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MIAMI HARBOR, FLORIDA
APPENDIX B

ENGINEERING

A. INTRODUCTION

1. General. This appendix presents the discussion of applicable design
considerations and construction methods utilized to adequately address the
project requirements and to establish a basis for the cost estimates. General
requirements for real estate and operation and maintenance are also presented.

2. Selected Plan. The selected plan would include construction of the
recommended NED plan with the addition of the locally preferred deepening
option. The plan would include several components as follows:

Component 1c. The entrance channel from Station 0+00,Cut-1 to Station
10+00,Cut-1 would be widened from 500 feet to 800 feet symmetrically about the
centerline. From Station 10+00,Cut-1 to Station 20+00,Cut-1 the channel width
would uniformly transition back to 500 feet. The project depth would be
increased from 44 feet to 52 feet.

Component 2a. A turn widener would be constructed from Station 10+00,Cut-3
(Range 400) to Station 19+00,Cut-3 (Range 505). The project depth would be
increased from 42 feet to 50 feet.

Component 3b. The Fisher Island Turning Basin in Cut-3 would be increased
from 1200 feet to 1500 feet , and the project depth would be increased from 42
feet to 50 feet. The northeast portion of the Turning Basin would be truncated to
avoid potential impacts to the existing sea grasses.

Component 4. The western end of the main channel would be realigned
approximately 200 feet to the south to provide for future construction of
additional cruise ship berths along the north side of the channel. The channel
would transition from Station 65+50 Cut-4 to Station 91+65 Cut-4. The project
depth would remain at 36 feet and no additional dredging is anticipated.

Component 5a. Fisherman’s Channel along the south side of Lummus Island
would be widened 100 feet to the south and the Lummus Island Turning Basin
would be reduced to a 1500 foot diameter from the currently authorized diameter
of 1600 feet. The project depth would be increased from 42 feet to 50 feet.

An overall view of the Miami Harbor Project with the proposed alternatives is
presented on Plate B-1. Detailed plan views of the project channel are provided
on Plates B-3 through B-15. An index of these plan views is shown on Plate B-2.



A discussion of the plan formulation involved in the selection of the selected plan
is presented in the main portion of this report. All soundings presented in this
report are at Mean Lower Low Water. The relationship between datums and
NGVD 1929 is provided on Plate B-2.

B. HYDROLOGY AND HYDRAULICS

3. General. A detailed discussion of the natural forces affecting the study area
was presented in the Miami Harbor Feasibility Report and Environmental Impact
Statement, dated June 1989. The areas of discussion include waves, winds,
tides, currents, tropical storms, and hurricanes.

In general, however, the currents and water surface elevations in Miami Harbor
are subject to the astronomical Atlantic Ocean and Gulf Stream eddies, the
effects of winds, upland drainage, and the variations in barometric pressure.

The tidal currents in Government Cut cause the greatest influence on navigation.
The highest currents are during flood tide, but currents during both ebb and
flood present a navigation problem.

4. Velocity and Salinity Assessment. The Coastal and Hydraulics Laboratory
(CHL) at the Engineering Research and Development Center (ERDC) in
Vicksburg, Mississippi prepared a report summarizing the findings from a depth-
averaged two-dimensional finite element hydrodynamic circulation modeling
study investigating velocities and salinity in the harbor and on velocities along the
coastal ocean shoreline in the vicinity of Government Cut. The report details the
boundary conditions used to drive the simulation, and the existing harbor
configuration, to those obtained for the proposed harbor configuration. The
report is included as Attachment A to this Appendix.

5. Ship Simulator Modeling. a. Previous. The Corps of Engineers Waterways
Experiment Station in Vicksburg, Mississippi conducted a ship simulator study in
support of preparation of the Miami Harbor Design Memorandum, dated October
1991. The final report was published in April 1991

b. Recent. During the Fall of 2000, a navigation study consisting of real-time
ship simulation modeling was conducted by the Simulation, Training,
Assessment and Research (STAR) Center in Dania, Florida. The results and
recommendations of this latest study are included in Attachment B to this
Appendix.

6. Projected Impacts to Channel Shoaling. Recent sediment budget studies’
have been performed along the length of the Dade County Beach Erosion
Control project, which extends along the length of the Dade County Atlantic
shoreline from northern Sunny Isles southward to Government Cut. These
sediment budget studies indicate that the net littoral transport in the vicinity of
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Government Cut is about 24,000 cy/yr to the south, which represents the
maximum potential sediment transport rate into the channel. The most recently
calculated sediment budgets conclude that an average of 15,000 cy/yr is
deposited in the interior channels, while 9,000 cy/yr is deposited in shoals along
the outer reaches of the channel. These values agree closely with observed
shoaling rates as determined from dredging records.

The proposed widening and deepening of the entrance channel would tend to
further decrease any sediment bypassing, but under the existing conditions the
Miami Harbor entrance channel already forms a complete littoral barrier.
Examination of the sediment budget for Government Cut shows that the entire
volume of southward-directed sediment transport is deposited into the interior
and exterior reaches of the channel, and the volume of sediment bypassed
across the entrance channel to downdrift beaches is essentially zero. The
proposed deepening and widening of the existing project cannot therefore further
increase the rate of channel shoaling or decrease the volume of sediment
bypassing.

Numerical modeling of the proposed channel improvements has been
performed, and the results of these simulations show that negligible changes to
current velocities and salinity levels will occur throughout the extent of the project
as a result of the proposed improvements.

Due to the lack of sediment bypassing under the existing conditions, and due to
the negligible changes in tidal current velocities as determined by numerical
modeling, no significant changes to the existing shoaling rates and patterns of
deposition are expected due to construction of the proposed channel
improvements at Miami Harbor.

! Dade County Regional Sediment Budget, Coastal Systems International, January 1997; Dade
County Evaluation Report, Jacksonville District, COE, October 2001

C. GEOTECHNICAL INVESTIGATIONS

7. Geologic History. Due to previous dredging projects of the harbor and
entrance channel, the majority of the project area is exposed rock. A few
localized areas are mantled by a few feet of sand due to shoaling. The sand is
usually tan or gray, contains some fines and also fills solution holes in the
underlying rock. A portion of Cut 1 in the Entrance Channel, between the reefs,
is sand with no rock. In areas not previously dredged, yellow to white massive
limestone and sandstone units of the Miami Oolite Formation are overlain by
sand and silts. The Miami Oolite Formation has many solution channels and is
very permeable. It has a maximum thickness of 30 feet in the project area and
has its base at an approximate elevation of —-35.0 ft. MLW. The presence of a
hard basal conglomerate at this elevation signifies the unconformable contact
with the older Fort Thompson Formation. The Fort Thompson consists of tan
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colored, sandy limestone, calcareous sandstone and seams of sand. With
deeper depths, the sand seams increase in size and are thicker than the rock
strata in some places. Many solution holes are present and are either open or
filled with sand or secondary limestone. In both the Miami Oolite and the Fort
Thompson Formations solution activity and re-crystallization have created zones
of differential rock strength that cause the rock to fragment into large pieces that
makes excavation difficult.

8. Investigations. Many of the borings taken in Miami Harbor are from previous
dredging projects and are of limited use as the material they represent has
already been removed. These core borings and locations can be found in the
Miami Harbor Channel, Florida, General Design Memorandum (GDM), Revised
May 1991. Additional borings have been drilled since the last dredging event.
Borings were taken in 1993 to investigate a rock claim in the entrance channel
from Station 8+00 to Station 40+00. To investigate the area around Dodge
Island, 11 additional core borings were drilled in 1995. The cores from the
borings that are useable from these sources were disposed of when the Port
Authority took control of the project and are no longer available for viewing.
Eighteen borings were drilled in January 2001 to further investigate the Lummus
Island Turning Basin and gather additional information for the General
Reevaluation Report (GRR). Prior to obtaining the additional borings that will be
required for Plans and Specifications, it is recommended that a Resistivity study
be conducted using the Aquares System. This will provide information on the
relative hardness (based on density) of the rock to be excavated and help
identify areas that are more likely to require blasting. It will also delineate sand
and rock interfaces, both vertically and horizontally. In addition, it will identify
rock slabs or boulders that may exist within the channel limits as a resuit of
previous construction. 2 The 2001 core borings encountered primarily rock but
recovered very little solid core due to the porous nature of the rock and breakage
during drilling operations.

9. Previous Dredging. The last deepening was excavated in two phases using
cutterhead and hydraulic excavator dredges. The entrance channel and half of
Fisherman’s Channel was Phase | and was dredged to —42.0 ft. using a
cutterhead dredge with great difficulty. The Lummus Island Turning Basin area
was Phase |l and with the exception of a few places, could not be dredged below
about — 35.0 ft. with a large hydraulic excavator. The excavator could not find
the fractures needed to wedge the bucket into the rock for removal. An
unconformity was identified in the GDM at about this depth where the rock gets
harder and is believed to be the contact with the Fort Thompson Formation. The
remainder of the rock is scheduled for removal to a depth of —42.0 ft.

10. Materials Encountered. A description of the materials encountered during
subsurface investigations is provided as follows:

2 6/03/04 - Added previous four sentences
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COMPONENT 1

Widening seaward portion of Cut 1 from 500 to 800 ft.

Sta. 0+00 to Sta. 20+00. The material to be removed is hard to very hard,
fossiliferous limestone with coral from the surface down, with exception to the
western end of the transition zone, outside of the reef area, which is sand. The
limestone is porous and massive, containing many voids and vugs. The rock
was highly broken due to the nature of the rock and the drilling process resulting
in little or no recovery of solid core.

Channel Deepening from -44 feet to -52 ft. MLLW.

Sta. 0+00 to Sta. 14+00. This is a reef area where limestone and sandstone is
exposed at the channel surface. The seaward 500 feet of the channel is in
increasingly deep water that is below the depths considered for deepening. The
limestone is moderately hard to hard, very porous, massive and vuggy with
cavities throughout the rock due to the formation of the rock in a reef
environment and/or through solution activity and replacement. Divers reports
have confirmed rock fragments up to 20 inches covering the channel bottom.
These fragments are present due to rock breaking off of the reef and previous
dredging episodes where the larger fragments could not be picked by the hopper
dredge and were actually pushed up in rows along the channel. The bottom of
the channel was reported to undulate by over 3 feet due to furrows produced by
past dredging operations.

Sta. 14+00 to Sta. 34+00. Carbonate and quartz sand and shell is the dominant
material between the reefs with little or no rock being present except scattered
rock fragments throughout and in areas in close proximity to the reefs. Initial
core borings indicate that the sand is continuous to approximately —59.0 ft.

