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EXECUTIVE SUMMARY 

This report outlines compensatory mitigation for unavoidable impacts to seagrass and 
offshore hardbottom/reef habitats impacted by implementation of the Recommended Plan 
(Alternative 2). Direct impacts include 7.9 acres of seagrass habitat, 49.4 acres (3.3 acres 
new impacts) of hardbottom/reef habitat outside or deeper than the present authorized channel 
width and depth, 123.5 acres of rock/rubble habitat previously impacted by channel dredging, 
and 236.4 acres of unvegetated sand/silt bottom located in the authorized channel.  Of these 
impacts, mitigation is proposed for seagrass and hardbottom/reef habitats where new 
construction or dredging is proposed. The South Atlantic Fishery Management Council 
(SAFMC) and National Marine Fisheries Service (NMFS) consider seagrass and reef habitat 
types Essential Fish Habitat (EFH) (SAFMC 1998). For dredging the rock/rubble and 
unvegetated bottom within the channel, mitigation is not proposed since dredging was 
previously performed in the channel and temporal impacts are minimal. 

Seagrass Impacts and Mitigation 

Direct impacts to seagrass communities are restricted to the widening of Fisherman's Channel 
cut and the Fisher Island Turning Basin. Impacts include the permanent loss (removal) of 0.2 
acre of mixed seagrass beds.  Indirect losses will occur from the natural equilibration of the 
side slopes described in Appendix G of the EIS, resulting in the loss of 7.7 acres of seagrass. 
Based upon coordination with the resource agencies and comments received on the DEIS, 
restoration of approximately 24 acres of seagrass beds is proposed as compensation for 
unavoidable impacts.   

In order to replace local seagrass functions and values, restoration will be implemented within 
Biscayne Bay, preferably in areas where seagrass once occurred and is now absent due to past 
anthropogenic activities such as dredging. Seagrass habitat will be restored by filling 
approximately 24 acres of old borrow areas located in North Biscayne Bay.  Based on a 1989 
report prepared by DERM, there are eight borrow areas which were considered suitable for 
filling with dredged material, capping with sand, and restoring seagrass habitat to an elevation 
consistent with the depths where adjacent seagrass beds are present (CTC 1989).  Further site 
evaluations of the area were conducted in June 2002, July 2003, and October 2003 to 
determine the most appropriate site for seagrass mitigation.  The mitigation plan presented in 
the DEIS has been revised based on the results of the subsequent surveys of the proposed 
mitigation site. 

The preferred mitigation area is a series of interconnected submerged borrow holes located 
just north of Julia Tuttle Causeway (Interstate 195) where seagrass habitat has been removed 
in years past by dredging fill for the causeway construction. 

Dredged material will either be hauled or pumped to the selected borrow area(s) based on 
engineering analysis, cost, and recipient site conditions. Dredged material will be placed into 
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the borrow areas. It is assumed that this can be accomplished without a coffer dam and will 
require a variance from water quality standards within a defined mixing zone. It is anticipated 
that ambient depths will range from -4 feet to -7 feet MSL in the restored areas following 
restoration and that seagrass recruitment will occur rapidly. Beds of H. decipiens, H. wrightii, 
and S. filiforme have been documented adjacent to the proposed mitigation site and are 
expected to serve as recruitment sources.  Site monitoring will be conducted for five years to 
document the characteristics and extent of recruitment.  Detailed plans and specifications for 
the seagrass restoration will be prepared and provided for agency concurrence prior to 
construction. 

Hardbottom Impacts and Mitigation 

New impacts to low relief hardbottom and high relief hardbottom total 0.6 acre and 2.7 acres, 
respectively. Based on the Habitat Equivalency Analyses calculations (Appendix A), direct 
impacts to reef and hardbottom habitats would require the creation of artificial reef habitat at 
an effective mitigation ratio of 2.0 for high relief hardbottom/reef habitat and an effective 
mitigation ratio of 1.3 for low relief hardbottom/reef habitat.  Mitigation reefs will be 
constructed in two different designs, to reflect the differences in the habitat structure of the 
two types of reef/hardbottom habitat to be impacted.  The proposed mitigation will be type-
for-type, to reflect the ecological differences between the different reef types impacted.  A 
total of 0.8 acre of low relief-low complexity (LRLC) reef will be required to mitigate for the 
new low relief hardbottom/reef and previously impacted hardbottom habitat.  A total of 5.4 
acres of high relief-high complexity (HRHC) reef would be required to mitigate for the high 
relief impact.  Reefs will be constructed at proposed artificial reef sites to be managed by 
DERM. 

Native rock excavated from the Entrance Channel will be used in reef construction.  Artificial 
reef construction will be conducted at one or two of the sites located south of the entrance 
channel identified in Appendix L of the EIS.  The dredged rock material will be deployed to 
mimic the orientation of typical natural reefs.  This reef design will have an approximate 
vertical relief of 3 to 5 feet to provide the maximum structural complexity and to provide 
refugia for cryptic and reclusive species.  As interstitial sand patches associated with reef 
habitat are thought to be important in the ecological function of the reef habitat, the reef 
footprint will contain approximately 20 percent open sand surface.  Temporary buoys 
delineating the deployment strip will mark areas for deployment.  Corner buoys for the sites 
shall be placed using DGPS with sub-meter accuracy.  Natural excavated rock from the 
dredged channel will provide an ideal substrate for the establishment of a fouling community 
and colonization by the common reef community species.  HRHC reefs are intended to 
provide persistent habitat with higher complexity and habitat diversity than LRLC hardbottom 
or reefs. 

LRLC reefs will have a vertical relief of 1 to 2 feet and will be placed inshore of, and 
shallower than, HRHC reefs. It is recognized that the LRLC reefs may be periodically buried 
by shifting sands, like the low relief natural reefs they are intended to mimic.  This does limit 
their habitat value to some extent, but it has been suggested (albeit without much empirical 
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evidence) that this sort of ephemeral, low relief habitat may be particularly important in 
supporting the recruitment and post settlement survival of juvenile fishes.  Natural rock 
excavated from the channel as described above and placed in sites where they may be 
expected to partially settle in the substrate, should provide LRLC habitat.  Deployment sites 
will be delineated as outlined above for HRHC reefs. 

The monitoring program for the mitigation reefs will consist of both physical and biological 
components.  Physical monitoring one year after placement will assess the degree of settling 
of the reef materials, and biological monitoring will assess populations of algae, invertebrates, 
and fishes, as compared with concurrent control sampling of natural reefs.  Biological 
monitoring will be conducted annually in the summer months for five years.  Each monitoring 
effort will include video transects of the mitigation reefs to document Snapper Grouper 
Complex utilization.  
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1.0 INTRODUCTION 

This report outlines compensatory mitigation for unavoidable impacts to seagrass and 
offshore hardbottom/reef habitats impacted by implementation of the Recommended Plan 
considered in the Draft Environmental Impact Statement (DEIS). Direct impacts to the total 
project include 7.9 acres of seagrass habitat, 49.4 acres of reef habitat outside or deeper than 
the present authorized channel width and depth, 123.5 acres of rock/rubble habitat previously 
impacted by channel dredging, and 236.4 acres of unvegetated sand/silt bottom located in the 
authorized channel. Of these impacts, mitigation will be required for seagrass and 
hardbottom/reef habitats where new construction or dredging is proposed.  The South Atlantic 
Fishery Management Council (SAFMC) and National Marine Fisheries Service (NMFS) 
(SAFMC 1998) consider all of these habitat types Essential Fish Habitat (EFH).  For dredging 
the rock/rubble and silt/sand/rubble bottom within the channel, mitigation is not proposed 
since dredging was previously performed in the channel and temporal impacts are minimal. 

1.1 Mitigation Policies 

A summary of mitigation programs and policies in effect by the Corps and Federal reviewing 
agencies, including the Environmental Protection Agency (EPA), U.S. Fish and Wildlife 
Service (FWS), and NMFS, are provided below. 

U.S. Army Corps of Engineers Mitigation Policy 

Damages to fish and wildlife resources will be prevented to the extent practicable through 
good planning and design incorporating the mitigation principles defined within the Council 
on Environmental Quality’s (CEQ) NEPA guidelines, i.e., first avoid the impact; next, 
minimize the impact; and, finally compensate for unavoidable damages to significant fish and 
wildlife resources. Measures to offset unavoidable damages to significant fish and wildlife 
resources will be included in projects when the cost of these measures are justified by the 
combined monetary and non-monetary benefits attributable to the proposed measures.  These 
mitigation plans are to contain the most efficient and least costly measures appropriate to 
reduce fish and wildlife resource losses.  Mitigation of losses will be provided to the 
maximum extent practicable through the development and implementation of mitigation 
measures on project lands.  If project lands cannot fulfill our mitigation requirements, then 
separable public lands adjacent to project lands, to the extent possible, should be considered 
next. Any consideration of separable private lands not adjacent to project lands should be the 
last option considered. Acquisition of an interest in any lands or waters for mitigation of 
damages to fish and wildlife resources that do not comply with the limited authority provided 
by Subsection 906(b) of WRDA 1986 requires specific congressional authorization (See 
paragraph 19-8.a(2)). Measures to mitigate project caused damages to significant fish and 
wildlife resources are project costs and will be allocated to the responsible (causative) 
purposes of the project in the same way as other project costs.  Mitigation costs will also be 

DEIS Miami Harbor GRR Study Mitigation Plan Dial Cordy and Associates Inc. 
15 July 2002 

1 



 

 
          

 
 

 

 

 

 
 

 

 

      

shared to the same extent as the other costs allocated to such purposes are shared.  The 
mitigation costs include separable first costs (any lands and construction) and separable 
operation, maintenance, repair, replacement, and rehabilitation (OMRR&R) costs  (EP 1165-2-
1; 30 Jul 99). 

U.S. Environmental Protection Agency Mitigation Policy 

Policy regarding mitigation under the Clean Water Act (CWA) Section 404(b)(1) guidelines 
were expressed within a Memorandum of Agreement (MOA) between EPA and the U.S. 
Army Corps of Engineers (USACE) and became effective February 7, 1990.  The purpose of 
the MOA is to provide guidance to determine appropriate and practicable mitigation under the 
Section 404 Regulatory Program.  Practicable is defined as “available and capable of being 
done after taking into consideration cost, existing technology, and logistics in light of the 
overall project purposes.” 

According to the MOA, on-site mitigation is preferable to off-site mitigation.  Similarly, in-
kind mitigation is preferable to out-of-kind mitigation.  However, EPA may prefer off-site or 
out-of-kind mitigation if it is the most practicable solution.  EPA expressed a preference of 
restoration of wetlands over creation of wetlands from upland habitat for two reasons.  First, 
EPA considers the likelihood of success higher for restored wetlands than for created 
wetlands. Second, EPA is concerned about the reduction of potentially valuable uplands 
resulting from the mitigation. 

The MOA states that the objective of mitigation for unavoidable impacts is to offset 
environmental losses.  Mitigation should provide, at a minimum, one for one functional 
replacement (i.e., no net loss of wetland value), with an adequate margin of safety to reflect 
the expected degree of success, but this requirement may not be appropriate and practicable in 
all cases. A minimum of 1:1 acreage replacement may be used as a reasonable surrogate for 
no net loss of functions and values where definitive information is lacking.  However, this 
ratio may be greater where the wetland being impacted is high and the replacement wetlands 
are of lower functional value or the likelihood of success is low.  Conversely, the ratio may be 
less than 1:1 for areas where the wetland being impacted is low and the likelihood of success 
associated with the mitigation proposed is high. 

U.S. Fish and Wildlife Service Mitigation Policy 

The U.S. Fish and Wildlife Service Mitigation Policy (January 23, 1981) established policy 
for mitigating the adverse impacts of land and water developments on fish, wildlife, and their 
habitats. According to the policy, compensation may be accepted for wetland impacts in a 
variety of ways.  Mitigation activities may include: wildlife management activities, habitat 
construction activities, fishery propagation, protective designations on public lands, buffer 
zones, property leases, wildlife easements, water right acquisition, and fee title acquisition. 
Compensatory mitigation actions should only occur after all efforts to avoid and minimize 
impacts have been utilized. FWS policy states that appropriate mitigation for unavoidable 
wetland impacts are based on the resource value of the potential impacted wetland.  Four 
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categories of resource value have been defined by the FWS for which different levels of 
mitigation may be determined.  

A wetland classified as Resource Category 1 consists of high value wetland that is unique and 
irreplaceable on a national basis or in the eco-region.  For this category, no loss of existing 
habitat value is the goal, and the FWS will recommend that all losses of existing habitat be 
prevented. 

A Resource Category 2 wetland is of high value and relatively scarce on a national basis or 
within the eco-region. For this category, the FWS maintains a goal of no net loss of in-kind 
value. If unavoidable loss is likely to occur, in-kind replacement will be the recommendation.  
An exception to this rule may occur where the out-of-kind replacement is of greater value 
than the habitat to be impacted, or in-kind replacement is not physically or biologically 
obtainable in the region. 

A Resource Category 3 wetland is of high to medium value and is relatively abundant on a 
national basis. The FWS mitigation goal is no net loss of habitat value while minimizing loss 
of in-kind habitat value. For impacts to Resource Category 3 wetlands, in-kind replacement 
is preferred. If in-kind replacement is not practicable, out-of-kind creation or restoration, or 
increased management of replacement habitat that increases the value of the existing habitat 
can achieve mitigation goals. 

A Resource Category 4 wetland is of medium to low value, with a goal of minimum loss of 
habitat value. Compensatory mitigation for unavoidable losses to Resource Category 4 
wetlands may be required.  

National Marine Fisheries Service 

As described in the Magnuson-Stevens Fishery Conservation and Management Act, as 
amended by the Sustainable Fisheries Act of 1996 (Public Law 104-267), the EFH provisions 
of the act support one of the nation’s overall marine resource management goals – 
maintaining sustainable fisheries.  

The focus of the mitigation policy is to conserve and enhance EFH and to avoid, minimize, or 
compensate for impacts to EFH due to development activities.  As with the other federal 
agency policies, the primary goal of any action is to avoid impacts to natural resources. 
However, if impacts to these resources are unavoidable, compensatory mitigation may be 
required. When unavoidable impacts to EFH occur, the NMFS will recommend mitigation 
measures to compensate for any loss of resource value.  Recommendations may include: 
restoration of riparian and shallow coastal areas (i.e., re-establishment of vegetation, 
restoration of hardbottom characteristics, removal of unsuitable material, and replacement of 
suitable substrate), upland habitat restoration, water quality improvement or protection, 
watershed planning, and habitat creation. The preferred type of mitigation is enhancement of 
existing habitat, followed by restoration, and finally creation of new habitat. 
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Mitigation should focus on the replacement of lost habitat and associated values attributed to 
the habitat and toward maintaining sustainable fisheries.  In particular, mitigation should be 
targeted toward impacts as a result of the proposed action to the listed managed species 
discussed in the Environmental Impact Statement (EIS).    

Mitigation for EFH should focus on the replacement of lost habitat and associated values 
attributed to the habitat and towards maintaining sustainable fisheries.  Since no definitive 
policy is currently available on mitigating EFH impacts, development of mitigation strategies 
is subjective and somewhat difficult to address. Therefore, mitigation for EFH impacts must 
focus on strategies that enhance fisheries production and help ensure the sustainability of 
fisheries. Creation of mangrove habitat and mud flats, enhancement of fisheries resources by 
creating shallow water habitat or artificial structures, restoration of seagrass habitat where 
feasible, and preservation of environmentally sensitive waterfront land threatened by 
development are all viable options that can compensate for impacts to EFH, and have been 
used and accepted elsewhere. 

Mitigation requirements for EFH impacts, associated with proposed dredging of channels and 
basins, are difficult to define.  While these areas will see a temporary loss of benthic 
production, all the affected areas will see recruitment of the benthic community, followed by 
fish utilization of the habitat. All of these dredged areas will continue to provide food chain 
support and act as functional EFH habitat, including the turning basins, terminals and inner 
and outer Entrance Channels. Since the existing harbor basin provides seasonal fishery 
habitat, we would expect the proposed basin to likewise provide comparable habitat.   
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2.0 MITIGATION OPTIONS 

A total of 25 mitigation options have been identified that could serve as full or partial 
mitigation for impacts to seagrasses in Biscayne Bay (Figure 1).  The amount of site-specific 
information known at this time varies among projects listed below.  Table 1 summarizes the 
mitigation potential of each site identified to date. Options explored vary from significant 
restoration of mangrove communities in Biscayne Bay; restoring prop scars adjacent to 
Virginia Key and restoring seagrass habitat in North Biscayne Bay through filling of old 
borrow areas with dredged material.  

Based on significant coordination with Federal, state, and local resource agencies in-kind 
restoration of seagrass habitat is the agency-preferred option for mitigating seagrass impacts. 
In the event that restoration of seagrass habitat is not feasible or no sites acceptable to the 
resource agencies are available, other options will be explored.  Restoration of seagrass 
habitat through filling of old borrow areas in North Biscayne Bay is the preferred choice and 
is further discussed and analyzed in Sections 3 and 4 of this plan. 

In a survey completed in October 2002, the Corps mapped a former borrow location located 
in northern Biscayne Bay for the purpose of using this site for seagrass mitigation.  For a 
detailed review of the recommended site for seagrass restoration, reference Appendix L of the 
EIS. 
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Table 1 Summary of Mitigation Project Sites 
PROJECT NAME OWNER PROJECT DESCRIPTION BENEFITS 

Habitat Credit Type Acres Wild-
life 

T/E 
Species 

Water 
Quality 

Public 
Park 

Chapman/Matheson Dade County 
Old King’s Bay Landfill Tidal mangroves Restoration 10.23 X X X 

Small Fill Pad Tidal mangroves Restoration 1.63 X X X 
Old Plant Nursery Brackish marsh Creation 8.55 X X X X 

Tidal mangroves, 
brackish marsh 

Enhancement 

Total: 13.04 
East Culvert Tidal mangroves and 

lagoon 
Enhancement 48 X X X 

Middle Culvert Tidal mangroves and 
lagoon 

Enhancement 48 X X X 

West Culvert and Spoil Tidal mangroves, 
brackish marsh 

Enhancement 55 X X X 

Exotics Eradication Tidal mangroves, 
brackish marsh 

Enhancement 40.83 X X X X 

Main Fill Pad Tidal mangroves Restoration unk X X X X 
Enhancement unk 

Total: 19.4 
Old South Dade Landfill Dade County Brackish marsh Restoration 20 X X 
Virginia Key 

Marine Stadium Dade County, 
City of Miami 

Seagrass Restoration 4.62 X X X 

Tidal mangroves Creation 9.47 
Tidal mangroves Restoration 1.32 
Brackish marsh Creation 4.14 

Total: 19.55 
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Table 1. (continued). 

PROJECT NAME OWNER PROJECT DESCRIPTION BENEFITS 

Habitat 
Credit Type Acres Wild-

Life 
T/E 

Species 
Water 

Quality 
Public 
Park 

Virginia Key 
Virginia Key Impounded Dade County Forested freshwater 

wetlands 
Enhancement 
and Creation 

48.13 X X 

Sewage Treatment East Tidal mangroves Restoration 0.77 X X 
Tidal mangroves  Enhancement 4.4 
Coastal upland buffer Creation 1.74 

Total: 6.91 
Sewage Treatment West Dade County Tidal mangroves Restoration 7 X X 

Spoil Islands Dade County Coastal hammock, 
Tidal mangroves 

Creation unk X X 

Virginia Beach Hammock City of Miami Coastal hammock Restoration unk X X X 
CWA/BAP Seagrass State of Fla. Seagrass Restoration unk X X X 

BNP Seagrass USA Seagrass Restoration unk X X X X 
EEL Program Private Preservation 

Biscayne Wetlands Coastal wetlands 445 X X X 
Black Point Wetlands Coastal wetlands 192 X X X 

Cutler Wetlands Coastal wetlands 1,194 X X X 
Hardy Matheson Addition Coastal wetlands 42 X X X 

Deering Estate N. Addition Coastal wetlands 5 X X X 
Vizcaya Hammock Addition Coastal uplands 2 X 

Oleta River State Park State of Fla. Mangrove wetlands Restoration 7 X X X 
North Biscayne Bay 

Borrow Areas 
State of Fla. Seagrass Restoration ±40 * X X X 

*  Potentially available for restoration 
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3.0 MITIGATION REQUIREMENTS 

3.1 Seagrass 

Direct impacts to seagrass communities are restricted to the widening of Fisherman's Channel 
cut and the Fisher Island Turning Basin. Impacts include the permanent loss (removal) of 0.2 
acre of mixed seagrass beds.  Indirect losses will occur from the natural equilibration of the 
side slopes as described in Appendix G of the EIS, resulting in the loss of 7.7 acres of 
seagrass. Based upon coordination with the resource agencies and comments received on the 
DEIS, restoration of approximately 24 acres of seagrass beds is proposed as compensation for 
unavoidable impacts.  

In order to replace local seagrass functions and values, restoration will be implemented within 
Biscayne Bay, preferably in areas where seagrass once occurred and is now absent due to past 
anthropogenic activities such as dredging. Seagrass habitat will be restored by filling at least 
24 acres of old borrow areas located in North Biscayne Bay.  Based on a 1989 report prepared 
by DERM, there are eight borrow areas which were considered suitable for filling with 
dredged material, capping with sand, and restoring seagrass habitat to an elevation consistent 
with the depths where adjacent seagrass beds are present (CTC 1989).  Further site 
evaluations of the area were conducted in June 2002, July 2003, and October 2003 to 
determine the most appropriate site for seagrass mitigation.  The mitigation plan has been 
revised based on the results of the subsequent surveys of the proposed mitigation site. 

Restoration of seagrass communities, while still considered experimental by some resource 
agencies, can enhance habitat heterogeneity and the diversity of invertebrate and fish 
communities, if carefully implemented.  The recent treatise on seagrass restoration entitled 
"Guidelines for the Conservation and Restoration of Seagrasses in the United States and 
Adjacent Waters" by Fonseca et al. (1998) discusses the benefits, risks, and successful 
approaches associated with seagrass restoration. Given the documented success of more 
recent efforts to restore seagrass communities including those in South Florida, restoration is 
quickly becoming a proven resource management tool in some areas where conditions are 
appropriate. 
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Table 2 Dredging Impacts by Habitat Type 

Habitat Type and Current Dredge Status Component 
1C 2A 3B 4 5A Total 

Seagrass- new impacts, side slope equilibration to 
areas not previously dredged that exist outside 
proposed channel boundaries (ac) 0.0 0.0 0.1 0.0 7.6 7.7 
Seagrass- new impacts, not previously dredged, 
inside proposed channel boundaries (ac) 0.0 0.0 0.0 0.0 0.2 0.2 
Low relief hardbottom/reef- new impacts,  not 
previously dredged (ac) 0.6 0.0 0.0 0.0 0.0 0.6 
Low relief hardbottom/reef, previously dredged 
and recolonized (ac) 28.1 0.0 0.0 0.0 0.0 28.1 
High relief hardbottom/reef- new impacts, not 
previously dredged (ac) 2.7 0.0 0.0 0.0 0.0 2.7 
High relief hardbottom/reef, previously dredged 
and recolonized (ac) 18.0 0.0 0.0 0.0 0.0 18.0 
Rock/rubble w/ live bottom- new impacts, not 
previously dredged (ac) 0.00 0.0 0.0 0.0 0.0 0.0 
Rock/rubble w/ live bottom, previously dredged 
and recolonized (ac) 51.7 0.0 0.0 0.0 0.0 51.7 
Rock/rubble w/ algae/sponges- new impacts, not 
previously dredged (ac) 0.0 0.6 0.9 0.0 1.5 3.0 
Rock/rubble w/ algae/sponges, previously dredged 
and recolonized (ac) 41.3 0.0 25.2 0.0 2.3 68.8 
Unvegetated (i.e., sand/silt/rubble, sand habitats 
without seagrasses)- new impacts, not previously 
dredged (ac) 1.3 0.0 5.3 0.0 16.7 23.3 
Unvegetated (i.e., sand/silt/rubble, sand habitats 
without seagrasses), previously dredged (ac) 66.9 0.0 19.1 0.0 127.1 213.1 
Project Footprint, excludes seagrass impacts that 
are 
outside proposed channel boundaries and “deepwater 
non-impacts” (ac) 210.6 0.6 50.6 0.0 153.8 441.5 
*Channel Wall Impacts are not included in the table.   
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3.2 Hardbottom/Reef 

Mitigation Requirements 

To calculate the acreage of creation of artificial reef required for compensation, Dial Cordy 
and Associates Inc. performed Habitat Equivalency Analyses (HEA) (see NOAA 2000).  The 
method used was designed to take into account both projected impact acreages for various 
habitats and recovery times to calculate the overall loss of habitat function that occurs from 
the time a new impact occurs to the time of full functional recovery.  HEA is usually applied 
to situations where previously non-impacted habitats are damaged and was used, in this case, 
to calculate compensatory mitigation acreages for removal of habitat in previously undredged 
areas. Projected impact acreages were not only classified according to the method that would 
be applied to calculate functional loss, but were further classified according to relief/profile. 
This was necessary because the proposed mitigation will be type-for-type, to reflect the 
ecological differences between the hardbottom/reef types impacted. 

Several assumptions are involved in the HEA method.  These assumptions include (1) the 
relative functionality (usually expressed as a percentage) of both impact and mitigation areas 
at “time-0” (time zero) (i.e., at the initiation of mitigation operations or at the time the impact 
occurs to the habitat), (2) the relative functionality of both the impact and mitigation area at 
the completion of recovery of each area, (2) the form of the recovery function (e.g., linear, 
exponential, hyperbolic, etc.), and (3) the recovery/completion time for the impact area and 
mitigation area to reach full functionality (i.e., the level that existed prior to impact/mitigation 
activities. For low relief hardbottom/reefs assessed with HEA, the following assumptions 
were used: (1) dredging would leave habitat 10 percent functional, (2) habitat value in both 
the impact and mitigation areas would increase in a linear fashion, (3) both the impact and 
mitigation areas will reach full (i.e., 100%) functionality in 12 years, and (2) placement of 
substrate in the mitigation area will immediately result in 20 percent of full habitat function. 
For high-relief hardbottoms assessed with HEA, the same assumptions were used, except 
recovery to full functionality was based on a 30-year period. 

Based on the HEA calculations, direct impacts to reef and hardbottom habitats would require 
the creation of artificial reef habitat at an effective mitigation ratio of 2.0 for high relief 
hardbottom/reef habitat and an effective mitigation ratio of 1.3 for low relief hardbottom/reef 
habitat (Appendix A). Mitigation reefs will be constructed in two different designs, to reflect 
the differences in the habitat structure of the two types of reef/hardbottom habitat to be 
impacted.  The proposed mitigation will be type-for-type, to reflect the ecological differences 
between the different reef types impacted.  The tables and calculations of the HEA are 
included in Appendix A. 

Mitigation reefs will be required in two different designs, to reflect the differences in the 
habitat structure of the two types of hardbottom/reef habitat to be impacted.  A total of 0.8 
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acre of low relief-low complexity reef will be required to mitigate for the new low relief reef 
and previously impacted hardbottom habitat (Table 3).  A total of 5.4 acres of high relief-high 
complexity reef would be required to mitigate for the high relief impact (see Section 3.2.2 for 
reef design). 

Table 3 Reef and Hardbottom Impacts and Proposed Artificial Reef Ratios and Areas 

Habitat Type Impact 
Area (ac) 

Ratio Type of 
Mitigation 

Mitigation 
Required 

Low Relief Reef/Hardbottom 0.6 Ac 1.3:1 Creation of 
LRLC 0.8 Ac 

High Relief Reef/Hardbottom 2.7 Ac 2:1 Creation of 
HRHC 5.4 Ac 

Total 3.3 Ac 6.2 Ac 
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4.2 Artificial Reef Creation 

The proposed mitigation for reef and hardbottom impacts will be type-for-type, to reflect the 
ecological differences between the different reef types impacted.  A total of 0.8 acre of low 
relief-low complexity (LRLC) reef will be created to mitigate for the new low relief reef and 
previously impacted hardbottom habitat.  A total of 5.4 acres of high relief-high complexity 
(HRHC) reef will be created to mitigate for the high relief impact.  The proposed location for 
mitigation reefs is found in Figure 5 and design drawings for LRLC and HRHC types are 
found in Figure 6. Specific design requirements and the reef design are described in this 
section. 

4.2.1 General Design Requirements 

Artificial reefs are often proposed for mitigating impacts to natural hardbottom habitats as a 
result of beach restoration (Lutz 1998). Mitigation reefs differ in several ways from 
traditional artificial reefs for fishing enhancement.  Traditional artificial reefs are usually 
constructed offshore, are generally of high relief, are promoted as fishing destinations, and 
often utilize vessels or other non-natural substrate to offer divers an interesting alternative to 
natural reefs. In contrast, mitigation reefs should be designed to mimic the lost habitat as 
closely as possible in terms of relief and structural complexity.  They should be placed in the 
same habitat depth zones as the impacted natural hardbottom/reef, and consumptive use of the 
reefs should be discouraged. 

Artificial reefs have been used successfully for many years to mitigate impacts in sheltered 
waters (Duffy 1985; Davis 1985) or in relatively deep water offshore (Mostkoff 1993).  Reef 
deployments in shallow, open coastal areas present special challenges in the wave stability of 
materials and burial by sand movements in this very dynamic habitat. Palm Beach County has 
had considerable success with deploying shallow water artificial reefs as mitigation measures. 
The proposed design reflects the limitations on design and placement imposed by navigation 
regulations, liability issues, construction limitations, and stability concerns. 

Mitigation reefs have often been required to be built in the immediate vicinity of the natural 
reefs impacted by construction activities.  In areas where the habitat that was impacted was 
the only habitat in the area, this approach has merit.  A guiding principle of artificial reef 
development has always been that reefs should not be deployed adjacent to productive reef 
habitats. From a fisheries standpoint, reefs placed in non-reef habitats are biologically more 
productive as they are trophically coupled with foraging habitats that are unexploited by other 
reef fishes (Bortone 1998). More importantly, the shifting of reef materials in storms may 
severely damage adjacent natural habitats.  For this reason, the Florida Artificial Reef 
Development Plan prohibits material from being placed within 100 yards of “live bottom” 
areas (Myatt and Myatt 1992). Following Hurricanes Andrew, Opal, and Erin, it was found 
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that even massive materials in relatively deep water were moved or broken up by tremendous 
wave forces (Lin 1998, Turpin 1998). For the above reasons, sites selected for mitigation reef 
construction should have no significant areas of natural reef within 100 yards and no reefs 
should be placed directly seaward of any significant area of natural reef. 

The most desirable areas for deployment of reefs are areas that have a thin veneer of sand 
over bedrock, which limits the extent that deployed materials will settle.  After reviewing the 
Miami-Dade county permitted sites, it was determined that one of the sites (DERM reef site A 
– north of the entrance channel) is too shallow to mimic the reef that is being impacted. 
DERM reef site B – located to the south of the entrance channel has very little available space 
for reef construction. However, it already has some artificial reef located within the 
boundaries, which would allow for quicker colonization of artificial reef material, as well as 
allowing for easier monitoring since it is adjacent to a county mitigation site that is currently 
monitored. Water depths of this site are similar to the depths of high relief reefs being 
impacted by the proposed project (40 to 45 feet).  The County has already completed the 
permitting process with the State of Florida for this artificial reef site. 

The Corps reviewed two additional sites for placement of reef mitigation material.  Both sites 
are located south of the entrance channel. The northernmost site is located north of DERM 
reef site B, and has shallower water depths (35 to 40 feet).  The southern “L”-shaped site is 
directly adjacent to the DERM reef site B. However, it was determined that some hardbottom 
communities are located within the proposed site, which would need to be avoided (with an 
appropriate buffer) in using this site for mitigation  

In summary – the Corps proposes to use Corps site #1 adjacent to DERM reef site B and 
Corps site #2. DERM reef site B does not have capacity for the entire mitigation need, 
DERM reef site A is too shallow for the proposed mitigation.  

4.2.2 Reef Design 

Two types of mitigation reefs will be constructed; HRHC reefs and LRLC reefs.  The HRHC 
reefs are intended to mitigate for impacts to high relief habitat and the LRLC reefs are 
intended to mitigate for impacts to lower relief reef.  The two reef types will be deployed in 
acreages proportional to direct impacts expected on each type of natural reef habitat in the 
final project design. 

Limestone rock excavated from the Entrance Channel will be used in reef construction.  The 
material will be deployed to mimic the orientation of typical natural reefs.  This reef design 
will have a vertical relief of 3 to 5 feet and rocks will be deployed to provide the maximum 
structural complexity and to provide refugia for cryptic and reclusive species.  As interstitial 
sand patches associated with reef habitat are thought to be important in the ecological 
function of the reef habitat, the reef footprint will contain approximately 20 percent open sand 
surface. Temporary buoys delineating the deployment strip will mark areas for deployment. 
Corner buoys for the sites shall be placed using Differential Global Positioning System 
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(DGPS) with sub-meter accuracy.  Natural limestone provides an ideal substrate for the 
establishment of a fouling community and colonization by the common reef community 
species. HRHC reefs are intended to provide persistent habitat with higher complexity and 
habitat diversity than LRLC hardbottom or reefs.  

LRLC reefs will have a vertical relief of 1 to 2 feet and will be placed inshore of, and 
shallower than, HRHC reefs. It is recognized that the LRLC reefs may be periodically buried 
by shifting sands, like the low relief natural reefs they are intended to mimic.  This does limit 
their habitat value to some extent, but it has been suggested (albeit without much empirical 
evidence) that this sort of ephemeral, low relief habitat may be particularly important in 
supporting the recruitment and post settlement survival of juvenile fishes.  Dredged limestone 
rock will be placed in sites where they may be expected to partially settle in the substrate and 
should provide LRLC habitat. To provide interstitial sand habitat, approximately 20 percent 
of the LRLC reef footprint shall be open sand.  Deployment sites will be delineated as 
outlined above for HRHC reefs. 

Construction of mitigation reefs will take place during dredging of the Entrance Channel, 
such that suitable rock material excavated from the channel may be used for reef building. 

4.2.3 Reef Monitoring 

The monitoring program for the mitigation reefs will consist of both physical and biological 
components.  An initial pre-construction monitoring event will be performed to provide 
baseline conditions for future comparison.  Physical monitoring will assess the degree of 
settling of the reef materials after the first year, and biological monitoring will assess 
populations of algae, invertebrates, and fishes, as compared with concurrent control sampling 
of natural reefs for five years. Monitoring will be conducted annually in the summer months. 
In order to provide a permanent record of reef conditions and biota, each sampling effort will 
include video transects covering representative areas of the mitigation reefs.  

Fish population evaluations will be based on visual censuses conducted separately on HRHC 
and LRLC mitigation reefs and high and low relief control reefs.  The point-count method 
(Bohnsack and Bannerot 1986) will be used for fish assessment.  This method has the 
advantage of gathering quantitative data in a relatively short time in a very repeatable pattern 
that is relatively insensitive to differences in habitat structure.  Each census will have a 
duration of 5 minutes and a radius (the distance from the stationary observer) of 10 feet.  Ten 
censuses will be collected on each of the four reef types. Data from these types of censuses 
are rarely distributed, so the Wilcoxon Rank-Sum or a similar nonparametric test will be used 
for significance testing. The criteria for mitigation reef success will be a finding of no 
significant difference at p=0.05 between reef type pairs (HRHC vs. high relief control and 
LRLC vs. low relief control). 
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Results of all mitigation reef-monitoring efforts will be summarized in an annual report to be 
completed by December 31 of each year the monitoring program is in place.  Copies of the 
report will be distributed to all agencies and interested parties. 
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5.0 EFFECTIVENESS OF PROPOSED MITIGATION 

A review of the effectiveness of each proposed mitigation treatment is summarized below.  

5.1 Seagrass Restoration 

Restoring seagrass beds, if successful, can be an appropriate mitigation strategy due to its 
high ecological value and declining abundance. Seagrass restoration adds habitat value to 
unvegetated sand or mud substrates.  The addition of seagrass beds increases the productivity 
and diversity of the unvegetated bottom, which can directly compensate for the historic loss in 
productivity and diversity. 

Fonseca, et al. (1996a, 1996b) found that within three years, restored seagrass beds (H. 
wrightii) planted on 0.5-m centers reach the same areal density and support animal densities, 
number of taxa, and species composition equivalent to natural beds.  Some restored seagrass 
beds support invertebrate populations that are as or more abundant than those in natural 
grassbeds (Bell, et al. 1993). Restored seagrass beds appear to be as suitable as natural 
seagrass beds for juvenile and small adult fish (Brown-Peterson, et al. 1993).  

Restored seagrass beds support animal densities similar to natural seagrass beds when shoot 
density is only one-third that of a natural seagrass bed (Fonseca et al. 1996). Thus, the habitat 
value of a restored seagrass bed is maximized relatively quickly, prior to the restored bed 
reaching the same vegetative density as a natural seagrass bed.  In addition to providing 
habitat itself, seagrass beds increase the productivity of adjacent habitats.  Irandi and 
Crawford (1997) found that the presence of seagrass beds adjacent to tidal marshes increased 
the abundance and growth rates of fish in the tidal marsh.   

Research has identified that seagrass beds are more diverse and productive than unvegetated 
substrate. Average fish densities in natural seagrass beds were ten times greater than those on 
unvegetated areas (~20 individuals/m2 versus 1.74 individuals/m2). Shrimp densities in 
natural shoal grass beds averaged 151 individuals/m2 compared to 3.02 individuals/m2 in 
unvegetated areas. Crab densities in natural seagrass beds were 20 to 50 individuals/m2 

compared to an average of 1.91 individuals/m2 on unvegetated areas (Fonseca et al. 1996). 
Within 1.5 years of planting, restored seagrass beds support shrimp, fish, and crab densities 
similar to natural seagrass beds (Fonseca et al. 1996).  Thus, restored seagrass beds can 
increase the density of shrimp, fish, and crabs by 10 to 50 times compared to unvegetated 
substrates. 

Although research has identified that seagrass beds are more diverse and productive than 
unvegetated substrates, relatively few studies compare secondary productivity between 
seagrass beds and other habitats. Heck, et al. (1995) determined that eelgrass beds in the 
northeastern United States had macroinvertebrate production 5 to 15 times higher than 
adjacent unvegetated habitats. At least a similar increase in productivity is expected for H. 
wrightii and T. testudium, which have a higher primary productivity than eelgrass.  Also, a 
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similar increase in abundance, diversity, and productivity of fish species may also be 
expected. 

Restoration of seagrass communities, while still considered experimental and not highly 
successful by resource agencies, can enhance habitat heterogeneity and the diversity of 
invertebrate and fish communities, if carefully implemented.  The recent treatise on seagrass 
restoration entitled "Guidelines for the Conservation and Restoration of Seagrasses in the 
United States and Adjacent Waters" by Fonseca, et al. (1998) discusses the benefits and risks 
associated with seagrass restoration. Given the documented success of more recent efforts to 
restore seagrass communities, including those in South Florida, restoration is quickly 
becoming a proven resource management tool in some areas where conditions are 
appropriate. 

Restoration of a three-acre borrow area in North Biscayne Bay was completed in the late 
1990’s by Miami-Dade Department of Environmental Resources Management (DERM) and 
recently inspected by NMFS, FWS, and DERM staff during an agency site visit with the 
USACE’s contractor in March of 2002.  Although no monitoring has been done by DERM 
since planting of the site, a visual inspection by the agency team revealed that seagrass occurs 
throughout the site and was dominated by H. wrightii and T. testudinum. Discussions with 
DERM staff indicate the old borrow area was filled with rubble and sand and planting units of 
both H. wrightii and T. testudinum installed. Based on this evidence of general success, all in 
attendance agreed that seagrass restoration was a viable option for mitigating seagrass loss. 

Another example of successful seagrass restoration is the Miami-Dade sewage cross-bay 
force main installed by the Miami-Dade Water and Sewer Authority Department in the mid-
1990s. The project required trenching of over one mile of Miami Harbor baybottom for 
pipeline installation, including excavation of 1.80 acres of seagrass beds.  Once the pipeline 
was installed the 22-foot wide trench path was refilled and allowed to recruit with seagrasses. 
Recruitment had begun within one-year and after two years seagrasses and macroalgaes 
covered the trench pathway so that it was no longer visible on aerial photography. 

Recent success has also been achieved with restoration of propeller scars through various 
methods in the Florida Keys.  Filling of scars, planting with seagrass and “spiking” scars with 
concentrated nutrient loads have all been used to encourage expansion and recruitment of 
seagrasses there (Kenworthy et al. 2000). 

