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CESAJ- EN- GS July 9, 2002

MEMORANDUM FOR Record,

SUBJECT: M am Harbor Deepeni ng and W deni ng Proj ect

1. Reference. Reference the teamneeting with
representatives fromthe Jacksonville D strict CCE and
representatives of the Mam Port Authority this norning,
same subj ect.

2. The Port Authority’'s Concern. The Port Authority
expressed concern for estimating, as accurately as
possi bl e, the after dredge slope of Fisherman’s channe

bet ween the Lummus | sland Turning Basin and Fi sher |sland.
This concern was born of need for environnental stewardship
so that the proper anmount of mtigation for sea grasses

i npacted by the cut could be planned.

Wth this in mnd the Port Authority requested, at the
referenced neeting, that Geotechnical Branch provide
docunent ati on of the methods and reasoni ng used for
arriving at the after dredge slopes that it provided in
Decenber 2001. |In addition, it was requested that Design
Branch provide a typical cross section of the subject
channel indicating the elevation of rock and the
antici pated sl ope configuration of both the rock and the
sedi nents above the rock.

3. Ceologic Lithol ogy of Fisherman’s Channel and Its
Banks. Generally, the geologic lithology of the area of
t he channel consists of two |layers. The |ower |ayer
consists of |inestone and consoli dated sedi nents of sands
and silty sands. The upper |ayer consists primarily of
very soft, low shear strength silts and clays and has a
typi cal thickness of about 12 feet. The thickness of this
| ayer appears to be generally uniform If this layer was
not encountered at this thickness in sone |ocations it was
because the portion of the |layer was apparently dredged or
scoured away. In some |ocations, a deposit of very |oose
cl ayey sand was encountered in the upper two feet.

The core borings encountered rock between the
el evations of —-11.2 and -16.0 feet NGVD with the exception
of core boring CB-MI89-58 at the west end of the channel,
whi ch encountered rock at elevation -27.7 feet. However,




this core boring also encountered nmaterial with appreciable
shear strength over the rock beginning at elevation —-17.7
feet.

Aside fromthe exception of core boring CB MH89-58, the
core borings encountered mainly clays and silts of very | ow
shear strength fromthe nmud |ine at elevations ranging form
—-2.8 to -13.0 feet to at or near the top of rock. This |ow
shear strength was indicated on the boring | ogs by notes
that the split spoon sanpler settled under its own wei ght
t hrough these materials whereas a 140l b hamrer nornmally
drives the sanpler.

4. After Dredge Slopes. The dredging will be perfornmed as
a box cut. Mst of the cut in rock should remain vertical
after dredging. However, it is anticipated that the

sedi mrent above the rock will fall in at slopes as flat as
1V:5H to 1V:7H. It is anticipate that in tinme (1to 5
years) the typical slope along the subject channel wll
beconme 1V: 7H due to wave action and ongoi ng settlenent of
materials. The materials fromthis |ong-term sl oughing
will settle in the bottomof the channel adjacent to the
vertical rock cut nmaking the rock cut appear to be non-
vertical in future surveys.

5. Method and Rational Used in Estimating After-Dredge
Channel Slopes. Data used in the analysis were the

bat honetric survey of the existing channel and side sl opes
and al so core borings drilled in 1989 and 1990.

Past experience and existing conditions were used in
estimating the after-dredge sl opes of the rock and the
overlying soft sedinents of the proposed channel. For the
rock, there is sufficient past experience in Mam Harbor
to anticipate that the cut rock will stand verti cal
Therefore, no analysis was necessary for the cut in rock.
For the very soft materials above the rock, the materials
are so soft that it was estinmated that the existing slopes
are representative of natural slopes that formfromthe
scour of currents and wave action.

A theoretical analysis could be perfornmed. However,
for such an analysis to provide a realistic estimate of the
actual after-dredge conditions accurate neasurenments of the
mat eri al shear strength would need to be made for use in
the nodel. Shear strength neasurenents are either made by
direct neans (i.e. an In-Situ test or a |aboratory test on
an undi sturbed sanple) or indirectly such as using bl ow
counts froma Standard Penetration Test (SPT) with
enpirical correlations. However, since this material is so




soft that SPT drill rods will settle through it, field In-
Situ nmeasurenents are very difficult to nmake. Wile it may
be possible to nake In-Situ nmeasurenents or to retrieve an
undi sturbed sanple for |aboratory testing in such soft
materials, it is typically very difficult. However, it nay
not be necessary in this case as the after-dredge sl opes of
t he proposed channel will likely be very close to the
exi sting slopes in the subject channel. The rational for
this anticipated result is as follows.