Sta. 34+00 to Sta. 55+00. This is an area that requires further delineation. The
divers report confirmed an area of continuous limestone with rock fragments
ranging in size from gravel to boulders up to 20 inches. This area was
characterized as having “wind rows” with a 1-foot height difference on the
surface of the channel due to cutterhead dredging activities. The report
indicated an adjacent sand area with rock fragments primarily 1-6 in. with no
continuous rock. The area had boulders 4-5 feet in diameter strewn about.
Recent core borings in the reef area shows sand to —52.0 ft. with a 1-foot layer of
limestone that was disturbed by dredging, as reported by the diver survey. Data
is very sparse in this area and older borings show that the material removed
previously was rock in most of this area. The borings did not go deep enough to
indicate what material was below that. Until further data is collected, based on
old borings and the diver survey, the majority of this area is considered rock. An
area of sand does occur to —-53.0 ft. in the southern end of the channel at Sta.
46+00 extending to the northern side of the channel at Sta. 52+00. The sand
then continues on the northern half of the channel to Sta. 67+00. The sand on
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the North side of the channel may go deeper than —54 ft. as that is where the
borings terminated.

Sta. 55+00 to Sta. 83+00. The reach primarily consists of hard sandstone from
the surface to at least —54.0 ft. with one area of sand in the area of boring CB-
MH89-12 on the North side of the channel from Sta. 55+00 to Sta. 67+00, as
described in the above paragraph. The sandstone is porous, fossiliferous, and
vuggy and contains many cavities. The rock also contains many small seams
(< 1 foot) of moderately hard sandstone and sand with shell within the unit.
Coral with calcite deposits were encountered from —51.2 to —53.2 ft. in boring
CB-MH89-121.

Sta. 83+00 to Cut 2 Sta. 13+00. The materials in the bend joining Cuts 1 and 2
and widener are represented by hard limestone and moderately hard to hard
sandstone from the surface down. All of the rock is porous, vuggy, and
fossiliferous and contains cavities. The rock units contain thin seams of
moderately hard and hard limestone and loose or poorly cemented sand.
Sections of solid core (4 foot) representing more competent rock were recovered
in core borings CB-MH89-21 and 128. This area may prove more resistant to
dredging.

Cut 2 Sta. 13+00 to Cut 3 Sta. 0+00. The materials in the channel are
represented by hard limestone, moderately hard and hard sandstone. A 1-2 foot
layer of sand at the surface is present throughout, on average to —48 ft.
Transitioning West from the dogleg to Cut 3, the rock becomes primarily
moderately hard sandstone with thin lenses of hard sandstone. Hard limestone
and sandstone units occur but in lesser amounts. Larger sand and shell layers
up to approximately 2 feet thick also become prevalent. The rock in this reach is
porous, vuggy, massive and fossiliferous containing cavities and sand seams.

COMPONENT 2

Add turn widener at Buoy #15, deepen to —-50.0 ft. MLLW.

Cut 3 Sta. 12+00 to Sta. 19+00. The widener is a triangular cut along Fisher
Island at the junction of the Cut 3 Entrance Channel and Fisherman’s Channel
alignments. The water depths vary from —46.0 ft., near the channel, to -9.0 ft.
near Fisher Island. Materials to be dredged from the surface to —24.0 feet
include moderately hard to hard limestone. The limestone is massive, very
fossiliferous and permeable with approximately 1.0 foot solid core pieces
occurring between -10.5 and -16.5 ft. (hard limestone area). From -24.0 to
-50.0 ft., a clean sand (SP) is the dominant lithology. The sand contains thin
seams of hard sandstone to -32.5 ft. From —32.5 to —-36.0 ft., a moderately hard
sandstone with seams of sand and hard limestone occurs. From —36.0 to —50.0
ft., the sand contains thin seams of hard sandstone and limestone with
occasional layers of hard limestone that are approximately one foot thick. Rock
is present below —50.0 ft.



COMPONENT 3

Deepen remainder of Cut 3 from —42.0 to -50.0 ft. MLLW.

Cut 3 Sta. 0+00 to Sta. 26+00. The materials to be removed are moderately hard
sandstone with seams of loose sand and clean sand with thin sandstone lenses.
A one-foot layer of hard limestone occurs between —47.0 and —48.0 ft. in the
southern part of the channel. Hard limestone exists at approximately —-50.0 ft..

Expand Fisher Island Turning Basin.

Cut 3 Sta. 26+00 to Sta. 42+00, North Expansion. Surface depths range from -
11.0to -47.0 ft. From the surface to depths of approximately -30.0 ft., the
materials are predominantly sand, both clean and silty, with areas of soft to
moderately hard limestone beginning at -15.0; Below 30.0 ft., are units of hard
to very hard, fossiliferous limestone and sandstone with seams of loose sand
and poorly cemented rock. Ranging between —45.0 ft. and —48.0 to —50.0 ft., the
lithology is clean sand with many thin lenses of sandstone with hard limestone
below —50.0 ft.

Fisher Island Turning Basin Deepening to —50.0 ft. MLLW.

Surface depths vary from —43.0 to —48.0 ft. with the extreme western end having
a high area of —31.0 ft. This area is characterized with an intermittent 0.5-1.0
foot layer of clean sand at the surface followed by moderately hard, porous
sandstone with thin seams of loose sand, poorly cemented rock and hard
sandstone to approximately —48.0 ft. Below —48.0 ft. is a hard to very hard
limestone. The limestone is massive and permeable containing many cavities
that have been filled and solidified. Secondary recrystallization of the limestone
is present in addition to hard coral. This area requires further investigation to
define the limits of the hard rock.

COMPONENT 5

Fisherman’s Channel extension 100 feet to the South.

Existing surface depths vary from —-3.0 to —46.0 ft. MLW. From Sta. 0+00 to
Sta. 20+00, the rock contact from the surface is at —41.0 ft. grading up to -12.0
ft. at Sta. 20+00. The rock contact in the shallow area from Sta. 20+00
westward continues at approximately —12.0 ft., fluctuating to —17.0 ft. where
Fisherman’s Channel opens into the Lumus Island turning widener. The
unconsolidated material above the rock is shelly, silty or clayey sand at the
surface underlain by clay, silt, shell and/or clean sand. The rock, in general, is a
moderately hard to hard limestone or sandstone, depending on the sand content.
The rock is massive, porous, sandy, fossiliferous and is riddled with partially
filled voids or cavities. Sand layers occur throughout the rock but is more
prevalent on the eastern end of Fisherman’s Channel between Sta. 3+00 and
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40+00. A 10-12 ft. layer of sand exists between the rock units dipping to the east
from Sta. 40+00 beginning at —23.5 ft. to Sta. 13+00 at —32.5 ft.

The rock is initially about 10 foot thick before a one to three foot sand layer and
or cavity separates it from a very hard and dense limestone layer that varies from
2-4 feet thick. This layer occurs at elevations varying between —27.0 to —32.0 ft.
from Sta. 30+00 to the western end of the extension. The limestone contains
hard coral and re-deposited crystalline limestone. Although solid cores were
taken from this layer during drilling operations, the layer does contain voids and
is permeable. This may represent the contact between the Miami Oolite and Fort
Thompson Formations. Below this rock is a hard, massive limestone that is very
porous and contains many cavities and solution holes that are partially filled with
secondary, soft to moderately hard limestone. At about —43.0 ft., the rock
becomes harder more solid and coralline with crystalline secondary deposits.

Fisherman’s Channel Deepening from —42.0 to —-50.0 ft. MLLW.

The materials underlying Fisherman’s Channel are hard to very hard, massive
sandy limestone and calcareous sandstone. The rock is fossiliferous, permeable
and porous containing many solution channels. Some areas have undergone
secondary recrystallization and are very hard and dense, while certain areas
have seams of sand intermixed throughout the rock. Sta. 15+00 — Sta. 21+00 is
predominantly sand to about —47.0 ft. where the borings end or rock is
encountered. The majority of the channel has been cut to approximately —46.0
ft. with exception to the extreme western section where removal of the rock to —
42.0 ft. is scheduled to occur.

Lumus Island Turning Basin Deepening from —42.0 to -50.0 ft. MLLW.

The turning basin is scheduled to be deepened to —42.0 ft. in 2002. The
materials below —42.0 are similar to that in Fisherman’s channel, consisting of
moderately hard to very hard limestone and sandstone. A 1-4 ft. sand layer is
continuous throughout most of the turning basin. The sand layer varies in depth
from approximately —45.0 to —53.0 ft.. The sand layer was exposed on the
eastern portion of the turning basin that had been dredged to —45.0 ft. The sand
layer is not found in the southwestern portion of the turning basin. It is difficult to
predict the amount of limestone overlying the sand layer until the deepening of
the basin to —42.0 ft. is complete as the depth of dredging in the past has been
well below the project depth.

11. Laboratory Analyses. Representative samples of unconsolidated
materials from selected core logs were sent to Law Engineering and
Environmental Services in Jacksonville, Florida for analysis. The applicable logs,
and laboratory reports of specific gravity, unconfined compression tests, grain
size distribution curves, and settling rates testing are included in Attachment C to
this Appendix.




12. Blasting and Excavation. The majority of the material to be removed is
rock and most of that rock is moderately hard to hard to very hard and may >
require blasting. Also, from previous dredging experience, gravel, cobbles and
boulders are expected to be present throughout the project. The following
requirements for blasting would be included in the construction contract plans
and specifications:

Blasting shall conform to the requirements specified within the Plans and
Specifications. The contractor is required to follow all requlations regarding the
transporting, handling and storage of explosives, safety, and any state, county,
municipal, Port Authority and Coast guard laws or codes. The contractor must
hold a public meeting to answer, by a blasting specialist, any questions
concemning blasting prior to blasting. The contractor is required to make the
necessary plans, examinations, pre-blast vibration surveys and test blasts.
Blasting shall only be performed in conjunction with an Endangered Species
Watch Plan as discussed in the EIS. Prior to the commencement of blasting
operations, the contractor is required to submit a detailed blasting plan including,
the location, size, spacing, type of explosives, sequence and pattern of delays,
anticipated peak particle velocity, maximum peak positive airblast overpressure
at the nearest structure to the blast and a description of and purpose for special
methods. The plan must be approved by the contracting officer. A specialist in
vibration control will monitor the seismograph readings to verify vibrations from
blasting. If underground utilities have not been removed at the time of blasting, a
50-foot no-blast radius around the utility should be observed. The Contractor
shall coordinate blasting operations with the Miami Harbor Port Authority and the
U.S. Coast Guard.

D. DESIGN AND CONSTRUCTION

13. General. A project plan and plan plate index with location map are shown
on Plate B-1 and Plate B-2, respectively. The proposed project plan with channel
wideners and turning basins is shown on Plates B-3 through B-15. The diked
upland disposal area on Virginia Key (Plate B-16) would be used for the
placement of the excavated sands. Some typical sections of the proposed
project excavation are provided on Plates B-19, B-20, and B-21.

