $25,000
  Erosion Control Measures 17,000 LF $12.00 $204,000
  Subtotal Direct Construction Costs     $2,480,800
  Published Location Factor (-9.7 Percent)     ($240,638)
  Remoteness Factor (20 %)     $496,160
  Federal Wage Rate Factor (0%)     $0
  Design Contingency (30 Percent)     $744,240
  Taxes (6.5% of materials and rental items)     $31,753
  Total Direct Construction Costs     $3,512,315
  Standard General Conditions (15 Percent)     $526,847
  Government General Conditions (7 Percent)     $245,862
  Historic Preservation Factor (N/A)     $0
  Bonds and Permits (1.5%)     $52,685
  Subtotal NET Construction Cost     $4,337,709
  Overhead (15 Percent)     $650,656
  Profit (10 Percent)     $433,771
  Estimated NET Construction Cost     $5,422,136
  Contracting Method Adjustment (10%)     $542,214
  Inflation Escalation (24 Months)     $433,771
  Total Estimated NET Cost of Construction     $6,398,121



 

77 

Table 2.9 – Homestead Canal – Alternative G - Class C Cost Estimate 

Item No. Description Quantity Unit Cost/Unit Total
1 Sheetpile Installation Equipment - Mobilization 1 LS $50,000.00 $50,000
2 Sheetpile Installation (62-linear ft)  
  Sheetpile Material (62 ft by 20 ft) - 56 sections 56 EA $2,500.00 $140,000
  Sheetpile Mobilization (56 sections/ 1 ton ea) 56 Tons $3,500.00 $196,000
  Sheetpile Installation  - Labor (3-4 sheets/day) 20 Day $5,000.00 $100,000
  Remove Existing Sheetpile  22 EA $500.00 $11,000
3 Sheetpile Deflector Wing Walls  
  Sheetpile Material (25ft by 20 ft ea wing wall) - 45 Sections 45 EA $2,500.00 $112,500

  Sheetpile Mobilization  45 Tons $3,500.00 $157,500
  Sheetpile Installation  - Labor (3-4 sheets/day) 15 Day $5,000.00 $75,000
4 Riprap 
  Riprap Material Deflector Wing Wall (10-ft by 20-ft - 2 ft deep) 160 CY $200.00 $32,000
  Riprap Mobilization Deflector Wing Wall Material 160 CY $65.00 $10,400
  Riprap Material - Dam Sheetpile   180 CY $200.00 $36,000
  Riprap Mobilization- Dam Sheetpile Material  180 CY $65.00 $11,700
  Fill material - Dam Sheetpile (30'long X 8'high at 2.5:1 slope)  360 CY $50.00 $18,000 
  Fill Material Mobilization - Dam Sheetpile 360 CY $80.00 $28,800
  Riprap Material - 50' along banks  260 CY $200.00 $52,000
  Riprap Mobilization- 50' along banks 260 CY $65.00 $16,900
  Labor 12 Day $3,000.00 $36,000
5 Dredging  
  Dredging Equipment Mobilization 1 LS $100,000.00 $100,000
  Dredging Labor and Process 38,000 CY $11.00 $418,000

 Based on Dredge material being discharged on-site, permitting not included   
6 Fill Material for Plug  (430-ft by 62 ft by 8.5 ft) 
  Fill Material (430 -ft plug) 8,400 CY $50.00 $420,000
  Mobilization of Fill Material (100-ft plug) 8,400 CY $80.00 $672,000
  Labor  - 14 days (150 cy/day)  56 EA $7,500.00 $420,000
7 Allocations  
  Clearing of Woody Vegetation 1 LS $200,000.00 $200,000
  Fill material - Breach Area 500 CY $50.00 $25,000
  Fill Material Mobilization - Breach Area 500 CY $80.00 $40,000
  Portage  1 LS $25,000.00 $25,000
  Erosion Control Measures 17,000 LF $12.00 $204,000
  Subtotal Direct Construction Costs    $3,607,800
  Published Location Factor (-9.7 Percent)    ($349,957)
  Remoteness Factor (20 %)    $721,560
  Federal Wage Rate Factor (0%)    $0
  Design Contingency (30 Percent)    $1,082,340
  Taxes (6.5% of materials and rental items)    $52,552.50
  Total Direct Construction Costs    $5,061,743
  Standard General Conditions (15 Percent)    $911,114
  Government General Conditions (7 Percent)    $506,174
  Historic Preservation Factor (N/A)    $0
  Bonds and Permits (1.5%)    $75,926
  Subtotal NET Construction Cost    $6,479,032
  Overhead (15 Percent)    $971,855
  Profit (10 Percent)    $647,903
  Estimated NET Construction Cost    $8,098,789
  Contracting Method Adjustment (Sole Source)    $1,214,818
  Inflation Escalation (24 Months)    $647,903
  Total Estimated NET Cost of Construction    $9,961,511
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Table 2.10 – Homestead Canal – Alternative D1 - Class C Cost Estimate 