The proposed cut will both w den and deepen the
exi sting channel. Wile some of the soft unconsoli dated
materials will be dredged in the w dening process,
deepening wi Il be acconplished by cutting into the
underlying rock. Therefore, the vertical distance fromthe
toe of the soft unconsolidated nmaterials to the top of the
dredged slope will remain the sane. Also, because of the
proximty of the new channel slope to the existing, the
shear strength and unit weight paraneters of the soft
sedi nents of the new sl ope can be anticipated to be very
simlar to those of the existing slope. For these
principal reasons, it can rationally be anticipated that
the existing slope is a suitable approxi mati on of the | ong-
term sl ope of the proposed channel .

H. Kennet h Har dee, P.E.
CGeot echni cal Engi neer,
Geot echni cal Branch



SIDESLOPE IMPACTS

Water level

(-) ¥ (av)
e

MNatural Ground

104’
- L | |
Box Cut Angle of Repose
) Channel / Berthing Area 20 84' (av)* .
12’ +

33‘1‘

/

* Estimate assumes an average of 12" at 1V.7H= 84

1:V: T:H (av)
in unconsolidated sediments

After Dredge Slope

0V:1H (av)
in rock

Sloughed Material

ﬁ—- (accummulates over time)



	ABSTRACT
	EXECUTIVE SUMMARY
	LIST OF FIGURES
	LIST OF TABLES
	1.0PURPOSE AND NEED FOR THE CONSIDERED ACTION
	1.1Project Authorization
	1.2Project Location
	1.3Project Purpose
	1.4Related Environmental Documents
	1.5Scoping
	1.6Permits, Licenses, and Entitlements

	2.0ALTERNATIVES
	2.1Background
	2.2Description of the Alternatives
	2.2.1No-Action Alternative
	2.2.2Alternative 1
	2.2.3Alternative 2 (Recommended Plan)

	2.3Alternatives Eliminated from Detailed Evaluation
	
	
	
	Component




	2.4Recommended Plan
	2.5Comparison of Alternatives
	Disposal Sites
	2.7Construction Techniques
	2.7.1Blasting


	3.0AFFECTED ENVIRONMENT
	3.1Coastal Environment
	3.2Geology and Sediments
	3.3Water Quality
	3.4Seagrass Communities
	3.4.1Flora and Fauna Associated with Seagrasses

	3.5Hardbottom and Reef Communities
	3.5.1Hardbottom Within the Channel Zone
	3.5.2Dominant Biota of Hardbottom/Reef Habitats
	3.5.3Fishes Associated with Hardbottom/Reef Habitats

	3.6Unvegetated Bottom
	3.7Rock/Rubble Communities
	3.8Essential Fish Habitat
	3.9Protected Species
	3.9.1Marine Vegetation
	3.9.2Marine Mammals
	3.9.2.1West Indian Manatee
	3.9.2.2North Atlantic Right Whale

	3.9.3Sea Turtles
	3.9.4American Crocodile
	3.9.5Piping Plover
	3.9.6   Least Tern

	3.10Other Areas of Special Concern
	3.10.1Manatee Protection Areas
	3.10.2Bill Sadowski Critical Wildlife Area
	3.10.3Biscayne Bay Aquatic Preserve
	3.10.4Biscayne National Park

	3.11Air Quality
	3.12Noise
	3.13Utilities
	3.14Hazardous, Toxic, and Radioactive Materials
	3.15Economic Factors
	3.16Land Use
	3.17Recreation
	3.18Aesthetics
	3.19Cultural Resources

	4.0ENVIRONMENTAL CONSEQUENCES
	4.1Coastal Environment
	4.1.1No-Action Alternative
	4.1.2Alternative 1
	4.1.3Alternative 2 (Recommended Plan)

	4.2Geology and Sediments
	4.2.1No-Action Alternative
	4.2.2Alternative 1
	4.2.3Alternative 2 (Recommended Plan)

	4.3Water Quality
	4.3.1No-Action Alternative
	4.3.2Alternative 1
	4.3.3Alternative 2 (Recommended Plan)