14. Channel Wideners. The channel wideners in Cut-1 would be constructed
from Station 0+00 to Station 10+00 to a width of 150 feet each side of the
existing channel limits. A uniform transition would be constructed from Station
10+00 to Station 20+00. The wideners would be excavated to a project depth of
52 feet plus applicable overdepths.

15. Turning Basins. The proposed Fisher Island Turning Basin
( approximately 1500-foot diameter) would be located on the centerline of the

® 6/03/04 - Changed “will” to “may”
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channel at approximately Station 21+30. The turning basin would be excavated
to a project depth of 50 feet plus applicable overdepths.

16. Side Slopes. For estimating purposes, the average side slope for the
proposed excavation was determined to be 1 vertical on 3 horizontal (1V:3H) in
sand and approximately 1vertical on 0.5 horizontal (1V:0.5H) in rock.

During project construction, the contractor would be required to implement
adequate quality control measures to minimize excavation beyond the channel
limits. This will insure a more vertical side slope and thereby minimize sea grass
impacts.

17. Environmental Considerations. The environmental impacts of the project,
including the proposed mitigation plan, are discussed in detail in the main report
and in the Environmental Impact Statement (EIS). For information on side slope
determinations refer to Appendix G of the EIS.

The dredging in sand or unconfined material would be performed as a box cut.
Most of the cut in rock should remain vertical after dredging. However, it is
anticipated that the sediment above the rock will fall in at slopes as flat as
1V:0.5H to 1V:7H. It is anticipate that in time (1 to 5 years) the typical slope
along the subject channel will become 1V:7H due to wave action and ongoing
settlement of materials. The materials from this long-term sloughing will settle in
the bottom of the channel adjacent to the vertical rock cut making the rock cut
appear to be non-vertical in future surveys.

18. Overdepths. An additional 1-foot of overdepth is included in the excavation
quantities to allow for dredging inaccuracies.

19. Disposal Areas. The existing diked upland disposal area located on
Virginia Key would be used for placement of the sand material from construction
of the project. A minimal cost for preparation of the disposal area is included in
the project cost estimate. The rock would be placed in the mitigation areas
located offshore and in Biscayne Bay north of the Julia Tuttle Causeway. Refer
to Plates B-1, B-16, and B-17. An excavation and disposal plan is provided on
Plate B-22. This plate identifies the approximate quantities of sand and rock that
would be excavated from the various reaches of the project, and the anticipated
method of construction and subsequent disposal.

20. Construction Procedure. For cost estimating purposes, it is anticipated
that a rock cutterhead dredge would be used for excavation of both sand and
rock in Cuts 1 & 2. This material would be loaded into scows and hauled to the
ocean disposal area. The sand from the Fisher Island Turning Basin and
Fisherman’s Channel expansions would be excavated by hydraulic pipeline
dredge and placed into the diked-upland disposal area on Virginia Key. The rock
would be blasted and then removed by hydraulic excavator and loaded into
barges. A portion of the rock would be used to construct the offshore artificial
reefs and the seagrass mitigation area in Biscayne Bay, and the excess wouid
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be hauled to the ocean disposal area. A detailed discussion of the estimate
assumptions is included in the project cost estimate.

E. RELOCATIONS

21. General. The project sponsor will be required to assume the costs of all
relocations and alterations. Two utilities likely to be relocated prior to
construction of this project would be affected if they remain in their current
locations. The utilities are WASD 54-inch sewer line crossing Component 2 and
one 24-inch water main crossing Fisherman’s Channel in Component 5.

22. Utilities. The location of utilities within the project area is shown on Plate
B-18. The Miami-Dade Water and Sewer Department (WASD) owns a force
sewer main in a submarine crossing within Component 2 leading from Miami
Beach to its Fisher Island treatment plant. The crossing consists of a 54-inch
ductile iron pipe running under the riverbed with top of pipe elevation at elevation
—50 feet. If relocation were required, SAJ estimates that design and construction
would cost $5 million to $6 million and take two years to complete using the
directional drilling method. Installation and removal of the 54-inch sewer main
using the trenching method resulted in a lower cost and, therefore, is included as
the relocation cost in the project cost estimate in Table B-1.

Additionally, WASD owns a water main in a submarine crossing within
Component 5 leading from Fisher Island to Lummus Island. This crossing
consists of a 20-inch concrete pipe running under the riverbed with top of pipe
elevation at elevation —53.0 feet. If relocation were required, SAJ estimates that
design and construction would cost $2.5 million to $5 million and take two years
to complete using the directional drilling method. Installation and removal of the
20-inch water main using the trenching method resulted in a lower cost and,
therefore, is included as the relocation cost in the project cost estimate in Table
B-1.

The Florida Power and Light Company (FP&L) owns two transmission lines in a
submarine crossing within Component 5 leading from its Fisher Island plant to
Lummus Island. The crossing consists of one 69 kV circuit and one 138 kV
circuit each inside 24-inch pipe conduits with top of pipe elevation at elevation —
45.8 feet and 45.6 feet Local Mean Low Water (LMLW). These transmission
lines will be relocated as part of the continued construction of the currently
authorized project. Further discussion is presented in the main report.

23. Berthing Areas. As an item of local cooperation, the Port of Miami would
be responsible for the dredging of the project berthing areas to provide the
appropriate depths. It is proposed in this report to increase the width of the



berthing areas in Fisherman’s Channel to 160 feet. The current width is 100
feet. A discussion of this topic is presented in the main report.

F. OPERATION AND MAINTENANCE

24. General. The Federal Government would be responsible for operation and
maintenance of the navigation improvements proposed in this report upon
completion of the construction contract. The Federal Government currently
maintains the existing project. The contractor would be responsible for all
maintenance during the construction contract.

25. Maintenance Dredging. Miami Harbor experiences very little shoaling.
Since construction of the 36-foot project in 1973, the harbor has been
maintained only once to remove an estimated 250,000 cubic yards of shoal
material. This was in 1989, resulting in an average shoaling rate of about 15,000
cubic yards. Based on this shoaling history, it is anticipated that implementation
of the selected plan would have only minimal effect on the average annual
maintenance costs. A discussion of the sediment budget studies and numerical
modeling in Miami Harbor is presented in paragraphs 170 through 173 in the
main report.

26. Dredged Material Management Plan (DMMP). A preliminary dredged
material management plan assessment has been prepared and a discussion is
provided in the main report. See Appendix E to the main report.

27. Navigation Aids. The U.S. Coast Guard would be responsible for providing
and maintaining navigation aids. Additional aids to navigation would be required
for this project, and the estimated cost is included in the project cost estimate.
The U.S. Coast Guard anticipates that the following changes would be required.

Component 1¢c. No Change.

Component 2a. Relocate several buoys at no cost. Relocate Light 15 to the
center of the widener. The estimated cost would be $150,000.

Component 3b. Relocate one Light at an estimated cost of $7,500.

Component 4. No Change.

Component 5a. Relocate one Light at an estimated cost of $7,500, and
discontinue one Light at an estimated cost of $1,000.




G. QUANTITIES AND COST ESTIMATES

28. Summary of Costs. The estimates of first cost for construction of the both
the NED plan and the Selected Plan were prepared using M-CACES software
and are presented in Table B —1. The estimate includes a narrative, a summary
cost, and a detailed cost showing quantity, unit cost, and the amount for
contingencies for each cost item. The costs of the non-construction features of
the project are also included in the cost estimate.

The costs have been prepared for an effective date of October 2003.

H. SCHEDULE FOR DESIGN AND CONSTRUCTION

29. Schedule for Design and Construction: An estimated schedule for
completion of plans and specifications and other applicable construction
milestones is provided as below. The schedule is based on authorization of the
project in a Water Resources Development Act (WRDA) of 2004.
Preconstruction, Engineering, and Design (PED) would begin after receipt of the
Division Engineer’s Public Notice.

1st CONTRACT (Components 1¢c and 2a)

Complete Draft Plans and Specifications October 2005
BCO Review and Final Plans and Specifications * February 2006
Advertise / Award Contract May 2006
Start Construction (12 Months) August 2006
Complete Construction July 2007

2nd CONTRACT (Components 3b and 5a)

Complete Draft Plans and Specifications April 2006

BCO Review and Final Plans and Specifications August 2006
Advertise / Award Contract November 2006
Start Construction (29 Months) February 2007
Complete Construction Dredging June 2009
Complete Offshore Reefs (4 Months) October 2009
Complete Seagrass Mitigation (4 Months) February 2010

* BCO represents Bidability, Constructibility, and Operability

B-13
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PROJECT COST ESTIMATE
NED Plan and Selected Plan
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Planning Estimate for General Reevaluation Report (GRR), including Profit and

Contingency (Final NED Recommended Plan and Locally Preferred Plan)

Miami Harbor, Florida

NED Recommended Plan - 49'(*) and 51'(**) Project Depths
Locally Preferred Plan - 50'(*) and 52'(**) Project depths

(*) - Inner Harbor Segments

(**) - Outer Harbor Segments

Reference Email of 12 December 2003 from CESAJ-PD-PN/R. Powell requesting
final MCACES be prepared for the Final Report. This included the NED

Recommended Plan and Locally Preferred Plan final cost requirements.

* - Final revisions made to the final plans MCACES following review by the
Study Manager, R. Powell on 17 December 2003.

Revised quantity computations covering each plan segment ere provided by
CESAJ-EN-DL/J. McRae on 12 September 2003. This included separation of the
dredge materials into rock not requiring drilling and blasting and non-rock
materials. It is assumed that the material in Segment 1C Cut-1/2 PI-Widener
will be rock requiring drilling and blasting according to the final

geotechnical analysis of the plans.

CESAJ-EN-DL/R. Henderson provided the final revised Seagrass mitigation site
design information and the offshore reef mitigation site design requirements

including quantities to be included in the final plans.

Final NED Plan as follows:

1C - Cuts 1 and 2 and PI-Widener: 51' Required Depth + 1' Allowable
Overdepth with disposal into the Miami Harbor ODMDS.

2A - Cut 3 New Widener: 49' Required Depth + 1' Allowable Overdepth
with disposal of the rock material into the offshore artifical reefs or
into the Miami Harbor ODMDS.

3B - Cut 3 (Fisher Island T. Basin): 49' Required Depth + 1' Allowable
Overdepth with disposal of rock into the offshore artificial reefs
or into the Miami Harbor ODMDS. Non-rock material will go into the

Virginia Key upland site.

5A - Fisherman's Channel and Lummus Island T. Basin: 49' Required
Depth + 1' Allowable Overdepth. Also, designated Port Berthing Areas
adjacent to Fisherman's Channel to 49' Required Depth + 1'
Allowable Overdepth with disposal of rock into the offshorxe artificial
reefs, Biscayne Bay seagrass mitigation hole, or into the Miami Harbor
ODMDS. Non-rock material will go into the Virginia Key upland
site with some of the material being used later to cap the Biscayne

Bay seagrass mitigation hole.