Item No. Description Quantity Unit Cost/Unit Total
1 Lake Ingraham Staging Area Mobilization and Setup 1 LS $200,000 $200,000
2 Hydrualic Pipeline Placement and Setup 1 LS $100,000 $100,000
3 Geotube Placement  Preparation  
  Fill for Canal Bottom Preparation (62-ft by 40-ft by by 2ft)/side 368 CY $50 $18,400
  Material Mobilization to Lake Staging Area 368 CY $80 $29,440
  Material Placement from Lake Staging Area to New Dam Site 4 Day $12,500 $50,000
  Based on 150 cy/day    
4 Geotube Material and Installation  
  Geotube Material  (180 cy/tube - total of 6 geotubes) 30,000 CF $1.5 $45,000
  Fill (Sand) Material for Geotubes 1,080 CY $50 $54,000
  Material Mobilization to Lake Staging Area 1,080 CY $80 $86,400
  Material Placement from Lake Staging Area to New Dam Site 22 Day $12,500 $275,000
  Based on 50 cy/day    
5 Fill Material for Plug 
  Fill Material (100-ft plug) 2,000 CY $50 $100,000
  Mobilization of Fill Material (100-ft plug) 2,000 CY $80 $160,000
  Labor  - 14 days (150 cy/day)  14 Day $12,500 $175,000
6 Riprap 
  Riprap Material - Geotubes Dam  275 CY $200.00 $55,000
  Riprap Mobilization to Lake Ingraham from staging area 275 CY $65.00 $17,875 
  Riprap Mobilization from Lake to Dam Site- Dam Geotubes* 32 Hrs $6,000.00 $192,000
  Fill material - Dam Geotube (30'long X 8'high at 2.5:1 slope)  360 CY $50.00 $18,000 
  Fill Material Mobilization - Dam Geotubes 360 CY $80.00 $28,800
  Riprap Material - 50' along banks  260 CY $200.00 $52,000
  Riprap Mobilization- 50' along banks 260 CY $65.00 $16,900
  Labor 12 Day $3,000.00 $36,000
7 Allocations  
  Clearing of Woody Vegetation 1 LS $75,000 $75,000
  Fill material - Breach Area 500 CY $50.00 $25,000
  Fill Material Mobilization - Breach Area (Helicopter) 24 Hrs $6,000.00 $144,000
  Portage  1 LS $25,000 $25,000
  Erosion Control Measures 500 LF $12.00 $6,000
  Subtotal Direct Construction Costs     $1,984,815
  Published Location Factor (-9.7 Percent)     ($138,937)
  Remoteness Factor (20 %)     $238,178
  Federal Wage Rate Factor (0%)     $47,636
  Design Contingency (30 Percent)     $595,445
  Taxes (6.5% of materials and rental items)     $31,876.00
  Total Direct Construction Costs     $2,727,136
  Standard General Conditions (15 Percent)     $490,884
  Government General Conditions (7 Percent)     $272,714
  Historic Preservation Factor (N/A)     $0
  Bonds and Permits (1.5%)     $40,907
  Subtotal NET Construction Cost     $3,490,734
  Overhead (15 Percent)     $523,610
  Profit (10 Percent)     $349,073
  Estimated NET Construction Cost     $4,363,417
  Contracting Method Adjustment (Sole Source)     $654,513
  Inflation Escalation (24 Months)     $349,073
  Total Estimated NET Cost of Construction     $5,367,003

* Based on a total quantity of 275CY and verbal quote from Firehawk Helicopters, Inc. and Brainerd Helicopters, Inc.  
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 Table 2.11 – Homestead Canal – Alternative G1 - Class C Cost Estimate 