5.2 Artificial Reef Construction 

Currently there are many options for the construction of artificial reefs.  Methods used 
previously have included limestone boulders, concrete tetrahedrons, and Reef BallsTM, among 
others. Miami-Dade County currently prefers the use of limestone boulders as the material 
for artificial reef construction. Placement of limestone material in any or all of these areas 
would provide suitable habitat replacement for the loss of reef associated with channel 
widening and deepening. 
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Table A-1: HEA effective acreage gained from recovery of low-relief hardbottoms 
Assumptions: dredging leaves 10% service, w/ linear increase 

% Service % Service Effective Discount Discount 
Year Level Loss Ac lost Factor Off ac lost 
2003 10.00% 90.00% 0.60 0.97 0.58 
2004 17.50% 82.50% 0.50 0.94 0.47 
2005 25.00% 75.00% 0.45 0.91 0.41 
2006 32.50% 67.50% 0.41 0.88 0.36 
2007 40.00% 60.00% 0.36 0.85 0.30 
2008 47.50% 52.50% 0.32 0.82 0.26 
2009 55.00% 45.00% 0.27 0.79 0.21 
2010 62.50% 37.50% 0.23 0.76 0.17 
2011 70.00% 30.00% 0.18 0.73 0.13 
2012 77.50% 22.50% 0.14 0.70 0.09 
2013 85.00% 15.00% 0.09 0.67 0.06 
2014 92.50% 7.50% 0.05 0.64 0.03 
2015 100.00% 0.00% 0.00 0.61 0.00 

Total effective-acre years/ac:  3.07 

Table A-2: HEA effective acreage gained from recovery of low-relief hardbottoms 
Assumptions: 20% service immediate, w/ linear increase 

% Service % Service  Discount Discount 
Year Level Increase Factor Eff ac gain 
2003 20.00% 0.00% 1.00 0.00 
2004 26.67% 6.67% 0.97 0.06 
2005 33.33% 13.33% 0.94 0.13 
2006 40.00% 20.00% 0.91 0.18 
2007 46.67% 26.67% 0.88 0.23 
2008 53.33% 33.33% 0.85 0.28 
2009 60.00% 40.00% 0.82 0.33 
2010 66.67% 46.67% 0.79 0.37 
2011 73.33% 53.33% 0.76 0.41 
2012 80.00% 60.00% 0.73 0.44 
2013 86.67% 66.67% 0.70 0.47 
2014 93.33% 73.33% 0.67 0.49 
2015 100.00% 80.00% 0.64 0.51 

Total effective-acre years/ac:  3.90 

Table A-3: HEA acreage calculation for low-relief hardbottom compensation 
Impact area 0.6 
Present discounted interim losses 3.07 
Present discounted lifetime gains per acre of replacement project 3.9 
R= # acres required for compensation 
3.07=3.9*R 
R= 3.07/3.9 
R= 0.787179 

Effective mitigation to compensation ratio: 1.316667 



 
 

      
 

      

 

 

Table A-4: HEA effective acreage lost from impacts to high-relief reefs 
Assumptions: dredging leaves 10% service, w/ linear increase 

% Service % Service Effective Discount Discount 
Year Level Loss Ac lost Factor Eff ac lost 
2003 10.00% 90.00% 2.70 0.97 2.62 
2004 13.00% 87.00% 2.35 0.94 2.21 
2005 16.00% 84.00% 2.27 0.91 2.06 
2006 19.00% 81.00% 2.19 0.88 1.92 
2007 22.00% 78.00% 2.11 0.85 1.78 
2008 25.00% 75.00% 2.03 0.82 1.65 
2009 28.00% 72.00% 1.94 0.79 1.53 
2010 31.00% 69.00% 1.86 0.76 1.41 
2011 34.00% 66.00% 1.78 0.73 1.29 
2012 37.00% 63.00% 1.70 0.70 1.19 
2013 40.00% 60.00% 1.62 0.67 1.08 
2014 43.00% 57.00% 1.54 0.64 0.98 
2015 46.00% 54.00% 1.46 0.61 0.88 
2016 49.00% 51.00% 1.38 0.58 0.79 
2017 52.00% 48.00% 1.30 0.55 0.71 
2018 55.00% 45.00% 1.22 0.52 0.63 
2019 58.00% 42.00% 1.13 0.49 0.55 
2020 61.00% 39.00% 1.05 0.46 0.48 
2021 64.00% 36.00% 0.97 0.43 0.41 
2022 67.00% 33.00% 0.89 0.40 0.35 
2023 70.00% 30.00% 0.81 0.37 0.30 
2024 73.00% 27.00% 0.73 0.34 0.25 
2025 76.00% 24.00% 0.65 0.31 0.20 
2026 79.00% 21.00% 0.57 0.28 0.16 
2027 82.00% 18.00% 0.49 0.25 0.12 
2028 85.00% 15.00% 0.40 0.22 0.09 
2029 88.00% 12.00% 0.32 0.19 0.06 
2030 91.00% 9.00% 0.24 0.16 0.04 
2031 94.00% 6.00% 0.16 0.13 0.02 
2032 97.00% 3.00% 0.08 0.10 0.01 
2033 100.00% 0.00% 0.00 0.07 0.00 

Total effective-acre years/ac:  25.76 



 

 

     
 

     

 

   
 

   
     

    
     

 
 

Table A-5: HEA effective acreage gained from recovery of high-relief reefs 
Assumptions: 20% service immediate, w/ linear increase 

% Service % Service  Discount Discount 
Year 
2003 

Level 
20.00% 

Increase 
0.00% 

Factor 
1.00 

Eff ac gain 
0.00 

2004 22.67% 2.67% 0.97 0.03 
2005 25.33% 5.33% 0.94 0.05 
2006 28.00% 8.00% 0.91 0.07 
2007 30.67% 10.67% 0.88 0.09 
2008 33.33% 13.33% 0.85 0.11 
2009 36.00% 16.00% 0.82 0.13 
2010 38.67% 18.67% 0.79 0.15 
2011 41.33% 21.33% 0.76 0.16 
2012 44.00% 24.00% 0.73 0.18 
2013 46.67% 26.67% 0.70 0.19 
2014 49.33% 29.33% 0.67 0.20 
2015 52.00% 32.00% 0.64 0.20 
2016 54.67% 34.67% 0.61 0.21 
2017 57.33% 37.33% 0.58 0.22 
2018 60.00% 40.00% 0.55 0.22 
2019 62.67% 42.67% 0.52 0.22 
2020 65.33% 45.33% 0.49 0.22 
2021 68.00% 48.00% 0.46 0.22 
2022 70.67% 50.67% 0.43 0.22 
2023 73.33% 53.33% 0.40 0.21 
2024 76.00% 56.00% 0.37 0.21 
2025 78.67% 58.67% 0.34 0.20 
2026 81.33% 61.33% 0.31 0.19 
2027 84.00% 64.00% 0.28 0.18 
2028 86.67% 66.67% 0.25 0.17 
2029 89.33% 69.33% 0.22 0.15 
2030 92.00% 72.00% 0.19 0.14 
2031 94.67% 74.67% 0.16 0.12 
2032 97.33% 77.33% 0.13 0.10 
2033 100.00% 80.00% 0.10 0.08 

Total effective-acre years/ac:  4.84 

Table A-6: HEA acreage calculation for high-relief compensation 
Injured area 2.7 
Present discounted interim losses 25.76 
Present discounted lifetime gains per acre of replacement project 4.84 
R= # acres required for compensation 
25.76=4.84*R 
R= 25.76/4.84 
R= 5.322314 

Effective mitigation to compensation ratio:  1.971227 

http:25.76/4.84
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Planning Division 
Environmental Branch 

Mr. James J. Slack 
U. S. Fish and Wildlife Service 
1339 20th Street 
Vero Beach, Florida 32960-3559 

Dear Mr. Slack: 

Thank you for the Draft Fish and Wildlife Coordination Act Report (CAR) of July 
24, 2002, and amended on Jan 14, 2003 for the Port of Miami Navigation Project in 
Dade County, Florida. A detailed reply to the 17 recommendations in the CAR is 
enclosed. We intend to comply with some of the recommendations in the draft CAR 
(2,3,4,7,9,10,11,12,13 & 17). The remaining recommendations are not under our 
jurisdiction or are economically infeasible to implement. 

If you have any questions, please contact Terri Jordan at 904 232-1817. 

      Sincerely,

      James C. Duck 
      Chief, Planning Division 

Enclosure 
Cc: Port of Miami – Becky Hope
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Additionally, the Corps noted that no recommendation concerning seagrass mitigation was 
included in the Services recommendation section of the CAR, however, Section 7.1.1, found 
under section 7.1 “Evaluation of Mitigation” states the following: 

“The Service recommends that for each acre of seagrasses that is anticipated to be 
impacted as a result of widening Fishermen’s Channel and the Fisher Island Turning 
Basin, three acres be created or restored (3:1 ratio).  This includes the impacts during 
dredging (0.34 acre), as well as the impacts to 6.0 acres adjacent seagrass beds during 
equilibration of the side-slope (“sloughing”), which is reasonably certain to occur.  
Therefore, restoration of 18.9 acres of seagrass would compensate for the 6.3 acres of 
seagrass impacted during the construction of Components 3 and 5.  However, monitoring 
must be conducted to ensure recruitment of seagrasses at the mitigation site.  If 
acceptable coverage of seagrasses is not achieved within three years, another mitigation 
site must be constructed, or installation of plants must occur at the site.  Survival and 
coverage standards must be achieved in either case.” 

If this is the Service’s position and recommendation, the Corps rejects the mitigation ratio for the 
following reasons. The Corps and the project sponsor believe that this restoration project will 
demonstrate the same recovery pattern as seen by other seagrass restoration projects in Biscayne 
Bay. Examples of these sites are included as a reference. The Corps believes that due to the 
likelihood of success of the proposed seagrass mitigation, a 1:1 ratio is acceptable for the impacts 
of the proposed construction. Although we reject the mitigation ratio, we accept the Services 
request that monitoring of the site for three years post-filling be conducted and that if the site 
does not naturally recruit, then supplemental planting be performed to speed recovery.  Planting 
methods will be developed following guidance by Fonseca et al. (1998) and peer review by 
NMFS. Detailed plans and specifications for the seagrass creation will be prepared and provided 
for agency concurrence prior to construction.  

Seagrass recovery examples 
Restoration of a three-acre borrow area in North Biscayne Bay was completed in the late 
1990’s by Miami-Dade Environmental Resources Management (DERM) and recently 
inspected by NMFS, FWS, and DERM staff during an agency site visit with the 
USACE’s contractor in March of 2002.  Although no monitoring has been done by 
DERM since planting of the site, a visual inspection by the agency team revealed that 
seagrass occurs throughout the site and was dominated by H. wrightii and T. testudinum. 
Discussions with DERM staff indicate the old borrow area was filled with rubble and 
sand and planting units of both H. wrightii and T. testudinum installed.  Based on this 
evidence of general success, all in attendance agreed that seagrass restoration was a 
viable option for mitigating seagrass loss. 

Another example of successful seagrass restoration is the Miami-Dade sewage cross-bay 
force main installed by the Miami-Dade Water and Sewer Authority Department in the 
mid-1990s.  The project required trenching of over one mile of Miami Harbor baybottom 
for pipeline installation, including excavation of 1.80 acres of seagrass beds.  Once the 
pipeline was installed the 22-foot wide trench path was refilled and allowed to recruit 
with seagrasses. Recruitment had begun within one-year and after two years seagrasses 
and macroalgaes covered the trench pathway so that it was no longer visible on aerial 
photography. 
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June 17, 2003 

Colonel James G. May 
District Engineer 
U.S. Army Corps of Engineers 
701 San Marco Boulevard, Room 372 
Jacksonville, Florida 32207-8175

                                     Service Log No.:  4-1-03-I-786
 Project: Miami Harbor General Reevaluation 
                Report and Draft Environmental           

Impact Statement
 Sponsor: Port of Miami
 County: Miami-Dade 

Dear Colonel May: 

In accordance with the Fiscal Year 2001 Transfer Fund Agreement between the Fish and Wildlife 
Service (Service) and the U.S. Army Corps of Engineers, enclosed is the Final Fish and Wildlife 
Coordination Act (FWCA) Report regarding the Miami Harbor Expansion Project, Miami-Dade 
County, Florida. This final report, provided in accordance with the FWCA of 1958, as amended 
(48 Stat.401; 16 U.S.C. 661 et seq.) and under the provisions of section 7 of the Endangered 
Species Act of 1973, as amended (87 Stat. 884; 16 U.S.C. 1531 et seq.), has been prepared to 
provide an evaluation of environmental effects of the navigation improvements to Miami Harbor. 
This report constitutes the final report of the Secretary of the Interior as required by Section 2(b) 
of the FWCA. 

Thank you for your cooperation and effort in protecting fish and wildlife resources.  Should you 
have any questions regarding the findings and recommendations contained in this report, please 
contact Trish Adams at 772-562-3909, extension 232.

                                               Sincerely yours,

 James J. Slack
 Field Supervisor
 South Florida Ecological Services Office 

Enclosure 



Colonel James G. May  
June 17, 2003  
Page 2  

cc:  
FWC, Vero Beach, Florida  
FWC, West Palm Beach, Florida (Ricardo Zambrano)   
FWC, Bureau of Protected Species Management, Tallahassee, Florida (Carol Knox)   
NMFS, Habitat Conservation Division, Miami, Florida (Jocelyn Karazsia)   
NMFS, Protected Species Division, St. Petersburg, Florida (Eric Hark)   
Sierra Club, Miami Group, Miami, Florida (Kent Robbins)   

C:\Project Files\Miami GRR\EIS\Appendix K - FWS CAR\Miami Harbor Cvr Final CAR.wpd  



         

 
 

 
 

 

 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
  

 

 

Miami Harbor Expansion Project  
Fish and Wildlife Coordination Act Report  

FINAL 

Prepared for  
Fish and Wildlife Service  

South Florida Ecological Services Office  
1339 20th Street  

Vero Beach, Florida 32960  

by  
Dial Cordy and Associates Incorporated  

490 Osceola Avenue  
Jacksonville Beach, Florida 32250  

June 17, 2003  

EXECUTIVE SUMMARY  



 

 

 

 

 

 

The Seaport Department of Miami-Dade County requested that the U.S. Army Corps of 
Engineers (Corps), study the feasibility of modifying portions of Miami Harbor to improve the 
Federal navigation system of channels.  This Fish and Wildlife Coordination Act (FWCA) 
Report evaluates the likely effects of the proposed harbor expansion project on fish and wildlife 
resources and is submitted in accordance with provisions of the FWCA of 1958, as amended  
(48 Stat. 401; 16 U.S.C. 661 et seq.) and the Endangered Species Act (ESA) of 1973, as 
amended (87 Stat. 884; 16 U.S.C. 1531 et seq.). 

The Port of Miami (Port) located in Miami-Dade County, Florida is one of the major port 
complexes along the east coast of the United States.  The Port utilizes Miami Harbor, which lies 
in the north side of Biscayne Bay, a shallow, expansive, subtropical estuary. The mainland and 
islands surrounding the Port of Miami are fully developed, except for Virginia Key.  Terrestrial 
and marine habitats in the vicinity of the project area include the coastal strand, mangroves, 
seagrass beds, coral reefs and other hardbottom, sand/silt-bottom habitats, and rock/rubble-
bottom habitats.  Miami Harbor is located in the Biscayne Bay Aquatic Preserve and is adjacent 
to the Bill Sadowski Critical Wildlife Area (CWA), a “No Entry” zone for protection of the West 
Indian manatee and wading birds associated with Virginia Key.  In addition, the project lies 
within the boundaries of designated Critical Habitat for the West Indian manatee (Trichecus 
manatus) and Johnson’s seagrass (Halophila johnsonii). 

The proposed navigational improvements to Miami Harbor will impact habitats utilized by fish 
and wildlife populations. Modifications to the Federal system of channels under the 
Recommended Plan include:  (1) deepening the entrance channel through Government Cut and 
Fishermen’s channel in Miami Harbor; (2) relocating channel makers within the main channel, 
which does not include dredging; (3) widening the east end of the entrance channel; (4) widening 
the intersection of the main and fishermen’s channels at the northeast side of Fisher Island;  
(5) creating a turning basin just east of Lummus Island; (6) widening Fisherman’s Channel by 
traditional dredging methods and/or the use of explosives inshore and offshore.  Unconsolidated 
and consolidated material generated during dredging will be deposited within either approved 
offshore and upland disposal sites or used during the construction of mitigation areas associated 
with the proposed project. 

The Corps estimates that 6.3 acres of seagrass, 28.7 acres of low-relief hardbottom, 20.7 acres of 
high-relief coral reef, 123.5 acres of rock/rubble, and 236.4 acres of unconsolidated/unvegetated 
benthic habitat will likely be adversely affected as a result of the expansion of Miami Harbor.  
However, many of these habitats occur in areas that were impacted during previous dredging 
activities within Miami Harbor.  Therefore, the total impact to habitats not previously dredged 
include: 6.3 acres of seagrass, 0.6 acre of low-relief hardbottom, 2.7 acres of high-relief coral 
reef, 3 acres of rock/rubble, and 23.3 acres of unconsolidated/unvegetated benthic habitat. 

As compensation for the impacts to habitat that was not dredged previously, the Corps has 
proposed the following: (1) mitigate for the removal of 6.3 acres of seagrass at a ratio of  
1:1 through the restoration of a 18.6-acre historic dredged borrow site in northern Biscayne Bay 
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where the restored acres provided in excess of the 1:1 mitigation ratio would serve as a 
compensation “bank” for seagrass impacts associated with future Port projects; (2) mitigate for 
the removal of 2.7 acres of high-relief coral reef habitat at a ratio of 2:1 through the creation of 
5.3 acres of high-complexity, high-relief artificial reef habitat; and (3) mitigate for the 0.6 acre of 
impact to low-relief hardbottom habitat at a ratio of 1.3:1 through the creation of 0.8 acre of low-
complexity, low-relief artificial hardbottom habitat.  The Corps has not proposed compensation 
for the removal of the biotic communities, such as soft corals, sponges, and hard corals, which 
have colonized within the existing channel walls since the last dredging event in 1991. 

The Fish and Wildlife Service (Service) has provided several recommendations in this document 
to further minimize or avoid possible adverse effects of the harbor expansion project on fish and 
wildlife resources. Specifically, regarding the permanent removal of 6.3 acres of seagrass and to 
compensate for the temporal loss of 48.7 acres of hardbottom habitat within the existing channel, 
the following compensatory mitigation and monitoring is recommended: (1) restore 18.6 acres of 
seagrass habitat (2.9:1 ratio); (2) develop a Seagrass Monitoring Plan that contains success 
criteria that is consistent with Fonesca (1998); and (3) create a 15.94-acre mitigation reef to 
compensate for direct impacts to high- and low-relief hardbottom reef habitat and the temporal 
loss of function and value associated with the low-relief hardbottom habitat located within the 
previously dredged channels, particularly the channel walls. In addition, the Service 
recommends the development of a comprehensive (pre, during, post project) environmental 
monitoring programs to verify that project impacts occurred within the levels anticipated and to 
ensure that the mitigation areas are preforming to a level where habitat replacement values are 
maintained. 

The Corps has determinated that the project “may affect, but is not likely to adversely affect” the 
federally endangered West Indian manatee, endangered American crocodile (Crocodylus 
acutus), endangered green sea turtle (Chelonia mydas), threatened loggerhead sea turtle (Caretta 
caretta), endangered Kemp's ridley turtle (Lepidochelys kempii), endangered Hawksbill sea 
turtle (Eretmochelys imbricata), endangered leatherback turtle (Dermochelys coriacea), 
threatened Johnson’s seagrass, and a species proposed as a candidate for listing (endangered), 
the smalltooth sawfish (Pristis pectinata). In addition, the Corps has determinated that the 
following whale species may be affected during blasting activities: the endangered humpback 
whale (Megaptera novaeangliae), endangered fin whale (Balaenoptera physalus), endangered 
sei whale (Balaenoptera borealis), and endangered sperm whale (Physeter macrocephalus) 
which are known to occur along the Atlantic coast. The Corps has determined that the proposed 
action “may affect but is not likely to adversely affect” critical habitat that has been designated 
for the West Indian manatee and the American Crocodile.  Since the Corps has agreed to 
incorporate the Standard Manatee Protection Construction Conditions and implement a 
comprehensive blasting plan to minimize possible adverse effects to listed marine species using 
the standard “Navy diver” protocol, the Service concurs with the Corps’ determination for the 
two species, which fall under the jurisdiction of the Service, the West Indian manatee and the 
American crocodile.  The Corps has initiated consultation with the National Marine Fisheries 
Service (NMFS) concerning the remaining listed species. 
This report is submitted in accordance with the FWCA and constitutes the final report of the 
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Secretary of the Interior as required by Section 2(b) of the FWCA. 
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Figure 8 Seagrass Compensation Site 
Figure 9 Miami-Dade County Artificial Reef Sites 
Figure 10 Conceptual Design for Artificial Reefs 
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1.0 IDENTIFICATION OF PURPOSE, SCOPE, AND AUTHORITY 

The Seaport Department of Miami-Dade County requested the Corps to study the feasibility of 
modifying portions of Miami Harbor to improve the Federal navigation system of channels.  This 
FWCA Report evaluates the possible adverse effects of the proposed harbor expansion project on 
fish and wildlife resources, including federally listed species and is submitted in accordance with 
provisions of the FWCA and the ESA. 

2.0 PROJECT HISTORY AND SERVICE INVOLVEMENT 

The Miami Harbor Project was first authorized by the River and Harbor Act of 1899.  Since 
1902, several authorized actions such as inlet creation, jetty construction, channel deepening and 
widening, and maintenance dredging have occurred most notably in 1902, 1912, 1925, 1930, 
1935, 1937, 1960, and 1968 (Appendix A). During the 1970s and 1980s, extensive construction 
occurred as the Port of Miami expanded its facilities on Dodge and Lummus Islands.  

Significant commercial shipping activity in the original mainland location of the Port of Miami 
on Biscayne Boulevard began when a channel was dredged from the mouth of the Miami River 
east through Biscayne Bay to the Atlantic Ocean in 1896. The dredging of Government Cut in 
1903 (which segmented the barrier island and created Fisher Island) and Government Channel in 
1916 increased the depth of the port channel. Further deepening took place in 1929 and 1935. 
By 1946, the old port on Biscayne Boulevard was outgrown, and by 1960, the construction of an 
entirely new port facility on Dodge Island, an artificial island, in Biscayne Bay began. By the 
mid-1960’s port operations were shifted to Dodge Island.  By the 1980’s, port operations were 
further expanded today incorporating Lummus Island, a 225-acre artificial island, into the Dodge 
Island port operation (Corps 1989). In the late 1980’s, plans for further Port expansion were 
initiated and in June 1989, the Corps Planning Division completed the Feasibility Study Report 
and Environmental Impact Statement (EIS) (10140) for Navigation Improvements within Miami 
Harbor. These improvements were authorized by Congress in the 1990 Water Resources 
Development Act (Public Law 101-640).   

However, in the past 12 years, shipping and cruise ship technology has advanced to allow the 
construction of longer, wider vessels, and deeper-draft vessels, such as the Post-Panamax and 
Super Post-Panamax.  As a result of this shift in the industry standard, the 1990 Miami Harbor 
expansion proposal was rendered obsolete. A Resolution provided by the Committee on 
Transportation and Infrastructure of the United States House of Representatives dated October 
1997 provided the authorization for the current study to investigate further deepening and 
widening of channels and turning basins within Miami Harbor to accommodate the changes 
within the shipping industry. This project includes: the Federal Channel from Buoy #1 
offshore, the Government Cut, areas within and adjacent to Miami Harbor from Government Cut 
to the cruise ship channel turning basin, and Fisherman’s Channel to the southwest end of Dodge 
Island (Figure 1). 
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Service Involvement 

In addition to the Service and the, other Federal agencies involved in the review of the current 
project included the U.S. Coast Guard, the Environmental Protection Agency (EPA), and the 
NMFS. State agencies include the Florida Department of Environmental Protection (DEP), State 
Historical Preservation Officer, and the Florida Department of Transportation.  Local agencies 
include Miami-Dade County Environmental Resources Management (DERM), South Florida 
Regional Planning Council, and the City of Miami.  Non-Government Organizations/Institutions 
Biscayne Bay Pilots Association and Biscayne Bay Partnership Initiative. 

On January 6, 2000, the Corps invited the Service to participate in the plan formulation process 
regarding the proposed expansion at the Port of Miami and provided information describing the 
potential dredging activities. 

On March 13, 2000, the Service participated in a multi-agency resource meeting to determine the 
areas of coverage for an environmental baseline resource survey hosted by the Corps. 

On November 1, 2000, the Service participated in a follow-up meeting with the resource 
agencies to review preliminary survey results and discuss additional survey needs.  

On January 15, 2001, the Service received the Environmental Baseline Study for the Miami 
Harbor General Reevaluation Report compiled by Dial Cordy and Associates (DC&A). 

On February 19, 2001, the Service and Corps met to designate the scopes of work for the Port of 
Miami expansion and other Federal projects for the 2001/2002 fiscal year. 

On December 2001, the Service participated in a field visit with DC&A, NMFS, and DERM to 
evaluate the seagrass habitat present within the area to be affected south of Fishermen’s channel.  
In addition, staff snorkeled a previous seagrass restoration site initiated by DERM in the 1990's 
to consider the applicability of a similar effort as mitigation for possible seagrass impacts 
associated with the proposed Port expansion. 

On February 19, 2002, the Service participated in a meeting with the Corps, DC&A, NMFS, and 
DEP to discuss various elements of the project components to identify opportunities to minimize 
and avoid impacts to fish and wildlife resources, including listed species. In addition, we 
received the initial preliminary FWCA report for discussion during this meeting. 

On March 20, 2002, the Service participated in a multi-agency field investigation of the potential 
reef and seagrass impact areas associated with Project Components 1, 2, 3, and 5.   

On May 24, 2002, the Service received a complete preliminary Draft FWCA report from the 
contractor for the Service’s review and comment. 
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On June 20, 2002, the Service attended the Alternatives Formulation Briefing sponsored by the 
Corps’ Jacksonville Office. 

On July 24, 2002, the Service provided a complete Draft FWCA to the Corps. 

On January 14, 2003, the Service provided a letter to the Corps, which included additional 
mitigation recommendations regarding the temporal loss of function to low-relief hardbottom 
habitat located within the existing channels. 

On February 2, 2003, the Corps provided a response to the Service’s Draft FWCA report and our 
additional mitigation recommendations described above. 

On May 1, 2003, the Corps provided information concerning the 15.1-acre mitigation reef 
constructed in 1996 as compensation for hardbottom impacts associated with the 1991  
Port dredging project. 

On May 6, 2003, the Service attended and participated in the public meeting held by the Corps at 
the Port of Miami to discuss the Draft EIS and General Reevaluation Report for the proposed 
Miami Harbor expansion project. 

3.0 AREA SETTING 

3.1 Project Location 

The City of Miami is located within Miami-Dade County on the mainland of Florida’s southeast 
coast. The Port of Miami is one of the major port complexes along the east coast of the  
United States. Dodge/Lummus Island, which comprises the Port of Miami facility, is located 
within northern Biscayne Bay and lies between the City of Miami to the west and the barrier 
island of Miami’s South Beach to the east.  Three islands, Fisher Island, Virginia Key, and 
Key Biscayne, are located south of the Port and Government Cut.  Specific features found to the 
north of the port’s Main Channel include the MacArthur Causeway (Highway A1A), 
park/recreation and commercial facilities at Watson Island, the Terminal Island industrial area, 
and the U.S. Coast Guard Base at Causeway Island. Low-density residential uses areas are 
found beyond the MacArthur Causeway on Palm, Hibiscus and Star Islands.  Also, the mouth of 
the Miami River is located to the west of the Port and can be accessed by two channels adjacent 
to the Port. 

Biscayne Bay is a long, narrow, shallow subtropical estuary that extends from the City of North 
Miami south to the northern end of Key Largo at the juncture of Miami-Dade and Monroe 
counties. It is approximately 38 miles long, and ranges from 3 to 9 miles-wide with an average 
depth of 6 to10 feet (Corps 1989). In addition, Biscayne Bay in its entirety was designated as an 
Aquatic Preserve in 1980 under Chapter 18-18, F.A.C. and is considered to be State-Owned 
Submerged Land under the jurisdictional authority of DEP.  All aquatic preserves in Florida are 
designated as Class III, Outstanding Florida Waters (OFW) under Section 62-302.700 of the 
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Florida Administrative Code.  The Biscayne Bay Aquatic Preserve includes all of the waters of 
Biscayne Bay south to Biscayne National Park.  Southern Biscayne Bay is comprised of  
Biscayne Bay National Park. 

In addition to these designations, Biscayne Bay in its entirety, including the waters of Miami 
Harbor, is designated as critical habitat for the West Indian manatee. The areas designated as 
critical habitat for the crocodile are located south of the proposed project’s boundaries. 

Furthermore, 3 areas in the vicinity of the port have been designated by Miami-Dade DERM as 
special manatee protection areas.  Miami-Dade County has identified areas to be designated as 
essential habitat, such as the seagrass beds located in Dumfoundling Bay and Biscayne Bay 
between the 79th Street and the Julia Tuttle causeways, between the Port of Miami and 
Rickenbacker Causeway, in the Chicken Key area and in the area of the Black Creek channel. 
Additional habitat areas listed for protection under the Miami-Dade County Manatee Protection 
Plan (1995) include sources of freshwater; warm water refuges (although none currently operate 
in the boundaries of Miami-Dade County; aggregation areas, which include Sky Lake, the 
Biscayne Canal near the Miami Shores Country Club golf course, Little River west of Biscayne 
Boulevard, northwest Virginia Key, upstream Miami River including Palmer Lake, upstream 
Coral Gables Waterway, and Black Point marina basin as well as manatee travel corridors.  In 
addition, the State-approved Miami-Dade County Manatee Protection Plan places limitations on 
future construction in two areas near the Port (Curtis and Kimball 1999). 

The Bill Sadowski CWA, located adjacent to the Port of Miami (just south of Fisherman’s 
Channel), was established in 1990 by the Florida Fish Wildlife Conservation Commission 
(FWC).  A no-entry zone for the protection of manatees has been created around the Bill 
Sadowski CWA.  Encompassing approximately 700 acres, this area was designated to protect the 
shallow submerged seagrass and hardbottom habitats, intertidal mudflats and coastal mangrove 
wetlands in the bay area west of Virginia Key (Figure 4). When first established, the area was 
protected primarily as a refuge for shorebirds and wading birds, but the boundary was later 
expanded to include important manatee habitat including calving grounds.  This expanded area 
surrounding the wetland and terrestrial habitats of the CWA has been designated as a “no-entry” 
zone in order to protect manatees.  Buoys demark the no-entry zone, which is closed to boating 
year-round. 

3.2 Description of Project Area 

3.2.1 Physical Conditions 

Tides, currents, and winds affect environmental conditions in the project area.  Tides within the 
Miami area are semi-diurnal; there are two high and two low tides each day.  The mean range at 
Miami Beach is 2.5 feet (3.0 feet in spring) and the lowest tide is 1.4 feet below mean low water.  
The Gulf Stream current off the east coast of Florida flows north and varies in velocity from 
17 miles per day in November to 37 miles per-day in July.  Maximum tidal current velocities 
through Government Cut are ordinarily about 5.5 feet-per second on an average tide, but 
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occasional velocities of approximately 6.2 feet per-second have been recorded during Spring tide 
(Corps 1989). From September through February, waves and prevailing winds are 
predominantly in the northeast and east.  During March, April, and May, winds and waves are 
usually easterly. June through August, winds and waves are in the southeast. 

The Biscayne Bay Harbor Pilots have provided comments to the Miami-Dade County Seaport 
Department describing the navigation challenges and safety concerns regarding  the current 
channel configuration. These challenges would be exacerbated by the increase in ship size and 
with the addition of the new and larger Gantry cranes that are required to off-load the Super-Post 
Panamax container ships.  The pilots have requested to widen the mouth of the entrance channel 
(buoy #1), widen the channel in the vicinity of Fisher Island (beacons 13 and 15), and widen 
Fishermen’s channel.  The Harbor Pilots have requested these changes based on the following 
factors: (1) the currents in the vicinity of the entrance channel are variable, unpredictable, and 
difficult to navigate due to the close proximity of the Gulf Stream current, as evidenced by the 
groundings of several Maersk container ships at the mouth of the entrance channel (Buoy #1);  
(2) the area between beacons 13 and 15 immediately south of Government Cut is the intersection 
ships turn from one channel another.  Strong currents in this area, particularly during ebb and 
flood tides, combined with the required decrease in speed make it important to have as much 
swinging room as possible for the ship coming into harbor; (3) Currently vessels docked at 
Lummus Island block a portion of Fishermen’s channel during cargo off-loading procedures; 
thereby, posing a hazard to passing ships. Also, depending on certain conditions (e.g., wind, 
current, ship size and draft), passing ships may create an unsafe situation where the dock vessels 
may experience a surge effect as a result of water displacement.  This surge has caused a number 
of mishaps where ships were ripped from their moorings and resulted in damage to the ship, 
equipment, and cargo.  In addition, tankers off-loading fuel at Fisher Island may also experience 
these effects, posing another hazard. Therefore, to minimize these hazards, the pilots request the 
widening of Fishermen’s channel south of Lummus Island. 

3.2.2 Geology 

Biscayne Bay is bordered on the west by the mainland of peninsular Florida and on the east by 
both the Atlantic Ocean and a series of barrier islands consisting of sand and carbonate deposits 
over limestone bedrock. The bottom of Biscayne Bay is characterized by a thin layer of sediment 
less than 6 inches in depth over most of its area.  However, sediment thickness in the northern 
part of the Bay near the City of Miami Beach is an average of approximately 40 inches.  Miami 
Harbor typically has 1 to 8 feet (12 to 96 inches) of sands, clays or silts overlying limestone 
bedrock (Corps 1996a). The limestone has cavities and solution holes, which may be exposed or 
sediment-filled.  This bedrock comprises two geologic formations.  One is the Miami Oolite, 
which is composed of a permeable oolitic limestone, and the other is the Fort Thompson 
Formation which is composed of sandy limestones, sandstones, and sand seams.  In the Miami 
area, the Miami Oolist and the Fort Thompson Formation combine to form the Biscayne Bay 
Aquifer, which serves as the primary source of drinking water for the south Florida area. 
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3.2.3 Sediment and Water Quality 

The predominant sediments are largely composed of unconsolidated carbonate/quartz sands over 
limestone.  The Corps and the EPA have recently pronounced the harbor sediments clean and 
appropriate for ocean disposal based on results of testing conducted over a 6-year period from 
1992 to 1998 (Kimball-Murley, personal communication).  Additionally, the Final EIS Miami 
Ocean Dredged Material Disposal Site Designation (1995) indicates that sediments removed 
from the Miami Harbor that are not beach quality sand or fine grained material are suitable for 
ocean disposal. 

Since Biscayne Bay is classified as an Aquatic Preserve and an OFW, by law ambient water 
quality cannot be degraded below its existing level. However, certain previously dredged areas 
may be excluded from the OFW designation for particular waterbodies.  Sources of water quality 
degradation in the Miami Harbor area mainly include stormwater discharges and runoff from the 
Miami River, Intracoastal Waterway and nearby land sources.  There are no major chronic water 
quality problems that persist in the bay primarily due to its configuration as an open system that 
readily flushes out pollutants. However, in February 2002, the Service provided a Draft FWCA 
report to the Corps expressing our concerns related to possible degradation of water quality and 
possible contamination of portions of Biscayne Bay as a result of the proposed maintenance 
dredging of the Miami River. 

3.2.4 Land Use 

Except for Virginia Key, the natural and artificial islands within and adjacent to the project area 
are completely developed.  These islands include: Dodge-Lummus, Fisher, Star, Palm, and 
Claughton Islands, Watson Park, and the barrier island comprising Miami Beach.  Land 
surrounding Port of Miami waters is characterized by a mixture of low, medium and high-density 
residential areas; commercial enterprises; industrial complexes; office parks; and recreational 
areas. Specific features found to the north of the Port’s Main Channel include the MacArthur 
Causeway (A1A), park/recreation and commercial facilities at Watson Island, the Terminal 
Island industrial area, and the U.S. Coast Guard Base at Causeway Island. Low-density 
residential uses are found beyond the MacArthur Causeway on Palm, Hibiscus and Star Islands.  
Medium and high density residential, park/recreation, commercial, and institutional land uses are 
found to the east of the port on Fisher Island and the southern portion of the City of Miami 
Beach. Located approximately one-half mile south of the port, across the waters of Biscayne 
Bay, is Virginia Key. Land uses found on Virginia Key include park/recreation, environmentally 
protected areas, and institutional and public facilities including the Miami-Dade County Virginia 
Key Wastewater Treatment Plant.  Miami’s Central Business District is found to the west of the 
Port. 
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4.0 FISH AND WILDLIFE RESOURCES 

4.1 Biotic Communities 

Habitats within the project impact area include seagrass beds; coral reefs and other hardgrounds; 
sand-, silt-, and rubble-bottom habitats; and rock/rubble habitats.  Other habitats in the vicinity 
of the project include coastal strand and mangroves.  

4.1.1 Coastal strand 

Common plants associated with southeast Florida beach dunes include sea-oat (Uniola 
paniculata), sea-grape (Coccolobis uvifera), cabbage palm (Sabal palmetto), and palmetto 
(Serenoa spp.) (Kurz 1942). Dune species noted on Virginia Key included seashore paspalum 
(Paspalum vaginatum), dune sunflower (Helianthus debilis), and beach elder (Iva imbricata) 
(Grossenbacher, personal communication). 

Miami-Dade County, the DEP, the City of Miami, and the Biscayne Bay Environmental 
Enhancement Fund are currently conducting dune and wetland restoration activities on Virginia 
Key (NOAA 2000). The vast majority of the terrestrial habitats adjacent to the project area are 
developed. Groins and bulkheads typically reinforce shorelines adjacent to the harbor’s channels. 
Shoreline areas lacking these structures can be found on Miami Beach’s Atlantic waterfront, 
portions of Fisher Island, and Virginia Key. In these areas, terrestrial habitats give way to dunes 
and beaches or transitional habitats such as wetlands, including those dominated by mangroves.   

At least two species of dune vegetation protected by State and/or Federal law are known to occur 
on Virginia Key. Beach jacquemontia (Jacquemontia reclinata), listed as endangered by both 
U.S. Department of Agriculture and the State of Florida, and the beach peanut (Okenia 
hypogaea), a species endangered in the State of Florida, have been observed on the island, as has 
beach star (Remirea maritime), sea lavender (Mallotonia gnaphalodes), spider Lilly 
(Hymenocallis latifolia), and bay cedar (Suriana maritime) (Grossenbacher, personal 
communication). 

The piping plover (Charadrius melodus), a migratory shorebird, is protected as a threatened 
species by the State of Florida and the Federal government, and is also protected under the 
Migratory Bird Treaty Act. According to the American Ornithologists’ Union (1998), the 
species breeds in the northern Great Plains, the Great Lakes region, and Atlantic Coastal 
States/Provinces from New Brunswick to South Carolina.  Individuals of the species winter 
along the Atlantic and Gulf Coasts from Texas to North Carolina, arriving on Florida’s coasts in 
September and departing for the north in March.  Foraging areas include intertidal beaches, 
mudflats, sandflats, lagoons, and salt marshes, where they feed on invertebrates such as marine 
worms, insect larvae, crustaceans, and mollusks. 

The least tern (Sterna antillarum) is a small member of the gull family (Laridae) listed by 
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Florida as a threatened species (FWC 1997) and protected federally under the Migratory Bird 
Treaty Act. The eastern least tern population breeds primarily from coastal Maine through 
Florida (American Ornithologists’ Union 1998).  Florida populations arrive each year in mid- to 
late March to breed, and nests through mid-September, and typically choose open sandy 
substrates to form breeding colonies.  Although typically nesting on open, sandy beach areas, an 
increasing number of colonies are located on open, flat, artificial surfaces (e.g., warehouse roof 
tops). Least terns forage along coastal areas feeding on small fishes, as well as some crustaceans 
and insects. Individuals of this species have been noted on Virginia Key. 

Species designated as “Species of Special Concern” by the State of Florida that have been found 
adjacent to the project area (specifically, on Virginia Key) include black skimmer (Rynchops 
niger), brown pelican (Pelecanus occidentalis), reddish egret (Egretta rufescens), roseate 
spoonbill (Ajaia ajaja), snowy egret (Egretta thula), tricolored heron (Egretta tricolor), and 
white ibis (Eudocimus albus) (Zambrano, personal communication).  The presence of these 
species caused the State to create the Bill Sadowski Critical Wildlife Area at Virginia Key. 

4.1.2 Mangroves 

The mangrove strands on Virginia Key are of moderately high-quality (Curtis and Kimball 
Company 1999).  These strands and those on Key Biscayne are important resources in Central 
Biscayne Bay due to the long-term decline of such communities in the general area (Harlem 
1979) and their proximity to seagrass and hardbottom resources.  The primary constituents of 
coastal wetlands on Virginia Key are black, red, and white mangroves (Avicennia germinans, 
Laguncularia racemosa, and Rhizophora mangle, respectively) with bottonwood (Conocarpus 
erectus), cordgrasses (Spartina spp.), sea daisies (Borrichia spp.), salt-grass (Distichlis spicata), 
and black rush (Juncus romoerianus) are other common occupants of saline coastal wetlands 
(BBPI, 2001). 

Florida mangrove communities are known to support up to 220 species of fishes, 24 species of 
amphibians and reptiles, 18 species of mammals, and 181 species of birds (Odum et al, 1982). 
Mangrove habitats provide many important ecological functions, including providing refugia for 
juvenile stages of managed fish species, and have been identified as significant resources for 
seven species, and four subspecies, of federally protected species (Odum and McIvor 1990).  
Managed fish species associated with mangroves during at least one life-cycle phase include 
pink shrimp (Penaeus duorarum), spiny lobster (Panulirus argus), goliath grouper (Epinephelus 
itajara), gray snapper (Lutjanus griseus), black drum (Pogonias cromis), red drum (Sciaenops 
ocellatus), and snook (Centropomus undecimalis) (SAFMC 1998b). 

In addition, mangrove communities provide valuable habitat for State listed species such as the  
mangrove rivulus (Rivulus marmoratus) and federally listed species such as sea turtles 
(Lepidochelys kempi and Eretmochelys imbricata), eastern indigo snake (Drymarchon corais 
couperi), wood stork (Mycetaria americana), and the American crocodile (Crocodylus acutus). 
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4.1.3 Seagrass 

Seagrasses are a vital component of the coastal ecosystem by serving as a primary producer, 
providing forage habitat and shelter for multiple organisms, improving water quality and clarity, 
and providing substrate stabilization. Seagrasses are a highly productive, faunally rich, and 
ecologically important habitat within the coastal lagoons, bays, and estuaries of south Florida.  
Rapidly growing seagrass shoots provide food for trophically higher organisms via direct 
herbivory or from the detrital food web.  The canopy structure formed by these shoots offers 
shelter and protection. This combination of shelter and food availability results in seagrass beds 
being the richest nursery grounds in South Florida’s shallow coastal waters. As such, many 
important commercial and recreational fisheries (e.g., clams, shrimp, lobster, fish) are associated 
with seagrass beds. Many of these recreationally and commercially important species rely on 
seagrasses for at least part, if not all, of their life history.  Seagrass contributes to improving 
water quality and clarity by absorbing excess nutrients and trapping suspended solids. In 
addition, the roots and rhizomes of the seagrass help stabilize the substrate while the shoots of 
dense beds absorb wave energy, thereby buffering their effects on the shoreline. 

Seagrasses have experienced declines in abundance and distribution due to water quality 
degradation and through the direct loss of habitat related to dredge and fill activities and boating 
impacts.  The degradation of water quality is largely the result of point source pollution, such as 
wastewater discharge, agricultural runoff, and excessive freshwater discharge; non-point source 
pollution, such as, stormwater runoff and leaching from septic tanks); and the alteration of 
adjacent watersheds. The subsequent decline in seagrasses has significantly reduced the 
fisheries resources in south Florida. Implementation of several protective and restorative 
measures has improved water quality and radically reduced the rate of habitat loss within south 
Florida’s estuaries. Such measures include the regulation of dredge and fill activities, the 
elimination of wastewater discharge to surface waters, the treatment of stormwater runoff, and 
the rehabilitation of adjacent watersheds. 

Fauna utilizing seagrass beds range from invertebrates to top-level predators in multiple guilds.  
A few common species are bittium (Bittium sp.), sea urchins (Lytechinus variegatus), pen shell 
(Atrina rigida), pink shrimp (Penaeus duorarum), spiny lobster (Panulirus argus), pinfish 
(Lagodon rhomboides), spotted sea trout (Cynoscion nebulosus), red drum (Sciaenops ocellata), 
great blue heron (Ardea herodias), roseate spoonbill (Ajaia ajaja), osprey (Pandion haliaetus), 
West Indian manatee, and green sea turtle (USDOI 1982). 