EQUIP ID: REGO3F Currency in DOLLARS CREW ID: NATO1A UPB ID: UPO1EA
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Final LPP Plan as follows:

1C - Cuts 1 and 2 and PI-Widener: 52' Required Depth + 1' Allowable
Overdepth with disposal into the Miami Harbor ODMDS.

2A - Cut 3 New Widener: 50' Required Depth + 1' Allowable Overdepth
with disposal of the rock material into the offshore artifical reefs
or into the Miami Harbor ODMDS.

3B - Cut 3 (Fisher Island T. Basin): 50' Required Depth + 1' Allowable
Overdepth with disposal of rock into the offshore artificial reefs
or into the Miami Harbor ODMDS. Non-rock material will go into the

Virginia Key upland site.

5A - Figherman's Channel and Lummus Island T. Basin: 50' Required
Depth + 1' Allowable Overdepth. Also, designated Port Berthing Areas
adjacent to Fisherman's Channel and Lummus Island T. Basin to 50'
Required Depth + 1' Allowable Overdepth with disposal of rock into the
offshore artificial reefs, Biscayne Bay seagrass mitigation hole, or
into the Miami Harbor ODMDS. Non-rock material will go into the
Virginia Key upland site with some of the material being used later

to cap the Biscayne Bay seagrass mitigation hole.

Future Project Maintenance Requirements.

There will be no additional maintenance dredging required resulting from the
construction of the final plans as indicated in the Main Report under "Future

Operations and Maintenance Section according to CESAJ-EN-HC/T. Martin.

Mitigation Requirements as follows:

Construct Offshore Reefs - One Low Relief Low Complexity (LRLC) south of
Cut-1 Entrance Channel and one High Relief High Complexity (HRHC) south of

Cut-1 Entrance Channel with dredged rock from the project.

* - Fill existing holes located in Northern Biscayne Bay with dredged rock and

sand from the project using the DERM recommended mitigation site location.

Preconstruction, Construction, and Post Construction Monitoring added to
the estimate based on the costs and requirements provided by Mr. Steve Dial

of Dial-Cordy Associates via CESAJ-PD-E/Terri Jordan.

Revised the Post Construction Monitoring from 3 to 5 years.

Seagrass Mitigation Oversite and Monitoring (5 years) cost added to

the estimate that were provided by the Port's consultant, Ms. Pat McNeese.

* - Beagrass planting added to the environmental mitigation based on estimate
of $576,000 that was provided in Email dated 17 November 2003 from the Port
of Miami, Ms. Amy Kimball-Murley.

EQUIP ID: REGO3F Currency in DOLLARS CREW ID: NATO1lA UPB ID: UPO 1EA
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Estimate Assumptions:

1. Dredging of rock material will be accomplished using a hydraulic excavator
dredge loading scow barges. Drilling and blasting will be required of all
rock prior to dredging except within Segment 1C, Cuts 1 and 2 (Outer

Government Cut) .

Dredging in Cuts 1/2 and PI-Widener based on using a Rock cutterhead dredge
loading scow barges vs. the hydraulic excavator with blasting. Blasting
will be required in the Cut 1/2 PI-Widener only according to the latest

geotechnical analysis.

2. Dredging of non-rock (unclassified) material will be accomplished using a

30-inch cuttersuction pipeline dredge with boosters.

3. The dredging costs were computed using the Cost Engineering Dredge
Estimating Program (CEDEP) in accordance with ER 1110-2-1302. Dredge
production used in CEDEP was derived from historic contract production for

similar work.

4. The construction of the offshore mitigation reefs will use rock
material dredged from the project utilizing the same dredge and scow barges.
An additional clamshell dredge or barge mounted crane capable of offshore
operations will be required for precise placement of the rock specified

for the construction the HRHC reef.

5. The cost estimate for the mitigation constructon is the ADDED cost only.
This is based on the assumption that all the material used to construct the
offshore reef and for filling the bay holes will come from the dredging. If
the dredge material is later found not to be satisfactory for mitigation
purposes, the cost estimate will have to be revised upward to account for
obtaining offsite material. This could result in a substantial cost

increase for the mitigation.

The filling of the holes in Northern Biscayne Bay will use rock material
dredged from the project utilizing the same dredge but requiring the use of
smaller scow barges due to the limited depths along the Waterway route
accessing the holes. The sand material for capping the holes following the
placement of the rock material will require the use of a smaller crane barge
to offload the material from the Virginia Key upland disposal site into the
same small scow barges. The loaded scow barges will then be hauled to the

holes and place the sand on top of the previously placed rock.

EQUIP ID: REGO3F Currency in DOLLARS CREW ID: NATO1A UPB ID: UPOJEA
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The following guantities and design requirements for the seagrass and offshore

reef mitigation (increased) provided by CESAJ-EN-DL 8 Dec 03.

25 Acre Hole - 2,1251f x 5001f using 720,000 cyds rock and 80,000 cyds sand.
Low Relief LRLC - 35.1 acres using 100,000 cyds of rock from dredging.
High Relief HRHC - 20.0 acres using 150,000 cyds of rock from the dredging.

6. The removal of the existing utilities crossing the channel impacted by
the new project construction will follow the relocation (installation) of the
replacement utilities as part of the construction dredging for the new
project. The existing utilities are a 54" concrete force main crossing
Government Cut-2 and a 20" ductile iron water main crossing Fisherman Channel,

according to the WASD asbuilts.

The relocation will include cleaning and inspection of the abandoned lines
prior to removal. The excavated/removed pipeline and dredged material will be
disposed of in a specified offshore disposal location (either the Miami Harbor

ODMDS or for reef creation).

The relocation (installation) of the replacement pipelines (54" Concrete Sewer
Force Main and 20" Ductile Iron Water Main) will involve the excavation by
hydraulic excavator dredge and scow barges of a 100 foot wide open trench
following drilling and blasting for the cover area and a 20 foot wide trench
for the pipeline placement. New lines to be same type pipeline and

construction as the original lines for the estimate.

The new lines will then be placed within the trench and covered and compacted
with specified backfill material which will either consist of a portion of the
excavation material along with disposal material already located at Virginia
Key upland disposal site if needed. This will be accomplished using a small
clamshell crane barge with scow barges. The remaining excavation material

not used for backfilling the trenches will be disposed of in designated

offshore location (either the Miami Harbor ODMDS or for reef creation) .

The new lines with then be pressure tested and inspected by the WASD.

Most of the construction equipment required for the utility relocation work
will already be on site to be used for the dredging work. This will

significantly reduce the mobilization cost for the utility relocation work.

On 2 December 2003 CESAJ-EN-DM/G. Deloach provided final design requirements
including the construction of cofferdams at either end of the pipeline

relocations for disconnection/reconnections below Mean High Water elevation.

7. Turbidity Monitoring and Endangered Species Monitoring costs are included

in the dredging unit costs.

EQUIP ID: REGO3F Currency in DOLLARS CREW ID: NATO1A UPB ID: UPO1EA
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Estimate Parameters:

1. Contractor Field Overhead, Home Office G&A, Profit, and Bond indirect
costs are included in the estimate computed in MCACES based on historic

contractor rates for similar work.

2. Used 20 percent contigency on the estimated construction costs which is

appropriate for the level of project design.

3. PED and S&A non-construction costs ARE included in the estimate.

The percenatage of total construction cost as indicated by CESAJ-EN-DL/R.
Henderson is 3 percent for PED and by CESAJ-CO-CS/S. Anderson is 8.5
percent for S&A.

4. Real Estate/Lands and Damages costs ARE included in the estimate.

These costs were provided separately by Real Estate Division (CESAJ-RE).

5. Aids To Navigation costs ARE included in the estimate and were provided by
the U.S. Coast Guard, 7th District, Mr. Joe Embress via his letter dated 31
October 2001.

6. Utility Relocation costs for existing utility crossings impacted by the
new project ARE included in the estimate. The applicable depths of impact and
the diminsions for the new utility trenches were provided by CESAJ-EN-DM/G.
Deloach and CESAJ-PD-PN/R. Powell.

7. Port Bulkheads ARE included in the estimate and were provided by the Miami
Port Authority via their letter to CESAJ-DP-C/Mr. Bradd Schwichtenberg dated 8
March 2002. These costs are under the Associated General Items work category
in MCACES.

8. Preconstruction, Construction, and Post-Construction monitoring of the

mitigation areas is included in the estimate based on the cost and

requirements provided by Mr. Steve Dial, Dial-Cordy Associates.

LABOR ID: SARY2K EQUIP ID: REGO3F Currency in DOLLARS CREW ID: NATO1A UPB ID: UPOIEA
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Estimated Construction Times for Final Plans.

NED Recommended Plan - 49'/51' Project Depths:
Segment 1C = 1 month mob/demob + 6.25 months construction = 7.25 months
Segment 2A = 0 month mob/demob + 0.16 months construction = 0.16 months
Segment 3B = 0 month mob/demob + 5.78 months construction = 5.78 months
Segment 5A = 1 month mob/demob +17.90 months construction = 18.90 months
Offshore Reefs = 1 month mob/demob + 3.00 months construction = 4.00 months
Fill Bay Holes = 1 month mob/demob + 3.00 months construction = 4.00 months

Total Estimated Construction Time 49'/S51' Project Depths 40.09 months

Locally Prefered Plan - 50'/52' Project Depths:

Segment 1C = 1 month mob/demob + 6.49 months construction = 7.49 months
Segment 2A = 0 month mob/demob + 0.17 months construction = 0.17 months
Segment 3B = 0 month mob/demob + 6.48 months construction = 6.48 months
Segment 5A = 1 month mob/demob +19.67 months construction = 20.67 months
Offshore Reefs = 1 month mob/demob + 3.00 months construction = 4.00 months
Fill Bay Holes = 1 month mob/demob + 3.00 months construction = 4.00 months
Total Estimated Construction Time 50'/52' Project Depths = 42.81 months

NOTE: Other project construction such as the Port's Bulkheads, Mitigation
Areas, Utility Relocations and Aids to Navigation could be assumed to be done

concurrently with the above dredging work.