Item No. Description Quantity Unit Cost/Unit Total
1 Lake Ingraham Staging Area Mobilization and Setup 1 LS $200,000 $200,000
2 Hydrualic Pipeline Placement and Setup 1 LS $100,000 $100,000
3 Geotube Placement  Preparation  
  Fill for Canal Bottom Preparation (62-ft by 40-ft by by 2ft)/side 368 CY $50 $18,400
  Material Mobilization to Lake Staging Area 368 CY $80 $29,440
  Material Placement from Lake Staging Area to New Dam Site 4 Day $12,500 $50,000
  Based on 150 cy/day   
4 Geotube Material and Installation  
  Geotube Material  (180 cy/tube - total of 6 geotubes) 30,000 CF $1.5 $45,000
  Fill (Sand) Material for Geotubes 1,080 CY $50 $54,000
  Material Mobilization to Lake Staging Area 1,080 CY $80 $86,400
  Material Placement from Lake Staging Area to New Dam Site 22 Day $12,500 $275,000
  Based on 50 cy/day   
5 Fill Material for Plug 
  Fill Material (430-ft plug) 8,400 CY $50 $420,000
  Mobilization of Fill Material (100-ft plug) 8,400 CY $80 $672,000
  Labor  - 14 days (150 cy/day)  56 Day $12,500 $700,000
6 Riprap 
  Riprap Material - Geotubes Dam  275 CY $200.00 $55,000

  
Riprap Mobilization to Lake Ingraham from staging area- Geotube 
Dam 275 CY $65.00 $17,875 

  Riprap Mobilization from Lake to Dam Site- Dam Geotubes* 32 Hrs $6,000.00 $192,000
  Fill material - Dam Geotube (30'long X 8'high at 2.5:1 slope)  360 CY $50.00 $18,000 
  Fill Material Mobilization - Dam Geotubes 360 CY $80.00 $28,800
  Riprap Material - 50' along banks  260 CY $200.00 $52,000
  Riprap Mobilization- 50' along banks  260 CY $65.00 $16,900
  Labor 12 Day $3,000.00 $36,000
7 Allocations  
  Clearing of Woody Vegetation 1 LS $75,000 $75,000
  Fill material - Breach Area 500 CY $50.00 $25,000
  Fill Material Mobilization - Breach Area (Helicopter) 24 Hrs $6,000.00 $144,000
  Portage  1 LS $25,000 $25,000
  Erosion Control Measures 500 LF $12.00 $6,000
  Subtotal Direct Construction Costs     $3,341,815
  Published Location Factor (-9.7 Percent)     ($233,927)
  Remoteness Factor (20 %)     $401,018
  Federal Wage Rate Factor (0%)     $80,204
  Design Contingency (30 Percent)     $1,002,545
  Taxes (6.5% of materials and rental items)     $52,676.00
  Total Direct Construction Costs     $4,591,654
  Standard General Conditions (15 Percent)     $826,498
  Government General Conditions (7 Percent)     $459,165
  Historic Preservation Factor (N/A)     $0
  Bonds and Permits (1.5%)     $68,875
  Subtotal NET Construction Cost     $5,877,317
  Overhead (15 Percent)     $881,598
  Profit (10 Percent)     $587,732
  Estimated NET Construction Cost     $7,346,646
  Contracting Method Adjustment (Sole Source)     $1,101,997
  Inflation Escalation (24 Months)     $587,732
  Total Estimated NET Cost of Construction     $9,036,375

* Based on a total quantity of 275CY and verbal quote from Firehawk Helicopters, Inc. and Brainerd Helicopters, Inc. 
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Water Resources: Hydrology 
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Water Resources: Water Quality 
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Water Resources: Vegetation and 
Wetlands 
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Wildlife and Habitat 
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 to
 m

in
or

 a
dv

er
se

 
im

pa
ct

s 
on

 w
ild

lif
e 

an
d 

w
ild

lif
e 

ha
bi

ta
t, 

bu
t l

on
g-

te
rm

 b
en

ef
ic

ia
l 

im
pa

ct
s 

fa
r o

ut
w

ei
gh

 s
ho

rt-
te

rm
 

im
pa

ct
s.