Of the seven species of seagrass occurring in Florida, at least five species are found in waters of 
Miami-Dade County.  Species common to the Biscayne Bay include shoal grass (Halodule 
wrightii), manatee grass (Syringodium filiforme), turtle grass (Thalassia testudinum), star grass 
(Halophila englemannii), paddle grass (Halophila decipens), and Johnson’s seagrass. A recent 
survey of known seagrass habitats adjacent to the project area (DC&A 2001) included the area 
400 feet south of Fisherman’s Channel, including the area within the Bill Sadowski CWA, the 
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area adjacent to the Coast Guard Station, the Entrance Channel, and the area 500 feet north and 
south of the offshore channel. Seagrasses were observed in 25 of the 35 survey transects. 
Significant seagrass resources were found bordering Fisherman’s Channel, south and southwest 
of Dodge Island, and north of the Fisher Island Turning Basin (Figure 2). Observed seagrass 
species included shoal grass (Halodule wrightii), paddle grass (Halophila decipiens), manatee 
grass (Syringodium filiforme), and turtle grass (Thalassia testudinum).  Seagrass communities 
consisted of mixed beds of H. decipiens and H. wrightii, mixed beds of H. wrightii, and 
T. testudinum, mixed beds of T. testudinum and S. filiforme, mixed beds of all four species; and 
monospecific beds of T. testudinum, and H. decipiens. No Johnson’s seagrass (H. johnsonii), the 
only federally protected seagrass species, was observed in the 35 survey transects (DC&A 2001). 
Quadrats, placed at 10-meter intervals within each transect, were used to assess frequency of 
occurrence and coverage for each species. The overall, average frequencies of occurrence for 
S. filiforme, H. wrightii, T. testudinum, and H. decipiens were 36, 29, 19, and 15 percent 
respectively. If at all present in sampled transects, average percent-area coverage for each 
species was between 5 and 25 percent. Percent-area coverage was greatest for S. filiforme 
(approximately 21 percent), followed by H. wrightii (approximately 19 percent), T. testudinum 
(approximately 15 percent), and H. decipiens (approximately 9 percent).  Among all available 
habitat sampled using quadrats, percent-coverage was less than 5 percent for each species. 

Seagrass communities provide important habitat for many different species of flora and fauna.  
Caulerpa prolifera was recently observed in video transects of H. wrightii (DC&A 2001), and 
algae of the genera Halimeda, Udotea, and Penicillus have also been identified as associates of 
seagrasses in southeastern Florida (Zieman 1982).  Many invertebrate species also utilize 
seagrass communities.  The most obvious inhabitants include queen conch (Strombus gigas); 
urchins, including the long spine urchin (Diadema antillarum); nudibranchs; bivalve mollusks; 
crustaceans, including spiny lobster (Panulirus argus); and blue crab (Callinectes sapidus). In 
some shallow areas, various soft corals and sponges were observed scattered within and adjacent 
to patches of seagrasses (DC&A 2001). Many fish species have also been shown to have life 
cycles dependent on seagrass beds. Of particular importance are mullet (Mugil cephalus), snook 
(Centropomis undecimalis), and many prey species, such as pinfish (Lagodon rhomboides) and 
mojarras (family Gerreidae).  Seagrass beds are also important nurseries for many of the fish 
associated with snapper-grouper complex (SAFMC 1998b). 

4.1.4 Unvegetated Softbottom and Rock/Rubble Habitats 

Softbottom areas are defined as areas where hard substrates are covered by more than 5 inches of 
sediment (Corps 1989).  Furthermore, for the purposes of classification, “unvegetated softbottom 
habitats” may include those with small-diameter rubble left over from previous dredging events 
and/or those supporting isolated macroalgae beds.  Even without vegetation, this subtidal may 
provide a corridor for reef species to travel between reef lines and these areas may also be 
important foraging areas for some fish species (Jones et al. 1991). Many unvegetated softbottom 
habitats are located between seagrass beds, between scattered reef patches and between 
rock/rubble habitats both within and adjacent to the channel (Figure 3). In addition, 
unconsolidated sediments can be found along the south margin of Fisherman’s Channel and in 
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the area south of Dodge Island (based on data from Corps 2001).  

The biota that comprises the subtidal zone include benthic invertebrate assemblages, epifaunal 
invertebrates, and macrophyte assemblages that form reef communities where hard substrate is 
present for colonization, and the fish and motile crustacean species that utilize this habitat.  The 
organisms associated with the nearshore surf zone and deeper subtidal sand bottom habitats are 
generally dominated by polychaetes, amphipods, isopods, decapods, mollusks, echinoderms, and 
a variety of other taxa. The most ubiquitous infauna of inshore softbottom communities of the 
project area likely include: polychaete and sipunculan worms, oligochaetes, platyhelminthes, 
nemerteans, mollusks, and peracarid crustaceans.  Compared to shallow sand flats, seagrass 
communities, and areas adjacent to reef tracts, the deeper, dredged areas of the channel and 
harbor likely support a less-diverse infaunal species assemblage.  Other frequent occupants of 
these habitats include benthic fishes (e.g., flounders), bivalves, decapod crustaceans, and certain 
shrimp species. 

Softbottom substrates in Biscayne Bay, channel zones, and offshore areas that are generally 
unvegetated support isolated algae, coral, or sponge colonies, but are on average much less 
diverse in terms of habitat and species assemblages than are hardgrounds, reefs, or seagrass beds.  
During the summer months, the most abundant algal species in the project area belong to the 
green algae genera Caulerpa, Halimeda, and Codium (Corps 1996b). In winter months, brown 
algae (Dictyota spp. and Sargassum spp.) dominate (Corps 1996b).  In addition, several species 
of sponges (e.g., I. campana, C. vaginalis, and Iotrochota sp.) and gorgonians (e.g., Eunicia spp. 
and Gorgonia sp.) were observed during transects through softbottom habitats (DC&A 2001). 
Individual colonies of algae, soft corals, and sponges that occasionally occur in these areas 
where little structure is available may serve to provide temporary refugia for small, motile 
species. Invertebrate fauna utilizing softbottom areas include the Florida fighting conch 
(Strombus alatus), milk conch (Strombus costatus), king helmet (Cassia tuberosa), and the 
queen helmet (Cassia madagascariensis) (Corps 1996b). 

Rock/rubble habitats scattered over expanses of softbottom habitats is the most common 
community type in the channel west of Cut 2 of the entrance channel.  Rock/rubble substrates 
within the project area may comprise either naturally occurring rock outcrops or rubble material 
that has been left from prior dredging events. These substrates provide structure for use by 
fishes and motile invertebrates, and may also provide surfaces for attachment of reef-building 
corals and sessile organisms, such as sponges.  In deeper zones (the channel bed), where 
rock/rubble habitats are subjected to lower light levels, biodiversity is typically much lower than 
in shallow waters or in moderate depths. 

Rock/rubble habitats can be further classified according to dominant sessile biota.  One such 
biotic community is dominated by sponges and macroalgae, the other by sponges and occasional 
octocorals. The algae/sponge communities consist of the sponges Ircinia sp., Niphates sp., 
Cliona sp., and Iotrochota sp., and dominant algae are Caulerpa sp., Jania sp., Laurencia sp., 
Dictyota sp. and Halimeda sp. (Corps 1989; Dodge 1991; Vare 1991). Interspersed among the 
sponges are colonial anemones (Zoanthus sp.) and hydrocorals (Millepora alcicornis). The 
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sponge/coral community may develop given adequate water depth and clarity, and if there is a 
nearby source population. This was apparent in the channel zone, including the channel walls, 
adjacent to the existing reef tracts, and may be considered “rock/rubble with livebottom”  
(DC&A 2001). Observed sponge species included Ircinia campana, Callyspongia vaginalis, 
and Iotrochota sp. (possibly I. birotulata) (DC&A 2001). Observed soft corals were similar to 
those of adjacent reefs, and included the genera Eunicea Plexaura and Pseudopterogorgia 
(DC&A 2001). Habitats provided by rock and rubble and associated sponges, algae, and soft 
corals provide significant refugia many species of invertebrates and juvenile fish species. 

4.1.5 High- and Low-Relief Hardbottom Reef 

Nearshore and offshore low-relief hardbottom are characterized by limestone, rock, or worn  
coral substrates that contain crevasses, holes, and low-lying ledges that create microhabitat 
diversity, and thereby can support higher species diversity than unvegetated, softbottom 
habitats. Low-relief hardbottom habitats are important for organisms such as crustaceans, 
notably, crabs, spiny lobster, and penaeid shrimp and numerous fishes, including species of the 
Snapper-Grouper complex.  Several species utilize hardbottom as refugia during juvenile  
life-history stages, whereas adults of various predatory species use these areas as foraging 
grounds. 

Hardbottom fauna may be divided into sessile and motile components.  The sessile component 
contains the primary producers, such as macroalgae; some grazers or first order consumers, 
planktivores, and filter feeders. Hard corals occupy niches as both producer and consumer.  
Zooxanthellic algae within coral polyps photosynthesize while the polyps themselves capture 
planktonic organisms for consumption.  Similar to hard corals, tunicates and sponges concentrate 
carbon that is typically fixed far offsite. These attached filter-feeding organisms contribute to 
the organic base by trapping nutrient-rich plankton as it is swept past by wave and wind 
generated currents. Tunicates, sponges, and hydroids add structure to the bottom, providing 
shelter from predation for many crustaceans and smaller fishes. 

Hardbottom and coral reef habitats associated with the project area include a nearshore 
hardbottom area and three additional parallel reef tracts that run generally north/south (Figure 3).  
The hardbottom zone nearest to shore exists in a physically stressed environment, and involves 
the Miami Oolite Formation (Hoffmeister et al. 1967). Offshore from this nearshore hardbottom 
area, there are three parallel reef tracts (Duane and Meisburger 1969). The first reef occurs 
approximately 100 to 2000 feet from shore, the second reef is located 3,000 to 6,000 feet 
offshore, and the third reef is approximately 8,000 feet or more offshore.  There is an extensive 
sand area located between the second and third reef lines. The area between the first and second 
reef lines is characterized by small isolated hermatypic coral heads and interspersed coral rubble, 
with areas of open sand (DC&A 2001). 

Reef habitats within the channel are generally restricted to areas where reef tracts were bisected 
by dredging (Figure 3). It seems corals and sponges colonized rock/rubble deposited during 
dredging activities in those areas over the last 10 years. The highest profile reefs within the  
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channel are associated with the two outermost reef tracts, but the re-colonized area within Cut 2 
also possesses significant biodiversity. These areas grade into either lower-profile habitats that 
sustain gorgonians, or rock/rubble habitats supporting sponges and algae. 

Live hardbottom and coral reef communities in the offshore areas of the study area are 
predictably speciose and have been characterized several times (Seaman 1985; Blair and  
Flynn 1989; and Corps 1989). The dominant feature of the reefs and hardgrounds (low- and 
high-relief habitats) off Miami-Dade County is the high density and diversity of gorgonian corals 
(Corps 1996a). Gorgonians observed during the 2000 survey were primarily of the genera 
Eunicea (e.g., E. palmeri), Plexaura (e.g., P. homomalla), and Pseudopterogorgia. Other 
observed genera included Gorgonia, Plexaurella (possibly P. dichotoma), and Pterogorgia 
(possibly P. citrina and P. anceps), and possibly Pseudoplexaura (DC&A 2001). Hard coral 
species also make up a significant part of the reef assemblages in this area.  They include Porites 
asteroides, Diploria clivosa, Siderastrea siderea, and Montastrea cavernosa (Blair and Flynn 
1989). All four of these dominant species, and a fifth, Montastrea annularis, were observed 
during the 2000 survey (DC&A 2001). Sponges observed within the project area’s hardgrounds 
and reefs during that survey included Ircinia campana, Callyspongia vaginalis, Cliona sp., 
Iotrochota sp. (possibly I. birotulata), Geodia spp. (possibly G. gibberosa and G. neptuni) and 
possibly Amphimedon compresa (DC&A 2001). The biota of the three outer reef tracts is 
consistent with the overall assemblage of stony corals, sponges, and gorgonians found offshore 
of Miami-Dade, Broward, and Palm Beach counties (Corps 2000).  Colonizing taxa such as 
sponges and certain gorgonians were more prevalent in the channel’s hardbottom areas then 
were hard corals. Observed algal species in both channel and offshore areas included Caulerpa 
spp., Laurencia spp., Cladophora spp., and Halimeda spp. (DC&A 2001). Flynn, et al. (1991) 
noted the additional presence of Dictyota spp. and Jania spp. in the area. 

A recent survey in offshore reef habitats resulted in the observation of 28 species of fish on the 
offshore reef sites (DC&A 2001). A summary of the species observed is shown in Table 1.  The 
most abundant species encountered were cocoa damselfish (Pomacentrus variabilis), bicolor 
damselfish (Pomacentrus partitus), barjack (Caranx ruber), and bluehead wrasse (Thalasomma 
bifasciatum). Many other fishes were commonly or occasionally encountered within the study 
area. These included members of the families Chaetodontidae (butterflyfishes), Acanthuridae 
(surgeonfishes), Scaridae (parrotfishes), Labridae (wrasses), Haemulidae (grunts), Lutjanidae 
(snappers), and Pomacanthidae (angelfishes).  Other species encountered in lesser numbers 
included hogfish (Lachnolaimus maximus), rock hind (Epinephelus adsecnsionis), and Spanish 
hogfish (Bodianus rufus). These results are similar to fish species observed by Bohnsack et al. 
(1992 and 1999). 

4.1.6 Essential Fish Habitat 

The community types listed above are considered Essential Fish Habitat (EFH) as described in 
the Magnuson-Stevens Fishery Conservation and Management Act, as amended by the 
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Sustainable Fisheries Act of 1996 (Public Law 104-267).  EFH provisions support the 
management goals of sustainable fisheries.  EFH that may be directly and indirectly impacted by 
the proposed project are likely to include the water column, littoral zone, sublittoral zone, 
hardbottom, and seagrass habitats.  Specific aspects of EFH that may be adversely affected 
include spawning, foraging, predator/prey relationship, and refuge habitats for such managed 
species such as the snapper/grouper complex, penaeid shrimp, and spiny lobster.  The NMFS is 
the lead agency responsible for the complete assessment of the possible adverse impacts of the 
proposed project to EFH. 

The SAFMC (1998b) has designated mangrove, seagrass, nearshore hardbottom, and offshore 
reef areas within the study area as Essential Fish Habitat. The nearshore bottom and offshore reef 
habitats of southeastern Florida have also been designated as Essential Fish Habitat- Habitat 
Areas of Particular Concern (EFH-HAPC) (SAFMC 1998b).  Managed species that commonly 
inhabit the study area include pink shrimp (Farfantepenaeus duorarum), and spiny lobster 
(Panularis argus). These shellfish utilizes both the inshore and offshore habitats within the 
study area, including macroalgae beds (e.g., Laurencia spp.). Members of the 73-species 
snapper-grouper complex that commonly use the inshore habitats for part of their life cycle 
include blue stripe grunts (Haemulon sciurus), French grunts (Haemulon flavolineatum), 
mahogany snapper (Lutjanus mahogoni), yellowtail snapper (Ocyurus chysurus), and red 
grouper (Epinephelus morio). These species utilize the inshore habitats as juveniles and sub-
adults and as adults utilize the hardbottom and reef communities offshore.  In the offshore 
habitats, the number of species within the snapper-grouper complex that may be encountered 
increases. Other species of the snapper-grouper complex commonly seen offshore in the study 
area include gray triggerfish (Balistes capriscus), and hogfish (Lachnolaimus maximus). Coastal 
migratory pelagic species also commonly utilize the offshore area adjacent to the study area.  In 
particular, king mackerel (Scomberomorus cavalla) and Spanish mackerel (Scomberomorus 
maculatus) are the most common.  As many as 60 corals can occur off the coast of Florida 
(SAFMC 1998b) and all of these fall under the protection of the management plan. 

Snook (Centropomus undecimalis), an important gamefish in the State of Florida, is currently 
listed as a species of special concern by the State of Florida (FWC 1997).  The species is 
associated with several habitats found within the project area.  Another species listed by the 
State as a Species of Special Concern is the mangrove rivulus (Rivulus marmoratus). These 
small fish likely occupy mangrove habitats associated with Virginia Key. 

As described in the Magnuson-Stevens Fishery Conservation and Management Act of 1976, as 
amended by the Sustainable Fisheries Act of 1996 (Public Law 104-267), the EFH provisions of 
the act support the objective of maintaining sustainable fisheries.  Mitigation would be required 
for first-time impacts to seagrass beds and reef/hardbottom habitats.  In addition, mitigation will 
not be required for dredging softbottom habitats lacking seagrasses or for habitats with rubble 
substrates within the channel since dredging was previously performed in the channel. 

The focus of the mitigation policy is to conserve and enhance EFH and to avoid, minimize, and 
thereafter compensate for impacts to EFH due to development activities.  Like other Federal 
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agencies with regulatory responsibilities, the first priority of the NMFS is to advocate avoidance 
of impacts to natural resources when presented with any development plan.  However, when 
unavoidable impacts to EFH are proposed, NMFS may recommend mitigation measures to 
compensate for any loss of resource value.  Recommendations may include restoration of 
riparian and shallow coastal areas (i.e., reestablishment of vegetation, restoration of hardbottom 
characteristics, removal of unsuitable material, and replacement of suitable substrate), upland 
habitat restoration, water quality improvement or protection, watershed planning, and habitat 
creation. The preferred type of mitigation is enhancement of existing habitat, followed by 
restoration, and finally creation of new habitat. 

4.2. Threatened and Endangered Species 

4.2.1  West Indian manatee 

The West Indian manatee is known from coastal areas of Beaufort, North Carolina through 
Florida and the Gulf of Mexico. Manatees frequently inhabit shallow areas where seagrasses are 
present and are commonly found in protected lagoons and freshwater systems.  In winter, they 
frequently move into areas where water temperatures are mitigated by spring-fed streams or 
power generation plan effluent. In general, very few manatees are present in the offshore waters 
from November through April.  However, during the remainder of the year, manatees 
occasionally use open ocean passages to travel between favored habitats (Hartman, 1979). 

The manatee has been listed as a protected mammal in Florida since 1893, and is also protected 
under the Marine Mammal Protection Act (MMPA) of 1972  and the ESA of 1973. Florida 
provided further protection in 1978 by passing the Florida Marine Sanctuary Act designating the 
state as a manatee sanctuary, and providing signage and speed zones in Florida’s waterways.  All 
of Biscayne Bay has been designated as Critical Habitat under the ESA.  Adjacent to the project 
area, a No Entry zone within the Bill Sadowski CWA has been established for manatee 
conservation purposes. 

Within Miami-Dade County there exist both permanent and transient populations of manatees.  
Surveys show that during the winter months when temperatures drop, manatees from north 
Florida and also Miami-Dade County will migrate to the Florida Power and Light’s power plants 
at Port Everglades and Fort Lauderdale (USGS 2000). During the summer months when the 
water warms, manatees return to the counties to the north and south to forage and reproduce.  
Telemetry and aerial surveys confirm manatees are present within Miami-Dade County all year 
(Miami-Dade County 1995, and USGS 2000) (Figure 4). 

Historical records regarding manatees in South Florida are sparse.  Manatees are mentioned in 
documents that are dated as early as the mid 1800’s and early 1900’s (O’Shea 1988).  Moore 
(1951) indicated that manatees commonly used the New River and the Miami River.  He also 
noted a 1943 anecdotal observation of more than 100 manatees killed during the deepening of 
the Miami River Channel and a reference to 195 manatees aggregating at the Miami power plant 
discharge in 1956 (Mezich 2001). In general, the rivers, creeks and canals that open into 
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Northern Biscayne Bay were locations noted for their manatee abundance.  These remain 
important habitats, particularly on a seasonal basis (Figures 2 and 3).  In freshwater 
environments in Miami-Dade County (upper reaches of canals), manatees are feeding primarily 
on the exotic Hydrilla Hydrilla verticillata. During cooler weather, manatees feed on extensive 
meadows of seagrasses in many parts of Biscayne Bay. 

The causes for manatee deaths in Miami-Dade County are varied (Table 3; Figure 4).  The 
highest number of manatee deaths in Miami-Dade County result from water control structures.  
Floodgates often have qualities that are attractive to manatees.  Freshwater is often available at 
floodgates, and is typically slightly warmer than the ambient water.  An example of this situation 
is the floodgate on the Little River in Miami-Dade County.  This site is known to attract 
manatees in winter during mild weather.  This location has a 1-degree Celsius higher water 
temperature than surrounding areas and freshwater is available (Deutsch 2000).  Also, freshwater 
vegetation is often washed down from upriver and made available when the gates are opened.  
Figure 5 demonstrates the location of water control structures near the project area.  The second 
most frequent cause of manatee deaths in Miami-Dade County is boat-related injuries. 

No deaths related to cold stress have been reported as shown on the table below. Miami Harbor 
is well within the historic range for the Florida manatee described by Moore (1951b), and 
therefore, water temperatures likely seldom reach stressing levels for extended periods of time.  
Also, power plants located to the north in Broward County have likely ameliorated cold-related 
stress. 
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 Manatee deaths in Miami-Dade County from 1974 through 2001 (source: FMRI) 
Year Watercraft Gate/Lock Human/ 

Other 
Perinatal Cold 

stress 
Natura 

l 
Undetermined Total 

1974 2 0 0 0 0 0 0 2 
1975 1 1 0 1 0 0 1 4 
1976 2 4 0 0 0 1 8 15 
1977 1 5 2 2 0 0 2 12 
1978 2 8 0 0 0 0 2 12 
1979 1 5 2 0 0 0 1 9 
1980 0 2 0 0 0 0 0 2 
1981 1 0 2 0 0 0 2 5 
1982 0 2 0 0 0 0 2 4 
1983 0 1 4 1 0 0 1 7 
1984 1 0 0 0 0 0 0 1 
1985 1 1 0 2 0 0 0 4 
1986 1 0 1 0 0 0 0 2 
1987 4 2 0 1 0 0 1 8 
1988 1 6 0 0 0 1 1 9 
1989 3 0 0 0 0 0 0 3 
1990 1 1 0 0 0 0 2 4 
1991 0 1 0 2 0 2 2 7 
1992 4 1 1 1 0 1 2 10 
1993 0 2 2 0 0 0 1 5 
1994 1 4 3 1 0 1 1 11 
1995 2 3 2 0 0 3 4 14 
1996 0 3 0 1 0 0 3 7 
1997 5 5 1 2 0 0 1 14 
1998 2 3 1 0 0 0 3 9 
1999 1 5 3 0 0 2 1 12 
2000 2 2 2 0 0 0 2 8 
2001 5 0 2 2 0 0 2 11 
Totals 26 30 17 9 0 9 24 115 

4.2.2 Sea Turtles 

Miami-Dade County is within the normal nesting range of three species of sea turtles, all of 
which are listed under the ESA: the loggerhead, green turtle, and leatherback. The green and 
leatherback turtles are listed as endangered, whereas the loggerhead turtle is listed as a 
threatened species. On the 37.8 miles of beach surveyed within the Miami-Dade County, a total 
of 
505 nests were found in 2001 (FMRI 2002a,b, & c). On Fisher Island, a total of 24 sea turtle 
nests were observed during 2000 (Miami-Dade County 2000). A summary of sea turtle nesting 
activity for Miami-Dade County is found in Table 2. The majority of sea turtle nesting activity 
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occurred during the summer months of June, July and August, with nesting activity occurring as 
early as March and as late as September (Miami-Dade County 2000).  The waters offshore of 
Miami-Dade County are also used for foraging and shelter for the three species listed above as 
well as the hawksbill turtle and possibly the Kemp’s ridley turtle. 

4.2.3 American Crocodile 

The American crocodile is a State and federally listed endangered species. The current range of 
the species in the southeastern United States includes coastal and estuarine habitats in the 
extreme southern Florida peninsula.  Females nest primarily on northern Key Largo and from 
Florida Bay to Turkey Point. Nesting begins in March and extends until late April or early May. 
Approximately 90 days following fertilization, eggs are buried in sand or marl nests adjacent to 
deep water. Adult crocodiles feed at night on schooling fish in creeks, open water, and deep 
channels (FP&L 1987), and are also known to eat crabs, raccoons, and water birds. 

Crocodiles have been observed throughout the Key Biscayne-Fisher Island-Biscayne Bay Area 
(Mazzotti 2000), and at least two to three individuals have been observed in the vicinity of 
Virginia Key (Zambrano personal communication).  Recent observations within the vicinity of 
the project area have occurred at several localities on Key Biscayne (Crandon Park and Bill 
Baggs State Recreation Area), as well as scattered records of individual animals in Hollywood 
(Mazzotti personal communication) and Palm Beach, Florida, and as far north as Jupiter, Florida 
(Service 1999). 

Critical habitat for the American crocodile includes all land and water within an area 
encompassed by a line beginning at the easternmost tip of Turkey Point, Miami-Dade County, on 
the coast of Biscayne Bay; southeast along a straight line to Christmas Point at the southernmost 
tip of Elliott Key; southwest along a line following the shores of the Atlantic Ocean side of Old 
Rhodes Key, Palo Alto Key, Angelfish Key, Key Largo, Plantation Key, Lower Matecumbe 
Key, and Long Key, to the westernmost tip of Long Key; northwest along a straight line to the 
westernmost tip of Middle Cape; north along the shore of the Gulf of Mexico to the north side of 
the mouth of Little Sable Creek; east along a straight line to the northernmost point of Nine-Mile 
Pond; northeast along a straight line to the point of beginning (50 CFR 17.95).  The Port of 
Miami is not located within crocodile critical habitat. 

4.2.4 Johnson’s Seagrass 

Johnson’s seagrass was listed as a threatened species by NMFS on September 14, 1998,  
(63 FR 49035) and a re-proposal to designate critical habitat pursuant to section 4 of the ESA 
was published on December 2, 1998, (64 FR 64231).  The final rule for critical habitat 
designation for the species was published April 5, 2000, (65 FR 17786). All areas adjacent to 
Miami Harbor channels fall within designated critical habitat. 

Johnson’s seagrass has one of the most limited geographic ranges of all seagrasses, and little is 
known about its natural history, biology, and ecology. Observations lending evidence for 
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asexual reproduction and a limited capacity to store energy indicate that the plant may be 
especially vulnerable to human activity and natural impacts (NMFS 1998).  It is known to occur 
only in lagoons between Sebastian Inlet and central Biscayne Bay on the east coast of Florida 
(NMFS 1998). Johnson’s seagrass was not encountered within the study area during a 
widespread survey in 2001) (DC&A 2001). However, during the March 19, 2002, site visit, 
NMFS staff collected an unidentified blade that was thought to be Johnson’s seagrass.  The 
sample was collected just outside an area where proposed dredging may occur (at 25E 46’ 
04.3817” N latitude/ 80E 08’ 25.7528” W longitude). 

4.2.5 Smalltooth Sawfish 

During 2002, the smalltooth sawfish (Pristis pectinata)was federally listed as an endangered 
species. This species of sawfish inhabits softbottom estuarine habitats in depths generally less 
than 30 feet. Its former range in United States waters extended from Texas through Maryland.  
Currently, few are observed outside peninsular Florida.  At least one recorded observation has 
occurred in Biscayne Bay (NMFS 2000). Populations likely decreased due to a low intrinsic rate 
of natural increase, the long interval to time of reproduction, and human impacts, most notably 
overfishing, incidental take in nets (due in part to its body size and unusual morphology), and 
habitat loss (development of shoreline and nearshore habitats) (NMFS 2000). 

4.2.6 Whales and Dolphins 

The Northern right whale (Eubalaena glacialis) is a federally listed endangered species and is 
protected under the MMPA. The current migratory population within the Atlantic Region is less 
than 350 animals.  Right whales are highly migratory and summer in the Canadian Maritime 
Provinces. They migrate southward in winter to the eastern coast of Florida.  The breeding and 
calving grounds for the right whale occur off of the coast of southern Georgia and north Florida.  
During these winter months right whales are routinely seen close to shore and have been sighted 
as far south as south Florida, with isolated sightings into the Gulf of Mexico. 

Since the project will occur nearshore, it is unlikely that endangered whale species, such as the 
fin whale (Balaenoptera physalus), humpback whale (Megaptera novaeangliae), and sperm 
whale (Physeter macrocephalus) would be observed in the project boundaries. However, 
dolphins common to inshore waters of southeast Florida include the Atlantic spotted dolphin 
(Stenella frontalis), the spinner dolphin (Stenella longirostris), and the spotted dolphin (Stenella 
attenuata), and the bottlenose dolphin (Tursiops truncates), which is listed as depleted under 
MMPA. A resident population of bottlenose dolphins can be found in Biscayne Bay (Contillo in 
press). 

5.0 DESCRIPTION OF RECOMMENDED PLAN AND ALTERNATIVES 

The Corps indicated that a number of alternatives were originally considered, but during efforts 
to minimize adverse effect to the natural resources, many were eliminated from further analysis.  
However, three alternatives were analyzed in the EIS; Alternatives 1 and 2 were “action 
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alternatives” while Alternative 3 was described as the “no action” alternative (Table 4). In 
addition, the existing channel dimensions and turning basin authorized depths are described in 
Table 3. 

The recommended plan (Alternative 2) includes five components:  (1) flaring the existing 
500-foot wide entrance channel to provide an 800-foot wide entrance channel at Buoy 1, and 
deepening the entrance channel and widener from an existing depth of 44 feet to a depth of  
52 feet; (2) widening the southern intersection of Cut-3 with Lummus Island (Fisherman’s) 
Channel at Buoy 15, and deepening from the existing depth of 42 feet to 50 feet; (3) extending 
and truncating the existing Fisher Island turning basin to the north by approximately 300 feet 
near the west end of Cut-3, and deepening from 43 to 50 feet; (4) relocating the west end of the 
main channel to about 250 feet to the south, which will not require dredging; and (5) increasing 
the width of Lummus Island Cut (Fisherman's Channel) by approximately 100 feet to the south 
of the existing channel, reducing the existing size of the Lummus Island (or Middle) turning 
basin to a diameter of 1,500 feet, and deepening from the existing 42-foot depth to 50 feet.  
Alternative 1 included these five components and a sixth component that involved the deepening 
of Dodge Island Cut and creation of another turning basin which would have resulted in the 
permanent removal of approximately 25 acres of seagrass habitat (Figures 5, 6, and 7).   

Sand, silt, clay, soft rock, rock fragments, and loose rock will be removed via traditional 
dredging methods.  Where hard rock is encountered, the Corps anticipates that contractors will 
utilize other methods, such as blasting, use of a punch-barge/pile driver, or large cutterhead 
equipment.  Blasting will be implemented only in those areas where standard construction 
methods are unsuccessful.  Dredged/broken substrates will be deposited at up to four locations. 
Some rock and coarse materials will be transported by barge and placed at an artificial reef site 
as mitigation for impacts to hardbottom communities.  Other rock/coarse materials will be placed 
in a previously dredged depression in North Biscayne Bay as part of construction measures to 
create seagrass habitat adjacent to the Julia Tuttle Causeway. The balance of rock and coarse 
materials that cannot be utilized will be transported to the Offshore Dredged Materials Disposal 
Site (ODMDS). Viable sand dredged from inshore areas will be relocated and used as a sand cap 
for the seagrass mitigation site.  The balance of sand will be placed on a permitted, upland 
disposal area on Virginia Key, for possible future use as beach renourishment material on 
Virginia Key. 

With the alteration of the planned configuration and size of the Fisher Island Turning Basin that 
took place during the plan formulation phase of this project, impacts to seagrasses were 
altogether avoided at that location, except for some possible impacts due to side-slope erosion.  
By recommending Alternative 2 rather than Alternative 1, the Corps will further significantly 
reduce seagrass impacts.  However, there will be an appreciable loss of seagrass (6.24 acres) as a 
result of Component 5.  Minimization of indirect impacts to habitat resources, such as 
surrounding seagrass beds, is addressed in Section 6.1. 

In total, the Corps estimates that 6.3 acres of seagrass, 31.4 acres of low-relief hardbottom, 
20.7 acres of high-relief coral reef, 123.5 acres of rock/rubble, and 236.4 acres of 
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5.1.2 Proposed Test Blast 

Prior to implementing a blasting program a Test Blast Program (TBP) will be completed.  The 
purpose of the TBP is to demonstrate and/or confirm the following: 

(1) Drill Boat Capabilities and Production Rates 
(2) Ideal Drill Pattern for Typical Boreholes 
(3) Acceptable Rock Breakage for Excavation 
(4) Tolerable Vibration Level Emitted 
(5) Directional Vibration 
(6) Calibration of the Environment 

The TBP begins with a single range of individually delayed holes and progresses  to the 
maximum production blast intended for use.  Each test blast is designed to establish limits of 
vibration and airblast overpressure, with acceptable rock breakage for excavation. The final test 
event simulates the maximum explosive detonation as to size, overlying water depth, charge 
configuration, charge separation, initiation methods, and loading conditions anticipated for the 
typical production blast. 

The results of the TBP will be formatted in a regression analysis with other pertinent information 
and conclusions reached. This will be the basis for developing a completely engineered 
procedure for Blasting Plan.  During the testing the following data will be used to develop a 
regression analysis: 

(1) Distance 
(2) Pounds Per Delay 
(3) Peak Particle Velocities (TVL) 
(4) Frequencies (TVL) 
(5) Peak Vector Sum 
(6) Air Blast, Overpressure 

5.1.3 Other Rock Removal Methods Considered 

The Corps has investigated other alternatives to remove the rock in Port Everglades without 
blasting through the use of a punchbarge. It was determined that the punchbarge, which would 
work for 12-hour periods, strikes the rock below approximately once every 30-seconds.  This 
constant pounding would serve to disrupt manatee behavior in the area, as well as impact other 
marine animals in the area.  Using the punchbarge will also extend the length of the project 
temporally, thus increasing any potential impacts to all fish and wildlife resources in the area. 
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The Corps believes that blasting is actually the least environmentally impacting method for 
removing the rock in the Port.  Each blast will last no longer than 25 seconds in duration, and 
may even be as short as 2 seconds, and will be spaced out twelve hours apart.  Additionally, the 
blasts are confined in the rock substrate.  Boreholes are drilled into the rock below, the blasting 
charge is set and then the chain of explosives is detonated. Because the blasts are confined 
within the rock structure, the distance of the blast effects are reduced as compared to an 
unconfined blast. 

5.2 Proposed Mitigation 

5.2.1 Seagrass 

Mitigation for the loss of approximately 6.4 acres of seagrass bed impacted by project activities 
may entail seagrass habitat creation, enhancement, or preservation, or equivalent activities that 
supply ecological functions provided by impacted seagrass beds.  The Corps proposes to fill 
10.0 acres of borrow area(s) associated with construction causeways and other activities in the 
past 40 years. These areas located in North Biscayne Bay (Figure 8) will compensate for the loss 
of seagrass habitat as a result of the proposed project. It is anticipated that introduced substrates 
will be naturally colonized by seagrasses from adjacent areas.  Further site evaluation (including 
seagrass surveys, bathymetric profiles within and adjacent to each area, the collection and 
analysis of sediment samples, measurement of ambient PAR and TSS levels) will be conducted 
at the site prior to final approval.  Dredged material will either be hauled or pumped to the 
selected borrow area(s) based on engineering analysis, cost and recipient site conditions.  It is 
anticipated that ambient depths will range from minus 2 feet to minus 6 feet MSL in the restored 
areas following restoration and that seagrass recruitment will occur rapidly by H. wrightii and 
H. decipiens, both of which likely occur within the shallow flats adjacent to these sites. Other 
species including T. testudinum and S. filiforme will also colonize the sites, but generally only 
after occupation by the early colonizing species previously cited. In the event that natural 
recruitment has not started within 12 months following excavation, methods to plant seagrass 
donor material will be initiated. Planting methods will be developed following guidance by 
Fonseca et al (1998) and peer review by NMFS and the Service. Detailed plans and 
specifications for the seagrass creation will be prepared and provided for agency concurrence 
prior to construction. 

5.2.2 High- and Low-Relief Hardbottom Reef 

As compensation for the permanent removal of hardbottom reefs outside of the existing channel,  
the Corps proposes: (1) mitigation for the removal of 2.7 acres of high-relief coral reef habitat at 
a ratio of 2:1 through the creation of 5.3 acres of high-complexity, high-relief artificial reef 
habitat and (2) mitigation for the removal of 0.6 acre of impact to low-relief hardbottom habitat  
at a ratio of 1.3:1 through the creation of 0.8 acre of low-complexity, low-relief artificial 
hardbottom habitat. 
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The two types of mitigation reefs to be constructed, high-relief, high complexity (HRHC) and 
low-relief, low-complexity (LRLC) reefs are illustrated in Figure 10.  HRHC relief will range in 
profile from 3 to 6 feet, whereas LRLC will range from 1 to 2 feet.  Limestone rock excavated 
from the channel bed and expansion area will be used in reef construction.  If necessary, 
supplemental, quarried limestone will also be used. 
The Corps has not proposed compensation for the temporal loss of function as a result of the 
removal of the biotic communities, such as soft corals, sponges, and hard corals, which are 
considered previously dredged hardbottom habitat.  These communities have colonized the 
existing channel walls and bottom since the last Miami Harbor dredging events in 1991 (entrance 
and Fishermen’s channel) and 1968 (Fisher Island Turning basin).  The Corps states that 
mitigation for impacts to previously dredged hardbottom habitat has been compensated through 
the construction of a 15.9 mitigation reef in 1996 for impacts associated with the 1991 dredging 
event. 

In addition, rock/rubble-based habitats and softbottom marine habitats that lack seagrass are not 
proposed for mitigation, since the Corps considered that this habitat type will remain after 
construction and will re-colonize rapidly after construction. 

5.3 Proposed Monitoring 

5.3.1 Seagrass Mitigation Areas 

Based on the recommended monitoring frequency recommended by Fonseca et. al. (1998), a 
time-zero monitoring event will be performed and then the seagrass community will be 
monitored quarterly for year 1, semi-annually for year 2 and annually for years 3 to 5. 
Twenty paired, one-square-meter quadrats will be randomly placed within the created seagrass 
habitat each monitoring event.  Random rather than fixed quadrats will be use so that the results 
are without bias (you can design fixed stations to minimize bias or better yet run multiple 
transects through entire site) and can be used to accurately generalize over the entire area. 
Replicate quadrats will be established in the adjacent, surrounding seagrass beds to serve as a 
control. The following data will be collected at each quadrat: 

C Relative water depth 
C Time 
C Shoot counts 
C Aerial coverage by photo-documentation 
C Qualitative observations of natural seagrass recruitment and vegetative 

expansion of planting units 

In addition to the above-listed data, the following data will also be collected for each 
monitoring event: tides, weather, water temperature, and wind.  A staff gauge or piezometer 
will be installed to record tide level. 

Survivorship rates will be assessed based on measurements within the paired 1-m2 quadrats. 
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surface), centered on the established transect, will be recorded while traversing the entire length 
of the transect. Benthic fauna below the sediment surface will not be sampled. The following 
data will be collected for each transect: 

C Identification of fauna to lowest practical taxonomic level 
C Number of individuals of a given species (abundance) 
C Number of species (diversity) 
C Location of identified fauna (sediment surface, water column) 
C Behavior of identified fauna (swimming, foraging, etc.) 
C Time to complete transect 

Finally, incidental faunal observations will be recorded. 

Agencies to receive and review reports include the Miami-Dade County Department of Planning 
and Environmental Protection, the South Florida Water Management District, and the Corps.  
The following schedule incorporates the monitoring frequency recommended by Fonseca et al. 
(1998): a time-zero monitoring event, quarterly monitoring for year 1, semi-annually for year 2, 
and annually for years 3 to 5. The spacing of the monitoring events has been adjusted so that 
one monitoring event each year occurs during the summer, within the time of increased seagrass 
productivity: 

Estimated Date Activity 
 TBD   Earthwork begins  

TBD   Earthwork completed  
TBD   Planting completed  
TBD   Time-zero report  
TBD First monitoring report (quarterly year 1)  
TBD Second monitoring report (quarterly year 1)  
TBD Third monitoring report (quarterly year 1)  
TBD Fourth monitoring report (quarterly year 1)  
TBD Fifth monitoring report (semi-annual year 2)  
TBD Sixth monitoring report (semi-annual year 2)  
TBD Seventh monitoring report (annual year 1)  
TBD Eighth monitoring report (annual year 2)  
TBD Ninth monitoring report (annual year 3)  

5.3.2 Artificial Reefs 

Artificial reefs constructed for mitigation must be monitored to ensure viability and adequate 
compensatory value.  The monitoring program for the mitigation reefs will consist of both 
physical and biological components.  Physical monitoring will assess the degree of settling of 
the reef materials, and biological monitoring will assess populations of algae, invertebrates, and 
fishes, as compared with concurrent control sampling of natural reefs.  Monitoring will be 
conducted annually in the summer months.  In order to supplement quantitative monitoring 
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efforts and provide a permanent record of reef conditions and biota, each sampling effort will 
include a video transect swim covering the entire area of the mitigation reefs. 

The degree of settling and/or sand covering will be assessed by measuring the relief at each of 
the permanent quadrat stations established as outlined below.  Measurements will be taken with 
a weighted flexible tape from a point 1 meter shoreward of the quadrat benchmark to the surface 
of the water and from the top of the reef structure at the benchmark to the surface of the water, 
with the difference being the relief.  The mean of five such measurements will be used to assess 
the degree of settling and/or sand covering of the materials.  Changes in relief at the control reef 
quadrat benchmarks will be assessed by the same method. 

6.0 EVALUATION OF RECOMMENDED PLAN 

The evaluation of the Recommended Plan examines the potential adverse effects of project 
activities to fish and wildlife resources, listed species, and their associated habitats.  Direct and 
indirect effects of the action on habitats within the project footprint and areas adjacent to the 
project are considered. Direct impacts may occur as a result of removal during dredging (or 
blasting) and as a result of side-slope equilibrium or sloughing of unconsolidated material along 
the channel walls within Biscayne Bay. Indirect effects such as turbidity associated with 
dredging or spoil deposition may effect seagrass, hardbottom, and/or coral reef habitat.  Effects 
on habitats are discussed through examining biological communities, while effects of the project 
on important fish and wildlife taxa, such as protected species and managed species, are discussed 
in subsequent sections. The use of traditional dredging methods in addition to the use of 
explosives to deepen and widen specific channels is anticipated. The effects of blasting on 
commercially and recreationally important fish species, marine mammals, and marine reptiles 
were also considered. Impact acreage values were taken from the Miami Harbor, General 
Reevaluation Report Study, Draft EIS, currently in preparation by DC&A. 

6.1 Fish and Wildlife Resources 

The Recommended Plan would impact approximately 418.2 acres of marine resources, including 
impacts to seagrass beds, low- relief hardbottom, high-relief coral reefs, rock/rubble, and 
unconsolidated/unvegetated softbottom habitat, including impacts to 2.3 acres of epibenthic 
invertebrate communities that have colonized in the past 10 to 15 years on the channel wall.   
Component 4 and parts of Component 1 involve zones where dredging will not occur, but are 
nevertheless considered part of the project area. Impacts are quantified in Table 5, and 
illustrated in Figures 5 and 6. 

In addition, delivery and deposition of dredged materials at the proposed seagrass compensation 
site, the Virginia Key upland disposal site, or the offshore dredged material disposal site may 
have consequences for fish and wildlife resources. Dredge anchors, pipelines, equipment, and 
dredged materials themselves may incidentally injure sensitive habitats, such as dunes, 
mangroves, and seagrass beds.  In marine habitats, increases in turbidity will likely result from 
deposition of materials.  
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6.1.1 Coastal Strand 

It is unlikely that coastal strand habitats will be directly affected during the construction of the 
recommended plan.  Likewise, the species associated with these habitats will not likely be 
directly affected. Though, nesting bird species may be affected during the utilization of the spoil 
containment area on Virginia Key or by the noise associated with blasting.  Also, erosion 
problems on Miami Beach, Fisher Island, and Virginia Key may be exacerbated as a result of 
increased harbor traffic and increased vessel size. 