	4.4Seagrass Communities
	4.4.1No-Action Alternative
	4.4.2Alternative 1
	4.4.3Alternative 2 (Recommended Plan)

	4.5Hardbottom and Reef Communities
	4.5.1No-Action Alternative
	4.5.2Alternative 1
	4.5.3Alternative 2 (Recommended Plan)

	4.6Unvegetated Bottom
	4.6.1No-Action Alternative
	4.6.2Alternative 1
	4.6.3Alternative 2 (Recommended Plan)

	4.7Rock/Rubble Communities
	4.7.1No-Action Alternative
	4.7.2Alternative 1
	4.7.3Alternative 2 (Recommended Plan)

	4.8Essential Fish Habitat
	4.8.1No-Action Alternative
	4.8.2Alternative 1
	4.8.3Alternative 2 (Recommended Plan)

	4.9Protected Species
	4.9.1Marine Vegetation
	4.9.1.1Johnson’s Seagrass
	4.9.1.1.1No-Action Alternative
	4.9.1.1.2Alternative 1
	4.9.1.1.3Alternative 2 (Recommended Plan)


	4.9.2Marine Mammals
	4.9.2.1West Indian Manatee
	4.9.2.1.1No-Action Alternative
	4.9.2.1.2Alternative 1
	4.9.2.1.3Alternative 2 (Recommended Plan)

	4.9.2.2North Atlantic Right Whale
	4.9.2.2.1No-Action Alternative
	4.9.2.2.2Alternative 1
	4.9.2.2.3Alternative 2 (Recommended Plan)


	4.9.3Sea Turtles
	4.9.3.1No-Action Alternative
	4.9.3.2Alternative 1
	4.9.3.3Alternative 2 (Recommended Plan)

	4.9.4American Crocodile
	4.9.4.1No-Action Alternative
	4.9.4.2Alternative 1
	4.9.4.3Alternative 2 (Recommended Plan)

	4.9.5Piping Plover
	4.9.5.1No-Action Alternative
	4.9.5.2Alternative 1
	4.9.5.3Alternative 2 (Recommended Plan)

	4.9.6   Least Tern
	4.9.6.1No-Action Alternative
	4.9.6.2Alternative 1
	4.9.6.3Alternative 2 (Recommended Plan)


	4.10Other Areas of Special Concern
	4.10.1Manatee Protection Areas
	4.10.1.1No-Action Alternative
	4.10.1.2Alternative 1
	4.10.1.3Alternative 2 (Recommended Plan)

	4.10.2Bill Sadowski Critical Wildlife Area
	4.10.2.1No-Action Alternative
	4.10.2.3Alternative 2 (Recommended Plan)

	4.10.3Biscayne Bay Aquatic Preserve
	4.10.3.1No-Action Alternative
	4.10.3.2Alternative 1
	4.10.3.3Alternative 2 (Recommended Plan)

	4.11.1No-Action Alternative
	4.11.2Alternative 1
	4.11.3Alternative 2 (Recommended Plan)
	4.12.1No-Action Alternative
	4.12.2Alternative 1
	4.12.3Alternative 2 (Recommended Plan)
	4.13.1No-Action Alternative
	4.13.2Alternative 1
	4.13.3Alternative 2 (Recommended Plan)

	4.14Hazardous, Toxic, and Radioactive Materials
	4.14.1No-Action Alternative
	4.14.2Alternative 1
	4.14.3Alternative 2 (Recommended Plan)

	4.15Economic Factors
	4.15.1No-Action Alternative
	4.15.2Alternative 1
	4.15.3Alternative 2 (Recommended Plan)

	4.16Land Use
	4.16.1No-Action Alternative
	4.16.2Alternative 1
	4.16.3Alternative 2 (Recommended Plan)

	4.17Recreation
	4.17.1No-Action Alternative
	4.17.2Alternative 1
	4.17.3Alternative 2 (Recommended Plan)

	4.18Aesthetics
	4.18.1No-Action Alternative
	4.18.2Alternative 1
	4.18.3Alternative 2 (Recommended Plan)

	4.19Cultural Resources
	4.19.1No-Action Alternative
	4.19.2Alternative 1
	4.19.3Alternative 2 (Recommended Plan)