 

Th
er

e 
w

ou
ld

 b
e 

no
 im

pa
irm

en
t o

f 
w

ild
lif

e 
or

 w
ild

lif
e 

ha
bi

ta
t a

s 
a 

re
su

lt 
of

 
th

e 
im

pl
em

en
ta

tio
n 

of
 a

lte
rn

at
iv

e 
C

. 

S
am

e 
as

 A
lte

rn
at

iv
e 

C
. 

S
am

e 
as

 
A

lte
rn

at
iv

e 
C

. 
S

am
e 

as
 

A
lte

rn
at

iv
e 

C
, 

ex
ce

pt
 th

at
 

dr
ed

gi
ng

 w
ou

ld
 

no
t b

e 
re

qu
ire

d.
 

S
am

e 
as

 
Al

te
rn

at
iv

e 
D

1.
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Marine Resources and EFH 

U
nd

er
 A

lte
rn

at
iv

e 
A

, s
al

tw
at

er
 w

ou
ld

 
co

nt
in

ue
 to

 e
nc

ro
ac

h 
in

to
 th

e 
in

te
rio

r 
fre

sh
w

at
er

 a
nd

 b
ra

ck
is

h 
of

 C
ap

e 
S

ab
le

, w
hi

ch
 s

er
ve

 a
s 

E
FH

 fo
r m

an
y 

fe
de

ra
lly

 re
gu

la
te

d 
sp

ec
ie

s.
 T

he
 

m
ar

sh
es

 b
ey

on
d 

th
e 

ca
na

ls
 w

ou
ld

 
co

nt
in

ue
 to

 c
ol

la
ps

e.
 M

ot
or

iz
ed

 
bo

at
er

s 
w

ou
ld

 c
on

tin
ue

 to
 il

le
ga

lly
 

ac
ce

ss
 th

e 
de

si
gn

at
ed

 w
ild

er
ne

ss
 

ar
ea

, t
hu

s 
fu

rth
er

 d
et

er
io

ra
tin

g 
th

e 
qu

al
ity

 o
f t

he
 h

ab
ita

ts
. T

he
 

co
nt

in
ua

tio
n 

of
 s

al
tw

at
er

 in
tru

si
on

 a
nd

 
lo

ss
 o

f f
re

sh
w

at
er

 th
ro

ug
h 

th
e 

br
ea

ch
ed

 d
am

 w
ou

ld
 re

su
lt 

in
 lo

ng
-

te
rm

 m
in

or
 to

 m
od

er
at

e 
ad

ve
rs

e 
ef

fe
ct

s 
to

 E
FH

.  

Th
er

e 
w

ou
ld

 n
ot

 b
e 

im
pa

irm
en

t o
f 

m
ar

in
e 

re
so

ur
ce

s 
an

d 
EF

H
 a

s 
a 

re
su

lt 
of

 A
lte

rn
at

iv
e 

A
. 

Th
is

 p
ro

je
ct

 w
ou

ld
 re

su
lt 

in
 s

om
e 

sh
or

t-t
er

m
, m

in
or

 u
na

vo
id

ab
le

 
ad

ve
rs

e 
im

pa
ct

s 
to

 h
ab

ita
ts

 
de

si
gn

at
ed

 a
s 

EF
H

 fo
r s

ev
er

al
 

fe
de

ra
lly

 m
an

ag
ed

 s
pe

ci
es

. T
hi

s 
in

cl
ud

es
 te

m
po

ra
ry

 d
is

tu
rb

an
ce

 to
 a

 
sm

al
l a

re
a 

of
 n

on
-v

eg
et

at
ed

 b
ot

to
m

 
an

d 
te

m
po

ra
ry

 d
eg

ra
da

tio
n 

of
 th

e 
es

tu
ar

in
e/

m
ar

in
e 

w
at

er
 c

ol
um

n 
du

e 
to

 
an

 in
cr

ea
se

 in
 s

us
pe

nd
ed

 s
ed

im
en

t 
co

nc
en

tra
tio

ns
; T

he
 re

du
ct

io
n 

of
 

tu
rb

id
ity

, s
ed

im
en

t e
xp

or
t, 

se
di

m
en

t 
de

po
si

tio
n 

in
 L

ak
e 

In
gr

ah
am

, 
sa

ltw
at

er
 in

tru
si

on
 a

nd
 lo

ss
 o

f 
fre

sh
w

at
er

 th
ro

ug
h 

th
e 

br
ea

ch
ed

 
da

m
, a

nd
 th

e 
re

du
ct

io
n 

of
 il

le
ga

l 
m

ot
or

iz
ed

 b
oa

te
rs

 w
ou

ld
 re

su
lt 

in
 

lo
ng

-te
rm

 b
en

ef
ic

ia
l e

ffe
ct

s 
to

 E
FH

. 