6.1.2 Mangroves 

The principal mangrove area adjacent to the project area lies along the northwest side of Virginia 
Key. Mangrove wetlands are not located within the project footprint. Dredging, increased 
vessel traffic, and vessel size are not expected to be detrimental to the stability of nearby 
mangrove communities due to the location of the habitat, and the limited speeds vessels use in 
the channel. The mangroves fall within the manatee protection “No Entry Zone” section of the 
Bill Sadowski CWA. 

The northern shore and mangrove habitats of Virginia Key comprise important breeding and 
nesting grounds for at least eight species of birds protected by the State of Florida (Zambrano, 
personal communication).  While proposed dredging activities are not anticipated to affect bird 
populations, use of an adjacent area on Virginia Key for dredge disposal purposes may disturb 
individuals when nesting, mating, or foraging.  However, noise generated during blasting or 
dredge operation may adversely affect wading birds particularly during the nesting season.  

6.1.3 Seagrass 

The greatest impacts of implementation of the Recommended Plan on seagrass beds would occur 
along Fisherman’s Channel as part of Component 5 (Figure 5).  Seagrass bed margins that had 
been estimated by DC&A (2001) were further refined using data provided by Miami-Dade 
DERM. These data, in conjunction with project plans for channel boundaries, were used to 
calculate direct and indirect impact areas.  Impacts as a result of Components 5 include the 
removal of 6.3 acres of seagrass beds along Fisherman’s Channel during dredging activities and 
includes the anticipated loss of 6.0 acres seagrass adjacent to the channel within the Bill 
Sadowski CWA.  This acreage was calculated based on the expected acreage of seagrass to be 
removed during dredging, geologic data and previous erosion of soft substrates and seagrass 
habitats in the area adjacent to the channel. Based on their observations of unauthorized 
seagrass impacts related to previous channel dredging activities within the Port, DERM 
suggested that the Corps examine possible effects of dredging on adjacent softbottom habitats.  
The Corps determined that soft substrates along channels typically achieve an angle of repose of 
7 (horizontal): 1 (vertical). The extent of indirect loss of seagrasses was based on this ratio and  
the depth of soft-substrate overburden adjacent to the proposed channel, which is approximately 
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12 feet, based on geotechnical data. The majority of seagrass loss in the area would involve  
4.08 acres of a seagrass bed dominated by T. testudinum and S. filiforme that extends into the 
neighboring Bill Sadowski CWA. 

The effects of Component 5 on fish and wildlife resources would be significant and result in an 
adverse affect to manatee Critical Habitat.  Direct impacts associated with the destruction of 
seagrasses include the loss of habitat and functional values attributable to the habitat.  The 
diminution of seagrass beds in the areas inside the proposed new channel areas and in areas 
immediately adjacent to dredging activities will result in the direct loss of forage habitat for  

manatees, and the direct loss of habitat for seagrass bed residents and transients such as fishes 
and invertebrates. Dredging and sloughing will significantly increase water depth.  Therefore, 
seagrass recovery is unlikely to occur upon the newly exposed substrate. 

Indirect environmental impacts will result from implementation of Component 5.  Based on 
sediment analysis, substrates along the southern margin of Fisherman’s Channel comprise a 
considerable amount of fine materials (Corps 2001).  Therefore, dredging will likely re-suspend 
fine sediments into the water column.  Fisherman’s Channel’s strong tidal currents may 
redistribute suspended sediments to other areas both inside and outside the study area that 
support submerged vegetation.  Possibly affected areas would include seagrass habitats 
immediately adjacent to the Channel (i.e., directly south of the Fisherman’s Channel and the 
seagrass beds south of the Dodge Island), as well as habitats inside the Manatee No Entry Zone, 
the Bill Sadowski CWA, and possibly other areas of the Biscayne Bay Aquatic Preserve.  
Resuspended particulate matter may appreciably decrease water clarity and consequently 
photosynthetic activity of seagrasses in these areas. Deposition of sediments on beds may have 
adverse effects. These effects include, but are not limited to, the displacement of, and/or 
alteration of, fish, invertebrate, and epiphyte communities. 

Deepening/widening of the Fisher Island Turning Basin, which is part of Component 3 will not 
impact seagrass communities via direct removal of substrate, but may affect up to 0.14 acres of 
beds located directly northeast of the proposed dredging limits due to substrate sloughing.  The 
habitat that may be affected is a large mixed-species bed of H. decipiens and Halodule wrightii. 
That bed and another to the southeast (an isolated Halophila decipiens bed associated with the 
littoral zone of Fisher Island) may also be affected by dredging activities.  These beds may 
temporarily experience decreased productivity due to decreases in water clarity, but this may not 
be very likely, as sediments to be dredged lack silt, clays, and silty sands. 

For the remaining three project components (1, 2, and 4), direct and/or indirect impacts to 
seagrass beds will likely be minor or undetectable.  Impacts that may occur due to Component 2 
(widening the channel at the intersection of Government Cut and Fisherman’s Channel) will be 
extremely minor.  Resources within 2000 feet of the proposed dredge site for that component 
include only an isolated H. decipiens bed (over 500 feet away), and a large mixed-species  
(H. decipiens and Halodule wrightii) bed (over 750 feet away). Material to be dredged as a part 
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of Component 2 principally comprises limestone, sandstone, and clean quartz sand (Corps 2001).  
Therefore, precipitation of fine particulate matter onto the seagrass beds will not occur due to the 
lack of resuspension of such materials.  Component 1 falls outside the Bay and inner channels 
and is not likely to cause direct or indirect impacts to seagrasses.  Component 4 does not  
involve any dredging activity; therefore, the seagrass beds identified during the 2000 survey 
(DC&A 2001) will not likely be adversely affected. 

6.1.4 Unvegetated Softbottom Habitats and Rock/Rubble 

Unvegetated softbottom habitats comprise a significant proportion or the total area proposed to 
be dredged. Although these habitats may be minor associates of other major habitat categories 
(such as seagrass beds, rock/rubble, or reef), substrata were not categorized as “unvegetated 
softbottom” during recent surveys (DC&A 2001) unless the condition was clearly dominant.  
Wide expanses of this type of community are found only in the area comprising Component 1, 
but smaller tracts are also present adjacent to seagrass habitats along the south side of 
Fisherman’s Channel.  Direct impacts to softbottom communities (due to dredging operations) in 
all three of these areas would include the destruction or displacement of both benthic epifauna 
and infauna, such as crustaceans, polychaetes, and small fishes.  Iverson and Beardsley (1974) 
did not expect population effects on these taxa to be severe.  However, direct and/or indirect 
effects may be more detrimental, based on the general location of the impacts.  For example, in 
offshore areas, scattered or isolated patches of sessile colonial taxa, such as sponges and 
gorgonians, may also be removed with sediments.  However, in the harbor and inshore channels, 
water clarity and depth limits growth of such species, and the only common taxa providing 
structure may be occasional macroalgae.  In offshore areas, indirect impacts to reefs adjacent to 
softbottom habitats may occur.  Marszalek (1981) found that reef areas adjacent to dredge zones 
were susceptible to the effects of the deposition of silt. 

In total there would be 68.2 acres of unvegetated habitat impacted during dredging under 
Component 1.  The vast majority comprises previously dredged substrate (66.9 ac).  As long as 
the areas remained as viable aquatic habitat following dredging, benthic infaunal populations in 
these areas would re-colonize. Whether the substrate remains viable for benthos may depend on 
the degree to which light attenuates with the additional 8 feet of depth. Increased depth may not 
promote the growth of macroalgae and epipsammic algae. 

Impacts to unvegetated habitats with Component 3 would entail the direct removal of  
24.4 ac res of unvegetated softbottom habitat, 19.1 acres of which has been dredged 
previously. Indirect impacts of dredging to seagrasses in this area would be like those described 
above, such as turbidity and sediment deposition effects.  Impacts to benthos and infauna, and 
possibly corals, would likely occur, as described above. 

As with other components, the largest impacts with Component 5 would be impacts to areas left 
from previous dredging activities within Miami Harbor.  Approximately 127.1 acres of the area 
proposed to be dredged under Component 5 includes unvegetated bottom and rubble left from 
previous dredging activities. An additional impact to 16.7 acres of softbottom that has not been 
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dredged previously is also required to complete this part of the project. 

Proposed impacts to rock/rubble habitats are principally in areas that have already been dredged 
(Table 5), comprising approximately 123.5 acres.  In much of the project area, where rock/rubble 
is present, sponges and algae have re-colonized these substrates that were deposited as a result of 
previous dredging activities. On 51.7 acres of substrate planned for re-dredging, soft corals have 
developed isolated colonies among sponges.  Re-dredging these areas will return these substrates 
to a barren state, but re-colonization by invertebrates and utilization by fishes will likely follow. 

6.1.5 High- and Low-Relief Hardbottom Reef 

Widening and deepening of Miami Harbor’s entrance channel to implement Component 1 would 
result in both direct and indirect impacts to hardbottom and reef communities (Table 5 and 
Figure 6). At least 31.4 acres of low-relief hardgrounds and 20.7 acres of high-relief reef will be 
impacted in total (49.4 acres, not including impacts to channel wall habitats).  Most of the 
hardbottom and coral reef habitat to be impacted lies on substrates that have been previously 
dredged, whereas some habitats lie outside the channel zone and have substrates that have never 
been dredged. 

6.1.5.1 Direct Impacts Inside the Existing Channels 

Deepening the channel will impact a total of 31.4 acres of low-relief hardgrounds and 20.7 acres 
of high-relief reef that currently exist in the channel bed.  In addition, the proposed project will 
destroy approximately 2.3 acres of low-relief hardbottom habitat located on the limestone walls 
of the existing channel that has colonized in the past 10 to 12 years during the deepening of 
the channel. As the inshore channels are widened, this activity will impact approximately  
7,750 linear feet of wall, specifically along the south wall of Fisherman’s Channel  
(Component 5) and the south wall of the entrance channel just north of Fisher Island  
(Component 2).  These walls include as much as 2.3 acres (7000 feet in length by estimated  
15 foot in depth of production surface along Fisherman’s Channel) and 0.26 acres of vertically 
oriented hardbottom habitats (750 feet in length x 15 foot in depth along entrance channel).  
Based on bathymetric data, the Corps states that only a negligible amount of wall will be 
impacted where widening is proposed in the offshore entrance channel.  In that area, the depths 
increase from approximately minus 44 to minus 47 feet within a high-relief habitat.  Because 
these habitats are already defined by reef substrates having profiles from 3 to 6 feet, the habitat 
attributable to channel wall height contributes no more habitat value than the surrounding reef.  
Other areas where channel wall impacts may occur were considered in conjunction with 
geotechnical data (Corps 2001) to determine hardbottom impacts.  Impacts to channel walls 
along the west and north side of the proposed Fisher Island Turning Basin (Component 3) affect 
sandstone surfaces, which presumably comprise less suitable habitat for managed species and 
limestone-affiliated biota. 
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Hard substrates such as outcrops, rocks, and exposed hardbottom form the backbone of a diverse, 
and economically and ecologically important ecosystem.  Even though the existing channel has 
been dredged in the past, the substrates still exist within the channel, and, therefore, their value 
to fish and wildlife is considerable. Impacts to the 2.3 acres of invertebrate communities would 
result in direct removal of colonies of many coral species, including both reef-building species 
and gorgonians, which occur in this area at a high density. These corals provide important 
habitats for a myriad of fishes and invertebrates.  Assemblages of sessile organisms in previously 
dredged areas may recover and reach the functional value of hardbottom habitats currently found 
in the channel in approximately 10 to15 years (based on current community structure and time 
elapsed since last dredging). 

6.1.5.2 Direct Impacts Outside the Existing Channels 

Widening at the eastern end of the entrance channel would result in both direct and indirect 
impacts to hardbottom and reef communities that have never been dredged.  Specifically,  
2.7 acres of high-relief reef and 0.6 acre of low-relief hardbottom will be affected.  Direct 
impacts involve the destruction of both reef organisms and reef habitats.  Though this habitat has 
not been previously dredged, this habitat has been impacted during several vessel grounding 
events. 

The outermost reef tract is one of the most important reef resources in southeast Florida.  Its 
distance from shore and the harbor result in increased health and less disturbances in comparison 
to the other two reef tracts. The reef habitats are significant resources due to their high 
biodiversity, which comprises dense populations of managed fishes and invertebrates and 
numerous colonies of hard and soft corals and sponges.  Impacts to this reef habitat will decrease 
the offshore ecosystem’s carrying capacity for many reef-dependent invertebrate and vertebrate 
species, including managed species.  Therefore, loss of coral reef habitat will likely result in 
changes at the population level for many species, and possibly an overall change in fish 
community structure.  Individual coral colonies, which may have taken hundreds of years to 
form, will be entirely lost.  However, most of the ecological functionality of coral and sponge 
assemblages in dredged areas may recover in approximately 30 years (Banks et al., 1998, used a 
“very conservative” 35-year recovery period in an assessment of another site). 

6.1.5.3 Indirect Impacts 

Indirect impacts to hardbottom and reef habitat associated with the project (i.e., Component 1) 
may include physical damage or temporary environmental changes to the habitats adjacent to the 
area being dredged. Dredge equipment or dislodged rocks or limestone could collide with and 
crush nearby coral reef. Likewise, errors in blast engineering could cause damage to non-target 
reef structures and substrates. In addition, disturbances caused by the pressure and acoustic 
effects of blasting are not easily anticipated and may inflict damage on individual coral colonies 
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and other reef-dwelling fishes and invertebrates.  These effects are described in subsequent 
sections of this report. Other indirect effects due to dredging and blasting include the 
displacement of fishes and invertebrates.  These effects would probably be short-term.  Finally, 
dredging may result in suspension of any fine carbonate materials that have settled on substrates 
or have been enclosed within reef structures (“powder pockets”). This re-suspension of 
sediments may result in temporary periods of increased turbidity within the area.  Turbidity will 
likely affect the productivity and health of hermatypic corals, and deposition of suspended 
sediments on adjacent areas could cause the temporary displacement of fishes and invertebrates. 

Delivery and deposition of dredged materials at the proposed seagrass compensation site  
(see below), the Virginia Key upland disposal site, or the offshore dredged material disposal site 
may have consequences for fish and wildlife resources.  Dredge pipelines, equipment, and 
dredged materials themselves may incidentally impact sensitive habitats, such as dunes, 
mangroves, and seagrass beds.  In marine habitats, increases in turbidity will likely result from 
deposition of materials. 
6.1.6 Essential Fish Habitats 

Essential Fish Habitats (EFH) present in the project area include seagrass beds, hardbottom, 
reefs, inshore softbottom habitats, the water column, and beds of the red alga genus Laurencia 
(SAFMC 1998b). With the exception of water column habitat and algae beds, anticipated loss of 
these habitats due to project implementation is quantified in Section 5.1.  Every proposed 
component, except Component 4, will cause damage to EFH (Table 6).  Decreases in EFH, 
particularly high-quality habitat and those designated as Habitat Areas of Particular Concern 
(HAPC), would affect populations of managed fish and invertebrate species.  Section 3.2.5.3 
addresses the various habitat affiliations of several managed fish and invertebrate species in 
southeast Florida. 

The most obvious direct impact of the Recommended Plan on managed species in all habitats is 
the potential for mortality and/or injury of individuals through the dredging and/or blasting 
processes. Species in any and all of the project area’s habitats are susceptible. Fishes and 
invertebrates are at risk at any life-history stage; eggs, larvae, juveniles, and even adults may be 
inadvertently killed, disabled, or undergo physiological stress, which may adversely affect 
behavior or health. Forms that are less motile, such as juvenile shrimp, are particularly 
vulnerable (they would be sucked into the dredge apparatus, or otherwise directly removed from 
their habitat). 

Blasting will also have a direct impact on managed fish species residing in/migrating through the 
harbor and associated waterways. Previous studies (Corps 1996; Keevin and Hempen 1997; 
Young 1991) have addressed the impacts of blasting on fishes.  Fishes with air bladders are 
particularly more susceptible to the effects of blasting than aquatic taxa without air bladders  
(e.g., shrimp, crabs, etc.), which are more resistant to the impacts of blasting (Keevin and 
Hempen 1997).  Fish species that are relatively small in size and/or exhibit territorial behavior, 
are most likely to impact during blasting. 
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Although dredge operations are likely to directly impact individuals of managed species in 
observable lethal and sublethal manners, dredging and blasting may have more subtle adverse 
effects. These subtle effects act on individuals, but may be perceived only at the population 
level. For example, dredging/blasting activities, particularly in linear corridors (such as Cut 3 
and Fisherman’s Channel) may interfere with migration patterns of species that require 
utilization of both inshore and offshore habitats through ontogeny. This is a particular concern 
for species that travel along shorelines and bulkheads. Therefore, dredging berths and littoral 
zone habitats is anticipated to have greater effects. These impacts may result in displacement of 
individuals or disjuncture in the life-cycles of managed species. 

Impacts to the water column can have widespread effects on marine and estuarine species.  
Hence, it is recognized as EFH. The water column is a habitat used for foraging, spawning, and 
migration by both managed species and organisms consumed by managed species.  Water quality 
concerns are of particular importance in the maintenance of this important habitat.  During 
dredging in substrates comprising coarser materials and rock, water quality impacts are expected 
to be minimal.  However, where silt and/or silty sand are to be dredged, water quality impacts 
are expected to be significant, and take several weeks/months after cessation of dredging 
activities to return to background levels. Re-suspended materials will interfere with the diversity 
and concentration of phytoplankton and zooplankton, and therefore affect foraging success and 
patterns of schooling fishes and other grazers that comprise prey for managed species.  Recent 
efforts to quantify areal impacts of dredging incorporate only the waters directly above dredged 
substrates. However, due to the physical properties of water and the complex hydraulics 
operating within the harbor and channels, these efforts greatly underestimate the extent of 
negative effects of dredging. 

The destruction of Essential Fish Habitat habitats, such as seagrass beds, inshore softbottom, 
mangroves, hardgrounds, and reefs result in the loss of substrates used by managed species for 
spawning, nursery, foraging, and migratory/temporary habitats.  The most critical losses of EFH 
would be those areas additionally designated as Habitat Areas of Particular Concern (HAPC).  
Coastal inlets are HAPC for shrimps, red drum, and grouper.  Inlets are important for these 
species that prefer estuarine, inshore habitats such as mangroves, seagrass beds, and mudflats.  
Medium- and high-profile reefs are also considered HAPC for grouper, and the hardbottom 
existing in 5 to 30 meters of depth off of Miami-Dade County is listed as HAPC for corals and 
coral reefs (SAFMC 1998a). 

Significant losses to EFH-HAPC within the areas proposed for dredging include destruction of 
seagrass beds and coral reef. Seagrass beds provide important habitat, but seagrasses in the 
project area are even more important due to their proximity to reef and hardbottom habitats.  
Their function is intimately coupled with reefs to provide life-stage-specific habitat for certain 
managed species.  Loss of these two habitats (reef and seagrass) will result in a loss of habitat 
critical in the spawning and early life-stages for species of the snapper-grouper complex, which 
is consists of 73 species that commonly use the inshore habitats for part of their life cycle.  These 
include blue stripe grunts, French grunts, mahogany snapper, yellowtail snapper, and red 
grouper. 
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Seagrass beds are also intimately coupled with mangroves, such as at nearby Virginia Key.  
These mangrove areas serve a nursery for many managed species including pink shrimp, spiny 
lobster, and members of the snapper-grouper complex, many of which also rely on seagrass 
habitats at certain phases during ontogeny. 

Impacts to populations of managed species will occur due to dredging softbottom habitats, 
including those that lack seagrasses. Dredging will remove benthic organisms used as prey by 
managed species and as a result may temporarily impact certain species, such as red drum, that 
forage largely on such taxa. Dredged habitats are anticipated to recover, in terms of benthic 
biodiversity and population density, within 2 years. 

Populations recreationally and commercially important fish species may be affected by turbidity, 
which may alter the algae and plankton assemblages of the harbor, channels, and nearshore 
habitats. Entire food webs rely on specific types of algae and plankton. Their absence or 
decrease in concentration could alter primary consumer populations and cause a ripple effect 
throughout each trophic level in the food chain. 

6.2 Threatened and Endangered Species 

The Corps has determined that the proposed expansion and deepening of the Miami Harbor as 
described in the Recommended Plan “may affect, but is not likely to adversely affect” the 
endangered West Indian manatee, endangered American crocodile, endangered green sea turtle, 
threatened loggerhead sea turtle, endangered Kemp’s ridley, endangered hawkskbill sea turtle, 
and endangered leatherback sea turtle, endangered smalltooth sawfish, and endangered whale 
species which are known to occur along the Atlantic Coast. Possible adverse effects to these 
species during construction include injury, mortality, or harassment and may affect the life 
history of these species as a result of the loss or modification of habitats via dredging and/or 
blasting associated with construction. In addition, possible adverse effects to critical habitat 
designated for the West Indian manatee and Johnson’s seagrass are likely as a result of the 
permanent removal of substrate during the widening Fishermen’s channel and the Fisher Island 
turning basin. Indirect impacts would include effects to nearby habitats or species within nearby 
areas either during dredging, spoil deposition, and/or blasting activities as a result of turbidity 
and/or sedimentation. 

6.2.1 West Indian Manatee 

The Corps has determined that the proposed expansion and deepening of Miami Harbor “may 
affect, but is not likely to adversely affect”the manatee since the Standard Manatee Protection 
Conditions and a comprehensive blasting plan will be incorporated in the project design to 
minimize possible adverse effects of the project on listed species within the action area.  The 
Corps anticipates that three blasts per-day over a period of 1,553 days will be the maximum blast 
days required, if all the rock material in the channels will require blasting and one blast barge is 
utilized. In the public hearing on May 6, 2003, the Corps further assured those in attendance that 
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“take” of a listed marine mammal or reptile, as defined by the ESA, will not occur as a result of 
blasting activities at the Port of Miami. 

In addition, approximately 6.3 acres of seagrass, manatee foraging habitat, within the boundaries 
of both State and federally designated Critical Habitat for the manatee will be adversely affected 
as a result of the construction activities within Fishermen’s Channel.  The Corps has proposed to 
compensate for seagrass at a 1:1 mitigation ratio.  However, the Service believes that this 
mitigation ratio is insufficient and recommends a 3:1 mitigation ratio (18.9 acres) to replace the 
function and value of manatee foraging habitat, as well as, to compensate for the risk associated 
with seagrass restoration projects. Provided that adequate mitigation is conducted that 
incorporates the temporal loss of function and risk of success, which equates to a 2.9:1 ratio, the 
Service believes the construction activities associated with the proposed project would not likely 
result in an adverse affect to manatee Critical Habitat. 

6.2.2 American Crocodile 

The Service concurs with the Corps determination that the proposed project “may effect, but is 
not likely to adversely affect” adults, hatchlings, and/or juveniles of the American crocodile 
during dredge spoil disposal operations on Virginia Key and/or blasting activities.  Since the 
implementation of protection measures designated to minimize possible adverse effects to 
frequently observed listed species such as the manatee and sea turtles, these provisions will 
include the American crocodile.  

6.2.3 Sea Turtles 

In general, beaches immediately adjacent to proposed dredging sites support little sea turtle 
nesting activity. However, other resources comprise important habitats for turtles.  Removal of 
sections of hardbottom, reef, and seagrass habitats will eliminate potential foraging habitat for 
juvenile and adult turtles and refugia for hatchlings.  Also, dredge activities and associated 
disturbances (noise, lights, etc.) offshore may interrupt the movement of turtles swimming 
toward or away from nesting beaches to the north or south.  Specifically, the highest potential 
impact to sea turtles may result from the use of explosives to break/dislodge rock substrates in 
offshore channels. Threshold lethal pressures for sea turtles are probably similar to those of 
marine mammals (U.S. Department of the Navy, 1998, as cited in Corps 2000a).  Therefore, 
turtles in the immediate vicinity of any detonation site would likely be killed, and individuals 
existing within 400-600 feet of the blast would likely suffer injury.  Additional information is 
provided in Effects of Blasting below. 

Another possible element of the action that may affect sea turtles is the presence of light and/or 
noise from construction/dredging vessels anchored offshore.  These factors may interrupt the 
movement of adult, nesting, female turtles swimming toward or away from nesting beaches, and 
may cause disorientation of hatchlings following emergence.  However, since the port is an 
active facility, offshore lighting is not an unusual feature of the area, and should not appreciably 
change the ambient conditions of nesting areas in the vicinity of the action. In addition, all 
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construction/dredging vessels are required to adhere to best management practices, such as 
preventing lights from exposure to shore through use of shields.  Therefore, no adverse indirect 
impacts due to dredging operations are anticipated for the proposed action. 

6.2.4 Johnson’s seagrass 

Adverse effects to beds of Johnson’s seagrass beds are not anticipated by project actions, as 
populations of the seagrass has not been observed in the action area or the vicinity of the action 
area. Portions of the action area where deepening will occur (federally authorized channels) are 
excluded from designated critical habitat, and therefore impacts to critical habitat will not occur.  
However, where widening will occur in the Biscayne Bay (Fisherman’s Channel and Fisher 
Island Turning Basin), substrate that fall within critical habitats will be removed.   

The Corps states that the substrate to be removed are not amenable to colonization by Johnson’s 
seagrass because they are currently occupied by beds of other species of seagrass; a “colonizing” 
species such as Johnson’s seagrass would not be able to establish a population due to 
interspecific competition.  Therefore, the Corps concludes that the proposed project is not likely 
to adversely modify designated critical habitat of Johnson’s seagrass. 

6.2.5 Smalltooth Sawfish 

Although seagrass and other softbottom habitats will be removed, the Corps does not anticipate 
that the proposed project will have any indirect effects on smalltooth sawfish in the vicinity of 
the action area. These habitats may be utilized by the species.  However, loss of seagrass 
habitats is relatively small with respect to nearby resources, and will be compensated through 
mitigative measures.  Nearshore softbottom areas are also plentiful in and near the action area, 
and impacts to them would not limit resource use by sawfish, especially since population density 
of individuals in the area is extremely low, or nil.  

6.2.6 Whales and Dolphins 

Adverse effects to species of marine mammals, particularly resident populations of dolphins 
within Biscayne Bay, may occur during blasting activities.  These effects are described below. 

6.2.7 Effects of Blasting 

The highest potential for direct impacts to threatened and endangered marine mammal species 
may result from the use of explosives to break/dislodge rock substrates in Fisherman’s Channel, 
where manatees are known to congregate during winter months.  Both the pressure and noise 
associated with blasting can injure marine mammals.  Noise and pressure effects on manatees 
have not been well documented, however, it is assumed that manatees will be impacted similar to 
dolphins. For the current project, there is a risk that both taxa may be affected during the 
proposed maximum of three blasts per day over a period of 1,550 days.  
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Direct impacts on marine mammals due to dredging/blasting and construction activities in the 
project area include alteration of behavior and autecology. For example, daily movements 
and/or seasonal migrations of manatees and dolphins may be impeded or altered.  In addition, 
marine mammals may alter their behavior or sustain minor physical injury from detonation of 
blasts outside the 600-foot safety zone. Although incidental take would not result from 
sound/noise at this distance, disturbances of this nature (alteration of behavior/movements) may 
be considered harassment under MMPA and ESA.  These are special concerns for resident 
populations of manatees and bottlenose dolphins. 

The use of blasting to break apart substrates in offshore areas, particularly at the outermost reef, 
is strongly discouraged. Effects of blasting on managed/protected reef and pelagic species 
would be detrimental (at the individual and population levels), and it is likely that non-target reef 
structures will be damaged, and there will be direct mortality of fishes up to 140 feet away from 
each charge (Keevin and Hempen 1997) and turtles and marine mammals up to 400 feet away 
from each charge.  Conducting a test blast with subsequent biological monitoring would help the 
Service appraise what damages would be to local fish populations, and allow for exploration of 
mitigative measures that may be employed to decrease impacts.  Mortality of sea turtles and 
marine mammals can be generally eliminated by ensuring that none pass within 600  feet of the 
discharge. 

Utilizing data from rock-contained blasts such as those at Atlantic Dry Dock North Carolina, the 
Corps has been able to estimate potential effects on protected species.  These data can be 
correlated to the data from the EPA concerning blasting impacts to marine mammals.  The EPA 
data indicates that impacts from explosives can produce lethal and non-lethal injury as well as 
incidental harassment.  The pressure wave from the blast is the most causative factor in injuries 
because it affects the air cavities in the lungs & intestines.  The extent of lethal effects are 
proportional to the animal's mass, i.e., the smaller the animal, the more lethal the effects; 
therefore all data are based on the lowest possible affected mammal weight (infant dolphin).  
Non-lethal injuries include tympanic membrane (TM) rupture; however, given that dolphin and 
manatee behavior rely heavily on sound, the non-lethal nature of such an injury is questionable 
in the long-term.  For that reason, it is important to use a limit where no non-lethal (TM) 
damage occurs.  Based on the EPA test data, the level of pressure impulse where no lethal and no  
non-lethal injuries occur is reported to be 5 psi-msec.   

The degradation of the pressure wave 
George Young (1991) noted the following limitations of the cube root method: 

Doubling the weight of an explosive charge does not double the effects. Phenomena at a 
distance, such as the direct shock wave, scale according to the cube root of the charge 
weight. For example, if the peak pressure in the underwater shock wave from a 1-pound 
explosion is 1000 pounds per square inch at a distance of 15 feet, it is necessary to 
increase the charge weight to approximately 8 pounds in order to double the peak 
pressure at the same distance. (The cube root of eight is two.)
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Effects on marine life are usually caused by the shock wave. At close-in distances, cube 
root scaling is generally valid. For example, the range at which lobster have 90 percent 
survivability is 86 feet from a 100-pound charge and double that range (172 feet) from 
an 800-pound charge. 

As the wave travels through the water, it reflects repeatedly from the surface and seabed 
and loses energy becoming a relatively weak pressure pulse. At distances of a few miles, 
it resembles a brief acoustic signal. Therefore, shock wave effects at a distance may not 
follow simple cube root scaling but may decline at a faster rate. For example, the 
survival of swim bladder fish does not obey cube root scaling because it depends on the 
interaction of both the direct and reflected shock waves. In some cases, cube root scaling 
may be used to provide an upper limit in the absence of data for a specific effect. 

More recent studies by Finneran et. al. (2000), showing that temporary and permanent auditory 
threshold shifts in marine mammals were used to evaluate explosion impacts.  Due to the fact 
that marine mammals are highly acoustic, such impacts in behavior should be taken into account 
when assessing harmful impacts.  While many of these impacts are not lethal and this study has 
shown that the impacts tend not to be cumulative, significant changes in behavior could 
constitute a “take” under the MMPA. 

The effects of blasting on sea turtles and the smalltooth sawfish are described as follows. There 
have been studies that demonstrate that sea turtles are killed and injured by underwater 
explosions (Keevin and Hempen 1997).  Sea turtles with untreated internal injuries would have 
increased vulnerability to predators and disease. Nervous system damage was cited as a possible 
impact to sea turtles caused by blasting (U.S. Department of Navy 1998). Damage of the nervous 
system could kill sea turtles through disorientation and subsequent drowning. The Navy's review 
of previous studies suggested that rigid masses such as bone (or carapace and plastron) could 
protect tissues beneath them; however, there are no observations available to determine whether 
the turtle shells would indeed afford such protection. Studies conducted by Klima et al., (1988) 
evaluated blasts of only approximately 42 pounds on sea turtles (four ridleys and four 
loggerheads) placed in surface cages at varying distances from the explosion. Christian and 
Gaspin's (1974) estimates of safety zones for swimmers found that, beyond a cavitation area, 
waves reflected off a surface have reduced pressure pulses; therefore, an animal at shallow 
depths would be exposed to a reduced impulse. This finding, which considered only very small 
explosive weights, implies that the turtles in the Klima et al. (1988) study would be under 
reduced effects of the shock wave. Despite this possible lowered level of impact, five of eight 
turtles were rendered unconscious at distances of 229 to 915 meters from the detonation site. 
Unconscious sea turtles that are not detected, removed and rehabilitated likely have low survival 
rates. Such results would not have resulted given blast operations confined within rock 
substrates rather than unconfined blasts. The proposed action will use confined blasts, which 
will significantly reduce the area around the discharge where injury or death may occur.  The 
Corps assumes that tolerance of turtles to blast overpressures is approximately equal to that of 
marine mammals (Department of the Navy 1998); i.e., death would not occur to individuals 
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farther than 400 feet from a confined blast (Konya 2001).   

Review of ichthyological information and test blast data indicate that fishes with swim bladders 
are more susceptible to damage from blasts, and some less-tolerant individuals may be killed 
within 140 feet of a confined blast (Corps 2000a).  Sawfishes, as chondrichthyans, do not have 
air bladders, and, therefore, they would be more tolerant of blast overpressures closer to the 
discharge, possibly even within 70 feet of a blast. 

Due to conservation safeguards that will be incorporated into the project design, the Corps does 
not anticipate adverse effects to either sea turtles or sawfish are anticipated. To avoid or 
minimize any possibility of direct impacts, blasting is not anticipated to occur offshore where 
mature females may be migrating to nesting areas in the county.  Risk to sawfish will likely be 
minimal as there are no historic or recent records of the species in the project area. 

7.0 SERVICE’S MITIGATION POLICY 

Potential impacts of the proposed Port expansion project include the following habitat: 
unconsolidated benthic habitat, seagrasses, nearshore hardbottom, coral reef, rock/rubble, and 
channel wall. Impacts may include removal as a result of dredging and/or blasting activities, 
burial from actual fill placement at mitigation and offshore disposal sites, burial and suffocation 
from suspension and settling generated from dredging and/or blasting activities, dredged material 
placement at mitigation site, and damage during construction activities.  

In developing the Service’s Mitigation Policy (Federal Register 46 (15), Pg. 7656), the definition 
of mitigation contained in the Council on Environmental Quality’s National Environmental 
Policy Act regulations (40 CFR 1508.20[a-e]) was used.  This definition recognizes mitigation as 
a stepwise process that incorporates both careful project planning and compensation for 
unavoidable losses and represents the desirable sequence of steps in the mitigation planning 
process. Initially, project planning should attempt to ensure that adverse effects to fish and 
wildlife resources are avoided or minimized as much as possible.  In many cases, however, the 
prospect of unavoidable adverse effects will remain in spite of the best planning efforts.  In those 
instances, compensation for unavoidable adverse effects is the last step to be considered and 
should be used only after the other steps have been exhausted. 

The Service’s Mitigation Policy focuses on the mitigation of fish and wildlife habitat values, and 
it recognizes that not all habitats are equal. Thus, four resource categories, denoting habitat type 
of varying importance from a fish and wildlife resource perspective, are used to ensure that the 
mitigation planning goal will be consistent with the importance of the fish and wildlife resources 
involved. These categories are based on the habitat's value for the fish and wildlife species in 
the project area (evaluation species) and the habitat's scarcity on a national, regional or local 
basis. Resource Category l is of the highest value and Resource Category 4, the lowest. 
Mitigation goals are established for habitats in each resource category. 

The mitigation goal for Resource Category 1 habitats is no loss of habitat value since these 
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unique areas cannot be replaced. The goal for Resource Category 2 habitats is no net loss of in-
kind habitat value. Thus, a habitat in this category can be replaced only by the same type of 
habitat (i.e., in-kind mitigation).  The mitigation goal for Resource Category 3 habitats is no net 
loss of overall habitat value. In-kind replacement of these habitats is preferred, but limited 
substitution of different types of habitat (out-of-kind mitigation) perceived to be of equal or 
greater value to replace the lost habitat value may be acceptable.  The mitigation goal for 
Resource Category 4 habitats (considered to be of marginal value) is to avoid or minimize losses, 
and compensation is generally not required. 

Priority habitats in the project area are seagrasses, nearshore hardbottom, and coral reef.  These 
habitats are considered by the Service to be in Resource Category 2, and no net loss of in-kind 
habitat value is recommended.  However, we consider any significant colonies of hard (stony) 
coral in this area to be Resource Category 1. Research suggests that two species of brain and 
star 

coral grow at a rate of approximately 0.5 centimeter per year (Dodge 1987).  Based on this 
information, we estimate it would take these corals, and likely other hard coral species, at least 
100 years to reach 1 meter in diameter. 

7.1 Evaluation of Proposed Mitigation 

As previously stated, the Corps estimates that a total of 418.2 acres of aquatic resources, 
including seagrass communities, unvegetated softbottom, hardbottom, and coral reef habitat will 
likely be adversely affected as a result of construction activities associated with the expansion of 
Miami Harbor.  Specifically, 6.3 acres of seagrass; 236.4 acres of unconsolidated/ unvegetated 
benthic habitat (softbottom); 123.5 acres of rock/rubble bottom; 31.4 acres of low relief 
hardbottom; and 20.7 acres of high relief hardbottom and coral reef habitat may be adversely 
affected. However, many of these habitats occur in areas that were impacted during previous 
dredging activities within Miami Harbor.  Therefore, the total impact to habitats not previously 
dredged include: 6.3 acres of seagrass, 0.6 acre of low-relief hardbottom, 2.7 acres of high-relief 
coral reef, 3 acres of rock/rubble, and 23.3 acres of unconsolidated/unvegetated benthic habitat. 

The Corps states that a 15.9 acre-mitigation reef was constructed as compensation for 
hardbottom impacts associated with the 1991 dredging event; therefore, mitigation is proposed 
for new impacts only.  As compensation for the impacts to habitats that were not dredged 
previously, the Corps has proposed the following: (1) mitigate for the removal of 6.3 acres of 
seagrass at a ratio of 1:1 through the restoration of a 18.6-acre historic dredged borrow site in 
northern Biscayne Bay, where the restored acres provided in excess of the 1:1 mitigation ratio 
would serve as a compensation “bank” for seagrass impacts associated with future Port projects; 
(2) mitigate for the removal of 2.7 acres of high-relief coral reef habitat at a ratio of 2:1 through 
the creation of 5.3 acres of high-complexity, high-relief artificial reef habitat; and (3) mitigate 
for the 0.6 acre of impact to low-relief hardbottom habitat at a ratio of 1.3:1 through the creation 
of 0.8 acre of low-complexity, low-relief artificial hardbottom habitat.  In addition, the Corps has 
not proposed compensation for the removal of the biotic communities, such as soft corals, 
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sponges, and hard corals, which have colonized within the existing channel walls since the last 
dredging event in 1991. 

The two types of mitigation reefs to be constructed, high-relief, high-complexity (HRHC) and 
low-relief, low-complexity (LRLC) reefs are illustrated in Figure 10.  The HRHC relief will 
range in profile from 3 to 6 feet, whereas LRLC will range from 1 to 2 feet.  Limestone rock 
excavated from the channel bed and expansion area will be used in reef construction.  If 
necessary, supplemental, quarried limestone will also be used. 

Rock/rubble-based habitats and softbottom marine habitats that lack seagrass are not proposed 
for mitigation, since the Corps considered that this habitat type will remain after construction 
and will re-colonize rapidly after construction. 

7.1.1 Seagrass 

The Corps proposes to compensate for the impacts to 6.3 acres of seagrass habitat at a 1:1 
mitigation ratio through restoration of a borrow area in Northern Biscayne Bay.  Specifically, the 
Corps proposes to fill an 18.6-acre borrow area located approximately 1 mile north of the project 
area, which was created during the construction of the Julia Tuttle Causeway approximately  
40 years ago (Figure 8). In addition, any excess seagrass habitat restored as part of the filling the 
dredged holes with suitable dredged material would be banked by the Port of Miami for future 
use. 

Overall, the Service supports the proposed seagrass mitigation site selected by the Corps.  
However, the Service recommends that for each acre of seagrasses that is impacted as a result of 
widening Fishermen’s Channel and the Fisher Island Turning Basin, 3 acres be created or 
restored (3:1 ratio). This includes the impacts during dredging (0.34 acre), as well as the impacts 
to 6.0 acres adjacent seagrass beds during equilibration of the side-slope (“sloughing”) which is 
reasonably certain to occur based on the calculation of impacts related to the unauthorized 
seagrass dredging south of Fisherman’s Channel in the 1991.  The Service considers side-slope 
sloughing, which is expected to occur within 50 to 70 feet of the channel as a direct impact.  As 
previously stated, the Service believes the restoration of 18.9 acres of seagrass would 
compensate for the 6.3 acres of seagrass impacted during the construction of Components 3 and 
5. 

The Corps anticipates that the proposed seagrass mitigation site located north of the Julia Tuttle 
Causeway will be naturally colonized by seagrass since ample seed source is available from 
adjacent seagrass beds. The Corps states that further site evaluation will be conducted (including 
seagrass surveys, bathymetric profiles within and adjacent to each area, the collection and 
analysis of sediment samples, measurement of ambient PAR and TSS levels) at the site prior to 
final approval.  Dredged material will either be hauled or pumped to the selected borrow area(s) 
based on engineering analysis, cost and recipient site conditions. It is anticipated that ambient 
depths will range from minus 2 feet to minus 6 feet MSL in the restored areas following 
restoration and that seagrass recruitment will likely occur within 3 years by H. wrightii and 
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H. decipiens, both of which likely occur within the shallow flats adjacent to these sites. Other 
species including T. testudinum and S. filiforme may colonize the site, but generally only after 
occupation by the early colonizing species previously cited, which may be at least10 years after 
construction. Furthermore, the Corps states that in the event that natural recruitment is not 
observed within 12 months following excavation, methods to plant seagrass donor material will 
be initiated. Planting methods will be developed following guidance by Fonseca et al (1998) and 
subject to peer review by NMFS and the Service. Detailed plans and specifications for the 
seagrass creation will be prepared and provided for agency review and comments prior to 
construction. 

To support the Corps’ proposed 1:1 mitigation ratio and to validate their determination that the 
proposed seagrass mitigation has a high probability of success, two examples of “successful” 
Biscayne Bay seagrass restoration projects were described in the Miami Harbor Draft EIS.  
However, those projects were much smaller in scale (less than 5 acres) as compared to the 
proposed mitigation project, a major causeway was not located adjacent to the example sites, 
natural seagrass beds entirely surrounded the restoration sites ( unlike the proposed mitigation 
site), and monitoring plans were not initiated at either restoration site; therefore, the “success” of 
the projects was not documented.  The Service acknowledges that the examples do provide 
adequate information for the Service to support the proposed mitigation technique and location.  
However, they lack the appropriate documentation (e.g., monitoring reports) to support the 
assumption that the proposed mitigation project:  (1) will result in seagrass habitat that will be of 
higher value than what was impacted; (2) is without risk and has a high probability of success; 
and (3) additional acreage to address temporal loss of function. 

The Service maintains its position that the mitigation ratio should include a 1:1 ratio for habitat 
replacement, plus additional acreage to replace the function and value of seagrass habitat, as well 
as, to compensate for the risk associated with seagrass restoration projects.  Therefore, the 
Service recommends that a 3:1 mitigation ratio (18.9 acres) would be more appropriate to 
compensate for temporal seagrass loss and risk of success associated with seagrass mitigation. 
The Service bases its mitigation ratio recommendation on the following:  (1) natural colonization 
at the mitigation site will not provide immediate replacement of the impacted habitat since 3 or 
more years may be required to establish a viable “pioneer” seagrass community, which typically 
includes shoal grass and paddle grass; (2) a large portion of the anticipated impacts to seagrass 
will involve turtle grass, which is considered a climax seagrass community; (3) turtle grass often 
requires at least 10 years to recover naturally; and (4) replanting turtle grass is often ineffective 
(Fonesca et al. 1998). Furthermore, seagrass restoration projects that were considered successful 
rarely achieved 100 percent recovery due to a number of factors that may limit the restoration 
success, such as inadequate site preparation, bioturbation, storms and other natural effects.   