EQUIP ID: REGO3F

Currency in DOLLARS CREW ID: NATO1A
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** PROJECT OWNER SUMMARY - Contract **

01 NED RECOMMENDED PLAN (49'&51') 126,318,728 22,517,686 148,836,414
02 LOCALLY PREFERRED PLAN (50'&52') 133,499,717 23,809,883 157,309,600
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SUMMARY PAGE 2
** PROJECT OWNER SUMMARY - Category **

QUANTY UOM CONTRACT COST CONTINGN TOTAL COST UNIT

01 NED RECOMMENDED PLAN (49'&51')

01_ A Construction Cost 112,563,428 22,512,686 135,076,114
01_ B Non-Construction Cost 13,755,300 5,000 13,760,300
TOTAL NED RECOMMENDED PLAN (49'&51') 126,318,728 22,517,686 148,836,414

02 LOCALLY PREFERRED PLAN (50'&52')

02_ A Construction Cost 119,024,417 23,804,883 142,829,300
02_ B Non-Construction Cost 14,475,300 5,000 14,480,300
TOTAL LOCALLY PREFERRED PLAN (50'&52') 133,499,717 23,809,883 157,309,600

LABOR ID: SARY2K EQUIP ID: REGO3F Currency in DOLLARS CREW ID: NATO1lA UPB ID: UPO lEA
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CONTINGN

TOTAL COST

NED RECOMMENDED PLAN (49'&51')

A Construction Cost

Relocations

03 Cemetery, Utilities, & Structure

Mob, Demob & Preparatory Work

0l
02
03
04

Drilling & Blasting Mob/Demob
Hydraulic Dredge Mob/Demob
Clamshell Crane Barge Mob/Demob

Pipeline Installation

TOTAL Mob, Demob & Preparatory Work

Utilities

01 Trench Excavation - 20" Water

02 Trench Excavation - 54" Sewer

03 Pipeline Installation 20" Line
04 Pipeline Installation 54" Line
05 Backfill Trench - 20" Water Line
06 Backfill Trench - 54" Sewer Line
07 Test - Inspect New 20" Pipeline
08 Test - Inspect New 54" Pipeline
09 Clean & Abandon 0ld 20" Pipeline
10 Clean & Abandon 0ld 54" Pipeline
11 Cofferdams old 20" Pipeline

12 Cofferdams old 54" Pipeline

13 Cofferdams new 20" Pipeline

14 Cofferdams new 54" Pipeline

TOTAL Utilities

Credits for Salvaged Material

TOTAL Cemetery, Utilities, & Structure

TOTAL Relocations

Navigation Ports and Harbors

01
01_

01_ A\O2

01_ A\o2.

01_ A\02.03.01

01_ A\02.03.01\
01_ A\02.03.01\
01_ A\02.03.01\
01_ A\02.03.01\
01_ A\02.03.18

01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.18\
01_ A\02.03.28

01_ A\12

01_ A\12.02

01 A\12.02. 1
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EQUIP ID: REGO3F

Harboxrs

Mobil, Demobil & Prep Work

26996
43403
1000.00
1500.00
22822
35500
1000.00
1500.00
1000.00
1500.00

Currency in DOLLARS

cy
cy
LF
LF

Qa

LF
LF
LF
LF

171,215

957,483
1,493,555
201,895
285,262
311,523
442,675
1,387
2,204
5,663
14,787
21,219
44,555
21,219
44,555

4,019,195

CREW ID: NATOlA

13,080
9,417
2,590
9,156

34,243

191,497
298,711
40,379
57,052
62,305
88,535
277

441
1,133
2,957
4,244
8,911
4,244
8,911

803,839

205,457

1,148,980
1,792,265
242,274
342,314
373,828
531,210
1,665
2,645
6,795
17,744
25,463
53,466
25,463
53,466

4,823,034

UPB ID: UPOIEA

42.
41.
242.
228.
16.
14.

= P

56
29
27
21
38
96

.66
.76
.80
.83
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01_

01

01_
01_

01_

01

01_
01_

01

01_

01 _

01_
01_
01_
01_

01_

01_
01_
01_
01_

01

01_
01_
01_
01_
01_
01_
01_
01_
01
01_
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a\12.
_ a\12.
a\12.
a\12.

a\12.

_ A\12.
A\i2.
a\12.
_ A\12.
a\12.

A\1l2.

A\12.
A\l12.
A\12.
a\12.

a\1l2.

A\1l2.
A\12.
a\12.
A\1l2.

A\12.

A\12.
a\12.
A\1l2.
A\l2.
a\12.
A\12.
A\l2.
A\12.
A\12.

A\12

02.
02.
02.
02.

02.

0z2.
02.
02.
02.
02.

02.

02.
0z2.
02.
02.

02.

0z2.
02.
02.
02.

02.

02.
02.
02.
02.
02.
02.
02.
02.
02.
.02.

AN
1\
1\
1\

oW N e

Mechanical Dredge Mob/Demob

Pipeline Dredge Mob/Demob

Drilling & Blasting Mob/Demob

Rock Cutterhead Dredge Mob/Demob

TOTAL Mobil, Demobil & Prep Work

2 Drilling and Blasting

2\
2\
2\
2\
2\

[ N

Alternative
Alternative
Alternative
Alternative

Alternative

1C
2A
3B
5A
5A

- Cut 1/2 PI.WID. 66204

TOTAL Drilling and Blasting

3

3\
3\
3\
3\

Mechanical Dredging

a1 o W

Alternative
Alternative
Alternative

Alternative

2A
3B
5A
SA

Cut 3 Widener 18660
Cut 3 489965
F.C. & L.I.T.B. 1627006
Port Berths 228617

2430452
Cut 3 Widener 18660
Cut 3 489965
Fisherman Chan. 1627006
Port Berths 228617

2364248

TOTAL Mechanical Dredging

4

4\
4\
4\
4\

TOTAL Pipeline Dredging

5

wu
~

5\
5\
5\
5\
5\
5\
5\
5\

ol
-~

Pipeline Dredging

[\ N6 N = |

O YW O N U W N e

Alternative
Alternative
Alternative

Alternative

ic
3B
S5A
SA

- Cut 1/2 & WID. 1764160

Cut 3

326643

F.C. & L.I.T.B. 406752

Port Berths

Disposal Areas (Virginia Key)

Replace Dike Material

Excavation for CMP

Wood Piles,

50 1f each

Driving Wood Piles

Metal Hardware

CMP Materials

Positioning Weirs

Attaching Weirs to Piles

Pipeline Placement

Transport material

EQUIP ID: REGO3F

Currency

47036

2544591

50000

18.00
18.00

w

.00
.00

w

in DOLLARS

Cy

?4a

cy
cYy

cY
CY

4

cY
cy
cY
CcY

BCY

EA
EA

EA
EA
EA

466,395
799,703
653,990
1,360,299

3,280,387

1,539,835
236,159
8,563,636
29,308,884
4,120,027

43,768,542

143,024
4,050,262
13,151,602
1,847,983

19,192,872

14,537,159
777,581
893,799
103,357

16,311,897

235,161
19,416
7,510
27,666
392
176,941
4,611
1,131
4,895
5,371

CREW ID: NATO1A

93,279
159,941
130,798
272,060

307,967
47,232
1,712,727
5,861,777
824,005

8,753,708

28,605
810,052
2,630,320
369,597

3,838,574

2,907,432
155,516
178,760

20,671

3,262,379

47,032
3,883
1,502
5,533

78
35,388
922
226
979
1,074

559,675
959,643
784,788
1,632,359

3,936,464

1,847,803
283,391
10,276,364
35,170,661
4,944,032

52,522,250

171,629
4,860,315
15,781,922
2,217,580

23,031,446

17,444,591
933,097
1,072,559
124,029

19,574,276

282,193
23,300
9,013
33,199
471
212,329
5,533
1,357
5,874
6,445

27.
15.
20.
21.
21.

21.

v v Vv v

NN N W

500.
1844.

1844.

452

UPB ID: UPO1EA

91
19
97
62
63

61

.20
.92
.70
.70

.74

.89
.86
.64
.64

.69

.64

69
38

38

.44
367.

15
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TIME 11:54:14

SUMMARY PAGE 5

01_
01_
01_

01_
01_
01_
01_
01_

01_
01_

01_

01_

01_

01_

0L_

01_
01_

01_

01_
01_
01_

LABOR ID: SARY2K

a\12.
a\12.
A\12.

A\12.

A\l12.
A\12.
a\12.
A\12.
A\12.
a\12.

a\l2.

a\12.

02.
02.
02.

02.

02.
02.
02.
02.
02.
02.

02.

02.

5\ !1 Precise Material Placement 3000.00

5\ 12 Compaction around Pipeline

5\ !3 Other Compaction

TOTAL Disposal Areas (Virginia Key)

6 Environmental Mitigation

6\ 1 LRLC Reef Mitigation (35.1 AC.) 100000
6\ 2 HRHC Reef Mitigation (20.0 AC.) 150000
6\ 3 Fill North Biscayne Bay Holes 720000
6\ 4 Capping Material For Bay Holes 80000
6\ 5 Turbidity Control at Bay Holes

6\ 6 Seagrass Planting at Bay Holes 3.00

TOTAL Environmental Mitigation

7 Associated General Items

7\ 4 Port Bulkhead Construction

TOTAL Associated General Items

TOTAL Harbors

TOTAL Navigation Ports and Harbors

TOTAL Construction Cost

B Non-Construction Cost

B\O1

B\O1.

B\O1.
B\01.

B\20

B\20
B\20

B\20.

Lands and Damages

01

01.
0l1.

Acquisition/Administration Costs

1 Federal
2 Non-Federal

TOTAL Acquisition/Administration Costs

TOTAL Lands and Damages

Mitigation Monitoring

.01

Pre-Reef Deployment Site Surveys

.02 Baseline Biological Surveys

03

Construction Monitoring

EQUIP ID: REGO3F

10.00

Currency in DOLLARS

Ccy

cYy

cy
cy
cy

DY

3,975 795
7,121 1,424
3,713 743
497,905 99,581
125,566 25,113
3,169,719 633,944
1,584,110 316,822
881,840 176,368
155,395 31,079
576,000 115,200

6,492,630 1,298,526

19,000,000 3,800,000

112,563,428 22,512,686

10,000 2,500
10,000 2,500
20,000 5,000
20,000 5,000
25,000 0
25,000 s}
50,000 0

CREW ID: NATO1A

4,770 1.59
8,546
4,456
597,486
150,679 1.51
3,803,663 25.36
1,900,932 2.64
1,058,208 13.23
186,474

691,200 230400

7,791,156

22,800,000

135,076,114

25,000
25,000
50,000 5000.00

UPB ID: UPOIEA
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** PROJECT OWNER SUMMARY - Task **

TIME 11:54:14

SUMMARY PAGE 6

01_
01_
01_

01_
01_

o1_

01_

01_
01_

01_

01_

01_

01_
01_

02

02_

02_

02_

02

02_

LABCR ID: SARY2K

B\20.04 Completion Report

B\20.05 Post-Construction Monitoring 5.00 YR

B\20.06 Seagrass Mitigation Oversite

B\30
B\31

B\99

B\99.

B\99.
B\99.

B\99.

B\99.

B\99.

B\99.
B\99.