A
lte

rn
at

iv
e 

C
 w

ou
ld

 n
ot

 re
su

lt 
in

 th
e 

im
pa

irm
en

t o
f m

ar
in

e 
re

so
ur

ce
s 

an
d 

E
FH

. 

S
am

e 
as

 A
lte

rn
at

iv
e 

C
, 

ex
ce

pt
 th

at
 a

 la
rg

er
 a

re
a 

w
ou

ld
 b

e 
im

pa
ct

ed
 d

ue
 to

 
th

e 
fil

l p
la

ce
d 

fo
r t

he
 p

lu
g.

 

S
am

e 
as

 
A

lte
rn

at
iv

e 
D

, 
ex

ce
pt

 th
at

 a
 

sl
ig

ht
ly

 la
rg

er
 

ar
ea

 w
ou

ld
 b

e 
im

pa
ct

ed
 d

ue
 to

 
th

e 
lo

ng
er

 
le

ng
th

 o
f t

he
 

pl
ug

. 

 

S
am

e 
as

 
A

lte
rn

at
iv

e 
D

, 
ex

ce
pt

 th
at

 
dr

ed
gi

ng
 w

ou
ld

 
no

t b
e 

re
qu

ire
d.

 

S
am

e 
as

 
A

lte
rn

at
iv

e 
G

, 
ex

ce
pt

 th
at

 
dr

ed
gi

ng
 w

ou
ld

 
no

t b
e 

re
qu

ire
d.
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Special Status Species 

U
nd

er
 A

lte
rn

at
iv

e 
A

, n
o 

co
ns

tru
ct

io
n 

w
ou

ld
 ta

ke
 p

la
ce

 a
nd

 c
ur

re
nt

 
co

nd
iti

on
s/

pr
oc

es
se

s 
w

ou
ld

 c
on

tin
ue

. 
Th

er
e 

w
ou

ld
 b

e 
no

 d
ire

ct
 a

dv
er

se
 

ef
fe

ct
 fr

om
 c

on
st

ru
ct

io
n 

on
 fe

de
ra

lly
 

lis
te

d 
en

da
ng

er
ed

, t
hr

ea
te

ne
d,

 o
r 

sp
ec

ia
l c

on
ce

rn
 s

pe
ci

es
 a

nd
 th

ei
r 

ha
bi

ta
t t

ha
t c

ur
re

nt
ly

 o
cc

ur
 w

ith
in

 th
e 

pr
oj

ec
t a

re
a.

 H
ow

ev
er

, t
ak

in
g 

no
 

ac
tio

n 
to

 a
dd

re
ss

 th
e 

is
su

es
 

as
so

ci
at

ed
 w

ith
 th

e 
sh

ee
tp

ile
 d

am
 

w
ou

ld
 o

nl
y 

pr
ol

on
g 

th
e 

an
th

ro
po

m
or

ph
ic

 im
pa

ct
s 

on
 e

ro
si

on
al

 
pr

oc
es

se
s 

w
ith

in
 th

is
 c

an
al

 a
nd

 th
e 

gr
ea

te
r C

ap
e 

S
ab

le
 a

re
a.

 A
lte

rn
at

iv
e 

A
 w

ou
ld

 re
su

lt 
in

 lo
ng

-te
rm

 m
od

er
at

e 
to

 m
aj

or
, a

dv
er

se
 im

pa
ct

s 
to

 th
e 

A
m

er
ic

an
 c

ro
co

di
le

 a
nd

 S
m

al
lto

ot
h 

sa
w

fis
h 

in
 th

e 
C

ap
e 

S
ab

le
 A

re
a.

 

Th
er

e 
w

ou
ld

 b
e 

no
 im

pa
irm

en
t o

f 
sp

ec
ie

s 
of

 s
pe

ci
al

 c
on

ce
rn

 a
s 

a 
re

su
lt 

of
 A

lte
rn

at
iv

e 
A

. 