However as stated above, the Service supports the Corps’ decision that the proposed seagrass 
mitigation site most closely matches the selection criteria as recommended in Fonesca et al. 
1998. Though the site does not contain the full 18.9 acres recommended for seagrass mitigation, 
the Service believes that if the entire 18.6 acre site is utilized for seagrass restoration then a 
2.9:1 mitigation ratio would be sufficient compensation for 6.3 acres of seagrass impacts 
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associated with the current project. In the Miami Harbor Draft EIS, the Corps states that success 
criteria will be established and a seagrass monitoring plan will be followed.  The Service 
recommends that a minimum of 5 years of monitoring should be conducted to ensure recruitment 
of seagrasses at the mitigation site.  

7.1.2 Low-Relief Hardbottom and Coral Reef 

As proposed, the project involves the direct impacts to approximately 52.07 acres of high- and 
low-relief reef and other hardbottom habitat of variable quality and composition (including an 
estimated 2.67 acres of channel wall habitat).  Approximately 3.3 acres (0.6 ac of low-relief, and 
2.7 acres of high-relief) of impacts will occur to previously non-dredged habitat.  The Corps has 
not proposed mitigation for direct impacts to previously dredged high- and low- relief 
hardbottom habitat and rock/rubble habitat within the project footprint. 

The Corps has proposed the construction of approximately 5.4 acres of high-complexity, high-
relief reef (HCHR) and approximately 0.8 acres of low-complexity, low-relief (LCLR) 
hardbottom habitat.  The proposed mitigation values were determined through the NOAA’s 
Habitat Equivalency Analyses (HEA) (NOAA 2000b) (Appendix B). As a result, the Corps has 
proposed mitigation at a 2:1 ratio (2 acres of creation for each acre of impact) for new impacts to 
high-relief reef habitat, and a 1.3:1 ratio for low-relief reef habitat. The proposed locations for 
mitigation reefs are previously permitted, Miami-Dade County artificial reef sites (Figure 9).  
The proposed mitigation will include direct replacement for habitat type, to reflect the ecological 
differences between the reef types impacted.  The Service concurs with the proposed mitigation 
ratios. 

The Corps has not proposed mitigation for impacts to previously impacted rock/rubble or high- 
and low- relief hardbottom habitat located within the existing channel bed and wall.  The Service 
concurs with the Corps that additional mitigation is not required for impacts to rock/rubble 
habitat since similar substrate will remain after construction and colonization will likely occur 
fairly rapidly. The Service conducted an analysis to determine the temporal loss of function of 
the rock/rubble habitat to be impacted.  Since colonization of the remaining habitat will likely 
occur within 2 to 4 years, the temporal loss of function was found to be insignificant; therefore, 
additional mitigation acreage was not recommended. 

The Corps contends that mitigation is not necessary for impacts to previously impacted 
hardbottom habitat since mitigation was provided for similar impacts.  Specific information 
regarding the mitigation reef (e.g., acreage, location, monitoring reports, acres of habitat 
impacted, etc.) was requested by during several coordination meetings with the Corps; however, 
the information was difficult to obtain.  In an email dated May 1, 2003, the Corps provided 
photos and stated that a 15.9 acre-mitigation reef was constructed in 1996 as compensation for 
impacts associated with the 1991 Miami Harbor dredging project.  The Service contacted DERM 
on May 29, 2003, for additional information regarding the mitigation reef.  According to DERM, 
the 15.9 mitigation reef was constructed as compensation for high-relief coral reef impacts 
outside of the channel as a result of anchor damage caused by the dredged.  Specifics regarding 
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the exact extent of the damage were not available.  Therefore, mitigation has not been provided 
for hardbottom impacts associated with previous dredging projects in Miami Harbor.   

The Service recommends that additional mitigation is provided to compensate for the temporal 
loss of function as a result of the removal of epibenthic organisms that have colonized previously 
dredged high-and low-relief hardbottom habitat, including the channel walls, in the past 12 years 
since the last dredging event. The channel walls are oriented vertically up to 3 feet back from 
edges (on a horizontal plane) but provide refugia for a large number of federally managed fish 
and invertebrate species, therefore, these areas are considered low-relief hardbottom habitat.  
Table 7 below indicates the total acreage of impact to high-and low-relief hardbottom habitats, 
including the 2.67 acres of channel wall impacts. 

Table 7: Acreage of Hardbottom Impacts 

Habitat type Low-relief 
hardbottom 
(previously dredged 

acres) 

High-relief 
hardbottom 
(previously 

dredged acres) 

Low-relief 
hardbottom 
(new impacts 

acres) 

High-relief 
hardbottom 
(new impacts acres) 

Proposed impact acreage 28.1 18.0 0.6 2.7 

Proposed mitigation (acres) 0 0 0.8 5.4 

Total= 6.2 acres 

HB Impact Acres, including 
sidewall impacts 

30.7 
(incl. 2.6 acres 

side wall impacts) 

18.0 0.8 5.4 

Total =48.7 acres Total= 6.2 acres

 54  



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

  

  

 
   

 

 
 

 

 

  

 
  

 
 

 
 

  

The Service conducted a Mitigation Bank Review Team (MBRT) analysis to determine the 
temporal loss mitigation acreage for impacts to 48.7 acres of previously impacted hardbottom 
habitat. Using a temporal loss factor of 12 years for full functional habitat recovery, the creation 
of 64.64 acres (58.44 acres for temporal loss of previously mitigated hardbottom plus 6.2 acres 
for new hardbottom impacts) artificial reef would meet the hardbottom mitigation requirements 
(Table C-1). However, approximately 48.7 acres of similar habitat base (high- and low- relief 
hardbottom) will remain in the channel after dredging that will likely be re-colonized and/or 
utilized by similar affected biotic communities.  Thereby, the remaining 48.7 channel bottom 
acres could then be subtracted from the 58.44 acres (MBRT temporal loss mitigation acres), 
which would result in a deficit of 9.74 acres to be fulfilled by “outside-of-channel footprint” 
hardbottom artificial reef creation.  Therefore, if 9.74 acres of outside-of-channel footprint 
hardbottom is added to 6.2 acres of new-impact hardbottom mitigation, the Service’s final 
recommended hardbottom mitigation is 15.94 acres (Table 8).   

Table 8: Hardbottom Mitigation Recommendations 

Proposed impact 

acreage 

Proposed mitigation 

(acres) 

FWCA Report Impact 

Calculation 

(acres) 

Service’s Hardbottom Mitigation 

Recommendations 

(acres) 

Low-relief 
hardbottom 
(previously dredged) 

28.1 0 30.7 
(incl. sidewall impacts 0 

58.44 

Post-dredging channel 

footprint (remaining 

habitat) 

High-relief 
hardbottom 
(previously dredged) 

18.0 0 0 (MBRT 

result) 

48.7 acres 
Total Low-relief 

hardbottom (new 

impacts) 

0.6 0.8 

6.2 

0.6 

6.2 
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low-relief hardbottom, 2.7 acres of high-relief coral reef. 

As compensation for the effects of the action on previously non-dredged habitats, the Corps has 
proposed the following: (1) mitigate for the removal of 6.3 acres of seagrass at a ratio of 1:1 
through the restoration of a 18.6-acre historic dredged borrow site in northern Biscayne Bay and 
bank the remaining acreage for potential seagrass impacts related to future Port dredge projects; 
(2) mitigate for the removal of 2.7 acres of high-relief coral reef habitat at a ratio of 2:1  
through the creation of 5.4 acres of high-complexity, high-relief artificial reef habitat; and  
(3) mitigate for the 0.6 acre of impact to low-relief hardbottom habitat at a ratio of 1.3:1 through 
the creation of 0.8 acre of low-complexity, low-relief artificial hardbottom habitat.  The Corps 
has not proposed compensation for the removal of the biotic communities that have colonized 
the channel walls since the last dredging event in 1991. 

The Service has provided several recommendations in this document concerning blasting, 
monitoring, and mitigation to further minimize or avoid possible adverse effects of the action on 
fish and wildlife resources. Specifically, for the permanent removal hardbottom reef 
communities and seagrass habitat, as well as, the temporal loss of function of the invertebrate 
communities and habitat located within the existing channel, the following compensatory 
mitigation and monitoring are recommended: (1) restore 18.6 acres of seagrass habitat  
(2.9:1 ratio); (2) develop a Seagrass Monitoring Plan that contains success criteria that is 
consistent with Fonesca (1998); (3) provide additional mitigation for potential seagrass impacts 
within the proposed seagrass mitigation site; (4) create a 15.94 acre mitigation reef to 
compensate for the direct impact to all hardbottom habitat, as well as, the temporal loss of 
function of hardbottom habitat located within the previously dredged channels; (5) relocate 
existing stony coral greater than 6 inches in base diameter; and (6) recalculate mitigation acreage 
based on an increased time for recovery, if stony corals are not removed from the entrance 
channel and Fisher Island turning basin and relocated to a suitable area outside of the project 
area. In addition, the development of a comprehensive (pre, during, post project) environmental 
monitoring program is recommended to verify that project impacts occurred within the levels 
anticipated and to ensure that the mitigation areas are performing to level where habitat 
replacement values are maintained.  The monitoring program should include damage 
assessments of the dredge anchoring and cable areas, as well as, include surveys of the hard coral 
relocation sites to determine transplant success. 

The Service concurs with the Corps determination that the construction activities related to the 
modification of Miami Harbor to accommodate the expansion of the Port of Miami “may affect, 
but is not likely to adversely affect” the West Indian manatee and the American crocodile since 
appropriate monitoring to minimize these effects will be incorporated into the project design.  In 
addition, the effects of the action will not result in the adverse modification to designated Critical 
Habitat for the West Indian manatee if sufficient mitigation is provided for seagrass impacts. 

This final report is submitted in accordance with the FWCA and constitutes the final report of 
the Secretary of the Interior as required by Section 2(b) of the FWCA. 
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APPENDIX A  
History of the Miami Harbor Federal Project  



 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

MIAMI HARBOR, FLORIDA 
Condition of Improvement, 30 September 1996  

ACTS, WORK AUTHORIZED, and DOCUMENTS: 

MIAMI RIVER 
3 Jul 1930 Channel 15 feet deep by 90-150 feet wide Specified in Act. 

MIAMI HARBOR 
13 June 1902 Channel (Government Cut) 18 feet deep across  
peninsula and north jetty H. Doc.662/56/1 & 
A.R. for 1900 p.1987 

2 March 1907 South Jetty and channel 100 feet wide. Specified in Act.  

25 July 1912 Channel 20 feet deep by 300 feet wide and extension of Jetties H. Doc. 
554/62/2 

3 March 1925 Channel 25 feet deep at entrance and 25 feet deep by 200 feet across 
Biscayne Bay H. Doc. 516/67/4 

3 July 1930 Channel 300 feet wide across Biscayne Bay and enlarging municipal turning 
basin. R. & H. Comm. 
Doc. 15/71/2 

30 August 1935 Depth of 30 feet to and in turning basin. S. Comm. Print 73.2  

26 August 1937 Widen turning basin 200 feet on south side. R. & H. C. 
Doc. 86/74/2 

2 March 1945 Virginia Key improvement. (Deauthorized) S. Doc. 251/79/2  

2 March 1945 Consolidation of Miami River and Miami Harbor projects; widening at 
mouth of Miami River (Deauthorized); a channel from the mouth of the river to the 
Intracoastal Waterway (Deauthorized); thence a channel from the  Intracoastal Waterway 
to Government Cut(Deauthorized); and a channel from Miami River to harbor of refuse 
in Palmer Lake (Deauthorized). H. Doc. 91/79/1  

14 July 1960 Channel 400 feet wide across Biscayne Bay; enlarge turning basin 300 feet 
on south and northeasterly sides; dredge turning basin on north side Fisher Island; 
deauthorize Virginia Key development. S. Doc. 71/85/2 

13 August 1968 Enlarging the existing entrance channel to 38-foot depth and 500-foot 
width from the ocean to the existing beach line; deepening the existing 400-foot wide 
channel across Biscayne Bay to 36 feet; and deepening the existing turning basin at 
Biscayne Boulevard terminal and Fisher Island to 36 feet. S. Doc. 93/90/2  



 

 

 

 

 

 

  
 

 

 
 
 
 
 
 
 
 
 
 
 

17 November 1986 Deauthorized the widening at the mouth of Miami River to existing 
project widths; and the channels from the mouth of Miami River to the turning basin, to 
Government Cut, and to a harbor of refuge in Palmer Lake. Public Law  99-662 

28 November 1990 Deepening the existing Outer Bar Cut, Bar Cut, and Govt Cut to a 
depth of 44 ft.; Enlarging Fishermans Channel, south of Lummus Island, to a depth of 42 
ft. and a width of 400 ft.; and Constructing a 1600 ft. diameter Turning Basin near the 
west end of Lummus Island to a depth of 42 ft.  Public Law101-640 
11/28/90 

PROJECT: A channel 38 feet deep by 500 feet wide from the ocean to the existing beach 
line, thence 36 feet deep by 400 feet wide through the entrance and across Biscayne Bay 
and including a turning basin 16,500 feet wide and 1,700 feet long at the seaport 
terminals; two jetties at entrance; a turning basin along the north side of Fisher Island, 
about 39 acres in extent and 36 feet deep; a channel in Miami River 15 feet deep under 
flood conditions, 150 feet wide for 3 miles thence 125 feet wide for 1.1 miles, and thence 
90 feet wide for 1.4 miles. Length of project is about 11.5 miles including 6.0 miles of 
channel from ocean to seaport terminals; and 5.5 miles in river, from its mouth westerly. 

LOCAL COOPERATION: 204(e) Agreement between the U.S. Army Corps of 
Engineers and Port of Miami, Nov. 1991. 

PROGRESS: Phase I of the project authorized by the 1990 Act is complete. Phase II was 
awarded for construction in September 1994 and is scheduled for completion in June 
1998. 

COST: 

SPONSOR: Port of Miami 
                     1015 North American Way 
                     Miami, Florida 33132 

Source: http://www.saj.usace.army.mil/digitalproject/dpn/sajn_021.htm 
Accessed: 8 May 2002 
Date 
Page Created: 04/23/98 
Date 
Page Last Updated: 10/17/01 
Point of Contact: Barry.D.Vorse@saj02.usace.army.mil 

mailto:Barry.D.Vorse@saj02.usace.army.mil
http://www.saj.usace.army.mil/digitalproject/dpn/sajn_021.htm


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX B  
Habitat Equivalency Analyses  



 

 

 
 

 

      
 

      

 
 
 

 

     
 

     

 
 

 
   

 

   
     
     
     

 
 
 
 
 
 
 

Table B-1: HEA effective acreage gained from recovery of low-relief hardbottom 

Assumptions: dredging leaves 10% service, w/ linear increase 

% service % service effective discount discount 
Year level loss ac lost factor eff ac lost 
2003 10.00% 90.00% 0.60 0.97 0.58 
2004 17.50% 82.50% 0.50 0.94 0.47 
2005 25.00% 75.00% 0.45 0.91 0.41 
2006 32.50% 67.50% 0.41 0.88 0.36 
2007 40.00% 60.00% 0.36 0.85 0.30 
2008 47.50% 52.50% 0.32 0.82 0.26 
2009 55.00% 45.00% 0.27 0.79 0.21 
2010 62.50% 37.50% 0.23 0.76 0.17 
2011 70.00% 30.00% 0.18 0.73 0.13 
2012 77.50% 22.50% 0.14 0.70 0.09 
2013 85.00% 15.00% 0.09 0.67 0.06 
2014 92.50% 7.50% 0.05 0.64 0.03 
2015 100.00% 0.00% 0.00 0.61 0.00 

total effective-acre years/ac:  3.07 

Table B-2: HEA effective acreage gained from recovery of low-relief hardbottom 

Assumptions: 20% service immediate, w/ linear increase 

% service % service discount discount 
Year level increase factor eff ac gain 
2003 20.00% 0.00% 1.00 0.00 
2004 26.67% 6.67% 0.97 0.06 
2005 33.33% 13.33% 0.94 0.13 
2006 40.00% 20.00% 0.91 0.18 
2007 46.67% 26.67% 0.88 0.23 
2008 53.33% 33.33% 0.85 0.28 
2009 60.00% 40.00% 0.82 0.33 
2010 66.67% 46.67% 0.79 0.37 
2011 73.33% 53.33% 0.76 0.41 
2012 80.00% 60.00% 0.73 0.44 
2013 86.67% 66.67% 0.70 0.47 
2014 93.33% 73.33% 0.67 0.49 
2015 100.00% 80.00% 0.64 0.51 

total effective-acre years/ac:  3.90 

Table B-3: HEA acreage calculation for low-relief hardbottom compensation 

impact area 0.6 
present discounted interim losses 3.07 
present discounted lifetime gains per acre of replacement project 3.9 
R= # acres required for compensation 
3.07=3.9*R 
R= 3.07/3.9 
R= 0.787179 

effective mitigation to compensation ratio: 1.316667 



 
 
 

 

      
 

      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table B-4: HEA effective acreage lost from impacts to high-relief reefs 

Assumptions: dredging leaves 10% service, w/ linear increase 

% service % service effective discount discount 
Year level loss ac lost factor eff ac lost 
2003 10.00% 90.00% 2.70 0.97 2.62 
2004 13.00% 87.00% 2.35 0.94 2.21 
2005 16.00% 84.00% 2.27 0.91 2.06 
2006 19.00% 81.00% 2.19 0.88 1.92 
2007 22.00% 78.00% 2.11 0.85 1.78 
2008 25.00% 75.00% 2.03 0.82 1.65 
2009 28.00% 72.00% 1.94 0.79 1.53 
2010 31.00% 69.00% 1.86 0.76 1.41 
2011 34.00% 66.00% 1.78 0.73 1.29 
2012 37.00% 63.00% 1.70 0.70 1.19 
2013 40.00% 60.00% 1.62 0.67 1.08 
2014 43.00% 57.00% 1.54 0.64 0.98 
2015 46.00% 54.00% 1.46 0.61 0.88 
2016 49.00% 51.00% 1.38 0.58 0.79 
2017 52.00% 48.00% 1.30 0.55 0.71 
2018 55.00% 45.00% 1.22 0.52 0.63 
2019 58.00% 42.00% 1.13 0.49 0.55 
2020 61.00% 39.00% 1.05 0.46 0.48 
2021 64.00% 36.00% 0.97 0.43 0.41 
2022 67.00% 33.00% 0.89 0.40 0.35 
2023 70.00% 30.00% 0.81 0.37 0.30 
2024 73.00% 27.00% 0.73 0.34 0.25 
2025 76.00% 24.00% 0.65 0.31 0.20 
2026 79.00% 21.00% 0.57 0.28 0.16 
2027 82.00% 18.00% 0.49 0.25 0.12 
2028 85.00% 15.00% 0.40 0.22 0.09 
2029 88.00% 12.00% 0.32 0.19 0.06 
2030 91.00% 9.00% 0.24 0.16 0.04 
2031 94.00% 6.00% 0.16 0.13 0.02 
2032 97.00% 3.00% 0.08 0.10 0.01 
2033 100.00% 0.00% 0.00 0.07 0.00 

total effective-acre years/ac:  25.76 



 
 
 
 
 
 

 

     
 

     

 

 
   

 

   
     

    
     

 
 
 
 
 
 
 
 
 
 
 

Table B-5: HEA effective acreage gained from recovery of high-relief reefs 

Assumptions: 20% service immediate, w/ linear increase 

% service % service discount discount 
Year level increase factor eff ac gain 
2003 20.00% 0.00% 1.00 0.00 
2004 22.67% 2.67% 0.97 0.03 
2005 25.33% 5.33% 0.94 0.05 
2006 28.00% 8.00% 0.91 0.07 
2007 30.67% 10.67% 0.88 0.09 
2008 33.33% 13.33% 0.85 0.11 
2009 36.00% 16.00% 0.82 0.13 
2010 38.67% 18.67% 0.79 0.15 
2011 41.33% 21.33% 0.76 0.16 
2012 44.00% 24.00% 0.73 0.18 
2013 46.67% 26.67% 0.70 0.19 
2014 49.33% 29.33% 0.67 0.20 
2015 52.00% 32.00% 0.64 0.20 
2016 54.67% 34.67% 0.61 0.21 
2017 57.33% 37.33% 0.58 0.22 
2018 60.00% 40.00% 0.55 0.22 
2019 62.67% 42.67% 0.52 0.22 
2020 65.33% 45.33% 0.49 0.22 
2021 68.00% 48.00% 0.46 0.22 
2022 70.67% 50.67% 0.43 0.22 
2023 73.33% 53.33% 0.40 0.21 
2024 76.00% 56.00% 0.37 0.21 
2025 78.67% 58.67% 0.34 0.20 
2026 81.33% 61.33% 0.31 0.19 
2027 84.00% 64.00% 0.28 0.18 
2028 86.67% 66.67% 0.25 0.17 
2029 89.33% 69.33% 0.22 0.15 
2030 92.00% 72.00% 0.19 0.14 
2031 94.67% 74.67% 0.16 0.12 
2032 97.33% 77.33% 0.13 0.10 
2033 100.00% 80.00% 0.10 0.08 

total effective-acre years/ac:  4.84 

Table B-6: HEA acreage calculation for high-relief compensation 

injured area 2.7 
present discounted interim losses 25.76 
present discounted lifetime gains per acre of replacement project 4.84 
R= # acres required for compensation 
25.76=4.84*R 
R= 25.76/4.84 
R= 5.322314 

effective mitigation to compensation ratio: 1.971227 

http:25.76/4.84
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Table C-1: MBRT acreage calculations for compensation for adverse effects to 
previously impacted hardbottom habitat, including channel walls. 

Previously Dredged Hardbottom  (Component 1: Low-and High-Relief Hardbottom) 

∆ TA = F where: 
∆ = change in the capacity of an individual habitat function for a given polygon (0.90) 

T = 
temporal lag factor correction to account for temporal losses of habitat function 
(0.8339 from table) 

A = area for impacts, or unknown mitigation area 
F = functional units 

48.7 

= A = impacts to habitats requiring 12 years for recovery, i.e., channel bottom 
habitat, not including previous mitigation acreage.      (from GIS analyses) 

0.9x48.7= functional units in impact area 
43.83 = F = functional units in impact area 

0.9x.8333(A)=43.83 compensation equation 
A= 43.83

 0.75 
A= 58.44 

area required for mitigation of temporal loss of habitat, previously impacted high- 
and low-relief hardbottom habitat , including channel walls. 

Channel Wall (Component 1: Low-relief hardbottom within the areas proposed for 
widening) 

∆ TA = F where: 
∆ = change in the capacity of an individual habitat function for a given polygon (0.90) 

T = 
temporal lag factor correction to account for temporal losses of habitat function 
(0.9507from table) 

A = area for impacts, or unknown mitigation area 
F = functional units 

2.67 
= A = impacts to habitats requiring 4 years for recovery, i.e., channel wall habitat 

 (from GIS analyses) 

0.9x2.67= functional units in impact area 
2.403 = F = functional units in impact area 

0.9x.9507(A)=2.40 compensation equation 

2.8 = A 
area required for mitigation of temporal loss of habitat, previously impacted 
substrates in area proposed for widening 
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Table 1: Relative Abundance of Fish Species Observed During Visual Survey 

Common Name Scientific Name South North 
Transects Transects 

Bar Jack Caranx ruber A --
Beaugregory Pomacentrus partitus A A 
Bluehead Wrasse Thalassoma bifasciatum A C 
Bluestripe Grunt Haemulon sciurus - C 
Cocoa Damselfish Pomacentrus variabilis A A 
Foureye Chaetodon capistratus C C 
Butterflyfish 
French Angelfish Pomacanthus paru O O 
Gray Snapper Lutjanus griseus O C 
Grey Angelfish Pomacanthus arcuatus O -O 
Hogfish Lachnolaimus maximus O O 
Ocean surgeon Acanthurus bahianus - C 
Pearly Razorfish Hemipteronotus novacula - O 
Pigfish Orthoprisits chysoptera C C 
Porkfish Anisotremus virginicus C C 
Princess parrotfish Scarus guacamaia O O 
Rainbow parrotfish Scarus guacamaia O O 
Redlip Blenny Opioblennius atlanticus O O 
Reef Butterflyfish Chaetodon sedentarius C C 
Rock Beauty Holocanthus tricolor - C 
Seaweed Blenny Parablennius marmoreus O O 
Slippery Dick Halichores bivittatus C C 
Spanish Hogfish Bodianus rufus - R 
Spotted Scorpaena plumieri O O 
Scorpionfish 
Stoplight parrotfish Sparisoma viride O O 
Tomtate Haemulon aurolineatum C C 
Townsend Holocanthus sp. R -
Angelfish 
Yellowtail Snapper Ocyurus chysurus C C 

KEY:  A = abundant, C = common, O = occasional, R = rare 
Source: Dial Cordy and Associates, 2001 



  

 
 

 
       
   

         

 
 

       
  

         

  

  

 
 

       
   

         

  
  
  

  

  

 

 
 
 

Table 2: Summary of Sea Turtle Nesting for Miami-Dade County, 1988-2001 
Loggerhead (Caretta caretta)1 

Beach Number of 
Length Number Non-Nesting  Date of Date of 

Year (km) of Nests Emergences First Nest Last Nest 
1988 29.9 219 196 05/02/88 08/27/88 
1989 29.9 325 407 04/17/89 08/12/89 
1990 31.5 390 486 04/07/90 08/22/90 
1991 30.7 439 510 04/25/91 08/28/91 
1992 38.6 367 416 04/23/92 09/15/92 
1993 38.9 392 401 04/28/93 10/03/93 
1994 34.7 445 454 04/22/94 08/30/94 
1995 37.4 470 595 04/29/95 08/27/95 
1996 37.6 448 517 04/26/96 08/20/96 
1997 38.1 415 599 04/23/97 08/14/97 
1998 38.1 545 937 04/18/98 08/26/98 
1999 37.8 516 565 04/10/99 08/18/99 
2000 37.8 516 775 04/12/00 09/20/00 
2001 37.8 496 564 04/19/01 08/21/01 

Green turtles (Chelonia mydas) 2 

Beach Number of 
Length Number Non-Nesting Date of Date of 

Year (km) of Nests Emergences First Nest Last Nest 
1988 29.9 6 2 06/13/88 07/08/88 
1989 29.9 2 6 07/01/89 07/07/89 
1990 31.5 3 2 05/16/90 07/01/90 
1991 30.7 2 2 07/17/91 07/26/91 
1992 38.6 4 5 06/27/92 08/03/92 
1993 38.9 1 0 06/20/93 06/20/93 
1994 34.7 1 1 06/02/94 06/02/94 
1995 37.4 2 0 05/21/95 06/27/95 
1996 37.6 12 13 06/17/96 08/19/96 
1997 38.1 0 2 - -
1998 38.1 4 10 05/31/98 07/28/98 
1999 37.8 64 78 04/23/99 08/18/99 
2000 37.8 5 7 06/20/00 07/28/00 
2001 37.8 0 0 - -

Leatherbacks (Dermochelys coriacea) 3 

Beach Number of 
Length Number Non-Nesting Date of Date of 

Year (km) of Nests Emergences First Nest Last Nest 
1988 29.9 5 0 04/25/88 05/14/88 
1989 29.9 0 0 - -
1990 31.5 0 0 - -
1991 30.7 0 0 - -
1992 38.6 6 3 04/11/92 05/29/92 
1993 38.9 1 0 05/09/93 05/09/93 
1994 34.7 0 0 - -
1995 37.4 2 2 05/15/95 05/25/95 
1996 37.6 0 0 - -
1997 38.1 3 3 04/30/97 05/19/97 
1998 38.1 2 1 03/30/98 05/16/98 
1999 37.8 9 5 03/29/99 06/09/99 
2000 37.8 2 5 03/05/00 03/20/00 
2001 37.8 9 7 03/28/01 05/24/01 

1source: Florida Marine Research Institute. 2002c. 
2source: Florida Marine Research Institute. 2002a. 
3source: Florida Marine Research Institute. 2002b. 



 

 

 

 
 

           

  

 
                        

 

                         
 

 
 
 

 

   

 
 
 
 

 

  
 

 

 
 
 
 

 
 

 
 

 

Table 3 Current Channel and Turning Basin Dimensions 

Component 1 – Entrance Channel (Cut-1) & 
Government Cut (Cut-2) 

500 feet wide, 44-foot depth 

Component 2 - Cut-3 at Fisherman’s Channel 500 feet wide, 42-foot depth 

Component 3 – Fisher Island Turning Basin 1200-foot-diameter turning basin, 42-foot depth 

Component 4 – Main Channel (Cut-4)  400 feet wide, 36-foot depth 

Component 5 – Fisherman’s Channel and    
 Lummus Island Turning Basin  

400 feet wide, 42-foot depth;  turning basin with  
42-foot depth and diameter of 1,600 feet 

Component 6 – Dodge Island Cut and  
Turning Basin 

400 feet wide with 34 and 32-foot depths 
(existing turning basin not part of federal project) 

Table 4 Components of the Alternatives 
Component 1 Flaring the existing 500-foot wide entrance channel to provide an 800-

foot wide entrance channel at Buoy 1.  The widener extends from the 
beginning of the entrance channel about 150 feet parallel to both sides 
of the existing entrance channel for about 900 feet before tapering back 
to the existing channel edge over a total distance of about 2000 feet. 
Deepening of the entrance channel and proposed widener along Cut 1 
and Cut 2 from an existing depth of 44 feet in one-foot increments to a 
depth of 52 feet received consideration.  

Component 2 Widen the southern intersection of Cut-3 with Lummus Island 
(Fisherman’s) Channel at Buoy 15. The length of the widener is about 
700 feet with a maximum width of about 75 feet.  Depths considered for 
2A varied from an existing project depth of 42 feet to 50 feet.   

Component 3 Extend the existing Fisher Island turning basin to the north.  A turning 
notch of about 1500 feet by 1200 feet extends approximately 300 feet to 
the north of the existing channel edge near the West End of Cut-3. 
Depths from 43 to 50 feet at one-foot increments below the existing 
depth of 42 feet received consideration in the area of the turning notch.  

Component 4 Relocate the west end of the main channel (cruise ship channel or Cut-
4) about 250 feet to the south between channel miles 2 and 3 to the 
existing cruise ship turning basin.  No dredging is expected for measure 
four since existing depths allow for continuation of the authorized depth 
of 36 feet. 

Component 5 Increase the width of the Lummus Island Cut (Fisherman's Channel) 
about 100 feet to the south of the existing channel.  Measure 5 includes 
a 1500-foot diameter turning basin, which would reduce the existing size 
of the Lummus Island (or Middle) turning basin.  The deepening 
evaluation examined depths below the existing 42-foot depth at one-foot 
increments from 43 to 50 feet along the proposed widened channel from 
Cut-3, Station 0+00 to Cut-3, Station 42+00. 

Component 6 Deepen Dodge Island Cut and the proposed 1200-foot turning basin 
from 32 and 34 feet to 36 feet.  It also involves relocating the western 
end of the Dodge Island Cut to accommodate proposed port expansion. 

Components of the Recommended Plan are listed in boldface. 



   

 
 
 

 
  

 

  
     

      
     

 

 

  

 

  
 

  
   

 
 

 
 
 
 

   
  

  

 
 
 
 
 
 

Table 5: Impact Acreages by Habitat Type and Current Dredge Status 

Habitat Type and Current Dredge Status   Component no. 
1 2 3 4 5 Total 

Seagrass- new impacts to areas not previously dredged 
and that exist outside proposed channel boundaries (ac) 00.0 00.0 00.1 00.0 6.0 6.1 

Seagrass- new impacts, not previously dredged, inside  
proposed channel boundaries (ac) 00.0 00.0 00.0 00.0 0.2 0.2 

Seagrass- previously dredged and recolonized, inside 
proposed channel boundaries (ac) 00.0 00.0 00.0 00.0 00.0 00.0 

Low-relief hardbottom- new impacts,  
not previously dredged (ac) 0.6 00.0 00.0 00.0 00.0 0.6 

Low-relief hardbottom, 
previously dredged and recolonized (ac) 28.1 0.26 00.0 00.0 2.41 30.7 

High-relief hardbottom- new impacts,  
not previously dredged (ac) 2.7 00.0 00.0 00.0 00.0 2.7 

High-relief hardbottom, 
previously dredged and recolonized (ac) 18.0 00.0 00.0 00.0 00.0 18.0 

Rock/rubble w/ livebottom- new impacts,  
not previously dredged (ac) 00.0 00.0 00.0 00.0 00.0 00.0 

Rock/rubble w/ livebottom, 
previously dredged and recolonized (ac) 51.7 00.0 00.0 00.0 00.0 51.7 

Rock/rubble w/ algae/sponges- new impacts,  
not previously dredged (ac) 00.0 0.6 0.9 00.0 1.5 3.0 

Rock/rubble w/ algae/sponges, 
previously dredged and recolonized (ac) 41.3 00.0 25.2 00.0 2.3 68.8 

Unvegetated (i.e., softbottom habitats without 
seagrasses)- new impacts, not previously dredged (ac)1 1.3 00.0 5.3 00.0 16.7 23.3 

Unvegetated (i.e., softbottom habitats without 
seagrasses), previously dredged (ac) 66.9 00.0 19.1 00.0 127.1 213.1 

Total Impacts, including impacts to seagrass beds that   
   exist outside  proposed channel boundaries (ac) 210.6 0.86 50.6 00.0 156.2 418.2 
1not including secondary impacts acting over time, such as side-slope erosion 

Table 6 Essential Fish Habitats Associated with Recommended Plan 
Plan Component Essential Fish Habitats Impacted 

1 Water Column, Hardbottom, Reefs, possible Laurencia beds 
2 Water Column, possible Laurencia beds 
3 Water Column, Inshore Softbottom 
4 None 
5 Water Column, Inshore Softbottom, Seagrass Beds 
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1.0 INTRODUCTION 

Dial Cordy and Associates Inc. (DC&A) was contracted by the Jacksonville District Army 

Corps of Engineers (Corps) under contract DACW17-99-D-0057, W.O. 0029 to provide a 

marine benthic and bathymetric survey and assessment of potential mitigation sites in the 

vicinity of Miami Harbor, Miami-Dade County, Florida (Figure 1). This work is being done 

in conjunction with the Miami Harbor General Re-evaluation Report. 

1.1 Project Purpose 

North Biscayne Bay has undergone extensive man-made changes since the early 20th century. 

In particular, construction of the Julia Tuttle Causeway created depressions from dredge and 

fill operations associated with construction of islands to support the causeway. The Corps has 

identified potential seagrass mitigation sites in North Biscayne Bay near the Julia Tuttle 

Causeway based on review of a previous study conducted for Miami-Dade County 

Department of Environmental Resources Management (DERM) (Coastal Technology 

Corporation 1989). The Corps has an interest in potentially utilizing these borrow areas left 

from this construction as seagrass mitigation areas.  To further define site conditions within 

and adjacent to these areas, field studies including seagrass mapping, biological 

characterization, bathymetric survey, and surficial sediment sampling were conducted. The 

results of these surveys are summarized in this report. 

In addition to the potential seagrass mitigation areas, two potential offshore mitigation reef 

sites were identified and investigated for future use in artificial reef creation.  The Corps will 

use this information to help plan mitigation measures in relation to planned Port of Miami 

Federal Channel improvement efforts.  This information will also be incorporated by the 

Corps and utilized as baseline biological information during the planning and permitting 

process. 
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2.0 TECHNICAL APPROACH 

A description of the methods utilized to document marine resources within the study area is 

described below. Surveys were conducted June 4-6, 2002. 

2.1 Location of Survey 

The potential seagrass mitigation areas surveyed included a previously used borrow area 

located just north of the Julia Tuttle Causeway in north Biscayne Bay (Figure 2). This borrow 

area was evaluated previously for use as potential habitat restoration (Coastal Technology 

Corporation 1989). Coastal Technology (1989) referred to the borrow areas located here as 

Unit III, and identified three potential areas for restoration that they labeled Area III-A, Area 

III-B, and Area III-C.   Survey locations were supplied to DC&A by the Corps based on 

review of this document. The offshore areas surveyed for potential artificial reef creation are 

adjacent to Miami-Dade County Artificial Reef Sites A and B (Figure 3).  The potential 

artificial reef creation sites were chosen for their proximity to currently permitted artificial 

reef creation sites and also water depths within the survey areas. 

2.2 Bathymetric Survey 

To define the extent of the borrow areas left from previous dredging efforts, a bathymetric 

survey was performed.  Bathymetric data was collected using an Odum Hydrotrac 

echosounder and data recorded electronically.  A tide gauge was deployed throughout the 

survey period and vertical control was obtained from a marker set by the project surveyor. 
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Positioning was determined by using a Trimble Differential Geographic Positioning System 

(DGPS) receiver coupled with Coastal Oceanographic’s HYPACKMax navigational 

software. The system was used during the survey for vessel guidance, data logging, and real 

time vessel track plotting.  Data were then used to create a mosaic for analysis and 

interpretation. 

2.3 Video Survey Methodology 

The beginning and end of each transect was located using a Trimble DGPS. Once the 

beginning of each transect was located, an underwater video camera was lowered to within 

one-foot of the bottom and towed along the transect line using Hypack Max software to 

maintain the vessel's course and also superimpose location coordinates onto the video.  The 

underwater video camera was viewed onboard while being towed and the occurrence of 

seagrass, rocks, sand, algae, and hardbottom were documented.  The documentation was used 

later when reviewing the video to denote the resource description and DGPS location.  For 

mapping purposes, the following resource type classification system was used (Table 1) 

Table 1  Resource Type Classification System 

Bottom Resources Description 
Thalassia testudinum Turtle grass was the dominant resource 
Halodule wrightii Shoal grass was the dominant resource 
Syringodium filiforme Manatee grass was the dominant resource 
Mixed grasses A mixture of Thalassia testudinum, Syringodium filiforme, 

and/or Halodule wrightii was the dominant resource 
Sand Sand was the dominant resource 
Sand/Algae Marine algae was the dominant resource 
Rock/Algae A mixture of rock and algae were the dominant resource 
Artificial Reef Artificial Reef material previously placed 
Hardbottom/Reef Living hardbottom (offshore survey site) 

Marine Survey of Potential Mitigation Sites Dial Cordy and Associates Inc. 
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Following compilation of resource type distribution, a spreadsheet was developed 

incorporating the resource classification system.  Resource types were superimposed over an 

aerial map using ArcView GIS. 

2.4 Biological Data Collection 

2.4.1 Seagrass Mitigation Areas 

To obtain biological data regarding the location, occurrence, abundance, and density of marine 

seagrass, a snorkel point intercept survey was performed.  For each transect, the average 

percent (percent of 16, 25 x 25 cm sub-units within a 1 m2 quadrat that contains at least one 

seagrass shoot) was estimated in 1 m2 quadrats at four intervals along each transect line 

(Fonseca, et al. 1998; Virnstein 1995; Braun-Blanquet 1965).  Transect lines were 60 m in 

length and randomly selected along the north and south sides of the borrow areas.  Locations 

of quadrat sampling are shown in Figure 4.  Specific data recorded within each 1 m2 quadrat 

for each marine seagrass species present included the number of sub-units containing at least 

one shoot, an average cover abundance score (Braun-Blanquet 1965), a description of the 

substrate type, and any other observations considered useful.  Field data were entered into a 

spreadsheet for analysis. 

Diver characterizations using digital video were also conducted within the deeper extents of 

the borrow areas.  Previous artificial reef sites and other dominant biological communities 

were documented and recorded.  Surficial sediment samples were also collected during these 

diver surveys and archived for later use. 
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2.4.2 Offshore Artificial Reef Areas 

Following completion of the towed video survey, areas of potential hardbottom occurrence 

were located and divers deployed to document the biological communities present and the 

extent of coverage of each.  Digital video and still photography were used to document the 

dominant biological communities. 

2.5 Analysis and Interpretation 

Community types were classified by the dominant resource type within the area. For example, 

if one or two rocks were identified within an area composed predominately of H. wrightii, 

then H. wrightii was considered the dominant resource type.  The towed video and seagrass 

transect data were incorporated into resource maps.  Frequency of occurrence, abundance, and 

density were calculated from the quadrat data based on Braun-Blanquet (1965) methodology. 

Bathymetry data collected during the survey was post processed and a contour map produced 

for the survey area.  Bathymetry lines shown are based on a 5-foot contour referenced to 

NAVD 88. Depths within the survey area ranged from 5 feet to greater than 30 feet (NAVD 

88). 
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3.0 RESULTS 

3.1 Seagrass Mitigation Sites-Bathymetry and Marine Resource Characterization 

The occurrence and distribution patterns of marine habitats within the survey area surrounding 

the potential seagrass mitigation areas are described below. 

3.1.1 Bathymetry 

This survey was conducted based on information gained from a previous report on potential 

seagrass mitigation sites in northern Biscayne Bay (Coastal Technology Corporation 1989). 

Based on this previous study, it was believed that three distinct relatively shallow (8 to 10 feet 

in depth) borrow areas existed within this area. The present survey revealed different 

conditions. Bathymetric survey contours and depth characterizations within the study area are 

shown in Figures 5 and 6 and reveal that there two borrow areas in the study area.  The first is 

a very large hole of over 100 acres in size that dominates the area.  Depths within this area 

range from approximately 5 feet at the edge to over 30 feet  (NAVD 88) in the deeper recesses 

of the borrow area.  The second borrow area also is much larger in overall area (approx. 40 

acres) than previously documented.  The borrow areas identified by Coastal Technology 

Corporation were actually smaller holes within these larger borrow areas. 

The majority of the area surveyed had depths greater than 5 feet (NAVD 88), while the areas 

of mixed grasses occurred in areas where water depths were shallower (approximately 5 feet 

NAVD 88). In general, the more homogeneous beds of S. filiforme occurred in the deeper 

water farther from the islands created for the Julia Tuttle Causeway, while the shallower areas 

nearest to the islands, along the southern side of the survey area, had shallower depths and 

more diverse mixed grass assemblages (Figure 5). 
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3.1.2 Marine Resources 

3.1.2.1 Live Bottom Habitat 

Live bottom assemblages along the walls of the borrow holes were also documented within 

the study area.  Sponges were particularly abundant along the steep side slopes of the borrow 

areas as shown in Figure 7.  The loggerhead sponge (Spheciospongia vesparium) was the most 

common, with some specimens reaching over 2 feet in diameter (Photograph 1, Appendix A). 

These live bottom areas correspond most closely with Area III-A from the Coastal Technology 

Corporation (1989) report. Other areas of live bottom habitat occur within the far eastern 

edge of the current study area (Figure 7) and do not correspond to areas identified in the 

previous studies. 

3.1.2.2 Artificial Reef Habitat 

Previously placed artificial reef material was also encountered in the deeper (>20 feet, NAVD 

88) sections of the survey area (Figure 7) (Photograph 2, Appendix A).  This area is close to 

the area identified as Area III-A by Coastal Technology (1989).  This area appears to be 

significantly deeper than previously identified in the earlier report and now contains an 

artificial reef.  This artificial reef material consisted of large cement pilings stacked on the 

bottom. No apparent growth was observed on artificial reef material. 