TOTAL Mitigation Monitoring

Planning, Engineering & Design

Construction Management (S&I)

Aids to Navigation

1 Alternate 2A

1. 1 Relocated Light 15
1. 2 Light 15 Annual Maintenance

TOTAL Alternate 2A

2 Alternative 3B

2. 1 Relocate One Light

TOTAL Alternative 3B

3 Alternative S5A

3. 1 Relocate One Light

3. 2 Discontinue One Light

TOTAL Alternative 5A

TOTAL Aids to Navigation

TOTAL Non-Construction Cost

TOTAL NED RECOMMENDED PLAN (49'&51')

LOCALLY PREFERRED PLAN (50'&52')

A Construction Cost

A\02

Relocations

A\02.03 Cemetery, Utilities, & Structure

A\02.03.01 Mob, Demob & Preparatory Work

A\02.03.01\ 01 Drilling & Blasting Mob/Demob

EQUIP ID: REGO3F Currency in DOLLARS

20,000 0
250,000 0
235,000 0
605,000 0

3,380,000 0
9,570,000 0
150,000 0

15,000 0

165,000 0
7,100 0
7,100 0
7,100 0
1,100 0
8,200 0

180,300 0

13,755,300 5,000

126,318,728 22,517,686

65,399 13,080

CREW ID: NATO1A

20,000
250,000 50000
235,000

605,000

3,380,000
9,570,000

150,000
15,000

165,000

148,836,414

78,479

UPB ID: UPO 1EA
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SUMMARY PAGE 7

1,148,980
1,792,265
242,274
342,314
373,828
531,210
1,665
2,645 1.
6,795 6

42.
41.
242.
228.
l6.
14.
1.66
76
.80

56
29
27
21
38
96

17,744
25,463
53,466
25,463
53,466

.83

4,823,034

559,675
959,643
784,788
1,632,359

3,936,464

1,972,388 26.3%

Eff. Date 10/01/03 PROJECT MIH402: Miami Harbor GRR - FY2004 - NED Recommended Plan -
*%* PROJECT OWNER SUMMARY - Task **
QUANTY UOM CONTRACT COST CONTINGN

02_ A\02.03.01\ 02 Hydraulic Dredge Mob/Demob 47,087 9,417
02_ A\02.03.01\ 03 Clamshell Crane Barge Mob/Demob 12,949 2,590
02_ A\02.03.01\ 04 Pipeline Installation 45,779 9,156

TOTAL Mob, Demob & Preparatory Work 171,215 34,243
02_ A\02.03.18 Utilities
02_ AN02.03.18\ 01 Trench Excavation - 20" Water 26996 CY 957,483 191,497
02_ A\02.03.18\ 02 Trench Excavation - 54" Sewer 43403 CY 1,493,555 298,711
02__ A\02.03.18\ 03 Pipeline Installation 20" Line 1000.00 LF 201,895 40,379
02_ A\02.03.18\ 04 Pipeline Installation 54" Line 1500.00 LF 285,262 57,052
02_ A\02.03.18\ 05 Backfill Trench - 20" Water Line 22822 CY 311,523 62,305
02_ A\02.03.18\ 06 Backfill Trench - 54" Sewer Line 35500 CY 442,675 88,535
02_ A\02.03.18\ 07 Test - Inspect New 20" Pipeline 1000.00 LF 1,387 277
02_ A\02.03.18\ 08 Test - Inspect New 54" Pipeline 1500.00 LF 2,204 441
02_ A\02.03.18\ 09 Clean & Abandon 0ld 20" Pipeline 1000.00 LF 5,663 1,133
02_ A\02.03.18\ 10 Clean & Abandon 0ld 54" Pipeline 1500.00 LF 14,787 2,957
02_ A\02.03.18\ 11 Cofferdams old 20" Pipeline © 21,219 4,244
02_ AN02.03.18\ 12 Cofferdams old 54" Pipeline 44,555 8,911
02_ A\02.03.18\ 13 Cofferdams new 20" Pipeline 21,219 4,244
02_ A\02.03.18\ 14 Cofferdams new 54" Pipeline 44,555 8,911

TOTAL Utilities 3,847,981 769,596
02_ A\02.03.28 Credits for Salvaged Material

TOTAL Cemetery, Utilities, & Structure 4,019,195 803,839

TOTAL Relocations 4,019,195 803,839
02_ A\12 Navigation Ports and Harbors
02_ A\12.02 Harbors
02_ A\12.02. 1 Mobil, Demobil & Prep Work
02_ A\12.02. 1\ 1 Mechanical Dredge Mob/Demob 466,395 93,279
02_ A\12.02. 1\ 2 Pipeline Dredge Mob/Democb 799,703 159,941
02_ A\12.02. 1\ 3 Drilling & Blasting Mob/Demob 653,990 130,798
02_ A\12.02. 1\ 4 Rock Cutterhead Dredge Mob/Demob 1,360,299 272,060

TOTAL Mobil, Demobil & Prep Work 3,280,387 656,077
02_ A\12.02. 2 Drilling and Blasting
02_ A\12.02. 2\ 1 Alternative 1C - Cut 1/2 PI.WID. 74737 CY 1,643,656 328,731
02_ A\12.02. 2\ 3 Alternative 2A - Cut 3 Widener 20002 CY 249,485 49,897

LABOR ID: SARY2K

EQUIP ID: REGO3F

Currency in DOLLARS

CREW ID: NATO1A

299,382 14.97

UPB ID: UPQI1EA
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Miami Harbor GRR - FY2004

NED Recommended Plan -

TIME 11:54:14

SUMMARY PAGE

8

02_
02_
02_

02_

02_
02_
02_
02_

02_

02_
02_
02_
02_

02_

02_
02_
02_
02_
02_
02_
02_
02_
02_
02_
02_
02_
02_

02_

02_
02_
02_

LABOR ID: SARY2K

A\12.
a\12.
A\12.

A\12.

a\12.
A\12.
A\1l2.
A\12.

A\1l2.

A\12.
A\12.
A\l2.
A\12.

A\1l2.

A\1l2.
A\l2.
a\12.
A\1l2.
A\l2.
A\1l2.
A\l2.
A\12.
A\1l2.
A\1l2.
A\12.
A\l2.
A\l2.

A\12.

A\12.
A\12.
A\12.

02.
02.
02.

0z2.

02.
02.
02.
02.

02.

02.
02.
0z2.
02.

02.

02.
02.
02.
02.
02.
02.
02.
02.
02.
02.
02.
02.
02.

0z2.

02.
02.
02.

2\ 4 Alternative 3B - Cut 3 563829 CY
2\ 5 Alternative 5A - F.C. & L.I.T.B. 1831123 CY
2\ 6 Alternative 5A - Port Berths 254725 CY
TOTAL Drilling and Blasting 2744416 CY
3 Mechanical Dredging
3\ 3 Alternative 2A - Cut 3 Widener 20002 CY
3\ 4 Alternative 3B - Cut 3 563829 CY
3\ 5 Alternative 5A - F.C. & L.I.T.B. 1831123 CY
3\ 6 Alternative 5A - Port Berths 254725 CY
TOTAL Mechanical Dredging 2669679 CY
4 Pipeline Dredging
4\ 0 Alternative 1C - Cut 1/2 & WID. 2105972 CY
4\ 4 Alternative 3B - Cut 3 375886 CY
4\ 5 Alternative 5A - F.C. & L.I.T.B. 457781 CY
4\ 6 Alternative 5A - Port Berths 47036 CY
TOTAL Pipeline Dredging 2986675 CY
5 Disposal Areas (Virginia Key)
5\ 1 Replace Dike Material 50000 BCY
5\ 2 Excavation for CMP
5\ 3 Wood Piles, 50 1f each 18.00 EA
5\ 4 Driving Wood Piles 18.00 EA
S\ 5 Metal Hardware
5\ 6 CMP Materials
5\ 7 Positioning Weirs 3.00 EA
5\ 8 Attaching Weirs to Piles 3.00 EA
5\ 9 Pipeline Placement 16.00 EA
5\ !0 Transport material
5\ !1 Precise Material Placement 3000.00 CY
5\ !2 Compaction around Pipeline
5\ !3 Other Compaction
TOTAL Disposal Areas (Virginia Key)
6 Environmental Mitigation
6\ 1 LRLC Reef Mitigation (35.1 AC.) 100000 CY
6\ 2 HRHC Reef Mitigation (20.0 AC.) 150000 CY
6\ 3 Fill North Biscayne Bay Holes 720000 CY

EQUIP ID: REGO3F

Currency in DOLLARS

9,425,451
31,713,021
4,412,406

47,444,019

151,218
4,528,108
14,514,135
2,019,041

21,212,502

15,095,037
880,056
999,943
102,742

17,077,777

235,161
19,416
7,510
27,666
392
176,941
4,611
1,131
4,895
5,371
3,975
7,121
3,713

125,566
3,169,719
1,584,110

CREW ID: NATOlA

1,885,090
6,342,604
882,481

9,488,804

30,244
905, 622
2,902,827
403,808

4,242,500

3,019,007
176,011
199,989

20,548

3,415,555

25,113
633,944
316,822

11,310,541
38,055,625
5,294,887

56,932,823

181,461
5,433,730
17,416,962
2,422,850

25,455,003

18,114,044
1,056,067
1,199,932

123,290

20,493,333

282,193
23,300
9,013
33,199
471
212,329
5,533
1,357
5,874
6,445
4,770
8,546
4,456

597,486

150,679
3,803,663
1,900,932

20.
20.
20.

20.

N NN D

500.

1844

1844

452.
367.

1

25.

UPB ID: UPO 1EA

U W W W

06
78
79

74

.07
.64

51

.51

.53

.60
.81
.62
.62

.86

.64

69
.38

.38
44
15

.59

.51
36
.64
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TIME 11:54:14

SUMMARY PAGE 9

LABOR ID:

10/01/03
02_ A\12.
02_ A\12.
02_ a\l2.
02_ A\l2.
02_ A\12.
02_

02_

02_

02_
02_

02

02_
02_
02_
02_
02_
02_

02_
02_

02_

02

SARY2K

02.
02.
02.

02.

02.

6\ 4 Capping Material For Bay Holes 80000 CY
6\ 5 Turbidity Control at Bay Holes
6\ 6 Seagrass Planting at Bay Holes 3.00 AC

TOTAL Environmental Mitigation

7 Associated General Items

7\ 4 Port Bulkhead Construction

TOTAL Associated General Items

TOTAL Harbors

TOTAL Navigation Ports and Harbors

TOTAL Construction Cost

B Non-Construction Cost

B\0l Lands and Damages

B\O1.

B\01.01.
B\01.01.

B\20

B\20.
B\20.
B\20.
B\20.
B\20.
B\20.

B\30
B\31

B\99

B\99.