Al
l F

ed
er

al
ly

-li
st

ed
 s

pe
ci

es
 w

ou
ld

 
be

ne
fit

 fr
om

 im
pr

ov
ed

 h
yd

ro
lo

gi
c 

co
nd

iti
on

s 
an

d 
re

du
ce

d 
sa

ltw
at

er
 

in
tru

si
on

. T
he

 re
ha

bi
lit

at
io

n 
of

 th
e 

da
m

 w
ou

ld
 p

ro
du

ce
 a

dv
er

se
, l

oc
al

, 
m

in
or

, s
ho

rt-
te

rm
 e

ffe
ct

s 
bu

t 
be

ne
fic

ia
l l

on
g-

te
rm

 im
pa

ct
s 

to
 

sp
ec

ie
s 

of
 s

pe
ci

al
 c

on
ce

rn
. 

Ad
di

tio
na

lly
, p

ro
te

ct
io

n 
w

ou
ld

 b
e 

af
fo

rd
ed

 to
 s

pe
ci

es
 o

f s
pe

ci
al

 c
on

ce
rn

 
th

ro
ug

h 
th

e 
im

pl
em

en
ta

tio
n 

of
 

st
an

da
rd

 p
ro

te
ct

io
n 

m
ea

su
re

s.
 T

he
 

sh
or

t-t
er

m
 im

pa
ct

s 
ar

e 
al

so
 

co
m

pe
ns

at
ed

 fo
r b

y 
th

e 
lo

ng
-te

rm
 

be
ne

fic
ia

l e
ffe

ct
s 

th
at

 w
ou

ld
 re

su
lt 

fro
m

 th
e 

im
pl

em
en

ta
tio

n 
of

 
A

lte
rn

at
iv

es
 C

.  

Th
er

e 
w

ou
ld

 b
e 

no
 im

pa
irm

en
t t

o 
sp

ec
ie

s 
of

 s
pe

ci
al

 c
on

ce
rn

. 

S
am

e 
as

 A
lte

rn
at

iv
e 

C
, 

ex
ce

pt
 th

at
 th

e 
am

ou
nt

 o
f 

cr
oc

od
ile

 n
es

tin
g 

ha
bi

ta
t 

w
ou

ld
 b

e 
in

cr
ea

se
d 

by
 th

e 
fil

l 
m

at
er

ia
l p

la
ce

d 
fo

r t
he

 p
lu

g.
 

S
am

e 
as

 
A

lte
rn

at
iv

e 
D

, 
ex

ce
pt

 th
at

 a
 

la
rg

er
 a

m
ou

nt
 o

f 
fil

l m
at

er
ia

l 
w

ou
ld

 b
e 

pl
ac

ed
, c

re
at

in
g 

m
or

e 
cr

oc
od

ile
 

ne
st

in
g 

ha
bi

ta
t. 

S
am

e 
as

 
A

lte
rn

at
iv

e 
D

, 
ex

ce
pt

 th
at

 
dr

ed
gi

ng
 w

ou
ld

 
no

t b
e 

re
qu

ire
d.

 