3.1.2.3 Seagrass Distribution 

Four marine seagrasses were identified during the survey.  These seagrasses occurred in single 

and mixed species assemblages within the survey area.  Marine seagrass species observed 

within the survey  area include H. wrightii, T. testudinum, S. filiforme,  and Halophila 
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decipiens. The endangered Johnson's seagrass (Halophila johnsonii) has been documented to 

occur within the Biscayne Bay area (Kenworthy 1997).  No Johnson's seagrass was 

encountered during this survey.  Although seagrasses occurred throughout most of the study 

area, the frequency of occurrence, abundance, and density varied.  Of the four marine seagrass 

species observed, S. filiforme and T. testudinum were the most prevalent along the transects 

surveyed.  H. decipiens occurred in small patches within the deeper areas along the sloping 

edges of the borrow holes. 

Seagrass distribution is illustrated in Figure 5.  The area surrounding the borrow areas was 

dominated by S. filiforme along the northern edge of the survey area (Photograph 3, 

Appendix A). Small patches of H. decipens and H. wrightii occur where the bottom begins 

to slope toward previously dredged areas along the northwestern edge of the survey area 

(Figure 5). Along these edges of the previously dredged areas, S. filiforme and T. testudinum 

become sparse and H. decipiens occurs. Along the southern portions of the survey area, 

mixed seagrasses were most prevalent.  Mixed assemblages of S. filiforme, H. wrightii, T. 

testudinum, and along some of the interior deeper edges, H. decipiens were most common. 

3.1.2.3.1 Seagrass Frequency of Occurrence, Abundance, and Density 

Frequency of occurrence, abundance, and density were calculated for each seagrass species 

along survey transects as they occurred based on the Braun-Blanquet technique (Braun-

Blanquet 1965).  Quadrat samples were taken along a 60 m long transect at 0 m, 20 m, 40 m, 

and 60 m. 

The scale values are: 
0.1 = Solitary shoots with small cover 
0.5 = Few shoots with small cover 
1.0 = Numerous shoots but less than 5% cover 
2.0 = Any number of shoots but with 5-25% cover 
3.0 = Any number of shoots but with 25-50% cover 
4.0 = Any number of shoots but with 50-75% cover 
5.0 = Any number of shoots but with >75% cover 
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 From the survey of quadrats along each transect, frequency of occurrence, abundance, and 

density of seagrass was computed as follows: 

Frequency of occurrence = Number of occupied quadrats/total number of quadrats 
Abundance = Sum of cover scale values/number of occupied quadrats 

Density = Sum of cover scale values/total number of quadrats 

Mean values are illustrated in Table 2. 

Table 2 Mean Seagrass Frequency of Occurrence, Abundance, and Density Values for 
Survey Transects 

Transect Species * Frequency Abundance Density 

1 HD 0.11 2.00 0.50 
SF 0.69 2.25 2.25 
TT 0.02 0.10 0.03 

2 HD 0.14 1.00 0.25 
SF 0.75 3.75 3.75 
TT 0.08 1.00 0.25 

3 HD 0.06 1.00 0.25 
SF 0.78 2.25 2.25 
TT 0.03 0.10 0.03 

4 HD 0.13 1.00 0.25 
SF 0.33 1.00 0.50 

HW 0.73 3.67 2.75 

5 SF 0.95 4.50 4.50 

6 SF 0.97 4.50 4.50 

7 HD 0.25 4.00 1.00 
SF 0.70 2.67 2.00 
TT 0.50 3.33 2.50 
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Transect Species * Frequency Abundance Density 
8 HW 0.25 0.05 0.03 

SF 0.53 0.70 0.53 
TT 0.75 5.00 3.75 

9 HD 0.05 1.00 0.25 
HW 0.11 1.00 0.25 
SF 0.75 3.75 3.75 

10 SF 0.91 4.75 4.75 

11 SF 0.81 4.25 4.25 
TT 0.25 5.00 1.25 

12 SF 0.86 4.25 4.25 
*HW = Halodule wrightii SF = Syringodium filiforme 
TT = Thalassia testudinum HD =Halophila decipiens 

3.1.2.3.2 Frequency of Occurrence 

Within the area surveyed, S. filiforme was the most frequently occurring seagrass species and 

the dominant cover type.  Frequency of occurrence scores ranged from 0.70 to 0.97, with a 

mean of 0.79. In contrast, all other seagrass species had mean frequency values of less than 

0.30. T. testudinum, H. wrightii, and H. decipiens had mean values of 0.27, 0.23, 0.12, 

respectively. 

3.1.2.3.3 Abundance 

Abundance is expressed as a sum of the cover abundance scores divided by the number of 

quadrats where the specific species was assigned a score.  Scores range from 0 to 5, where 1.0 

is less than 5 percent cover, 2.0 is 5 to 25 percent cover, 4.0 is 50 to 75 percent cover, and 5.0 

is greater than 75 percent cover. 

Marine Survey of Potential Mitigation Sites Dial Cordy and Associates Inc. 
October 2002 

17 



    

 

 

  

 

S. filiforme had the highest mean abundance within the study area (3.22).  Abundance values 

ranged from 0.70 to 4.75 at the 12 transects where S. filiforme occurred. T. testudinum 

occurred within 6 transects and had a mean abundance of 2.42, while H. wrightii had the 

lowest abundance values in the survey area with a mean value of 1.57.  H. decipiens 

abundance values ranged from 1.0 to 4.0 over transects where it occurred with a mean of 1.67. 

3.1.2.3.4 Density 

Density is expressed as the sum of the cover abundance scores divided by the total quadrats 

sampled. When compared to abundance values, density values can be very low because values 

are averaged across all quadrats within each transect, rather than only at occupied quadrats. 

Across all transects sampled, S. filiforme had the highest density (3.12).  Density values for S. 

filiforme ranged from 0.53 to 4.75.  In comparison, T. testudinum had density values ranging 

from 0 to 3.75 with a mean of 1.30.  H. wrightii and H. decipiens both had relatively low 

density values (1.00 and 0.417). 

3.1.2.4 Potential Seagrass Mitigation Area Survey-Diver Reconnaissance 

Diver surveys of the previously dredged borrow areas were also conducted. Divers were 

deployed with digital video and still cameras to document the dominant biological 

communities present within the deeper reaches of the borrow areas.  The divers also examined 

the artificial reef material present within each area and documented with digital video the 

condition of the material.  Six surficial sediment cores were also taken and archived for future 

examination should the need arise.  The sampling locations of the sediment cores are shown 

on Figure 4. 
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Diver reconnaissance into the borrow area just south of Area III-A revealed a deep area 

consisting of a layer of fine silt material (Figure 7).  Coastal Technology Corporation (1989) 

found similar habitats within these areas during the previous survey and described them as a 

soft mud. This area also contained a large area of artificial reef material. This artificial reef 

material which occupies the deeper portions of the area, is covered in this fine silt.  The 

artificial reef has no apparent growth due to this heavy siltation.  Very few fish or invertebrate 

species were documented on or near the artificial reefs during the survey. 

Shallower portions of the borrow areas seem to have more diversity associated with them.  In 

particular, the steep walls along the northern and southern edges of the hole south of Area 

III-A provide habitat for a variety of marine creatures.  Loggerhead sponges, spiny lobster 

(Panuliris argus), hydroids, bryozoans, and a variety of juvenile fish species occur along these 

edges. Fish species observed included pinfish (Lagodon rhomboides), mojarra 

(Euchinostomus sp.), both juvenile and adult grunts (Haemulon spp.), and snappers (Lutjanus 

spp.). Also observed within the study area was a large tarpon (Megalops atlanticus). 

3.2 Offshore Artificial Reef Areas 

Two potential offshore artificial reef areas were surveyed.  Hardbottom habitats were 

delineated using data collected from the integrated towed video survey and locations of 

suitable potential reef sites located.  Localized areas of hardbottom habitats were located 

within each of the offshore areas surveyed and are shown on Figure 7 and Photograph 4 

(Appendix A). 
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4.0 RECOMMENDATIONS 

4.1 Seagrass Mitigation Areas 

Coastal Technology Corporation (1989) identified three potential areas within the larger 

borrow area identified during this survey.  Areas III-A and III-B were identified as possible 

mitigation areas by Coastal Technology Corporation and their results state that they may be 

too deep to accommodate seagrass mitigation and may be better suited for artificial reef 

creation. Results of this survey reveal depths even greater than identified in the previous 

survey.  These areas may not even be suitable for artificial reef creation due to the high degree 

of siltation and lack of reef habitats here naturally.  The artificial reef present south of Area 

III-A is covered in a layer of silt and has very little life associated with it; however, some 

small fishes and one tarpon were observed in the area. 

The results of this survey and previous surveys reveal that Area III-C or similar areas in the 

northeastern corner of the survey area may be best suited for seagrass mitigation (Figure 8). 

The actual area labeled Area III-C is difficult to determine from the line drawings in the 

Coastal Technology Corporation report, as there are no coordinates associated with the areas 

identified in that report. Results of this survey reveal that a portion of the northeastern corner 

of the survey area has the most promise as a potential seagrass mitigation area (Figure 8). 

This area covers a total of 18.6 acres and has depths ranging from 4 to 8 feet (NAVD 88). 

Since the survey area was most likely dominated by seagrass prior the construction of the 

borrow areas within this area, and continues to be bordered by dense seagrass beds to this day, 

successful seagrass mitigation through natural recruitment is likely. Fill material from Port 

expansion projects is proposed to be utilized to fill portions of these borrow areas back to 

ambient depths and natural seagrass recruitment will likely take place. 
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4.2 Offshore Artificial Reef Areas 

Results of this survey reveal two potential area of artificial reef creation offshore of Miami 

Harbor (Figure 9).  The southern survey area adjacent to Miami-Dade County Artificial Reef 

Site B has the most potential with 58.3 acres available for reef creation. The relative 

closeness to already permitted and constructed artificial reef sites makes it a viable option. 

This would allow for quicker colonization of artificial reef material and allow for easy 

monitoring and comparison to other artificial reef projects in the area. Depths within this area 

are also similar to the depths impacted in the proposed future Port project (40 to 45 feet). 

The northern potential reef site surveyed contains 16.3 acres of sand bottom habitat that may 

be used for artificial reef creation. Water depths in this area range from 35 to 40 feet. 

Overall, the two offshore sites surveyed contain 74.6 acres of sand bottom habitat that may be 

permitted for artificial reef creation. 
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APPENDIX A  

Photographs  



  
1  

Photograph 2. Artificial reef material placed in previously Photograph 1.  Large sponge along southern wall of previously 
dredged borrow areas .  Reef material showed no living growth dredged borrow areas along the Julia Tuttle Causeway. 
and was covered in a fine silt. 

Photograph 3.  Towed video captured image showing dense Photograph 4.  Hardbottom habitat present within potential 
Syringodium filiforme along edge of previous borrow area. offshore mitigation areas. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX M  
Mailing List  



  

 

 

   
   
   
   
  

   
   
   
   
  

    
   
   
   
  

   
   
   
  

   
   
   
   
   

   
    
   
  

    
   
   

Honorable Lincoln Diaz-Balart 
US Congressman 

Captain Dan Kipnis 
Suite 22-0 

8525 Northwest 53rd Terrace 1765 N. Bayshore Dr. 
Suite 102 Miami, FL 33132-
Miami, FL 33166 

Honorable Bill Nelson Honorable Kendrick Meek 
US Senator US Congressman 
716 Hart Senate Office Building 
Washington, DC 20510 

111 N.W. 183rd Street 
Suite 315 
Miami, FL 33169 

Honorable Ileana Ros-Lehtinen Honorable Bob Graham 
US Congresswoman 
9210 SW 72nd Street 

US Senator 
524 Hart Senate Office Building 

Suite 100 Washington, DC 20510 
Miami, FL 33173 

Executive Director ADV Council on Historic Preservation Chairman American Littoral Society 
The Old Post Office Bldg 75 Virginia Beach Dr 
1100 Pennsylvania Ave NW Miami, FL 33149 
Washington, DC 200042590 

Dr. Mark Kraus Marsha Colbert 
Audubon of Florida Biscayne Bay Aquatic Preserve Manager  Biscayne Bay Aquatic 
444 Brickell Ave Preserve 
Ste 850 1275A NE 79th St. 
Miami, FL 33131 Miami, FL 33138-

Biscayne Bay Pilots Linda Canzanelli 
2911 Port Blvd 
Miami Beach, FL 33132 

Superintendent Biscayne National Park 
9700 SW 328th St 
Homestead, FL 330335634 

Caribbean Conservation Corp City Manager  City of Key Biscayne 
PO Box 2866 
Gainsville, FL 32602 

85 West Macintyre 
Key Biscayne, FL 33149 



 

 

 

     
   
   

   
   
   

    
   
   

    
   
   

    
   
   

   
   
    
   

   
   
   
   
  

Mayor   City of Key Biscayne City Manager  City of Miami 
85 West Macintyre 3500 Pan American Dr 
Key Biscayne, FL 33149 Miami, FL 33133 

Mayor   City of Miami 
3500 Pan American Dr 
Miami, FL 33133 

City Manager  City of Miami Beach 
1700 Convention Cente Dr r 
Miami Beach, FL 33139 

Mayor   City of North Miami Beach 
776 NE 125 St 
N. Miami Beach, FL 33161 

City Manager  City of South Miami 
6130 Sunset Dr 
South Miami, FL 33143 

Kelly Bayer 
Consul-Tech 
3141 Commerce Parkway 
Miami, FL 33025 

Dianne Johnson 
Dept of Real Estate & Econ Development 
City of Miami 
444 SW 2nd Ave 3rd Floor 
Miami, FL 33130 

Mayor   City of Miami Beach 
1700 Convention Center Dr 
Miami Beach, FL 33139 

Mayor   City of Miami Shores 
10050 NE 2nd Ave 
Miami Shores, FL 33138 

Mayor   City of South Miami 
6130 Sunset Dr 
South Miami, FL 33143 

Mayor   City of West Miami 
901 W. 62nd Ave 
West Miami, FL 33144 

Richard Hammer 
Continental Shelf Assoc. 
759 Parkway St 
Jupiter, FL 33477 

Steve Dial 
Dial Cordy & Associates 
490 Osceola Ave 
Jacksonville Beach, FL 32250 



 

 

   
   
   
   

   
   
   
  

   
   
   
   
   

   
   
   
  

   
   
   
   

   
    
   
  
  

   
   
   
  
  

Dr Janet Matthews Edward Swakon 
Div of Historical Resources - SHPO EAS Engineering 
500 South Bronough St 55 Almeria Ave 
Tallahassee, FL 323990250 Coral Gables, FL 33134 

Dr. Ken Lindeman 
Environmental Defense Fund 
14630 SW 144th Terr 
Miami, FL 33186 

Richard Harvey 
EPA - South Florida Office 
400 N. Congressional Ave 
Ste 120 
West Palm Beach, FL 33401 

Regional Director  FEMA Insurance & Mitigation Division 
3003 Chamblee-Tucker Rd 
Atlanta, GA 30341 

Michael Barnett 
Director FLDEP - Beaches & Coastal Systems 
3900 Commonwealth Blvd 
Tallahassee, FL 323993000 

Lauren Milligan 
FLDEP - State Clearinghouse 
3900 Commonwealth Blvd 
Mail Station 47 
Tallahassee, FL 323993000 

Lynn Griffin 
Florida Coastal Management Program 
3900 Commonwealth Blvd 
Mail Station 47 
Tallahassee, FL 323993000 

Director of Federal Activities   Environmental Protection Agency 
1200 Pennsylvania Avenue NW 
Washington, DC 20004 

Heinz Mueller 
EPA Region IV 
Environmental Policy Section 
61 Forsyth St 
Atlanta, GA 303033104 

Michael Posey 
Director of Development  Fisher Island Holdings 
One Fisher Island Dr 
Fisher Island, FL 33109 

FLDEP - Div of State Lands 
3900 Commonwealth Blvd 
Mail Station 105 
Tallahassee, FL 323993000 

Florida Audubon Soc. 
1101 Audubon Way 
Maitland, FL 327515451 

Florida Department of Transportation 
3400 West Commercial Blvd. 
Ft. Lauderdale, FL 33909 



 

 

 

  

 

   
   
   
   

   
   
   
  

     
   
   
  

    
   
   
  

   
   
   

   
   
   
   

   
   
   
   
  

Brian Barnett David Roach 
Director Florida F sh & Wildlife Conservation Commission i Florida Inland Navigation District 
620 S.Meridian St 1314 Marcinski Rd 
Tallahassee, FL 323991600 Jupiter, FL 33477 

Capt. Don Stratmann 
Florida Marine Patrol 
2510 Second Ave North 
Jacksonville, FL 32250 

Florida Wildlife Federation 
PO Box 6870 
Tallahassee, FL 323146870 

Director Metro Dade Parks & Rec Dept 
275 NW 2nd St 
5th Floor 
Miami, FL 33128 

Director Miami Beach Public Works Dept 
1700 Convention Cente Dr r 
Miami Beach, FL 33139 

David Miller 
Miami River Commission 
4600 Rickenbacker Causeway 
Miami, FL 331491098 

Doug Yoder 
Asst Director Miami-Dade DERM 
33 SW 2nd Ave 
Miami, FL 331301540 

Executive Director Florida Shore & Beach Preservation Assoc 
2952 Wellington Circle 
Tallahassee, FL 32308 

Regional Environmental Officer Housing & Urban Development 
75 Spring St SW 
Room 600-C 
Atlanta, GA 303033309 

Metropolitian Dade County Board of Commissioners 
111 NW 1st St 
Miami, FL 33128 

Reference Librarian  Miami Dade Public Library 
101 West Flagler St 
Miami, FL 33130 

Dr. Susan Markley 
Miami-Dade DERM 
33 SW 2nd Ave 
Miami, FL 331301540 

Steve Blair 
Miami-Dade DERM 
33 SW 2nd Ave 
Ste 300 
Miami, FL 33130 



 

 

 

 

 

 

   
   
   
   
  

   
   
   
   
  

   
   
   
   
  

   
   
   
  

   
   
   
   
  

   
   
   
  

    
   
   
   

Andrew Schock Office Of Constituent Services   NMFS - Recreational Fisheries 
Director National Wildlife Federation Branch 
1330 W. Peachtree St 1315 East West Highway 
Ste 475 Silver Spring, MD 20910 
Atlanta, GA 30309 

NMFS - SERO Jocelyn Karazsia 
Office of the Regional Director NMFS-HCD Miami Area Office 
9721 Executive Center Drive North 11420 North Kendall Dr 
St. Petersburg, FL 33702 STE 103 

Miami, FL 33176 

Ken Hollingshead Miles Croom 
NMFS-Marine Mammal Conservation Division Asst. Regional Administrator NMFS-SERO-HCD 
1315 East West Highway 9721 Executive Center Dr N 
PR2 St. Petersburg, FL 33702 
Silver Spring, MD 20910 

David Bernhart Mayor   North Bay Village 
Acting Asst. Regional Administrator  NMFS-SERO-PRB 7903 East Dr 
9721 Executive Center Drive N North Bay Village, FL 33141 
St. Petersburg, FL 33702 

U.S. Dept. of the Interior Office of the Secretary   
Environmental Policy and Compliance 
1849 "C" St 
NW-Room 2340 
Washington, DC 20240 

Office of Becky Hope 
Environmental Manager 
1015 N. America Way 
Miami, FL 33132 

Port of Miami 

Save the Manatee Club 
500 N. Maitland Av e 
Maitland, FL 32751 

Commander (OAN)  
909 SE 1st Ave 

Seventh Coast Guard District 

Brickell Plaza Federal Bldg 
Miami, FL 331313050 

Director Sierra Club - Florida Regional Office 
2700 SW 3rd Ave 
Ste 2F 
Miami, FL 33129 

South Florida Regional Planning Council 
3440 Hollywood Blvd 
STE 140 
Hollywood, FL 33021 



 

 

 

 

   
   
   
  

   
   
   
   
  

   
   
   
  
  

   
   
   
  

   
   
   
   
  

   
   
   

   
   
   

Executive Director South Florida Water Management District Tom Cook 
3301 Gun Club Rd Surfrider Foundation - South FL Chapter 
West Palm Beach, FL 33416 69 NW 99th St 

Miami Shores, FL 33150 

Ms. Laura Geselbracht 
Conservation Planner The Nature Conservancy 
2455 East Sunrise Blvd - PHS 
International Bldg 
Ft. Lauderdale, FL 33304-3116 

David White 
The Ocean Con ervancy s 
449 Central Ave 
Ste 200 
St. Petersburg, FL 33701 

Town Manager   Town of Surfside 
9293 Harding Ave 
Surfside, FL 33154 

Scott Gudes 
US Department of Commerce 
HCHB SP Room 6117 
14th & Constitution Ave NW 
Washington, DC 20230 

Regional Director  US Fish & Wildlife Service 
1875 Century Blvd 
Atlanta, GA 303453301 

USDA - NRCS 
PO Box 141510 
Gainesville, FL 326141510 

The Nature Conservancy - FL Chapter 
222 S. Westmonte Dr 
STE 300 
Altamonte Springs, FL 32714 

Mayor   Town of Surfside 
9293 Harding Ave 
Surfside, FL 33154 

Cynthia Guerra 
Director Tropical Audubon Society 
5530 Sunset Drive 
Miami, FL 33143 

Jay Slack 
Field Supervisor US Fish & Wildlife Service 
1339 20th St 
Vero Beach, FL 329603559 

Southern Region Forester   US Forest Service 
1720 Peachtree Road NW 
Atlanta, GA 303092405 

Mayor   Village of Bal Harbour 
655 96th St 
Bal Harbour, FL 33154 



  
  
  

Village Manager Village of Bal Harbour 
655 96th St 
Bal Harbour, FL 33154 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX N  
DEIS Comments and Responses  
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Comments 1 and 2 Response 

The USACE does not concur with the suggestion that coordination among user groups would resolve 
navigational safety issues identified by the Biscayne Harbor Pilots along Fisherman’s Channel. The situation 
triggering the Pilots concerns in Fisherman’s Channel can occur anytime that a berthed ship is unloading 
along the container wharves and a second ship transits the channel.  Efforts to control this situation would 
essentially result in either curtailing unloading of cargo or transit of the channel. Either would have significant 
negative impacts on the movement of cargo and business of the port. 

The Miami-Dade Seaport Department requested that the U.S. Army Corps of Engineers study the feasibility 
of improvements to the shipping channels at Miami Harbor for the purpose of providing safe navigation and 
accommodating larger container ships.  The Biscayne Bay Pilots identified areas within the harbor where 
operational safety could be improved.  The widening alternatives result in safer, as well as more efficient, 
vessel operations.  The deepening alternatives allow for the efficient utilization of Post-Panamax container 
ships.  These larger container ships can carry more cargo per trip, which reduces the transportation cost per 
ton. They become more cost effective to operate, as the channel gets deeper.  The shipping trend is turning 
towards these deeper draft vessels, and unless the Port of Miami can handle these ships, they may lose 
business overall to non-U.S. ports.  In contrast, the largest cruise ships in the world fleet are not draft-
constrained by the current channel depth at Miami Harbor; and as such, are not impacted by the proposed 
deepening. 

The Port has experienced significant historical average annual growth in its overall cargo traffic over the last 
decade:  8.1% from 1990 to 2000.  As such, continued average annual cargo growth, albeit to a lesser 
extent (4.75% 2003 to 2059), is forecasted for the future.  As shown in Table A-18 of the Economics 
Appendix, projected growth rates for the study period vary over time and by trade region, as well as by 
imports and exports.  The annual rates of growth for the first 20 years of the 50-year study period (2009 to 
2059) reflect historical annual rates and near-term government agency and industry projections.  For the 
remaining 30 years, all annual rates projected for the first 20 years are adjusted downward to account for 
increasing uncertainty about the economic conditions in the more distant future.  All rates represent an 
average over the period of analysis. Continues growth is not assumed as the actual absolute amount of 
cargo may vary between years reflecting swings in the business cycles.  Moreover, projected growth is not 
dependent on the proposed project improvements.  But, the growth in cargo traffic will be more cost 
effectively managed with the improvements. 

The proposed improvements are designed to accommodate this growth in Port cargo and vessel activity, 
and insure operational safety within the harbor.  The widening alternatives (seaward portion of the entrance 
channel, Government Cut at the southern intersection with Fisherman’s Channel, and southern portion of 
Fisherman’s Channel) are intended to address operational safety problems that were identified by the 
Biscayne Bay Pilots Association.  Deepening the Entrance Channel, Government Cut and Fisherman’s 
Channel allows for the efficient utilization of the largest container ships in the world fleet.  These vessels are 
called Post-Panamax because they are too large to transit the Panama Canal.  The Port’s fastest growing 
foreign trade is with Europe and the Far East where the Post-Panamax container ships are currently 
deployed.  The Post-Panamax container ships in the Far East trade would use the Suez Canal route to call 
at Miami Harbor. The Suez Canal route is longer than the Panama Canal route, but the Suez Canal route 
allows for the inclusion of Mediterranean region cargo on the same ship so as to take full advantage of the 
ship’s cargo capacity and associated operational cost savings.  The largest container ships currently calling 
at Miami Harbor are Panamax container ships.  The largest Post-Panamax container ships carry almost 
twice the number of containers as the Panamax container ships.  Thus, the Post-Panamax container ships 
reduce the transportation cost per ton per call.  Moreover, the transition from smaller to larger vessels results 
in fewer vessel calls at Miami Harbor, reducing traffic congestion and associated safety problems. This is 
demonstrated by the fact that although cargo and passenger traffic grew at average annual rates of 8.1 % 
and 2.1%, respectively, from 1990 to 2000; the number of ship calls remained about the same:  3,456 calls 
in 1990; and 3,447 calls in 2000.  This phenomenon is the direct result of the increase in size of cargo and 
cruise ships during the 1990’s as well as the Port of Miami's previous deepening efforts. 

Growth in containerized cargo is not dependent on the utilization of the Post-Panamax container ships. 
Increasing regional and world demand for goods, most likely the result of rising personal income and Gross 
Domestic Product (GDP) is the driving force behind the significant historical and project growth in 
containerized cargo movements through the Port of Miami.  Using Post-Panamax size ships rather than 
smaller container ships reduces the ultimate consumer price of goods by lowering transportation costs, 
which is a benefit shared by the general public.  Accordingly, the transportation cost savings represent the 
National Economic Development (NED) benefit of the project.  Since the estimated transportation cost 
savings or benefits exceed the estimated cost of the improvements, the construction of the project is 
economically justified in accordance with general Federal and specific Corps of Engineers policy and 



 

 
 

 

 

 

  

 

 

 

 

 

 
  

 

  
 

    
 
 

 
Comments 1 and 2 Response (continued) 

The terminals at ports are as efficient as the circumstances require.  The Port of Miami efficiently moves the 
current number of containers and trailers, however, as the amount of containerized cargo grows, operational 
and infrastructure changes will need to occur.  The Port of Miami plans for these changed conditions through 
their Port Master Development Plan and associated capital improvement program (POM 2020 Master 
Implementation Plan).  Recently, larger, faster gantry cranes have been installed and more are on order. 
Rubber-Tire Gantry (RTG) cranes have replaced traditional stackers.  These cranes allow for higher stacking 
of containers, freeing up more Port-side yard space.  Additional Port-side yard space is being made 
available by the transition from trailers to “grounded” containers, and the utilization of off-site storage 
facilities for empty containers.  On-island transportation improvements, particularly separation of cruise and 
cargo traffic and construction of cargo gates, are also expected to improve the efficiency of cargo movement. 
Moreover, the Port is committed to promoting rail delivery of regional waterborne cargo through on-Port rail 
improvements and the development off-site intermodal container transfer facilities.  Furthermore, the Florida 
Department of Transportation (DOT)’s planned multi-lane tunnel from Dodge Island to Watson Island will 
facilitate Port traffic, reducing congestion in the immediate Port area.  These improvements, which are part of 
the Port Master Development Plan, will significantly reduce truck traffic to and from the Port on local 
(particularly Downtown Miami), regional and state roads.  Tariffs, terminal leases, and state and federal 
grants pay for on-island capital improvements.  Given the Port’s landside capital improvement record and 
planned improvements via the Master Plan, it is reasonable to assume that any future growth in cargo and 
vessel calls would be handled by capital and operational improvements financed by the Port and paid for by 
tariffs and terminal leases, as well as grant and loan programs.  Off-island improvements are funded through 
local, state and federal programs. Accordingly, it is assumed that necessary capital and operational 
improvements will be implemented in a planned manner as needed over time and paid for without the 
project. 

Miami is an international city that is linked to the global economy through the Port, which facilitates the 
transportation of a variety of goods between producers and consumers worldwide.  Because of the nature of 
the service it provides, and the employment and income it generates, the Port is an integral part of the 
regional economy.  Moreover, Miami Harbor is part of a system of ports in the State of Florida, all of which 
are required to handle the current and future volume waterborne commerce for the State of Florida.  Each 
port generally serves a particular portion of the State of Florida in addition to various areas of the United 
States. Shippers usually select a port because it is the most cost effective to utilize in the multi-modal 
shipment of goods: vessel, train, truck and air cargo.  Thus, shifting cargo shipments to another port would 
typically result in increased costs, as well as landside logistical problems in the form of portside and highway 
congestion.  To avoid the negative consequences of unplanned growth, the Port of Miami, and all other 
ports, manage port related activities by developing a master plan, which is a public document intended to 
guide future development consistent with local community, regional, and state goals and objectives.  For 
example, Goal B of the adopted Port Master Plan states: 

In carrying out its day-to-day operations and its long-term expansion program, the Port of Miami shall 
minimize any detrimental effects on the environment, the community, and supporting infrastructure and shall 
continue to coordinate its operation and expansion activities with federal, state, and regional agencies, other 
Miami-Dade County Departments, neighboring municipalities and surrounding communities as appropriate. 

The Port has determined that the proposed deepening and widening improvements are necessary and 
consistent with its publicly stated goals and objectives, and benefit the immediate Miami area, Miami-Dade 
region and State of Florida.  



  
 

 

  
  

 
 

 

  
 

 
 

 

  
  

 

 
  

 

 
 
  

Comment 3 Response 

An incremental analysis was included for width and depth considerations in the NED Plan Optimization 
section of the main report paragraphs 137 – 138 and the Economics Appendix A pages 102 - 105. The 
width considerations included in the incremental analysis resulted from several iterations involving use of 
ship simulation testing followed by further discussions with the Biscayne Bay Harbor Pilots which resulted in 
additional modifications to wideners and a turning basin to avoid and minimize impacts to reefs and 
seagrass areas.  Incremental depths analyzed ranged from the existing 42-foot project depth to a proposed 
50-foot depth. 

Comment 4 Response 

The Alternative Plan Considerations section of the main report, paragraphs 80 - 81 and Attachment B to 
Engineering Appendix B, contain results of the Ship Simulation.  For more information contact Phil Sylvester 
at the Hydraulic Investigations Section of the USACE, Jacksonville District 904-232-1142. 

Comment 5 Response 

The USACE does not plan to relocate “living rock” or sponges.  However, we do plan to use native rock from 
within the Port to construct the reef mitigation site, which will serve as a good substrate for reef fauna and 
flora.  We expect sponges and other species that cover “live rock” to quickly recruit to the new habitat.  The 
USACE will determine if it is feasible to relocate corals of a specific size (greater than 6 inches in diameter), 
without damage to the coral colony from the 3.1 acres of reef that is not previously dredged.  The remaining 
46-acres of the project are expected to recolonize within a ten-year period, as has been demonstrated by the 
recolonization of the hardbottom substrate within the port boundaries since the last dredging project. 

Comment 6 Response 

The USACE concurs that further discussion regarding construction techniques and analysis of alternatives 
should be provided.  The Request for Proposal (RFP) process conducted prior to award of a construction 
contract will allow for an in-depth evaluation of a potential contractor’s proposal.  The RFP process as 
currently planned for this potential project will rate the technical portion of a contractor’s proposal as the 
most significant.  This results in an incentive approach, which will encourage the contractor to avoid impacts 
to reef areas and seagrasses.  A general description of dredging techniques and their applicability to the 
project is included in Section 2.7 of the EIS. Additional analysis of these techniques is included in Volume II 
of the main report Appendix F – Mitigation Plan Incremental Cost Analysis. 



 
 

 

 
 

 
 

 
 

  
 

 

 

 

 
  

 
 

 
 

 
  

 

 
 

 

 

 
 

 
 

Comment 7 Response 

This would not be possible under the USACE process. Federal regulations prohibit this practice. 

Comment 8 Response 

The USACE does not concur with the EPA’s assessment that spatial variability in seagrass coverage would 
generate survey results at this time that would be significantly different from the results obtained during the 
2000 survey.  A review of annual repeat aerial photography of the survey area and adjacent waters shows 
that the overall pattern of submerged aquatic vegetation (SAV) coverage remained essentially the same over 
a ten-year period from 1989 to 1998 (see discussion in Section 3.4 FEIS).  The USACE survey shows 
extensive seagrass coverage throughout the entire study area (see Figure 5 of the FEIS), consistent with 
patterns seen in aerial photography. The USACE cannot identify any basis to expect SAV coverage to be 
significantly different (lesser or greater) than what has already been documented in the survey. Further, the
USACE does not agree with the EPA’s statement that seagrasses would be dormant (unobserved) outside 
the growing season.  Annual repeat aerial photography shows the extensive SAV coverage reflected in the 
survey to be present year-round, including through the winter months.  While new growth on seagrass plants 
may be restricted to certain months of the year, the plants are present and observable year-round in this 
subtropical environment.  In addition, reconnaissance site visits of the study area have been conducted 
since the study was completed.  One was conducted in March 2002 with a representative of the National 
Marine Fisheries Services (NMFS) in attendance and another was conducted in May 2003 with 
representatives of the NMFS, U.S. Fish and Wildlife Service, and the Florida Department of Environmental 
Protection.  These reconnaissance field visits substantiated the findings of the 2000 survey. Seagrass 
coverage patterns were found to correspond with the results presented in the 2000 survey.  Therefore, the 
additional study or verification of seagrass acreage values is not necessary. 

Comment 9 Response 

Concur. The numeric value has been corrected for the Final EIS. 

Comment 10 Response 

The USACE agrees to employ construction techniques that will avoid and minimize direct and indirect 
impacts to seagrass beds. An expanded conceptual mitigation plan for this site, which includes a more 
detailed explanation of construction methods, is included in Appendix J of the FEIS. 

Comment 11 Response 

Banking of mitigation has been removed from the proposed plan.  The entire acreage of the mitigation site 
24 acres will be applied to the project for mitigation. 

Comment 12 Response 

The USACE commits to five years of monitoring for the seagrass mitigation, from the date that the mitigation 
site construction is completed. 



 
 

 
 

 
 

   
  

 

 

 
  

   
 

 

 

Comment 13 Response 

The USACE concurs in general with this comment.  The USACE had already proposed to monitor the site for 
3 years to document recruitment of seagrass into the site (see Section 5.1of the FEIS).  However, the 
USACE and the Port of Miami (the local sponsor performing the monitoring) will agree to extend the 
monitoring for two more years for a full five-year monitoring timeframe, to begin after the entire seagrass 
mitigation site has been constructed (i.e., “after all fill operations are completed”).  The USACE has included 
some minimal strategic planting of portions of the site in the conceptual design (see Appendix J) in order to 
supplement the expected natural recruitment.  If by Year 5 the site has not met the success but is on a 
trajectory towards meeting the criteria then the USACE may recommend additional monitoring.  As outlined 
in the FEIS, the USACE wishes to retain the option of performing remedial planting of the site should 
recruitment not occur within the site and then to continue monitoring the site through the fifth year.  If planted 
seagrass fails and there is still no further recruitment within the site after five years, the USACE is prepared 
to re-open project mitigation discussions. 

Comment 14 Response 

The USACE agrees to five-years of monitoring on the artificial reef sites.  The USACE also agrees to semi-
annual monitoring for the first three years and annual monitoring for the remaining two years. 

Comment 15 Response 

The monitoring will be conducted by the local sponsor and will include coordination with the resource 
agencies 



 
 

 
 

 

 
 

 
 

Comment 16 Response 

The District agrees and has already been in contact with Mr. Yelverton. 

Comment 17 Response 

The District agrees with the designation and determination made by EPA. 



 

  

Comment 1 Response 

The USACE agrees with this determination. 



 
 

    
 

 
 Comment 2 Response 

The USACE revised the mitigation plan and will provide approximately 24 acres of seagrass restoration in 
the east central hole of the Julia Tuttle hose as described in Appendix J of the FEIS.  
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UNITED STATES DEPARTMENT Cl' COMMERCE
Notional Oceanic end Atmospheric Adminiatrat lon
NAl•ONhL M~"•NE F1S1<EF11<S SEMVICE
Southeast Regio nal Office 
972 I Execuuve Center Dnvc North 
St. Petersbtirg, Ronda 33702 

Apnl 28, 2003 

James C. Duck. Chief
Planning Div1s1on. Env1ronmenwl Branch 
Jackson ville District Corps o f Eng111eers
P.O. Bo>. 4970  
Jacksonville. rlorida 32232-0019  

Dcor Mr. Duck: 

The Na11onul Marine h shenes Service (NOAA Fishenes) has reviewed the Miami llnrbor Draft
En\'ironmcntal ln1puc1 Statement (DEIS) and Central Reevaluation Report (C RR), dated
March 14, 2003. The proposed Federal project is located m the v1c1noty of Biscayne Bay in Dade
County. Flonda. The Recommended f'lun includes components that would widen and deepen the
Entrance Channel. deepen Government Cut, deepen and widen Fisher Island Turning Basin. relocaie 
the we5tend ofthe Main Channel (no dredging involved), nnd deepen and widen Fishennan'sChannel
and the Lummus Island Turning Bason A total volume of up to 4.1 milhon cubic yards of ma!crial
would be dredged to deepen the Pon from the cxisuna depth of ..42 feet to a project depth of -SO
feet The Recommended Plan would 1mp.1et o'er4 I5 acres of habitat including 6. I acres ofseagra<s 
hab11at, 28.7 acres of low-rchcf hardbottom/rcef habitat, 20.7 acres of high relief hardbouom/rccf
habuat, 123.5 acres of rock/rubble habitat , nnd 236.4 acres of unvcgcrn1ed bottom habitat. Blasti ng
1s ant1c1patcd in site specific arcns to remove sub:i.tratc 1h~1t cannot be removed via conventional
dredge The Biscayne Bay area. includ111g the Miami Harbor1s located within Stateofl-1onda Classmwaters. which arc designated for rccreauon, propagation, and maintenance of a healthy, well-
balance<l p0pulauon o f fish and wddhfc. 

By lencr d:ltcd September 6, 2001, NOAA Fisheries provided preli mi nary comments to the U.S.
Am>y Corps of Engm<-crs (COE) reg.rd1ng plans to prep= a DEIS for the proicet. We requested
prepan111on of an Esscnual l'lsh Habitat CEA I) Assessment tha1 1dcn11fics and dcscnbcs EFH and
other fishery resources on the vicmuy of the project. dcscnbcs 1he impacts to EFH assoctatcd with
eachactionahcrnauvc, identifies theCO£'s views regarding effects on l'lFI I, and1den11fics mitigauon
needed to fully o ffset losse< o f the functions and values of wetlands, aquatic resources. and EFfl. In
add1uon. NOAA Fisheries requested that the mitigauon plan include a complete nnalysis of the
proposed locations of"'ctland and e;tuannc/marine bcnth1c habitat rcstorauon and/or creation, m·
kind m111gat1on for all habitat lypcs to be impacted, and long-term monuonng to document success 
ofany prop0sed mlllgauon. We funhcrrccommended th:tt contingency out-of-kind mirigniion plans
be developed 111 case plunncd in kind 15 not successful. 



 
 
 

 

 
 

 
 

Comment 1 Response 

The USACE acknowledges the impacts and has described them in detail in the DEIS; we have avoided and 
minimized to the maximum extent practicable, and is proposing to mitigate for the remaining unavoidable 
impacts. The avoidance and minimization are detailed in both the EIS and GRR.  A complete discussion of 
avoidance and minimization efforts is included in Section 3.0 of the GRR (Planning Formulation). The FEIS 
is included with this document in volume one of the report. 
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Comment 2 Response 

The USACE will provide approximately 24 acres of seagrass restoration within the east central hole of the 
Julia Tuttle dredge hole in north Biscayne Bay toward the mitigation requirements associated with the project 
(see Appendix J of the FEIS). 



 

 

 

 

 

 

 



 
  

 
 

 

Comment 7 Response 

The USACE and Port of Miami (the local sponsor that will be responsible for conducting the monitoring) 
agree to monitor the seagrass mitigation site annually for five years. 



 

 
 



 

 
 



 

 



 
  

 

 

 
 

  
 

 

   
 

 

 

 

 
 

 

Comment 16 Response 

To accept this recommendation, the USACE must conduct a survey and map corals greater than 6 inches 
throughout more than 49 acres of hardbottom communities throughout the project area.  Forty-six acres of 
this is previously dredged, and will recover, as demonstrated by the recovery of the community since the 
dredging completed in the early 1990s.  Then the USACE must obtain a permit to relocate the corals, or 
coordinate with Miami- Dade DERM to determine if they have a permit to relocate corals that would cover the 
project area.  This conservation recommendation is not feasible due to the cost of this survey and the 
relocation activities.  The USACE will discuss this recommendation with the non-federal sponsor and will 
determine if it is feasible to relocate these corals from the 3.1 acres of reef that is not previously dredged. 

Comment 17 Response 

The USACE is not planning on relocating “live rock.” However, we do plan to use native rock from within the 
Port to construct the reef mitigation site, which will serve as a good substrate for reef fauna and flora. We 
expect sponges and other species that cover “live rock” to quickly recruit to the new habitat. 

Comment 19 Response 

The proposed reef mitigation sites contain sufficient available space for placement of artificial reef material 
with appropriate spacing between reef structures.  Thus there is no need to increase the amount of proposed 
hardbottom mitigation. 

Comment 20 Response 

The USACE agrees that five (5) years of physical and biological monitoring will be conducted on the artificial 
reef mitigation areas.   



 
  

  
 

 
   

  
 

 

Comment 21 Response 

The local sponsor (Port of Miami) is responsible for the biological monitoring and management of all 
mitigation associated with the proposed project.  The Port may choose to contract to Miami-Dade DERM, or 
another contractor to perform the actual monitoring activities. 

Comment 22 Response 

The USACE does not concur with this comment.  The Compensatory Mitigation was developed after all 
avoidance and minimization efforts were exhausted.  As previously stated a detailed discussion on the 
avoidance and minimization efforts for the Miami Harbor expansion can be found on pages 26 and 27 of the 
GRR in section 81.  As a result of this effort, the USACE has implemented the least damaging alternative for 
the port project and as a result has complied with the implementing regulations for NEPA. 