EQUIP ID: REGO3F

01

Acquisition/Administration Costs

1 Federal
2 Non-Federal

TOTAL Acquisition/Administration Costs

TOTAL Lands and Damages

Mitigation Monitoring

01
02
03
04
05
06

Pre-Reef Deployment Site Surveys

Baseline Biological Surveys

Construction Monitoring 10.00 DY
Completion Report

Post-Construction Monitoring 5.00 YR

Seagrass Mitigation Oversite

TOTAL Mitigation Monitoring

Planning, Engineering & Design

Construction Management (S&I)

Aids to Navigation

1

Alternate 2A

Currency in DOLLARS

881,840
155,395
576,000

6,492,630

15,000,000

119,024,417

25,000
25,000
50,000
20,000
250,000
235,000

605,000

3,570,000
10,100,000

CREW ID: NATOQO1A

176,368
31,079
115,200

1,298,526

3,800,000

23,804,883

1,058,208  13.23
186,474
691,200 230400

7,791,156

22,800,000

142,825,300

25,000
25,000
50,000 5000.00
20,000
250,000 50000
235,000

3,570,000
10,100,000

UPB ID: UPQIEA
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TIME 11:54:14

SUMMARY PAGE 10

LABOR ID:

02_
02_

02_

02_

02_

02_
02_

SARY2K

B\99.
B\99.

B\99.

B\99.

B\99.

B\99.
B\99.

Relocated Light 15 150,000 0
Light 15 Annual Maintenance 15,000 0
TOTAL Alternate 2A 165,000 0

Alternative 3B

1

Relocate One Light 7,100 0

TOTAL Alternative 3B 7,100 0

Alternative 5A

1
2

Relocate One Light 7,100 0
Discontinue One Light 1,100 0
ToTAL Altermative sa ;j;ég __________ ;
TOTAL Aids to Navigation _—-—;;gj;;; __________ g
TOTAL Non-Construction Cost —;;:;;;:;ég ______ ;:;;g
TOTAL LOCALLY PREFERRED PLAN (50'&52') ;;;:;;;:;;; _;;:;;;:;;;

EQUIP ID: REGO3F Currency in DOLLARS CREW ID: NATOlA

150,000
15,000

165,000

157,309,600

UPB ID: UPO1EA
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LOCATION MAP \
STATE OF FLORIDA

A

of Engineers

US Army Corps

Jacksonville District

] <
GULF OF MEXICO o
Il N i
// SURVEY NOTES: o
1. REFER TO SURVEY NO.01-097. 2 /FEQ-!EJ—LQQU—'QN by
// 2. THIS HYDROGRAPHIC SURVEY WAS OBTAINED FROM FEB 27, 2001 THROUGH MAR 26, 2001. i ATLANTIC OCEAN é
// 3. ELEVATIONS WERE OBTAINED USING AN ECHOTRAC MKIISURVEY ECHO SOUNDER ON NOT TO SCALE 1 > 5
VESSEL SEABAT. POSITIONING WAS OBTAINED VIA A DIFFERENTIAL GLOBAL POSITIONING =z
// SYSTEM (DGPS) USING U.S. COAST GUARD BEACON AT MIAMI, FLORIDA. j 2
<
4. TIDE REDUCTIONS WERE MADE FROM OBSERVATIONS AT 3 TIDE STAFFS e 8
ESTABLISHED NEAR AND RELATIVE TO THE FOLLOWING MONUMENTS: TS
TIDE STAFF *1- COE "MH 27" EL. 12.04' NGVD e
TIDE STAFF *2 - COE "VITO 93 JAX DIST" EL. 8.78' NGVD. g
TIDE STAFF *3 - COE "LUMMUS EAST" EL. 11.66' NGVD S
s
Sap Marco 5. ELEVATIONS ARE IN FEET AND TENTHS AND REFER TO MEAN LOWER LOW WATER WHICH IS = Q3
1.00 FEET BELOW NGVD 1929 (NATIONAL GEODETIC VERTICAL DATUM OF 1929) FOR CUTS 1 = ==
AND 2 (OCEAN), TRANSITIONS FROM 1.00 FEET BELOW NGVD AT CUT 3 STA 0+00 TO 0.74 FEET < wog
BELOW NGVD 1829 AT CUT 3 STA. 15+00, AND CONTINUES AT 0.74 FEET BELOW NGVD 1929 W =5
THROUGH DODGE ISLAND CUT & THROUGH CUT-4 & TURNING BASIN. o 'n_: i =
e
6. ALL ELEVATIONS ARE BELOW THE REFERENCE PLANE UNLESS PRECEEDED BY A (+) SIGN. o o g
w =z
7. PLANE COORDINATES ARE IN FEET AND BASED ON THE NORTH AMERICAN DATUM 1927 (NAD27) o 8
TRANSVERSE MERCATOR PROJECTION FOR FLORIDA. 5
8. ADS TO NAVIGATION IN AND ADJACENT TO THE PROJECT WERE LOCATED O g
DURING THE CONDUCT OF THIS SURVEY. J
9. FEATURES DEPICTED WITHIN AND ADJACENT TO THE SURVEY AREA INCLUDING [
DOCKS, DOLPHIN PILINGS, BUILDINGS, ROADWAYS, SHORELINES, AND/OR :
OTHER TOPOGRAPHIC FEATURES ARE SHOWN FOR GRAPHIC PURPOSES ONLY. »
10. UNDERGROUND AND SUBAQUEOUS IMPROVEMENTS OTHER THAN THOSE SHOWN HEREON i 4 a
WERE NOT LOCATED DURING THIS SURVEY. l:’ E: =
1. THIS PROJECT AREA WAS NOT ABSTRACTED FOR EASEMENTS, OWNERSHIP, OR < » <+
RIGHTS-OF-WAY OF RECORD. 9 8<
12. THE INFORMATION DEPICTED ON THIS MAP REPRESENTS THE RESULTS OF THE 22 S o
SURVEY ON THE DATE INDICATED AND CAN ONLY BE CONSIDERED AS INDICATING Bl s =
THE GENERAL CONDITIONS EXISTING AT THE TIME. jzzlcd
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RICKENBACKER CSWY. A SURVEY MONUMENT POINT OF INTERSECTION gﬁ i i
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Z|= FLORIDA DEPARTMENT OF ud
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GREEN DAYBEACON =l Elm El il RANGE 8 <<
w|= S 1 0| =0
A RED DAYBEACON alz 13 -3 -2 STATION
S|E 8 = Q.
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i FLORIDA POWER AND 0.74" NATIONAL GEODETIC SURVEY
~ | | IGHT CABLE CROSSING i 1.00’
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é}) MARINA NOTE: Some historical data for the project ma > < PLATE

refer to MLW, which is 0.81 feet below NGVD 1929.
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PROPOSED MODIFICATION ALTERNATIVES

ALTERNATIVE #1 - WIDEN SEAWARD PORTION OF CUT-1 FROM 500 FEET TO 800 FEET
AND DEEPEN CUT-1 AND CUT-2. (EXISTING DEPTH = 44 FEET, DEEPEN TQ 52 FEET)

ALTERNATIVE #2 - ADD TURN WIDENER BETWEEN BUOY #13 AND BUOY #15.
(EXISTING DEPTH = 42 FEET, DEEPEN TO 50 FEET)

ALTERNATIVE #3 - EXPAND FISHER ISLAND TURNING BASIN FROM 1200 FEET TO
1500 FEET. (EXISTING DEPTH = 42 FEET, DEEPEN TO 50 FEET)

ALTERNATIVE #4 - RELOCATE THE WESTERN END OF THE MAIN CHANNEL TO ALLOW FOR
ADDITIONAL CRUISE SHIP BERTHS.

ALTERNATIVE #5 - WIDEN FISHERMAN'S CHANNEL APPROXIMATELY 100 FEET TO THE
SOUTH. (EXISTING DEPTH = 42 FEET, DEEPEN TO 50 FEET) DEEPENING WOULD
INCLUDE CUT-3, STA. 0+00 TO CUT-3, STA. 42+00.

ALTERNATIVE #6 - DEEPEN DODGE ISLAND CUT AND THE PROPOSED 1200 FOOT
DIAMETER TURNING BASIN FROM 32 & 34 FEET TO 36 FEET AND RELOCATE WESTERN
END OF DODGE ISLAND CUT TO ACCOMODATE PROPOSED PORT EXPANSION.

KEYED NOTES:

NO UTILITY CONFLICT

FP&L 15 KV FEEDER CABLES ALONG MACARTHUR
CAUSEWAY. RELOCATING WESTERN END

OF CHANNEL WOULD NOT CAUSE CONFLICT.
CABLE WOULD NOT HAVE TO BE RELOCATED

NO WORK PROPOSED.
FP&L 69 KV AND 138 KV TRANSMISSION CABLES
IN CUT 4. CABLES WiILL NOT HAVE TO BE RELOCATED.

NO WORK PROPOSED

MIAMI-DADE WASD WATER MAIN IN CUT 3.

TOP OF PIPE ELEVATION AT MINUS 48-FT,
PROPOSED CHANNEL DEPTH MINUS 40-FT

UTILITY CONFLICT - RELOCATION REQUIRED

WASD 54-IN SEWER FORCE MAIN IN ALT *2A AND
ALT 3B TOP OF PIPE ELEVATION AT MINUS 50-FT.
WIDENING THE CHANNEL WOULD CAUSE CONFLICT.
PIPE WILL REQUIRE RELOCATING TO 6-FT BELOW
PROJECT DEPTH PLUS ALLOWED OVERDEPTH.

UTILITY CONFLICT - RELOCATION REQUIRED.
WASD WATER MAIN IN ALT *5. TOP OF PIPE
ELEVATION AT MINUS 52.8-FT. WIDENING THE
CHANNEL WOULD CAUSE CONFLICT. PIPE WOULD
REQUIRE RELOCATING TO 6-FT BELOW PROJECT
DEPTH PLUS ALLOWED OVERDEPTH.

UTILITY CONFLICT - PREVIOUS PROJECT TO RELOCATE
FP&L 138 KV FEEDER CABLES IN ALT *5. CHANNEL
DEEPENING WOULD CAUSE CONFLICT. TOP OF

CABLE ELEVATION AT MINUS 45.8-FT. PROPOSED
CHANNEL DEPTH MINUS 50-FT. CABLE WOULD

REQUIRE RELOCATING TO 6-FT BELOW PROUJECT
DEPTH PLUS ALLOWED OVERDEPTH.

@ © 6 O o O

AC -
- -~
~
g
////
/ -~
/// - BUOY #1
-7 BUOY #3
e

FP&L 69 KV FEEDER CABLES IN ALT *5. CHANNEL
DEEPENING WOULD CAUSE CONFLICT. TOP OF
CABLE ELEVATION AT MINUS 45.5-FT. PROPOSED
CHANNEL DEPTH MINUS S0-FT. CABLE WOULD
REQUIRE RELOCATING TO 6-FT BELOW PROJECT
DEPTH PLUS ALLOWED OVERDEPTH.

@ UTILITY CONFLICT - PREVIOUS PROJECT TO RELOCATE

NO UTILITY CONFLICT
BELLSOUTH TELEPHONE CABLES IN ALT *5 AND ALT =38
APPROXIMATELY 30-FT BELOW BAY FLOOR. DEEPENING

WOULD NOT CAUSE CONFLICT. CABLE WOULD NOT HAVE
TO BE RELOCATED.