	4.20Cumulative Impacts
	4.20.1Historic Natural Resource Impacts
	4.20.1.1Past Activities, 1970-Present
	4.20.1.2Port Expansion Project of 1980
	4.20.1.3Channel Deepening Project of 1991
	4.20.1.4Other Minor Activities
	4.20.1.5Impacts Summary for Past Activities

	4.20.2Current Natural Resource Impacts
	4.20.2.1Current Proposed Miami Harbor Navigational Improvements
	4.20.2.2Direct and Indirect Natural Resource Impacts

	4.20.3Future Natural Resource Impacts
	4.20.4Overview of Cumulative Impacts

	4.21Unavoidable Adverse Impacts
	4.22Irreversible and Irretrievable Commitments of Resources
	4.23The Relationship Between Local Short-Term Use
	4.24Energy Requirements and Conservation
	4.25Natural or Depletable Resources
	4.26Scientific Resources
	4.27Native Americans
	4.28Reuse and Conservation Potential
	4.29Indirect Effects
	4.30Compatibility With Federal, State, and Local Objectives
	4.31Conflicts and Controversy
	4.32Uncertain, Unique, or Unknown Risks
	4.33Precedent and Principle for Future Actions
	4.34Environmental Commitments

	5.0MITIGATION FOR ADVERSE IMPACTS
	5.1 Mitigation Plan
	
	
	
	
	Hardbottom Impacts and Mitigation






	6.0COMPLIANCE WITH ENVIRONMENTAL REQUIREMENTS
	6.1National Environmental Policy Act of 1969
	6.2Endangered Species Act of 1973
	6.3Fish and Wildlife Coordination Act of 1958
	6.4National Historic Preservation Act Of 1966
	6.5Clean Water Act of 1972
	6.6Clean Air Act of 1972
	6.7Coastal Zone Management Act of 1972
	6.8Farmland Protection Policy Act of 1981
	6.9Wild and Scenic River Act of 1968
	6.10Marine Mammal Protection Act of 1972
	6.11Estuary Protection Act of 1968
	6.12Federal Water Project Recreation Act
	6.13Fishery Conservation and Management Act of 1976
	6.14Submerged Lands Act of 1953
	6.15Coastal Barrier Resources Act (CBRA) and Coastal Barrier Improvement Act (CBIA) of 1990
	6.16Rivers and Harbors Act of 1899
	6.17Anadromous Fish Conservation Act
	6.18Migratory Bird Treaty Act and Migratory Bird Conservation Act
	6.19Marine Protection, Research and Sanctuaries Act
	6.20Magnuson-Stevens Fishery Conservation And Management Act
	6.21E.O. 11990, Protection of Wetlands
	6.22E.O. 13089, Coral Reef Protection
	6.23E.O. 11988, Flood Plain Management
	6.24E.O. 12898 Environmental Justice

	7.0PUBLIC INVOLVEMENT
	7.1Scoping and Agency Coordination
	7.2List of Recipients
	7.3Comments Received and Response

	8.0LIST OF PREPARERS
	9.0REFERENCES
	10.0INDEX
	FinalRptMitOptionsMiami.pdf
	LIST OF FIGURES
	LIST OF TABLES
	1.0 	INTRODUCTION
	1.1	Project Purpose

	2.0	TECHNICAL APPROACH
	2.1	Location of Survey
	2.2	Bathymetric Survey
	2.3	Video Survey Methodology
	2.4	Biological Data Collection
	2.4.1	Seagrass Mitigation Areas
	2.4.2	Offshore Artificial Reef Areas

	2.5	Analysis and Interpretation

	3.0	RESULTS
	3.1	Seagrass Mitigation Sites-Bathymetry and Marine Resource Characterization
	3.1.1	Bathymetry
	3.1.2	Marine Resources
	3.1.2.1	Live Bottom Habitat
	3.1.2.2	Artificial Reef Habitat
	3.1.2.3	Seagrass Distribution
	3.1.2.3.1	Seagrass Frequency of Occurrence, Abundance, and Density
	3.1.2.3.2	Frequency of Occurrence
	3.1.2.3.3	Abundance
	3.1.2.3.4	Density

	3.1.2.4	Potential Seagrass Mitigation Area Survey-Diver Reconnaissance


	3.2	Offshore Artificial Reef Areas

	4.0	RECOMMENDATIONS
	4.1	Seagrass Mitigation Areas
	4.2	Offshore Artificial Reef Areas

	5.0	LITERATURE CITED