See next page for Comment 23 Response 



 
  

 
 

 

 
  

   
 

 
 

 
 

 

 

Response 23 Response 

The current entrance channel walls are characterized by a hardbottom community dominated by sponges, 
alga and soft and hard corals.  This growth has occurred over the last ten years since the last port expansion 
project was completed in 1993.  Therefore, the USACE believes that after dredging operations are complete, 
the same assemblage of species is expected to recolonize the channel walls and associated hardbottoms. 
Page 21 of the Environmental Baseline report prepared as Appendix E of the DEIS states: “Colonizing taxa 
such as sponges and certain gorgonians were more prevalent in the channel’s hardbottom areas then were 
hard corals. Observed algal species in both channel and offshore areas included Caulerpa spp., Laurencia 
spp., Cladophora spp., and Halimeda spp. Flynn, et al. (1991) noted the additional presence of Dictyota spp. 
and Jania spp. in the area.”  Additionally section 3.4 of the baseline report reviews the current rock/rubble 
habitat and species assemblage associated with this environment.  The USACE expects that dredging 
operations will leave rock/rubble in the bottom of this channel, which can be recolonized by the species 
found there now. During the 1993 dredging operations, the Port agreed to mitigate for unavoidable 
hardbottom impacts associated with dredging operations.  This mitigation was completed in 1996 providing 
15.91 acres of hardbottom artificial reef habitat.  No additional mitigation for previously dredged areas will be 
considered. 

Comment 24 Response 

Appendix G of the FEIS provides revised cross sections, which estimate the resulting side slopes based on a 
revised side slope in rock from vertical to 1.0V to 0.5H. 

Comment 25 Response 

The USACE and its non-federal sponsor will provide sufficient mitigation for the impacts associated with the 
project. Currently a total of 3.3 acres of hardbottom mitigation is planned.  The USACE does not accept this 
recommendation for additional mitigation as requested by NOAA.  The area that will be dredged has been 
previously dredged and has recovered since that dredging event, as noted by both the USACE and the 
NOAA. Additionally, the Port of Miami mitigated for the impacts of the dredging of those hardbottoms during 
the 1990 dredging event by the placement of 15.91 acres of harbottom mitigation in 1996.  At this time the 
USACE has no plans to offer mitigation for the previously dredged and mitigated hardbottoms as requested 
by NOAA. 



 
  

 
 

   

 
  
 

 

 
 

 
 

   
  

 
  

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 

  

  

 
 
 

Comment 26 Response 

The USACE updated the table to include mitigation status.  Additionally, the USACE and local sponsor have conducted 
a one-time snapshot review of the two previously created hardbottom mitigation sites to document the status of these 
two mitigation sites. A report of the results of this study will be distributed to Federal, State and Local resource agencies 
and other interested parties by the Port of Miami when complete. 

The USACE has reviewed Table 20 (FEIS, Section 4.20.) and partially concurs with the requested revisions as follows: 
Item 1) The table already includes all available information on the total acres impacted per habitat type for past dredging 
projects. For the 1980 expansion project, acreage impacts and habitats impacted were not specifically stated in any of 
the resource agency permits and we have not been able to obtain any other historic documents indicating impact areas. 
The FEIS explains this further in Section 4.20.1.2, as follows: “Submerged natural resource communities impacted by 
the 1980 expansion project within Biscayne Bay may have included hardbottom, seagrasses, and unvegetated bottom 
although the impact acreages were not specified in the permits.  Required mitigation on the original permit included 251 
acres of seagrass habitat creation.  A FWS report on the project states that the Port was ‘required to mitigate for the loss 
of 251 acres of shallow water and marine grassbeds by planting seagrasses’ implying that the 251 acreage figure 
represented the project impact as well as the required mitigation (USACE 1989).” While 251 acres of seagrass 
mitigation was originally required, only 140 acres was actually planted and the permit was subsequently revised to 
replace the remaining 111 acres of required seagrass planting with several other mitigation projects including mangrove 
wetland restoration, spoil island enhancement, shoreline enhancement, and artificial reef creation. 

Item 2) The acreage and type of each required mitigation are already included in Table 20.  The USACE has added 
location information to Table 20 in the FEIS, and is providing Figure 15 illustrating project locations. 

Item 3) The USACE has also included the status of the previous mitigation in Table 20 in the FEIS. Please note that the 
age of the 1980 projects makes provision of detailed information difficult or impossible. All the activities were monitored 
through permit conditions and to our knowledge have been deemed successful by those agencies unless otherwise 
noted.  We understand that NOAA is particularly concerned with the status of the artificial reef projects constructed as 
part of the 1991 project. In order to more fully assess NOAA’s concerns, to the local sponsor is working with DERM to 
conduct an assessment of the reefs. We will provide this information as soon as it is available. 

1980 project Location Status 
140 acres seagrass Biscayne Bay Complete; Less than 10% successful; 

alternative mitigation provided by the 
following projects 

15 acres mangroves Oleta River State Park Complete 
Artificial reefs Several – see map Complete 
Spoil island enhancement Several – see map Complete 
Shoreline habitat enhancement Several – see map Complete 
1991 project 
Mangrove wetlands restoration Biscayne Bay canals Complete 
15.91 acres artificial reef Area adjacent to channel Complete 
94 acres channel bottom rock rubble In channel Complete 



 
 

 

  

  
 

 
 

 

Comment 27 Response 

The USACE has revised Table 20 (FEIS, Section 4.20.1) and has provided more detail on available 
documentation as previously outlined (see NOAA-26 response).  However, the USACE does not concur that 
additional mitigation shall automatically be provided should NOAA judge previous mitigation to be 
inadequate in their view.  The USACE presumes the mitigation to have been adequate and successful based 
upon the fact that the two dredging projects outlined in Table 20 were permitted and overseen by federal, 
state, and local regulatory agencies.  Therefore, the USACE does not agree to provide any mitigation based 
on re-opening of past permits and evaluation of permit requirements based on undefined criteria. 
Nevertheless, through revision of Table 20, the USACE has endeavored to document the details of past 
mitigation based on available information. It may be worthwhile to note that all of the mitigation projects 
described above, with the exception of the failed seagrass planting in the 1980’s, was conducted by the 
Miami-Dade County Department of Environmental Resource Management, Department of Restoration and 
Enhancement. 



 
 

 
 

 
 

 
 

 
 

 

 
 

 

 

 

  
 

 
 

 

 

 

 
 

 

Comment 28 Response 

The USACE has coordinated the use of blasting with NMFS-Protected Resources and the US Fish and 
Wildlife Service to address potential effects of blasting on endangered, threatened and protected species. 
Plans currently call to use blasting only in areas where other dredging techniques are unsuccessful. 

Comment 29 Response 

The USACE does not concur with this comment.  A complete discussion of avoidance and minimization 
efforts is included in Section 3.0 of the GRR (Planning Formulation). The FEIS is included with this document 
in volume one of the report. A detailed discussion on this process can be found in section 81 of the GRR. 
Any remaining impacts associated with the project are unavoidable and will be mitigated for.  

Comment 30 Response 

The USACE has reviewed all of the blasting alternatives, including the use cutterhead dredges, pile drivers 
and punch barges. A section will be added to the FEIS discussing the alternative construction methods 
reviewed and the determination made concerning the feasibility of each alternative construction technique. 
Currently the USACE is investigating the use of a cutterhead dredge in the Entrance Channel in lieu of 
blasting, however the remaining work, specifically the work in Fisherman’s Channel will require blasting due 
to the hardness of the limestone.  

Comment 31 Response 

Biological monitoring will be conducted during a test blast to be conducted in Miami Harbor during Phase II 
dredging. This monitoring will be used to prepare a comprehensive monitoring plan for the proposed blasting 
activities associated with port construction. 

Comment 32 Response 

Biological monitoring will be conducted during a test blast to be conducted in Miami Harbor during Phase II 
dredging.  This monitoring will be used to prepare a comprehensive monitoring plan for the proposed 
blasting activities associated with port construction.  

Comment 33 Response 

Biological monitoring will be conducted during a test blast to be conducted in Miami Harbor during Phase II 
dredging.  This monitoring will be used to prepare a comprehensive monitoring plan for the proposed 
blasting activities associated with port construction.  

Comment 34 Response 

The USACE will abide by the water quality monitoring requirements of the FDEP Water Quality Certificate, 
when issued and accepted.  



 
 

 
 

 
 

 

 

 

 
 

 
  

Comment 35 Response 

The project will be required to meet water quality standards set forth by the State of Florida in their Water 
Quality Certificate, when issued and accepted. 

Comment 36 Response  

The USACE will abide by the monitoring requirements of the FDEP Water Quality Certificate, when issued 
and accepted. 

Comment 37 Response 

The error is acknowledged. 

Comment 42 Response 

The USACE acknowledges that sublethal effects to managed fisheries will occur.  A study conducted by the 
New York District between 1995 and 1999 found no significant differences between pre-and post dredging 
activities in larval, juvenile and adult fish species diversity and density. 



 
 

  

     
 

 
 

 
 

Comment 43 Response 

Previous impacts to hardbottom communities associated with previous Port project have been mitigated for. 
The area has been previously dredged and has recovered since that dredging event, as noted by both the 
USACE and NOAA. Additionally, the Port of Miami mitigated for the impacts of the dredging of those 
hardbottoms during the 1990 dredging event by the placement of 15.91 acres of hardbottom mitigation in 
1996. In order to more fully assess NOAA’s concerns, to the local sponsor is working with DERM to conduct 
an assessment of the reefs. We will provide this information as soon as it is available. 

Comment 44 Response 

The USACE will abide by the water quality monitoring requirements of the FDEP Water Quality Certificate, 
when issued and accepted.   





Fisheries recommendauons ore followed, blasting may be implemented in locations where 
convenuon:il dredging methods are clearly not feasible. The effects of blasting on EFH and 
managed species shall be evaluated immediately after each blast and use of hydrophones and 
o:hcr technologies to dctcnmne likely impacts 1s encouraged; 

17. A detailed waterquruuy monuoring program shall be developed in coordination with NOAA 
F1shcncs and implemented m the initiation of 3ny e:<cavettion or fi ll nct1 vhy~ 

18. A sedimentation momionng program shall be dcvclo~>ed which incorporn1es p1·otocols developed 
for 1he Broward County Shoreline Protecuon Project Ir the sedi1nentauon moni1oring reveals 
lethal or sublelhal cffec1s 10 marine resources. add111onal m111ga1ton need• shall be determined 
and promptly implemented; 

19. Due to the level offinegrained ma1enal contained in Biscayne Bay sedimen1s, 1h1s material shall 
not be used for beach nourishment; however, 11 may be used •s subs1n11e at the scngmss 
rcslOrauon sue. 

Scc1t0t1 305(b)(4XR) of the Magnuson-Stevens Act and !'OAA Fishenes' implementing regulation
al 50 CFR Section600.920(k) require your office 10 provide a written response to this letter within 
30 days of 11S reccip1. If 11 1s not possible to provide a subsiantive response within 30 days. 1n 
acccrd.'lnce with our "findings"' with the your Regula1ory Funcuons Branch, an mtenm response
should be provided to NOl\A Fisheries. A detailed response then must be provided prior to final 
approval of1he action. Your detailed response must include a descnpuon of measures proposed by 
your agency to avoid. miugMc, or offset the adverse 1mpac1s of the ac1ivuy. If your response is 
mcons1s1ent wi1h our EFT I Conservation Rccommcndntions, you mus1 provide a subslunuve 
discussion JUstifying the rea.<ons for not f<>llow1ng the rccommendauons. 

Thesecommentsdo not satufyyourconsultauon rc$pons1b1hues under Section 7 ofthe Endangered
Spec1es l\ct of 1973, as amended. Ifany acuv1ty(1es) "mayeffect" hstcd species and habitats under 
the purview of NOAA F1shcnes. consultation should be initiated with our Pro1cc1ed Resources 
01vision nl the lenerhead address. 

We apprccia1c the opponunity to provide these comments. Related correspondence should be 
addressed to the a11ention of Ms. Jocelyn Karazsin at our Miami Office She may be reached at 
l 1420 North Kendall Onve. Su11e # 103, Miami, Flonda 33176, or by telephone at (305) 595-8352. 

-- .I,.;;_,_ ..,,;1..li. . \ , .:..J •. I"-
lRickey N. Rucbsamcn 

Aeling Assistant Regional Administrator 
Habttat Conservation 01vmon 



cc: 
EPA. Wl'B 
DEP. WPB 
FFWCC, Tallahassee 
FWS. Vero Beach 
DERM 
F/SER3 
F/SER4 
F/SER45-Karazsia 



Bolen. L.E. 1997 Growth dynamics of the seagr.iss Ha/op/ti/ajol111so11ii from a subtropical estuarine 
lagoon in southeastern Florida. USA. M.S. Thesis. Flo rida Atlantic University, Boca Raton, 
Florida. 

Oodg,e. R .. E. 1987.Growth rates ofstonycorals ofBroward County. Florida: Effects from past beach 
renourishment projects. Prepared for Broward County Erosion Prevention District Environmental 
Quality Control Board. NOYA University Oceanographic Center. 

Fonseca. M.S. 1989. Sediment stabiliwtion by Haloplti/a decipiens in comparison to other 
sea grasses. Estuarine Coastal Shelf Science 29(5): 50 l-507. 

Fonseca. M.S. J994. A guide to planting seagrasses in lhe Gulfof Mexico. Sc• Grant College 
ProgramTAMU-SG-94-601. Texas A&M University, College Station. Texas. 

Fonseca. M.S .. W.J. Kenworthy. and G.W. Thayer. 1998. Guidelines for the conservation and 
restoration of seagrasses in the United States and adjacent waters. NOAA Coastal Ocean 
Program Decision Analyses Series No. 12. NOAA Coastal Ocean Office. Silver Spring, MD. 222 
pp. 

Keevin, T.M. and G.L. Hempen. 1997. The environmental effects of underwater explosions with 
methods to mitigate impacts. U.S. Anny Corps of Engineers St. Louis Distnct, St. Louis, 
Missoun. 

Keevin, T.M. and G.L. Hempen. 1997. The environmental effects of underwater explosions with 
methods to miugotc impacts. U.S. Army Corps of Engineers St. Louis District. St. Louis, 
Missouri. 

Kenwonhy. W.J. 1993. The distribuuon, abundance, and ecology of f/a/ophilajol111sonii Eiseman 
in the lower Indian River, Florida. Final repon to the Office ofProtected Resources, Nauonal 
Marine Fisheries Service, Silver Spring. MD. 66 pp. 

Kenworthy. W.J. 2000. The role of sexual reproduction in maintaining populations of /lalophila 
decipie11s: implications for the biodiversity and conservation of u-opical seagrass ecosystems. 
Pacific Conservation Bio logy 4(5): 260-268. 

National Marine Fisheries Service (NOAA Fi sheries). 2000. Recommendations for sampling 
l/alophifojoh11so11/i at a project/pennit site. Apri l 2000. Johnson's Seagrass Recovery Team. 
National Marine Fisheries Service. Protected Resources Division. St. Petersburg, Florida. 





http:drodgi.Pg
http:Gener.il


 
 

 
 

Comment 1 Response  

The USACE acknowledges the Consistency Determination 



   See prior page for comment response. 





Mernorandum 
SAill FL200303l91299C 
Page 2 of2 

Relocate the western end of1he Dodge Island Cut to acconunodate proposed Port expansion." 
Component 6 indicates that scagrass impacts due to dredging arc listed as 25.9 total acres, of 
whjch 22.4 acres are".. . New direct impacts, not previously dredged, inside proposed channel 
boundaries." (Table 11, DEIS p. 60). This eonflicL• with Section 18· 18.001(4)(1), F.A.C. related 
to preservation and promotion ofseagrass habitats. 

At this time, there is insufficient infonnation for a finding ofconsistency; consequently, further 
review of the proposal will be required. Discussion ofsome additional provisions follow. 

IA. The Amount ofSeagrass Mitigation: The EIS Mitigation Plan included as Appendix J of 
the DEIS states: "Direct impacts to seagrass communities are restricted to the widening of the 
Fisherman's Cbar.nel cut and the Fisher Island Turning Basin. Impacts include tbc pennanenl 
loss (removal) of0.2 acre ofmixed seagrass beds. Indirect losses will occur from the natural 
equilibration of the side slopes and erosion of the area ofseagrass located within 50 to 70 feet 
south oflhe proposed top ofthe new channel. The average equilibrium slope will be 1:7 for the 
souU1 bank ofthe channel (=Appendix Gin the EIS}, resulting in the loss of6.l acres of 
scagrass. Based on the high probability for restoration success, and a high likelihood that the 
restored seagrass beds would be of much higher quality than those impacted, a compens~tion 
ratio ofone acre ofscagrass, as compensation for one acre o f impact is conceptually valid for all 
impacts due to dredging." 

The Department ofEnvironmenlal Protection has historically accepted seagrass impacts  
at no less than 5:1. This would require 30.5 acres ofseagrass to be restored for 6.1 acres  
ofimpact.  

Dial Cordy and Associates, writing the Draft Fish and Wildlife Coordination Act Report 
on behalfof the US Fish and Wildlife SeJVice, states that "the Service recommends that 
for each acre ofscagrasses that is anticipated to be impacted as a resull ofwidening 
Fishcnnan's Channel and the Fisher Island Turning Basin, three acres be crea1ed or 
restored (3:1 ratio). This includes the impacts during dredging (0.34 acre), as well as the 
impacts lo the 6.0 acres ofadjacent seagrass beds during equilibration of the side-slope 
("sloughing") which is reasonably certain lo occur. Therefore, restoration of 18.!I acres 
ofscag:ass would compensate for the 6.3 acres ofscagrdSs impacted during the 
construction ofcomponents 3 and 5" (Appendix K, DEIS, p. 34). 

18. The Method ofSeagrass Mitigation: ACOEconsidered three options for in-kind 
restoration ofseagrasses: filling prop scars in the Bill Sadowski Critical Wildlife Area, 
restoring 19.55 acres in the Miami Marine Stadium area wi1h both in-k.ind (scagrasses) 
and out-of-kind (n1211gi-ovcs and uplands) mitigation, or filling an 18.6 acre dredge hole 
at the northern edge ofa 40o+ acre boJTow pit north of Julia Tuttle Causeway. The latter 
location was chosen. 

The ACOE also looked al 6 alternative seagrass mitigation plans that differed in 



 
 

  
 

Comment 1 Response 

The Corps revised the mitigation plan and will provide approximately 24 acres of seagrass restoration in the 
east central hole of the Julia Tuttle hose as described in Appendix J of the FEIS. 



 
 

 

 

Comment 2 Response 

Due to the nature of the seagrass beds adjacent to the proposed mitigation site, it has been determined that 
extensive planting the area is not necessary. The USACE plans to install strategically located planting plots 
to speed initial recovery of the site.  As stated in our mitigation plan, should the area not colonize naturally, 
the USACE will plant after a 3-year period. 



 
 

 

 

Comment 3 Response 

If blasting is used, a watch program will be prepared in accordance with the Endangered Species Act 
Section 7 consultation with the USFWS, and we will incorporate as many of the FFWWC’s protocols as 
feasible 



 
 

 
  

 
 
 

Comment 4 Response 

The USACE has minimized the impacts to seagrass to the maximum extent practicable, as described in 
Section 2.0 of the FEIS.  In particular, the USACE has reduced potential direct impacts to seagrass 
communities from 25.2 acres to 0.2 acres (see Table 2). Indirect impacts due to sideslope equilibration are 
not included in this table.  While some impact is unavoidable, it has been minimized to the maximum extent 
possible. 



 
 

  
 
 

Comment 1 Response 

The USACE acknowledges the consistency determination 



 

 

 
  

 

 

 

 
 

 

 

 

 

 

 
  

 
  

 

 
 

 

 

 
  

 

 

Comment 1 Response 

The USACE acknowledges that there have been extensive alterations made to the Biscayne Bay system, 
with varied success in mitigating for them.   Prior impacts to the system due to harbor improvements at the 
Port of Miami are documented in Section 4.20.1.5. Past mitigation projects have been successful, with the 
exception of seagrass mitigation activities conducted in the 1980’s.  Those seagrass planting efforts were 
generally not successful, and additional mitigation to compensate for failed efforts was required by agencies; 
additional projects included restoration of mangroves and spoil island enhancement.  Lessons learned from 
the Port of Miami seagrass planting in the 1980’s have helped the scientific community develop more 
successful protocols for planting seagrasses today. The seagrass mitigation proposed in this study has a 
strong likelihood of success ensuring that lost values are replaced. 

Comment 2 Response 

The USACE acknowledges the impacts and has described them in detail in the DEIS; we have avoided and 
minimized to the maximum extent practicable, and are proposing to mitigate for the remaining unavoidable 
impacts.  The avoidance and minimization was detailed in both the EIS and GRR.  A complete discussion of 
avoidance and minimization efforts was included in Section 3.0 of the GRR (Planning Formulation). The 
DEIS was included with this document in volume one of the report. A detailed discussion on this process can 
be found in the GRR. 

Navigational needs associated with the project are detailed in Section 1.3 of the FEIS. The USACE 
conducted extensive data collection and modeling for ship simulation efforts to determine whether proposed 
improvements would address navigation safety concerns (see Appendix B of the GRR). The simulation 
findings confirmed that the proposed project is the minimum, which can provide the navigational safety 
benefits requested by the harbor pilots.  Failure to address navigational safety can have high impacts, which 
cannot be mitigated, including impacts to human life.  

Comment 3 Response 

Four different versions of the widener Component 1 received consideration including 1B which extended the 
channel into deeper water to avoid the reef areas as explained in the Alternative Plan Considerations section 
of the GRR. As noted, Component 1B avoided the reef areas, but did not satisfy navigation concerns since 
the area of variable and unpredictable north and south currents occurs over the reef area where ships have 
grounded not seaward of the reefs.  See NOAA-14 comment for the proposed incentive approach to 
minimize or avoid reef impacts.   

Comment 4 Response 

The USACE concurs that the methodology for sideslope impacts should be reconsidered, and has updated 
the sideslope methodology used for the environmental impact calculation in the FEIS (see Appendix G). The 
new methodology eliminates allowing the box cut to extend outside of the channel limits in response to this 
comment. It does include a five-foot allowance for field conditions and dredging inaccuracies during 
construction in the potential impact calculation. See EAS1 and EAS2 for discussion of the Fisher Island 
bulkhead and to NOAA 24 and DERM 10 regarding hard bottom impacts. If additional impacts to the reef 
occur as a result of dredging with a cutterhead dredge – an additional mitigation plan will be prepared with 
the resource agencies, Port, USACE and dredging contractor.   

Comment 5 Response 

The USACE does not concur with FDEP’s assessment of seagrass habitat quality in the context of the 
proposed project.  The seagrass beds along Fisherman’s Channel (impact area) are in a relatively high-
energy area.  Aerial photography and numerous field reconnaissance efforts reveal that this grass bed 
occupies a sandy “ridge” along the edge of the deep channel.  The bed is subject to daily runoff and 
sediment loading from the Miami River and is also subject to turbidity from navigation operations.  Propeller 
scarring from recreational boating use of the area is also evident throughout the bed.  This area appears to 
be used less frequently by manatees than quieter areas close to shore and in the Critical Wildlife Area 
(DERM manatee sighting records, 1989-1998).  While the area along Fisherman’s Channel maintains a 
healthy growth of seagrass, its location in an area subject to daily perturbations lowers its quality relative to 
other area seagrass beds, especially in the adjacent CWA.  The USACE plans to mitigate for impacts to 
these beds by restoring a climax community of high-density seagrass beds north of the Julia Tuttle 
Causeway in an area of lesser disturbance.  The quality of the community to be restored is expected to be 
excellent compensation for the loss of seagrasses at the impact site.  This along with the demonstrated need 
for channel widening from an operations standpoint justifies the proposed impacts. 



 

 
 



 
 

 
 

  

 

 
   

 

 
  

 

 

 

 
 

 

 

 

 

 
 

 

Comment 8 Response 

The USACE does not concur that finished elevations in the proposed mitigation site will be “too varied and 
unlikely to produce the desired coverage.”  The proposed plan is to construct the mitigation site to achieve a 
target elevation comparable to the surrounding natural elevation.  The USACE has included in the FEIS an 
expanded conceptual mitigation plan giving more detail on how the site will be constructed (see Appendix J). 
Preliminary information shows that the proposed site is situated adjacent to seagrass beds and the USACE 
sees no reason why the finished site, properly designed, should not recruit with primary colonizers within the 
first year of monitoring.  In addition, the USACE has included some minimal strategic planting of portions of 
the site in the conceptual design (see Appendix J) in order to supplement the expected natural recruitment. 
Regarding “Biscayne Bay experience” the only large borrow-filling project in the Bay of which the USACE is 
aware is the 2.4-acre site construction by Miami-Dade County in the early 1990s.  This site has been 
successful. 

Comment 9 Response 

The USACE concurs that insufficient information on the mitigation design was included in the DEIS.  The 
USACE has included in the FEIS an expanded conceptual mitigation plan giving more detail on how the site 
will be constructed (see Appendix J).  Detailed design items such as sediment grain size will be further 
addressed when a detailed mitigation plan is developed for the site.   

Comment 10 Response 

The only similar previous project conducted in Biscayne Bay of which the USACE is aware is a 2.4-acre 
dredge hole filled by DERM in the early 1990s.  The cost for that project included double handling of dredge 
spoil used to fill the hole including trucking it to an offloading site.  The current proposed project has already 
incorporated the cost of fill disposal that would otherwise have to be barged offshore to the ODMDS but 
instead will be disposed of in the mitigation area.  Cost estimates for mitigation also include savings resulting 
from the use of on-site dredging equipment for construction of the reef and seagrass mitigation areas, which 
eliminates mobilization and demobilization costs from the mitigation estimate since those expenses are 
already included as project costs.  Additionally, the rock for the reef mitigation will come directly from blasting 
and excavation of the rock from the channel deepening which eliminates the cost for quarried rock. 
Therefore, the USACE contends that projected costs of both mitigation projects are appropriate and 
informed by past projects of this type. 

It should be noted that the USACE received several comments on the conceptual design of the seagrass 
mitigation and has included a revised conceptual plan in the FEIS.  Mitigation costs have been revised to 
incorporate changes to the plan.  Seagrass mitigation costs have been increased to include turbidity 
curtains, increased acreage impacts as a result of the change in side slope estimates for rock, increases in 
monitoring times, and strategic planting of some seagrasses to help encourage growth.   

Comment 11 Response 

As a result of comments received on the DEIS, the USACE has identified potential anchor and cable impacts 
from a cutterhead dredge to the impact assessment.  The actual impacts due to anchor and cable placement 
will not be known until completion, and appropriate mitigation will be determined at that time. The 
determination of necessary mitigation for reef impacts was conducted using a Habitat Equivalency Analysis 
at the request of the National Marine Fisheries Service and the US Fish and Wildlife Service.  The HEA is 
used by NOAA in determining the necessary amount of mitigation for ship groundings and other impacts to 
resources within the Florida Keys National Marine Sanctuary and has withstood two challenges in Federal 
court.  The USACE, NMFS and FWS have agreed that the mitigation ratios developed through the HEA 
process are appropriate for this project. 



  

 
  

 
 

 
  

 

 

 
 

 
 
 

  
 

 
 

Comment 12 Response 

The proposed seagrass mitigation site is not in a high-energy area.  The shallow embayment is protected on 
two sides by Miami Beach and the Julia Tuttle causeway.  The USACE will meet water quality standards set 
forth in the water quality certificate, when issued and accepted. 

Comment 13 Response 

The USACE concurs that insufficient information on the mitigation design was included in the DEIS.  The 
USACE has included in the FEIS an expanded conceptual mitigation plan giving more detail on how the site 
will be constructed (see Appendix J).  The USACE also notes that state water quality standards, as 
determined through the water quality certification, must be met during both dredging and mitigation 
construction. 

Comment 14 Response 

The USACE has been consulting with the Bureau since the initial planning phases for the Miami Harbor 
project. As required by NEPA, a Scoping letter was sent to the Bureau (as well as all interested parties) in 
January 2000 requesting input in project design as well as input on items of concern to the interested 
parties. No comments were received from the state in response to the letter.  A Notice of Intent to Prepare 
an Environmental Impact Statement was sent to the Bureau in August of 2001 requesting input in the project 
design and comments on the proposed scope of the DEIS, no comments were received from the Bureau. 
The Bureau has been invited to participate in field investigations of the project area, and to attend public and 
resource agency meetings on the project, including the Alternatives Formulation Briefing conducted at the 
Port in April 2002. During many of these coordination meetings, the Bureau has chosen not to participate. 



 

 
 

 

 

  

 
 

Comment 1 Response 

The USACE revised the mitigation plan and will provide approximately 24 acres of seagrass restoration in 
the east central hole of the Julia Tuttle hose as described in Appendix J of the FEIS. The USACE has 
included all side-slope equilibration impacts (“sloughing”) in the impact and mitigation calculations. 

Comment 2 Response 

The USACE concurs that the methodology for sideslope impacts should be reconsidered, and has updated 
the sideslope methodology used for environmental impact calculations in the FEIS (see Appendix G) and 
Engineering Appendix B to the main report (plates B-19 and B-21).  Changes in methodology include 
modification of the vertical slope from 0H:0V to .5H:1V.  Use of the revised methodology results in an 
increase of expected indirect impacts associated with sideslope equilibration, from 6.1 acres of indirect 
impacts to 7.7 acres of indirect impacts.  The FEIS has been revised to reflect these new impact acreages. 



 

 
 

 

 

 

 

 

 

 

   

 
  

      

 

Comment 3 Response 

The USACE has worked closely with the FWS, NMFS and Dr. Thomas Keevin in developing proper 
protocols with regard to minimizing the impacts to threatened, endangered and protected species by 
blasting. Dr. Keevin is the consultant currently working with FWS and FFWCC in review of their blasting 
protocols and as a result, the USACE believes that its blasting plan will be consistent with any new protocols 
the FFWCC may release at the end of 2003.  Additionally, Under Section 7 of the Endangered Species Act 
of 1973, the FWS & NMFS have agreed with the USACE determination that the blasting associated with the 
project “may effect, but are not likely to adversely effect” threatened and endangered species. 

Comment 4 Response 

The USACE concurs and has collected and evaluated information on ship traffic levels and patterns.  The 
Economics Appendix (Appendix A) of the GRR includes an analysis of cargo movements and fleet 
composition (page 12), an analysis of historic cargo traffic (pages 18-28), future container and trailer traffic 
(pages 28-39), and cargo fleet trends (pages 40-46).  According to this information, the transition from 
smaller to larger vessels results in fewer vessel calls at Miami Harbor, reducing traffic congestion and 
associated safety problems.  This is demonstrated by the fact that although cargo and passenger traffic grew 
at average annual rates of 8.1 % and 2.1%, respectively, from 1990 to 2000; the number of ship calls 
remained about the same:  3,456 calls in 1990; and 3,447 calls in 2000.  This phenomenon is the direct 
result of the increase in size of cargo and cruise ships during the 1990’s.   

Comment 5 Response 

Federal agencies do not obtain Incidental Take Permits under the ESA. They are required to consult with 
NMFS/FWS and through the consultation process may be granted an Incidental Take Statement if NMFS or 
FWS feels it is warranted.  The USACE has a biological opinion granting incidental take of marine turtles 
associated with dredging operations from NMFS, and the FWS has concurred with the determination that the 
project is not likely to adversely effect sea turtles under their jurisdiction (i.e. – beach placement and lighting 
impacts).  Copies of both consultation documents are included as appendices to the EIS.  No additional 
incidental take statements are needed. 
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Comment 6 Response 

The Corps acknowledges that manatees frequent the area south of the Port and north of Rickenbacker 
Causeway.  The Corps’ plan includes specific protective measures to ensure that manatees are protected 
throughout the construction period, and thus complies with the recommendations set forth in the MPP.  The 
Port channels are not included in the designated essential habitat for the manatee and thus are not subject 
to the recommendation prohibiting blasting. 

Comment 7 Response 

The Corps concurs that the referenced document (Fonseca 1994) will be used in the design and execution 
of the seagrass mitigation.  The Corps also plans to use the more updated document “Guidelines for the 
Conservation and Restoration of Seagrasses in the United States and Adjacent Waters” (Fonseca et al. 
1998) for this purpose. 
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Comment 1 Response 

The definition of  “modify hydrography” should be specifically defined since this term could mean different 
physical parameters to different readers, i.e., depths in the Bay, especially in the channel areas, will change 
as a result of this channel-deepening project.  The entire Biscayne Bay was included in the TABS-MDS 
model, from north of Bakers Haulover Inlet, in the north, to Jewfish Creek in Barnes Sound, to the south.  As 
identified and discussed in this report and study, subtle salinity differences were identified between existing 
and plan channel conditions.  These changes are close to detection limits and confidence levels of present 
field data collection capability and associated model assessments.  The natural salinity variability existing in 
Biscayne Bay far exceeds the predicted changes associated with the deepened channels.  Freshwater 
discharge, tidal, and wind condition variations have far greater influence on the Bay salinity conditions then 
the deepened channel condition.  

The differences in salinity observed in the two-week simulation assessment period, respectively, represent a 
typical discharge and a high flow discharge condition and are felt to provide representative hydrodynamic 
(velocity and salinity) response characteristic associated with deepening the navigation channel.  Although 
the model is a depth-averaged representation of Biscayne Bay, the primary subtle changes identified are felt 
to provide a reasonable indication of similar response characteristic trends that would be provided by a more 
complex three-dimensional model, i.e., subtle differences. 

Considerable additional effort, including the acquisition of more detailed vertical salinity and velocity data 
would be required before accomplishing the 3-D modeling effort.  As stated above, the subtle differences 
indicated in the 2-D modeling effort suggest that such an expenditure of time and funding would not be 
warranted at this time.  As indicated, the additional field data collection recommended in comment 2, may 
provide additional data to support such a consideration.  Based on the subtle results indicated by the 2-D 
study, 3-D results would be likely found to be similarly subtle when compared between existing and 
deepened conditions, although it is agreed that the magnitude of the change cannot be determined without 
such a new 3-D modeling effort.  Again, however, based on the indicated results, such an effort does not 
appear to be warranted. 

Comment 2 Response 

See response to SFWMD-1. 

Comment 3 Response 

Agree that additional field data would provide meaningful information to help document long-term trends. As 
stated in response SFWMD-1, model identified changes in velocity and salinity are rather subtle and close to 
detection limits and confidence levels of present field data collection capability and associated model 
assessments. 

Comment 4 Response 

See response to SFWMD-3. 
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Comment 7 Response 

As indicated in the report (see especially Figure 25, residual salinity differences during the average flow 
condition and Figure 28, residual salinity differences during the high flow hydrograph), generally subtle 
salinity changes are identified, centered on the navigation channel between areas just south of Fisherman’s 
Channel and just north of Venetian Causeway.  The modeling results for maximum residual salinity values 
for the average flow hydrograph condition indicate a rather subtle salinity increase for the plan condition in 
the main ship channel north of Lummus/Dodge Island to just north and west of Venetian Causeway (see 
Figures 23 and 24, respectively, for existing and plan conditions,) as illustrated by the small extension of the 
32-34 ppt salinity values, (as indicated in Figure 25, increases on the order of 0.3 to 0.4 ppt, which are 
generally close to field and model salinity confidence limits).  This change is balanced by an opposite trend 
of reduced salinity intrusion for the plan condition south of Lummus/Dodge Island, as illustrated by the 
reduced extent of the 34-36 ppt salinity values (greatest decreases generally less than 0.5 ppt, and these 
changes are rather localized along the Port and slightly to the southwest).  A small localized are of reduced 
freshwater (increased salinity) is identified in Figure 25, between the mainland and Dodge Island, just north 
of the Miami River.  A general similar trend as above is provided for the high flow hydrograph results (see 
Figures 26, 27 and 28), although the extent and magnitude of changes are somewhat more pronounced but 
generally still close to field and model confidence limits.  Largest differences are still generally less than 0.5 
ppt, or about a maximum two to three percent change (i.e., 0.5 ppt change in 30 to 36 ppt salinity conditions) 
between the model-predicted existing and planned salinity conditions. 

The USACE does not agree that the projected change in salinity would result in a transition of the Biscayne 
Bay ecosystem from estuarine to marine.  Biscayne Bay can currently be characterized primarily as a 
marine system.  Section 4.1.3 (page 57) of the DEIS reports that subtle increases in salinity between current 
conditions and Alternative 2 conditions may occur.  These increases were close to detection limits with a 
maximum increase of 1 ppt noted only in localized areas mainly in the western portions of the project.  The 
USACE does not agree that changes on this scale will result in a diminishment of species variability since 
the system is already primarily a marine system subject to variations in salinity with the existing species 
assemblage adapted accordingly.  The Miami Harbor project will not change the system. The USACE does 
agree that Biscayne Bay is a complex ecosystem and, as pointed out by SFWMD, numerous study efforts 
are planned or underway to understand the bay’s historic hydrography.  Restoration of significant freshwater 
flows to the bay may occur as a result of these studies and are likely to result in significant changes in 
salinity.  However, the USACE feels it is appropriate to plan harbor improvements on known conditions 
today.  Anticipated channel conditions at the completion of the Miami Harbor GRR project should be 
incorporated into the context of the larger bay-wide studies for purposes of planning future changes in 
freshwater input to the bay.  The USACE stands ready to cooperate in supplying any information it can 
towards these efforts. 

Comment 8 Response 

The effects of dredging an additional six feet would likely have little if any impact to the ground water flow 
from the Biscayne Aquifer.  This is particularly due to the fact that the Biscayne Aquifer is heavily solutioned, 
porous, and highly permeable (~1,500m/d or 4900 ft/d horizontal hydraulic conductivities) near the coast. 
For example, the character of materials from boring CB-MH01-10 located at the entrance of Fisher Island 
suggest the material as highly weathered, pitted, badly broken (suggesting cavernous or solutioned) 
intermixed with poorly graded sands to a depth of 56.5 feet.  Dredging an additional six more feet within the 
above type material should have no impact on the hydrology or chloride intrusion that all ready exist within 
the coast.  Few studies have attempted to quantify the rates and flow patterns of ground water discharge to 
the Biscayne Bay.  One study however, “Simulation of Ground Water Discharge to Biscayne Bay, 
Southeastern, Florida” (Langevin, 2000) has suggested that approximately 12.5 % of the ground water was 
actually recirculated seawater entering Biscayne Bay.  If that is the case, then ground water flow to Biscayne 
Bay is affected by water-table elevation and the stage in the bay. Hydrodynamic circulation patterns under 
development by the USACE staff may provide additional insight to velocity and salinity assessment of both 
surface and ground water.  It may also address changes of flux between surface water and ground water 
through the effects of dredging. The model developed by USGS simulates ground water discharge, surface 
water and groundwater interaction, and ground water chemistry to Biscayne Bay.  The results of this model 
are documented within the report entitled, “Simulations of ground water discharge to Biscayne Bay, 
Southeastern, Florida”, (Langevin, 2001). 



 
 

 
 

 

 
 

 
 

 
 

  
  

     
 

 
 

 

 
 

 
 

  
 

 

 
   

  
   

 
 

  
 

Comment 8 Response Continued 

The model grid encapsulates the proposed dredge area as shown in Figure 1.  However, this document, 
along with many others, does not reference the regional extent of the easternmost boundary of the Biscayne 
Aquifer as it relates to the coastline of Miami-Dade County.  In other words, data is extremely limited that 
suggest the boundary thickness and regional coverage of the Biscayne Aquifer off the eastern shore. 
Nevertheless, many published reports such as “Delineation and Extent of Saltwater Intrusion in the Biscayne 
Aquifer, Eastern Dade County, Florida”, (Sonenshein, 1995) and “Simulations of the Water-Table Altitude in 
the Biscayne Aquifer, Southern Dade County, Florida”(Merritt, 1996), show the delineation extent of salt-
water encroachment and water level altitude of the Biscayne Aquifer.  Both these reports provide information 
that places the salt-water wedge approximately 10-miles within the coastal regions of the Miami canal. I t 
also places an altitude elevation of the ground water at approximately 1 to 2-feet above sea level.  Again, 
dredging a few more feet would have little impact to the chloride concentration since the isochlor line is well 
within the interior portion of the Miami Canal. 

Model 

The model results indicate approximate horizontal hydraulic conductivities of about 1,000 ft/d or more with 
an average of 2.2 x 105 m3/d of ground water discharging to Biscayne Bay. A total salt mass in the aquifer 
of approximately 3.20 x 1011 kilograms. During dry periods ground water discharge may exceed surface 
water discharge to Biscayne Bay.  The USGS model results suggest that ground-water discharge is probably 
between 3 to 10 % of the total discharge from the coastal canals.  

Hydrostratigraphy 

The hydrostratigraphy of southeastern Florida is characterized by the shallow aquifer system.  The work of 
Parker and others (1955) suggest that the ground water discharging to Biscayne Bay originates from the 
Biscayne Aquifer, which is part of the surficial aquifer system.  It is approximately 100 feet thick at the 
coastline and is comprised of Pamlico Sand, Miami Oolite (limestone), Anastasia Formation, Key Largo 
Limestone, and Ft. Thompson Formation all of Pleistocene age and contiguous highly permeable beds of the 
Tamiami Formation of Pliocene age, where at least 10 feet of the section is highly permeable with horizontal 
hydraulic conductivities of about 1,000 ft/d or more.   

Salt Water Encroachment 

The SEAWAT model constructed by USGS, (Langevin,2001) estimates 12.5 % of the ground water was 
actually recirculated seawater entering Biscayne Bay.  All ground water discharge occurred within 130m off 
the shore.  The majority of canals in the Miami area are connected with Biscayne Bay; salty water can move 
inland easily, the distance is depending upon the amount of fresh-water runoff and the condition of the 
canals.  During periods of moderate to heavy runoff the salty water is usually within 1 or 2 miles of the bay. 
During dry periods, however, salty water has moved inland more than 10 miles within the Miami Canal. 

Samples from the Miami Canal were collected periodically by the USGS and DERM both surface and bottom 
samples were collected.  Usually bottom samples contain the maximum amount of chlorides.  The density of 
seawater is 2.5% higher than the density of freshwater.  When the freshwater flows toward the coast, it 
meets saline ground water that originated from the ocean, and the density differences affect the ground 
water flow paths. 
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Figure 1 Model Grid Area (Langevin, 2001) 



 
 

   

 

 
 

 
 

 
 

 

   
 

 

 

 

   
 

 

 

Comment 9 Response 

Polluted sediments have not been identified in channels at the Port of Miami.  Extensive sediment analysis 
conducted by the USACE and reviewed by the EPA over the last decade has consistently found that 
sediments at the Port of Miami are not contaminated (see Section 3.14 of the EIS).  The elevated toxicity 
levels in approximately 6% of relevant sediments sampled in one study conducted by NOAA are also 
addressed in Section 3.14; the elevated toxicity identified in the NOAA study is a relative measurement 
against a reference sample, and does not demonstrate any environmentally significant contamination. The 
relative measurements of the one study should be considered in light of the four sampling events in Port 
channels over ten years conducted by the USACE and Port, in which the sediments were found consistently 
to be acceptable. 