S
am

e 
as

 
A

lte
rn

at
iv

e 
G

, 
ex

ce
pt

 th
at

 
dr

ed
gi

ng
 w

ou
ld

 
no

t b
e 

re
qu

ire
d.
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Wilderness 

W
ith

ou
t r

eh
ab

ili
ta

tin
g 

th
e 

da
m

, 
sa

ltw
at

er
 w

ou
ld

 c
on

tin
ue

 to
 e

nc
ro

ac
h 

in
to

 fr
es

hw
at

er
 a

nd
 b

ra
ck

is
h 

m
ar

sh
es

 
no

rth
 o

f t
he

 C
ap

e 
S

ab
le

 m
ar

l r
id

ge
 

an
d 

su
rr

ou
nd

in
g 

ar
ea

s.
 T

he
 m

ar
sh

es
 

be
yo

nd
 th

e 
ca

na
ls

 w
ou

ld
 c

on
tin

ue
 to

 
co

lla
ps

e.
 M

ot
or

iz
ed

 b
oa

te
rs

 w
ou

ld
 

co
nt

in
ue

 to
 il

le
ga

lly
 a

cc
es

s 
th

e 
M

ar
jo

ry
 S

to
ne

m
an

 D
ou

gl
as

 
W

ild
er

ne
ss

 A
re

a,
 th

us
 n

ot
 a

llo
w

in
g 

fo
r 

op
po

rtu
ni

tie
s 

fo
r s

ol
itu

de
, a

nd
 th

us
, 

no
t p

ro
vi

di
ng

 th
e 

en
jo

ym
en

t o
f t

he
 

pa
rk

 a
s 

w
ild

er
ne

ss
. A

lte
rn

at
iv

e 
A

 (n
o 

ac
tio

n)
 w

ou
ld

 h
av

e 
lo

ng
-te

rm
 

m
od

er
at

e 
to

 m
aj

or
 in

di
re

ct
 a

dv
er

se
 

ef
fe

ct
s 

on
 th

e 
w

ild
er

ne
ss

 c
ha

ra
ct

er
.  

Th
er

e 
w

ou
ld

 b
e 

no
 im

pa
irm

en
t o

f 
w

ild
ne

rn
es

s 
as

 a
 re

su
lt 

of
 A

lte
rn

at
iv

e 
A

.  

Al
te

rn
at

iv
e 

C
 w

ou
ld

 h
av

e 
ne

gl
ig

ib
le

, 
sh

or
t-t

er
m

 in
di

re
ct

 e
ffe

ct
s 

on
 

w
ild

er
ne

ss
 d

ur
in

g 
co

ns
tru

ct
io

n 
ac

tiv
iti

es
 d

ue
 to

 n
oi

se
 a

nd
 h

um
an

 
pr

es
en

ce
. T

he
 re

pa
ire

d 
da

m
 w

ou
ld

 
pr

ev
en

t i
lle

ga
l b

oa
te

rs
 fr

om
 a

cc
es

si
ng

 
th

e 
w

ild
er

ne
ss

, r
es

ul
tin

g 
in

 a
n 

im
m

ed
ia

te
 lo

ng
-te

rm
 b

en
ef

it 
by

 
pr

ov
id

in
g 

an
 in

cr
ea

se
d 

w
ild

er
ne

ss
 

ex
pe

rie
nc

e,
 m

in
im

iz
in

g 
no

is
e,

 a
nd

 
hu

m
an

 p
re

se
nc

e.
  

Th
er

e 
w

ou
ld

 b
e 

no
 im

pa
irm

en
t o

f 
w

ild
er

ne
ss

 a
s 

a 
re

su
lt 

of
 a

lte
rn

at
iv

e 
C

.  

 

S
am

e 
as

 A
lte

rn
at

iv
e 

C
. 

S
am

e 
as

 
A

lte
rn

at
iv

e 
C

. 
S

am
e 

as
 

A
lte

rn
at

iv
e 

C
.  

S
am

e 
as

 
A

lte
rn

at
iv

e 
C

. 

Cultural Resources 

Be
ca

us
e 

th
er

e 
w

ou
ld

 b
e 

a 
de

gr
ad

at
io

n 
of

 th
e 

cu
rre

nt
 e

xi
st

in
g 

co
nd

iti
on

s,
 th

e 
no

 a
ct

io
n 

al
te

rn
at

iv
e 

w
ou

ld
 re

su
lt 

in
 lo

ng
-te

rm
 m

in
or

 to
 

m
od

er
at

e 
ad

ve
rs

e 
im

pa
ct

s 
to

 
hi

st
or

ic
 s

tru
ct

ur
es

 a
nd

 a
 p

ot
en

tia
l 

hi
st

or
ic

 d
is

tri
ct

.  

A
lte

rn
at

iv
e 

A
 w

ou
ld

 n
ot

 re
su

lt 
in

 
im

pa
irm

en
t o

f c
ul

tu
ra

l r
es

ou
rc

es
. 

A
lte

rn
at

iv
e 

C
 w

ou
ld

 c
on

tri
bu

te
 to

 th
e 

de
ce

le
ra

tio
n 

of
 e

ro
si

on
al

 p
ro

ce
ss

es
 in

 
th

e 
ca

na
ls

. T
hi

s 
al

te
rn

at
iv

e 
w

ou
ld

 
ha

ve
 n

o 
sh

or
t-t

er
m

 e
ffe

ct
s,

 a
nd

 w
ou

ld
 

no
t i

m
pa

ct
 th

e 
ch

ar
ac

te
r o

r f
un

ct
io

n 
of

 
th

is
 h

is
to

ric
 re

so
ur

ce
 o

r a
ffe

ct
 it
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