The USACE’s past testing of materials has been oriented towards ocean disposal of material at the 
approved ODMDS site. The GRR also considers disposal of material for mitigation construction purposes 
(both in Biscayne Bay and outside of the Bay within artificial reef sites), and at approved upland disposal 
sites, including possible disposal on the north tip of Virginia Key.  Of these possible disposal locations, it 
appears that the most stringent criteria would apply to ocean disposal. A cursory review of analytic results 
from the most recent ODMDS-oriented testing event in Fisherman’s Channel indicated that unconsolidated 
materials appeared to meet state standards (Chapter 62.777, Florida Administrative Code) for upland fill, 
with one exception (a slightly elevated arsenic reading common in Florida soils and sediment testing 
indicative of naturally occurring background levels). While this analysis is far from conclusive (test locations 
were limited due to the lack of loose sediments in most locations, indicating the predominance of rock 
bottom in the channel; and, more extensive analysis would be required to address the arsenic finding), it 
confirms that sediments likely to occur near the Port in the future are likely to be of adequate quality for a 
variety of uses. 

Prior to project construction the USACE will conduct further sampling and analysis of sediments and 
determine their suitability for disposal for each described purpose. While the USACE does not attempt to 
foresee the results of that future testing, all indications are that future sediments will continue to be the same 
quality as those found in the last decade.  Further, it is worthwhile to note that unconsolidated sediments are 
expected to represent less than 2% of the total dredged material generated by the project; the remaining 
98% will be virgin rock.  

Comment 10 Response 

The USACE concurs with this comment and plans to use material dredged from the Port project to fill a 60+ 
year old dredge hole in North Biscayne Bay. 

Comment 11 Response 

The USACE concurs with this comment.  NEPA is not limited to environmental issues.  It requires the review 
of all factors involved with the project. 



 
 

 

 

 
 

   
 

 

 

 
 

 

 

 

 

 
  

 

 

 
  

 
 

  
 

Comment 12 Response 

The USACE generally agrees that new upland disposal sites in general should be planned and maintained in 
such a manner as not to contribute to invasive exotic vegetation problems. The USACE does not concur with 
the suggested vegetative maintenance of the Virginia Key Disposal site for the following reasons. First, the 
fill disposal site is adjacent to large stands of existing exotic vegetation on Virginia Key. This vegetation 
provides a constant seed source for spread of exotics and in fact is likely the seed source for exotic growth, 
which has occurred on the fill disposal site since its last use.  Any attempt to control exotic vegetation on the 
fill disposal site when it is not in use is expected to be extremely difficult given the abundance of seed 
sources in the surrounding areas.  Second, any future use of the site by the USACE will require 
reconstruction of berms, grading and pipe replacement. This work is expected to result in the removal of 
vegetation, including exotic vegetation, which has grown on the existing facility since its last use.  Once in 
use, the material within the site will be in flux, providing unstable conditions for revegetation.  Third, the site 
is owned by the City of Miami, and used for spoil disposal at the City’s pleasure. The overall maintenance of 
the site is not with the USACE’s or the Port’s purview. 

Comment 13 Response 

The USACE revised the mitigation plan and will provide approximately 24 acres of seagrass restoration in 
the east central hole of the Julia Tuttle hose as described in Appendix J of the FEIS. For hardbottom/reef 
impacts – the determination of necessary mitigation was conducted using a Habitat Equivalency Analysis at 
the request of the National Marine Fisheries Service and the US Fish and Wildlife Service. The HEA is used 
by NOAA in determining the necessary amount of mitigation for ship groundings and other impacts to 
resources within the Florida Keys National Marine Sanctuary and has withstood two challenges in Federal 
court.  The USACE, NMFS and FWS have agreed that the mitigation ratios developed through the HEA 
process are appropriate for this project. 

Comment 14 Response 

The USACE does not concur with SFWMD’s assessment of “considerable uncertainty” regarding the 
likelihood of success of the proposed seagrass restoration project.  While there is some inherent risk 
associated with any restoration project, seagrass restoration properly planned and executed at an 
appropriate site can have an excellent chance of success.  In order to minimize risk the USACE has applied 
the site selection criteria contained in Fonseca et al. 1998, as suggested by the National Marine Fisheries 
Service (NMFS) in selecting this site (see NOAA-4 response).  The USACE does agree that a temporal lag 
factor would occur and proposes to compensate for this factor by providing approximately 24 acres of 
seagrass restoration as mitigation rather than the previously proposed 6.3 acres. 

Comment 15 Response 

The USACE finds no basis for the statement that salinity is significantly different between the seagrass 
impact site and the seagrass mitigation site. On a July 8, 2003 visit to the two sites, for example, the USACE 
recorded surface salinities of 27 parts per thousand (ppt) at the mitigation site (slack tide) and 26 ppt at the 
impact site (incoming tide).  More importantly, both the impact site and the mitigation site are occupied by 
healthy climax marine seagrass communities, indicating that the salinities appropriate for development of 
these communities are constantly present.  There is no reason to believe that the restored mitigation site will 
not reach the same productivity level as the surrounding climax community.   



 

 

 
 

 

 
 

Comment 16 Response 

The USACE revised the mitigation plan and will provide approximately 24 acres of seagrass restoration in 
the east central hole of the Julia Tuttle hose as described in Appendix J of the FEIS. For hardbottom/reef 
impacts – the determination of necessary mitigation was conducted using a Habitat Equivalency Analysis at 
the request of the National Marine Fisheries Service and the US Fish and Wildlife Service. The HEA is used 
by NOAA in determining the necessary amount of mitigation for ship groundings and other impacts to 
resources within the Florida Keys National Marine Sanctuary and has withstood two challenges in Federal 
court.  The USACE, NMFS and FWS have agreed that the mitigation ratios developed through the HEA 
process are appropriate for this project. 



 

 

 
 

 

 

 
 

  
 

Comment 1 Response 

The USACE concurs with this determination and will coordinate with both Miami-Dade County and the City of 
Miami and comments on the DEIS and GRR were received from Miami-Dade Planning Division. 

Comment 2 Response  

The USACE concurs with this comment 

Comment 3 Response 

The goals and policies of the SRPP will be observed when making decisions regarding the project to the 
best of the USACE ability. 



  

 
  

 

Comment 4 Response 

The USACE acknowledges the consistency determination 
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Comment 1 Response 

None Needed 

Comment 2 Response 

The USACE acknowledges the consistency determination 



 
 

 

 
  

 

 
  

 

 

 

Comment 3 Response 

The USACE concurs with this comment 

Comment 4 Response 

The USACE acknowledges the consistency determination 

Comment 5 Response 

The USACE acknowledges the consistency determination 

Comment 6 Response 

The USACE received comments from DERM under separate cover. 



 
 

 

 
 

Comment 7 Response 

The USACE acknowledges the consistency determination. 



 
 

  
 

 

 

 

 
 

  

  
  

 

 

 
 

 
 

   
 

 
  

  
 

 

 
 
 

Comment 1 Response 

1. [The first phase of model development was intended …]  A reduced level of uncertainty could be obtained 
by greatly increasing the field data collection effort within and immediately adjacent to the Miami Harbor 
Channel.  Minimally, this would include acquiring surface and bottom salinity data and two or three bottom 
mounted ADCP velocity gages in the immediate study area.  The existing global Biscayne Bay TABS-MDS 
model was used to make preliminary hydrodynamic and salinity modeling assessments in the present GRR 
effort.  This existing model was developed to produce a vertically averaged 2-dimensional (2-D) 
hydrodynamic model tool for Biscayne Bay that would reproduce general depth-averaged hydrodynamic 
conditions.  Data collection to calibrate/validate the 2-D model was limited by funding availability and focused 
on locations that would give a representative picture of conditions in the bay as a whole and on a larger 
scale, rather than concentrate on specific locations within the bay.  A more detailed effort concentrating on 
the Miami Harbor area can be undertaken to provide a reduced level of uncertainty related to model 
prediction capability.  In general, the more data available for model validation, the greater the level of 
confidence (i.e., a lower the level of uncertainty) associated with model predictions. 

2.  [Although the hydrodynamic model is capable of modeling … ]  The existing model can be run in a fully 3-
D mode, however, due to the limited amount of field data that could be used to undertake more rigorous 
vertical 3-D model validation and assessment along with funding limitations, a management decision was 
made to run the model in the validated 2-D depth-averaged mode.  The likelihood of complex vertical 
hydrodynamic and salinity 

3. [The area around Government Cut is highly dissected …]  It is unlikely that the proposed channel 
deepening would have any additional negative impacts related to more extreme weather conditions. The
study findings indicate that in the Miami Harbor Channel area, the deepened channels actually would 
increase the transport pathway and hydrodynamic efficiency during storm-induced flooding conditions to exit 
the Biscayne Bay system at a faster rate, thereby reducing weather extreme concerns.  In any case, a storm 
event represents a period in which there is a high degree of flushing in the system, and hence salinities 
should be relatively low. 

4. [The bathymetry used to represent the bay under …]  Comparisons between the verified model conditions 
and the modified to pre-project conditions were examined in the model study and the resulting differences in 
model predictions was found to be generally insignificant. 

5. [The scenarios presented average results….]  As indicated above, the hydrodynamic model findings 
suggest that improved circulation and transport out of Biscayne Bay 

The original 2-D study evaluated the plan conditions over a spring-neap cycle, with both average Miami 
River flows, and a simulated storm hydrograph.  Hence, both spring tide and high discharge conditions were 
evaluated; i.e. the results of the study did not represent only “average results”.  We concur that a broader 
range of testing conditions would be beneficial, especially with respect to the wind direction and magnitude. 
However, it is important to recognize that the real value in this or any model study lies in observing 
differences between the base and plan condition.  By focusing on the differences, we effectively eliminate 
the boundary condition uncertainties that are so crucial to account for during the verification process. 
Hence, when determining what types of events need to be examined, we should not be concerned with the 
entire spectrum of potential boundary forcings, but rather only on those boundary forcings for which the 
differences between the base and plan condition can be expected to be altered. 



 
 

See Previous page for response to comment 1 



 
 

  

 

 

    
 

 

 
 

 

   
 

 

 

 

 

 

Comment 2 Response 

The USACE concurs that the methodology for sideslope impacts should be reconsidered, and has updated 
the sideslope methodology used for environmental impact calculations in the FEIS (see Appendix G) and 
Engineering Appendix B to the main report (plates B-19 and B-21).  Changes in methodology include 
modification of the vertical slope from 0H:0V to .5H:1V.  Use of the revised methodology results in an 
increase of expected indirect impacts associated with sideslope equilibration, from 6.1 acres of indirect 
impacts to 7.7 acres of indirect impacts.  The FEIS has been revised to reflect these new impact acreages. 

Comment 3 Response  

The USACE revised the mitigation plan and will provide approximately 24 acres of seagrass restoration in 
the east central hole of the Julia Tuttle hose as described in Appendix J of the FEIS. 

Based on preliminary observations of the seagrass habitat adjacent to the mitigation site, the USACE 
anticipates that the restored seagrass bed will be of equal or greater functional capacity as compared to the 
bed being impacted.  See FDEP4-5 response for additional detail. 

Comment 4 Response 

The USACE does not concur that the per acre cost to perform the seagrass mitigation “could be roughly 50 
to 100 times greater than estimated in the GRR/DEIS.”  Even the most liberal comparison of DERM’s 
estimated cost ($300,000/acre) to the costs given in the GRR/DEIS show a factor of just over three times 
difference between the two.  Further, it is the USACE’ understanding that the cost for the 2.4-acre hole filling 
project upon which the DERM estimate is based included double handling of dredge spoil used to fill the hole 
including trucking it to an offloading site.  The current proposed project has already incorporated the cost of 
fill disposal that would otherwise have to be barged offshore to the ODMDS but instead will be disposed of in 
the mitigation area.  Cost estimates for mitigation also include savings resulting from the use of on-site 
dredging equipment for construction of the reef and seagrass mitigation areas, which eliminates mobilization 
and demobilization costs from the mitigation estimate since those expenses are already included as project 
costs.   

It should be noted that the USACE received several comments on the conceptual design of the seagrass 
mitigation and has included a revised conceptual plan in the FEIS.  Mitigation costs have been revised to 
incorporate changes to the plan.  Seagrass mitigation costs have been increased to include turbidity 
curtains, increased acreage impacts as a result of the change in side slope estimates for rock, increases in 
monitoring times, and strategic planting of some seagrass to help encourage growth.  Strategic planting will 
be conducted in areas of the mitigation site where natural recruitment would otherwise be slow to occur. 
This supplemental planting will likely include plots of Halodule wrightii and Syringodium filiforme plantings. 
Details of the filling and planting design will be completed at a later stage.  However, for planning and 
estimating purposes the USACE assumed planting of about three acres of the restored seagrass area at an 
estimated cost of about $576,000, based on the assumption that 20 – 400 square meter plots of Halodule 
will be planted on 1/2 meter centers and 10 – 400 square meter plots of Syringodium will be planted on 1 
meter centers. 



 

 
 



 
 

 
  

 

  
 

  

 

 

 

 

 
 

 

  
 

 
 

 
  

 
   

 

Comment 6 Response 

The USACE does not concur that the project will extend into the Bill Sadowski Critical Wildlife Area (CWA). 
The proposed project is in the vicinity of the Bill Sadowski Critical Wildlife Area, but it is contained within 
Port-owned lands and does not intrude upon the CWA.  According to information from Florida Fish & Wildlife 
Conservation Commission (FFWCC) and Florida Department of Environmental Protection (FDEP) staff, the 
CWA was established in 1990 and then was amended in 1993 to reflect the boundaries of the Virginia Key 
No Entry Manatee Protection Zone.  However, there are a number of problems with the legal description 
used to identify the CWA area including longitude references that do not exist; longitude references that do 
not coincide with the corresponding location description; coordinates which are not taken to a consistent 
level of specificity; and points and bearings which do not define a closed area.  As a result, the existing CWA 
description does not meet the Florida Administrative Code (FAC) provision that the area shall be described 
… in sufficient specificity as to permit identification. 

In addition the FAC includes provisions that CWA’s may be established with proper concurrence …by the 
owner of the property wherein the area is situated.  To date the Port has found no record of coordination with 
the Port as a landowner within the proposed CWA. A review of records in the FFWCC regional office 
indicated that land ownership was reviewed but not whether the County (Port) was identified as a land 
owner.  While there is nothing to suggest that the County ever concurred with the designation as a 
landowner, there is file information that suggests that the CWA was thought to be entirely within land owned 
by the City of Miami and that the City was an active participant in the CWA designation.  Therefore it appears 
reasonable that the intent was to locate the CWA south of Port owned-land on City of Miami property.  The 
Port formally requested a resolution of CWA boundary issues over a year ago, and is waiting for the FFWCC 
to respond to this request. 

The Port has contracted with a surveyor to define the southern boundary of the Port, as part of the resolution 
of other issues.  As part of that process, a Specific Purpose survey located the boundary between City of 
Miami and the Port properties. The minimum distance from the existing channel toe and the boundary is 
greater than 250 feet.  The proposed project extends the existing channel 100 feet to the south and the 
maximum anticipated slope impact extends 78.25 feet from the new channel toe to top of slope.  The worst-
case scenario of the NW corner of the CWA coinciding with the maximum extension of the channel (178.25 
feet (100.0 + 78.25)) continues to place the proposed project within Port owned lands (178.25 feet < 200 
feet), outside of the CWA. 

Comment 7 Response 

The government will be exercising navigational servitude in support of this project. Navigational servitude 
will apply to all dredging work, deepening within the channels, disposal on Virginia Key, staging work areas, 
ocean placement of material, the compensatory reef and seagrass mitigation site(s), and the fill areas 
identified as III-A, III-B, and III-C. All lands below the mean high water line are within the navigable waters of 
the United States and are available to the Federal Government directly by navigation servitude. If this 
should be disputed, a topographical survey will be the decisive action for purposes of establishing the 
elevation for certainty. 
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Comment 12 Response 

The combined reef mitigation sites contain available space for placement of artificial reef material between 
them. This will allow for sufficient spacing between reef structures, thus there is no need to increase the 
amount of proposed hardbottom mitigation. The USACE will provide 6.2-acres of relief spread over an area 
larger than 3.3 acres in order to include interstitial sand habitat in the design.  The USACE notes that this is 
a conservative approach since the 3.3-acre impact site includes interstitial sand habitat that is being 
mitigated for as though it were actual relief. 

Comment 13 Response 

The area that will be dredged has been previously dredged and has recovered since that dredging event, as 
noted by both the USACE and NOAA. Additionally, the Port of Miami mitigated for the impacts of the 
dredging of those hardbottoms during the 1990 dredging event by the placement of 15.91 acres of 
hardbottom mitigation in 1996.  At this time the USACE has no plans to offer mitigation for the previously 
dredged and mitigated hardbottoms as requested. 

Comment 14 Response 

The contractor selected by the USACE during the bid process would determine construction methodology of 
the project. However, certain assumptions for planning and estimating purposes were made regarding 
various proposed construction techniques that may be used.  

The most likely dredging methodology alternatives for the Miami Harbor project are listed below in order of 
estimated costs: 

1. Blasting the entire channel, followed by mechanical dredge cleanup, and barge 
transport of dredged material either to ODMDS or to mitigation site. 

2. Blasting of all of the channel except for Cuts 1 and 2 (entrance channel) exclusive of 
the widening at the elbow (which would also be blasted), followed by mechanical dredge cleanup 
of the blasted areas, and transport to either ODMDS or to Mitigation site.  The non-blasted 
portions of the channel would be excavated with large cutterhead dredge with no restrictions on 
anchor placement. 

3. Same as alternative 2 above but with restricted anchor placement (i.e., within the 
limits of the channel). 

If a mechanical dredge were used, the larger rock material would be removed and segregated for use in 
constructing the mitigation sites.  Larger rock material would be placed on an ocean going bottom-dump 
barge to be transported to the proposed artificial reef sites for precise placement with an additional clamshell 
or barge-mounted crane or to the offshore Ocean Dredged Material Disposal Site (ODMDS).  

For construction of the artificial reef sites specifications would require blasting of the required quantity of rock 
from the Federal channel to approximately one cubic meter or larger boulders.  Any loose material is 
expected to disperse during removal of the rock.  Smaller rock would provide bedding material for the larger 
boulders. This design will provide material of a similar size to past DERM projects and will result in the 
structural stability necessary for long-term success of the reefs. The low relief, low complexity and high relief, 
high complexity artificial reef designs are shown in Figure 4 of Appendix J (Mitigation Plan) in the EIS.  The 
low relief, low complexity artificial reef design consists of approximately one-boulder-high rows about 25-50 
feet in width placed parallel to the shoreline.  The high relief, high complexity design includes approximately 
three-boulder-high rows about 50-100 feet wide placed parallel to the shoreline.  Reef construction will be 
refined during later detailed design phases. 

Comment 15 Response 

The USACE has and will continue to work with DERM to resolve any concerns about the HEA process..  



 
 

 

 
 

Comment 16 Response 

The area that will be dredged has been previously dredged and has recovered since that dredging event. 
Additionally, the Port of Miami mitigated for the impacts of the dredging of those hardbottoms during the 
1990 dredging event by the placement of 15.91 acres of hardbottom mitigation in 1996.  At this time the 
USACE has no plans to offer mitigation for the previously dredged and mitigated hardbottoms as requested 
by DERM. 



 
 

 

 

 

 

   
 

 
 

 

 

  

 
 

 
  

 
  

 

  
  

 

Comment 17 Response 

The USACE’ estimate includes 1 cubic meter boulders. 

Comment 18 Response 

The FEIS includes the correct information. 

Comments 19, 20, and 21 Response 

Compared to the seagrasses and hardbottom reef communities being impacted by this project, the USACE 
considers shallow, sandy softbottom to be a lower value habitat type. This habit is not considered EFH by 
NMFS and as a result the USACE rejects this request for additional mitigation. 

The USACE does not concur with DERM’s assessment that mitigation for impacts to unvegetated bottom 
has typically been required in the past, especially for Miami Harbor.  No mitigation was required for impacts 
to this type of habitat during the 1991 harbor-deepening project.  The USACE has documented that these 
areas are of relatively low value and are expected to quickly recolonize.  For further discussion, see DERM-
19 response 

The USACE does not concur with DERM’s assessment of habitat value for unvegetated areas. These areas 
are of relatively low value due to their lack of primary productivity.  Unvegetated bottoms do serve as a 
habitat for infaunal organisms that may be exploited by fish and other fauna passing through the area and 
they serve to provide a transition between other habitats. These values will not be significantly compromised 
by the dredging.  In fact, pieces of rock rubble likely to be left behind after the dredging will add to the 
variability and diversity of this habitat.  As outlined in the FEIS, this habitat is expected to recolonize very 
quickly (within one or two years) after dredging (FEIS, Section 4.6.2). 

Comment 22 Response 

The USACE does not concur with the premise that turbidity curtains and other turbidity control techniques 
cannot be used to reduce turbidity plumes generating from the project. Turbidity curtains have been used 
effectively at previous Port of Miami projects to meet the relevant water quality standards in place at the time 
of project construction.  It was only at the edges of the project, when dredging adjacent to shallow water 
depths, that the curtains were difficult to install.  The Florida Department of Environmental Protection will 
establish the overall water quality standards that will control the Miami Harbor project. In order to meet water 
quality requirements, the Contractor may need to use construction techniques in addition to, or instead of, 
turbidity curtains while working at the channel edge adjacent to seagrass resources.  These operational 
controls could include working only on the outgoing tide, the addition of turbidity hoods to a cutterhead 
dredge, using a closed bucket mechanical dredge, reducing speed of the bucket through the water column, 
or the speed of the cutterhead in this area, while working in the unconsolidated sediment. 



  
 
 

 

 

 

   

 

 
 

 
 

 

See previous page for comment 22 response 

Comment 23 Response 

The USACE concurs that it may be possible to construct the project without blasting. We do not concur that 
a non-blasting project is likely or necessarily the most cost-effective and environmentally sensitive approach 
to construction. The USACE will provide every opportunity for contractors with a non-blasting approach to 
compete for the project within a fair and competitive program.  The USACE will continue with the current 
approach with blasting as an alternative in order to fully assess potential environmental impacts of the 
project. 

Comment 24 Response 

Different blasting technologies exist today than were used in the 1980s.  The USACE has coordinated the 
use of blasting with NMFS-Protected Resources and the US Fish and Wildlife Service to address potential 
effects of blasting on endangered, threatened and protected species.  Plans currently call to use blasting 
only in areas where other dredging techniques are unsuccessful 

Comment 25 Response 

The USACE has coordinated the use of blasting with NMFS-Protected Resources and the US Fish and 
Wildlife Service to address potential effects of blasting on endangered, threatened and protected species. 
Plans currently call to use blasting only in areas where other dredging techniques are unsuccessful 



 

 
 

 
 

 

 
 

Comment 26 Response 

The USACE does not concur that reconfiguration of Lummus Island and relocation of crane operations to the 
north side of the Port is a feasible suggestion.  The Port of Miami has made significant infrastructure 
investment in the current cargo handling location and commitments to operators on yard locations. 
Investments go well beyond the construction of bulkheads, and extend to the entire wharf area, yards, and 
gate systems, as well as to the on-island transportation system. Further, the north side of Lummus Island 
cannot accommodate all ten cranes (plus additional cranes on order) now at the Port of Miami.  From an 
operational standpoint, conflicts between cruise and cargo vessels would be increased exponentially, since 
both users would be compressed onto one side of the island.  The cost of such a suggestion, and the 
resulting deleterious impacts to port operations, would have a serious and unacceptable negative impact to 
the local, state and national economy. 
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Comment 1 Response 

The Corps concurs with this comment. 



 
 

 
 

Comment 1 Response 

The Corps concurs with this comment. 
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Comment 1 Response 

The Corps concurs with this comment. 
Comment 2 Response 

The Corps concurs with this comment 



 
 
No response required 
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Comment 1 Response 

The USACE disagrees with this determination. The USACE conducted a thorough evaluation of the impacts 
associated with the project in the DEIS.  Remaining issues and comments were addressed and incorporated 
into the Final EIS (Appendix N). 

Comment 2 Response 

The USACE disagrees with this determination.  The USACE conducted a thorough evaluation of the impacts 
associated with the project in the DEIS.  Remaining issues and comments were addressed and incorporated 
into the Final EIS (Appendix N).  There has also been extensive coordination with the resource agencies 
including the U.S. Fish and Wildlife Service, the National Marine Fisheries Service, and the Florida 
Department of Environmental Protection (FDEP).  In addition, water quality certification will need to be 
obtained from FDEP for this project. 

Comment 3 Response 

The USACE has coordinated the use of blasting with NMFS-Protected Resources and the U.S. Fish and 
Wildlife Service to address potential effects of blasting on endangered, threatened and protected species. 
Plans currently call to use blasting only in areas where other dredging techniques are unsuccessful 

Comment 4 Response 

Plans currently call to use blasting only in areas where other dredging techniques are unsuccessful 

Comment 5 Response 

The USACE does not concur with this statement.  In the Biological Assessment prepared for the National 
Marine Fisheries Service under the Endangered Species Act of 1973, the USACE provided a detailed 
discussion of Johnson’s seagrass and the designated critical habitat within the project area.  This 
assessment is found in Appendix H of the EIS. Additionally, Section 3.9.1.1 of the EIS specifically discusses 
Johnson’s seagrass and designated critical habitat for the species 



 

 

 



 

 



 

 

 

 

 

 

 

 

 

 
 

 
 

 Comment 13 Response 

See response to EPA-1 Comment 

Comment 14 Response 

See response to EPA-1 Comment. 

Comment 15 Response 

See response to EPA-1 Comment. 

Comment 16 Response 

Impacts to the road system are not within the scope of the EIS, the purview of the USACE, or the 
authorization for the study as granted by Congress.  The local sponsor is participating in numerous studies 
and improvement programs intended to help address road system improvements. However, road capacity is 
not expected to limit cargo growth.  See further discussion of transportation in the response to comment 
EPA-1. 

Comment 17 Response 

See response to EPA-1 Comment. 



 
  

  
 

Comment 1 Response 

No information is available on the carrying capacity of Biscayne Bay. However, analysis for this project 
leads the USACE to conclude that the carrying capacity of the bay is not exceeded by the project 



 
 

  
 

 
 

 
 

 

 

   
 

 
 

 
 

 
 

 
  

 
 

 

 
 

  
 
 

Comment 2 Response 

See response to EPA-1 Comment. 

Comment 3 Response 

The USACE has coordinated the use of blasting with NMFS-Protected Resources and the US Fish and 
Wildlife Service to address potential effects of blasting on endangered, threatened and protected species. 
Plans currently call to use blasting only in areas where other dredging techniques are unsuccessful. 

Comment 4 Response 

The USACE disagrees with this determination.  Less than 1% (less than 10 acres) of the forage habitat 
available to manatees in Biscayne Bay (1,000 acres of seagrass in the bay - DERM, 2003) will be affected 
by the proposed project and creation of the proposed mitigation site will create approximately 24 acres in an 
area of the bay that has been documented as a manatee forage area, thus creating a net increase of more 
than 16 acres of available forage habitat for manatees in Biscayne Bay. 

Comment 5 Response 

The USACE disagrees with this statement. In the current permitting process for Phase II, the USACE has 
agreed to many manatee protection measures that were proposed by the Florida Fish and Wildlife 
Conservation Commission.  The USACE has anticipated construction methods for the Phase II project and 
the GRR by looking at the hardness of the rock in the port.  The construction methods likely to be utilized for 
both projects are confined underwater blasting and dredging.  The USACE has worked with the FWS and 
State of Florida to develop a set of standard protective protocols to protect manatees during dredging 
operations.  The conditions are included in the July 2002 BA to FWS found in Appendix H of the EIS, and 
begin on page 18 of the document, in the section entitled “Conservation Measures”.  Due to the likelihood of 
the use of confined underwater blasting for the Port of Miami projects, the USACE has worked with NMFS, 
FWS and the State to develop safety protocols for manatees, sea turtles and dolphins that may be near the 
project area in a proactive manner.   

Comment 6 Response 

The geotechnical properties of the excavated slope and the resulting slope stabilization cannot be controlled 
by the dredging process because the slope results from the removal of material from the base, as well as the 
inherent geological characteristics of the area.  The final side slope of an excavation is a function of the 
geotechnical properties and characteristics of the in-situ material.  Because of this, the side slope can only 
be approximated within a general range.  The USACE has tried to estimate as accurately as possible the 
impacts to environmentally sensitive areas, as shown in Appendix G of the EIS.  Construction would also be 
closely monitored to better ensure that excavation is contained within the proposed channel limits, thereby 
minimizing the potential for environmental impacts.  



 

 
 



 
 

 

 

 
  

 

 
  

 

Comment 12 Response 

Recent surveys and additional diver investigations on October 21, 2003, with DERM representatives of the 
Julia Tuttle borrow site (proposed as a potential seagrass mitigation site by DERM in their Technical Report 
89-10, Filling Program for Dredged Depressions in North Biscayne Bay) indicate sufficient depths for access 
and construction of the proposed seagrass mitigation site.  As a result of the recent site visit, revised 
drawings of the proposed mitigation site locations and depths are provided in Section 5.0 and Appendix J of 
the FEIS. 

Increased traffic and infrastructure needs are discussed in response to EPA-1 comment.  Concerning the 
potential for larger vessels to run aground on the Florida reef tract as they transit up and down the coast of 
Florida the response to EPA-1 comment states that the transition from smaller to larger vessels results in 
fewer vessel calls at Miami Harbor, reducing traffic congestion and associated safety problems.  This is 
demonstrated by the fact that although cargo and passenger traffic grew at average annual rates of 8.1 % 
and 2.1%, respectively, from 1990 to 2000; the number of ship calls remained about the same:  3,456 calls 
in 1990; and 3,447 calls in 2000.  This phenomenon is the direct result of the increase in size of cargo and 
cruise ships during the 1990’s. 
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Comment 2 Response 

The Shaw Environmental & Infrastructure report referenced in the response to EAS-1 comment notes that, 
while more information would be required to make a complete evaluation, the ferry slip bulkhead appears to 
still be in its useful life assuming that the bulkhead was properly designed for propeller scour potential. Past 
deepening has not appeared to impact the condition of the existing bulkhead. 
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Mr. Edward A. Swal<on. P,E. April 29, 200J. 
EAS ENGINEERING, INC. P-.ge2 

PURPOSE 

The purpose of our services on this project was ·to: review ex1sdng geotechnical data In 
\he area of the proposed dredging, evaluate the stability of the underwater side slopes, and to 
prov(de a professional opinion about the effect ofdredging on the adjacent seawall. 

LOCAL GEOLOGY 

Dade .County is located on the southern flank ofa stable carbonate platfomi on which 
thick deposits of limestones, dolomites and evapontes have accumulated. The upper two 
hundrecl feet of the.soil profile is composed predominantly of limestone and quartz sand, The.se 
sediments were deposited during several g lacial and Interglacial stages when the ocean was at 
elevations higher than presem. In many portlohs of Dade County, surface sa(ld deposits of the 
Pamlico Formation are encountered. The Pamlico sands have a !hlckness of 2 lo 5 feel and 
overlie the Miami Limestone. In western Dade County, portions of the Everglades Region 
in!erfinger with the Pamlico sand, The E;verglades soll coosists of peat and calcareous silt 
(marl) . The Pamlico sands and Everglades soils were nolencountered 1·n this study. 

The Miami Limestone is a soft to moderately hard, white, porous to very porous. 
sometimes sandy, oolitic calcareous cemented grainstone. The Miami Limestone outcrops 1n 
portions of Dade County. The Miami Limestone has a maximum ihlckness of about 35 feet 
along the AUanlic Coastal Ridge and lhlns sharply near the coastline and more gradually in a 
westerly direction, Beneatn the Miami Limestone the Ft. Thompson and Tamiamf geologlc 
formations are encountered. These formations consist of alternating layers otsand, fimestone. 
and sandstone. 

The Miami Limestone thins abruptly In an easterly direction. Borings performed al the 
Port of Miami show a 5 to 1 O·foot thick layer; while borings on Miami Beacti· sticw ltie formation 
is non-existent. Borings performed at the Portof Miami, Mlamr Beach, and Fisher Island show 
a cemented limestone layer exists between elevation -20 an<J -25 feet NGVO, but this layer Is 
rnlermltlenl. poorly cemented, and sometimes does not e)<ist When the limestone does not 
rod$t, nor'l-eemented sand is encountered_ 

RELEVANT NEARBY EXPERIENCE 

The. wrilEjr hasworke<J on or reviewed data from the following nearby projects and has 
reached the fallowing conclusions about the various soil/rock strata present In the vicinity of this 
dtedging project 

Port of Miamnoe Wall at Container Berth, KBC Project No, 872.(H dated April 9 , 1991. Soll 
borings for this project indicate a sand layer el<ists between elevatlon-{32 and -50 feet 
NGVO, 

KACO 
KAOERABEK COMPANY 
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Mr. Edward A . Swakon. P.£. April 29. 2003 
EAS ENGINEE~l!'-IG, INC. Page4 

fl soil boring performed for USACOE, Hole No CB-MH8!H8, dated September 8, "1989. 
which was performed adjacent to F1stier Island. indicates a sand/clay/s11t layer exists between 
elevation «l 1 arid - 30 feet MLW: a $&ndslone layer e)(!Sts between elevation -30 and --33; a 
:s11nd layer between eklvation -33 and-44 feet MLW. 

The writer interviewed KACO personnel who have completed numerous sportdives in 
Government Cut and the cut adiacent lo Fisher Island. These divers report th8t from a waler 
depth al O to 30 feet sandy soils are encountered with •some deg~· of side slope, and that 
from a waler depth of 30 to 60 feel a ver1ie&l l1mestone cut was found. 

TECHNICAL DISCUSSION 

Sand slopes underwater ara relatively flat and vary with the soil type, erosion forces. 
cunents, boat \fllffiC. lhe~ey element 1r1 t\11s discussion is ldenbfyl ng the locatlon of the sand 
and rock zones~ since the underwater rock i.ones will $land veltical and the underwater sand 
i.ones slough to a flatsJop ... The USACOE borings adjacent to Fisher Island show a sand layet 
e~rslS to e levation -'11 to -44 feet. but one bori119 has a 3-foot thick Cemented layer within the 
sand Lone. Borings performed on Fisher Island s11ow a sand layer to elevation - 19 feet and 
then a 6-foot thick layer of cemented limestone, under1ain by more sand. lhls Information 
seems somewhat contrad1otory, but the borings are small diameter s<1mples. trying to collect 
informat1an about a randomly remented limestone layer. Perhaps the better tool for interpreting 
the soil profile are the underwater observations made bydivers. Considenng the above 
discussion we belleve the following sut>sulface conditions eiost 

Elevation Feel NGVO Soil/Rock ()esaiplion 
0 to -5 Seawater 

-5 to-20 Sandor Silt 
-2010-30 Sand wllh random Intermittent oemenle<.l layers 
-30 lo-50 Limeslone/Sandslone 

In ourJudgement the soils frorn elevalton -5 to -30 feet NGVO will act like a sand and 
will eventually achievea flat undeiwater olope . 

Plotting e:i,"5f1n9 \;>ot\01n elevation da1a adjacel\\ \Q F1&her \~land \Jld\cates \he unclerw8'e, 
slopes currently have achieved a stable underwater slope of about 6: 1 (Horlzontal:Vertica~. 
Tills underwater slope is consi&tent with the writer's experience on other proje<;ls 

Regarding an analysis al the stabilt\Y of the underwater slope, we agree With the rational 
technique used by the USACOE 1n their Memorandum For ReCIXd prepared by H. Kenneth 
Hardee, P E dale<! July 9, 2002 ExoerplS from lhlS memoranl!um are repeated below: ' Most 
of lhe cul rn rockshould remain vertical after dredging. Howelf9r, it Is anticipated 11\al the 
sediment above the rock will fall in at slopes as flat as 1V:5H to 1V:7H. It 1s anticipated that in 
time (1 to 5 years) the typical slope along the .subjea dlannel will become 1V;7H due to wa.ve 
actlon and ongoi119 settlement of matenals " "Past experience and exisHn9 condltJons were 
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J 
CLOSURJ: 

J 
J It has been our pleasure to provide Geotechtiical Engineering services on this project. rr 

you have-questions about informatiori contained in this Report, contact the writer at 3051666-
3563, extension W . 

Sinterelv. /1J KA~l\BEi<;~~M4V 
J -</ f1/ fjJfJJJ.Pt... 

Tho~ ~Kade< abek. P.E.  
Pr0sidr ""' 04 .z."1 .a3 J 

I 
J Distrlbutiori: Original to Addressee Via U.S. Mail & Co.py Via Fax 305/444-2 112 

Copy to KACO File 
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~rom: Tern LJ01da1\@sajo2.usacc army mil 
Sent: Tuesd1ty.Ju~e24, 200311'11 N/I 
Toi lswa.r.@di3'cordy.com 
Subject: FW. Comments oo Iii• Port ot Mtoml !Oxpan5'on 

Importance: High 

--0.ogiNI ~e-
From: ~. 5<iffla 8 So'J 
Sent: Mood.ly, May 19, 2003 12:09 PM 
To: Powell, Rk:hard BSA); Jordan, Ter~ L~; ~•i. lur< R SAJ; Scatborouqii, /Bry WSAJ: McAdams, ~l 
SA.I; 5chw'dltt'llber9, er.xld R 5AJ;-str11tn, George M SAl; 'Bhope@mianidi>de.gov'; '•hal1d~~e,QOY' 
SIJbject: FW: Comments on the Port or Mia.111 E)(oanslOn 
lmpoltilnce: High 

Conmont• ~·om IllepUDl•C IT'"l'box on 1~0 Miami Har:ior Nav•9~\kln '"roll!ct.  
--Onglnal Me:;.age-····  
From: C<>plaln Dan Klpnls [majlto:coptdalll<lonlsOlmvdlllll.'\lp.ccm]  
Sent; Monday, ~lay 19, 2003 8:20 AM 
To: tesaj-PA, Pubfonaa 
SUbject: Commmts Dl1 !he Port of Miami El<l)l)l1$IOl1 

Attached are my comments regarding the proposed expansion on thePort of Miami. 

Suite 22-0 
1756 N. Bayshore Or. 
Miami, Florida 
33132 

305-672-3807 
Cap~·V~"" l<J.:p..-.w 

1i124JOJ 

http:Bhope@mianidi>de.gov


 
  

 

 

 
 

Comment 1 Response 

See EPA-1 Comment response 

Comment 2 Response 

See EPA-1 Comment response 



 
  

 

 

 
 

 

 
 

 
  

 

 

 
 

 

Comment 3 Response 

See EPA-1 Comment response 

Comment 4 Response 

While complete figures regarding the racial composition of port workers is not available, there are striking 
examples, which demonstrate that indeed, port jobs may provide significant benefits to the minority 
community of Miami-Dade County. Members of the International Longshoremans Association (ILA) do the 
work of lifting and moving at the Port of Miami.  ILA worker roles at the Port include baggage handling for 
cruise passengers, crane operation, container movement to and from yards, and container movement within 
the two unionized yards at the Port.  Approximately 1145 ILA members regularly work at the Port. According 
to the ILA, approximately 98% of their membership is Afro-American.  The ILA provides job training and 
benefits to its members, and also commands good wages for this trained workforce.  These jobs are widely 
considered to be good jobs at a wage scale above similar jobs not associated with the Port. 

Comment 5 Response 

On June 17, 2003, the FWS issued the "Miami Harbor Expansion Project Fish and Wildlife Coordination Act 
Report" (CAR).  This CAR included a concurrence under the ESA that states, "The Service concurs with the 
Corps’ determination that the construction activities related to the modification of Miami Harbor to 
accommodate the expansion of the Port of Miami "may affect but is not likely to adversely affect" the West 
Indian manatee and the American crocodile since appropriate monitoring to minimize the effects will be 
incorporated into the project design." 



 
  

  

  
 

   
 

Comment 6 Response 

Although the potential for fish mortality associated with blasting is a real possibility, a recent USACE project 
completed in San Juan Harbor, Puerto Rico had 38 blasting events between 16 July 2000 and 9 Sept 2000 
and very few fish killed.  Environmental monitoring of the blasts including counts of fishes killed by the blasts. 
Tarpon are very common in San Juan Harbor, and the environmental monitoring program recorded no 
injured or dead tarpon.  In the case of Miami Harbor, specific fish exclusion efforts that could be utilized to 
reduce the likelihood that fish would be in the area (scare charges and barrier nets) would have adverse 
impacts on the endangered and protected species in the area (specifically manatees, sea turtles and 
dolphins) and as a result cannot be employed in the GRR project. 



 
  

 

 
  

  

  
 

 
    

 
   

 

 

Comment 7 Response 

There is not a legal commercial or recreational fishery for crabs or lobsters within the federal navigation 
channel boundaries to be analyzed in the report. 

Comment 8 Response 

The USACE disagrees with this statement.  The seagrass mitigation site is located next to a seagrass bed 
with more than 85% cover and is expected to recruit quickly, particularly since some strategic planting of 
seagrass will be performed.  Both DERM and NOAA have acknowledged this.  The purpose of reef 
mitigation is not to create fishing locations; instead the purpose of the reef mitigation is to replace the habitat 
and substrates being impacted by project implementation.  Baseline fish studies for the impact sites have 
been conducted and are include in the impact assessment found in Appendix E of the EIS and long-term 
monitoring of the mitigation sites is also included in the project plans. 

The USACE has revised the planned mitigation area to cover approximately 24 acres and will conduct some 
strategic planting of appropriate species.  The USACE maintains that the proposed seagrass restoration 
project has a high probability for success and that it will recruit with seagrasses once filled.  While there is 
some inherent risk associated with any restoration project, seagrass restoration properly planned and 
executed at an appropriate site can have an excellent chance of success. In order to minimize risk the 
USACE has applied the site selection criteria contained in Fonseca et al. 1998, as suggested by the National 
Marine Fisheries Service (NMFS) in selecting this site. The cost of restoring seagrass beds at this site is 
significantly offset by the added benefit of fill disposal.  Beneficial re-use of dredge spoil is a first priority and 
strongly encouraged for these types of projects.  Dredge spoil used for restoration of the seagrass bed will 
not have to be otherwise disposed 



 
  

  

 

 
 

 

 

Comment 9 Response 

As required by the NEPA process, a Scoping letter was sent to all interested parties (federal, state, local 
agencies, governments and interest groups) in January 2000 requesting input in project design as well as 
input on items of concern to the interested parties. A Notice of Intent to Prepare an Environmental Impact 
Statement was sent to the same individuals in August of 2001 requesting input in the project design and 
comments on the proposed scope of the DEIS.  The Corps has conducted numerous field investigations and 
meetings for federal, state and local resource agencies, as well as conducting an Alternatives Formulation 
Briefing at the Port in April 2002, and the public meeting following the release of the Draft EIS. The DEIS 
was mailed to all effected local, county, state, and federal governments, as well as environmental groups 
and individuals who had requested to be placed on the Corps mailing list.  Two copies of the complete 
document were also placed on file with the Miami-Dade County main library reference desk and the DEIS 
was posted to the Jacksonville District’s website for anyone to access. 

Comment 10 Response 

The contract will require the Contractor to use barges that are in good working condition. This means that 
barges must seal properly and during loading and transit to spoil disposal sites.  If during rock loading, the 
barge seals are damaged, then the Contractor will be required to repair or replace his equipment so that 
siltation does not occur during transport and water quality objectives are met. 



 

 

 

 
 

Comment 11 Response 

The Port improvements are based on an economic analysis that demonstrated that National Economic 
Development (NED) benefits exceeded NED costs, and as such, there is a Federal interest in investing in 
the improvements.  See response to Comment EPA-1 for a description of the general public benefits and 
costs of the proposed improvements. 