US Army Corps
of Engineers
Jacksonville District

DEPARTMENT OF THE ARMY
JACKSONVILLE DISTRICT, CORPS OF ENGINEERS
JACKSONVILLE, FLORIDA
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(Estimated construction period = 12 months)
(Estimated construction period = 31 months)

Total Estimated Construction Period including Offshore Reefs and
Seagrass Mitigation = 43 Months,

MIAMI BEACH
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US Army Corps

PLANE COORDINATES ARE BASED ON THE TRANSVERSE
MERCATOR PROJECTION FOR FLORIDA EAST ZONE: NORTH
AMERICAN DATUM OF 1927 (NAD 27),

DEPARTMENT OF THE ARMY
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Dredging by Rock Cutterhead Dredge loading scows, Minimal Blosting expected pending the
additional Geotechnical investigations required for preporation of plans aond specifications.
All materiol would be hauled to oceon disposalorea. (See Page B-4, parogroph 8.)

MIAMI HARBOR, FLORIDA
GENERAL REEVALUATION REPORT

EXCAVATION AND DISPOSAL PLAN
NED PLAN WITH ADDITIONAL 2 FEET LOCAL OPTION

Rock Dredging with Hydroulic Excavator loading scows, Includes Blaosting. Excess
rock and sond would be hauled to oceon disposal aera.

Sond Dredging with Pipeline Dredge with direct uplond disposalon Virginia Key.
If capacity is limited, excess sond would be placed in the ODMDS.

Construction of Artificiol Reefs with blosted rock from inner reoches. Seagrass

Mitigation with blosted rock from Fisherman's Chonnelond sond from the

Virginio Key disposalarea PLATE
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ATTACHMENT A

Velocity and Salinity Assessment



Miami Harbor Channel Deepening Velocity and Salinity Assessment
Phase 1: 2D Assessment

Investigators: Gary L. Brown (ERDC-CHL-MS)
William L. Boyt (ERDC-CHL-MS)
Mitch A. Granat (CESAJ-EN-HI)

Introduction

The Coastal and Hydraulics Laboratory (CHL) at ERDC has been tasked by the Army
Corps of Engineers, Jacksonville District (CESAJ-EN-H) to perform a 2D numerical
model study of the impacts of the proposed Miami Harbor deepening on velocities and
salinity in Miami Harbor, and on velocities along the coastal ocean shoreline in the
vicinity of Government Cut. The study had been conducted using a previously verified
2-dimensional TABS-MDS numerical model of Biscayne Bay and Miami Harbor. The
computational mesh used for the Biscayne Bay study was refined in the vicinity of Miami
Harbor, in order to more effectively capture the local bathymetry and currents.

This report details the boundary conditions used to drive the simulation, and the results of
comparing the velocity and salinity fields obtained for the existing harbor configuration,

to those obtained for the planned harbor configuration.

Model Mesh and Boundary Conditions

The model mesh for the entire model domain is given in Figure 1. The refined model
mesh in the vicinity of Miami Harbor is given in Figure 2. The existing bathymetry in
the harbor was updated to reflect the most recent survey data, given in Survey No. 01-097
(February-March 2001). Figure 3 shows the locations of the various harbor
improvements. All 6 alternatives were implemented in the plan condition for this study.
The specific changes associated with each alternative are given as follows:

o Alternative 1: widen seaward portion of Cut-1 from 500 feet to 800 feet and
deepen Cut-1 and Cut-2 (existing depth = 44 feet, deepen to 52 feet)

o Alternative 2: Add turn widener between Buoy #13 and Buoy #15 (existing depth
= 42 feet, deepen to 50 feet)

o Alternative 3: expand Fisher Island Turning Basin from 1200 feet to 1500 feet
(existing depth = 42 feet, deepen to 50 feet)

o Alternative 4: relocate western end of the main channel to allow for additional

. cruise ship berths

o Alternative 5: widen Fisherman’s Channel approximately 100 feet to the south
(existing depth = 42 feet, deepen to 50 feet, deepening would include Cut-3 sta.
0-+00 to cut-3 sta. 42+00)

e Alternative 6: deepen Dodge Island Cut and the proposed 1200 foot diameter
turning basin from 32 and 34 feet to 36 feet and relocate western end of Dodge
Island Cut to accommodate proposed port expansion.

MHCD-2D_TEXT2_FINAL - 15 OCT 01



data related to the last 14 days of the simulation (the investigation period) are illustrated
and analyzed in this report.

Results

The model was run for all 5 simulations. Data were extracted for the following
quantities, and used to generate vector and contour plots:

A representative maximum ebb condition (chosen at hour 65)
A representative maximum flood condition (chosen at hour 71)
The velocity residuals, or the time-averaged velocities, averaged over the 14 day
simulation A

e The salinity residuals, or the time-averaged salinities, averaged over the 14 day
simulation :

The representative maximum ebb and flood conditions were chosen at a period mid-way
between the neap and spring tides. Hence they represent an average tidal condition.

Additional data were extracted at selected locations in the vicinity of Miami Harbor, and
used to generate time-history plots of velocity, water volumetric flux, and salinity. These
locations were chosen as follows: the vector and contour plots were inspected to
determine locations where maximum change is observed between the existing and plan
conditions, and locations where volumetric flux measurements can be accurately
calculated. This inspection yielded the following locations of interest:

e Point 1 and Range 1: These are located inside Government Cut. Velocity and
salinity data were extracted at Point 1 (located at the channel centerline, with
existing and plan condition depths of 44 and 52 feet MLLW, respectively), and
volumetric flux data were extracted across Range 1.

e Point 2 and Range 2: These are located inside Fisherman’s Channel. Velocity
and salinity data were extracted at Point 2 (located at the channel centerline, with
existing and plan condition depths of 42 and 50 feet MLLW, respectively), and
volumetric flux data were extracted across Range 2.

e Point 3 and Range 3: These are located inside the western end of the Main
Channel, north of Dodge Island. Velocity and salinity data were extracted at
Point 3 (located at the channel centerline, with identical existing and plan
condition depths of 40 feet MLLW), and volumetric flux data were extracted
across Range 3.

e Point 4 and Range 4: These are located at the western end of Dodge Island
northwest of the Dodge Island turning basin. Velocity and salinity data were
extracted at Point 4 (located at the Intracoastal Waterway channel centerline, with
identical existing and plan condition depths of approximately 10 feet MLLW),
and volumetric flux data were extracted across Range 4.

e Point 5: This is located south of Dodge Island, near the proposed Dodge Island
Cut Turning Basin. Salinity data were extracted at Point 5 (with existing and plan
condition depths of 34 and 36 feet MLL W, respectively).

o
J
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Two points of interest regarding maximum ebb velocity vector results include the
noticeable change in ebb velocities west of Dodge Island (no deepening in this
location) illustrated between Figures 7 (existing condition) and 8 (plan condition)
and the resulting direction of ebb velocity differences in Figure 9. The existing
and plan ebb conditions each indicate flows to the north at this location towards
the north side of Dodge Island. Maximum ebb velocity magnitudes for the plan
condition are reduced relative to the existing condition, possibly as a result of
deeper depths and related higher transport along Fisherman Channel (south side
of Dodge Island).

As illustrated in Figure 9, plan minus existing condition ebb velocity magnitude
differences results in the direction of the difference vectors seeming to be in the
opposite flow direction, i.e., in this case, towards the south. This is a result of the
“plan minus existing condition” calculation convention, i.e., when the plan
condition velocity is reduced relative to the existing condition velocity, the
difference vector results in an apparent negative result, or in this case, with flow
to the south. '

This calculation convention artifact similarly explains the apparent direction
contradiction illustrated at most of the remaining ebb vector differences illustrated
in Figure 9, i.e., plan condition velocity is reduced relative to existing condition
velocity. The fact that velocity did not change in the main harbor channel along
the north side of Dodge and Lummus Islands (this portion of channel was not
deepened for the plan condition) supports the assumption that additional transport
occurs along the deepened plan channel to the south along Fisherman Channel.

Maximum Flood: The maximum flood velocities for the existing and plan
conditions are given in Figures 10 and 11, and the flood velocity differences are
given in Figure 12. There are differences observable in Government Cut,
Fisherman’s Channel and Dodge Island Cut. The differences are generally
smaller than the maximum ebb differences (Figure 9). All flood differences are
on the order of 1 ft/sec or less. Similar findings of interest as described above
(with respect to ebb flow) are also evident in the flood flow analysis. Also, there
are no observable flood flow differences along the coastline.”

Residual Velocities (Average Flow Hydrograph): The residual velocities for the
existing and plan conditions are given in Figures 13 and 14, and the residual
velocity differences are given in Figure 15. The residual velocity vectors illustrate
the 14-day tidal cycle average, or net non-tidal circulation characteristics.
Generally similar flow patterns are illustrated for the existing (Figure 13) and plan
(Figure 14) conditions, i.e., Government Cut has a net outflow while Norris Cut
has a net inflow and the locations of vortices (ocean north of Government Cut and
west of Dodge Island) are similarly located. The vortices on the south side of

* These simulations were not designed to include coastal processes such as littoral currents, and hence any
assessment of the impact of harbor deepening on coastal currents should be made with an understanding of
this limitation.
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Salinity Plot Comparisons

Figures 23 —28 are plots of residual (average) salinity and residual salinity differences.
Note that the salinity scale for Figures 23, 24, 26, and 27 ranges from 0 to 36 ppt,
whereas the scale for Figures 25 and 28 (the difference plots) range from —0.5 to 0.5 ppt.

Average Flow Condition: The residual salinities (i.e. 14-day average salinities) for
the existing and plan conditions are given in Figures 23 and 24, and the salinity
differences are given in Figure 25. The maximum differences are observed just
west of Dodge Island Cut, with differences observable in Fisherman’s Channel,
the western end.of the main channel, and to the northwest of the main channel.
The maximum and minimum salinity differences for the average flow condition
are 0.97 ppt and -0.90 ppt, respectively.

Based on Figures 23 and 24, residual salinity conditions indicate that for the plan
condition residual salinity appears to intrude further west along the main
navigation channel on the north side of Lummus and Dodge Island and north of
Watson Island into Northern Biscayne Bay. Residual salinity intrusion on the
south side of Lummus/Dodge Island appears to be somewhat reduced for the plan
condition. This affect is better illustrated in Figure 25 (residual salinity
differences) where residual salinity difference increases up to +0.3 to +0.4 ppt are-
indicated north of Lummus/Dodge and Watson Islands and +0.2 to +0.3 ppt north
of Biscayne Island. The largest reduced residual salinity difference, -0.4 to 0.5
ppt, is indicated along the south and west side of Dodge/Lummus Island. The
largest increased salinity differences are located Just north of Miami River further
to the west of Dodge Island.

High Flow Condition: The residual salinities for the existing and plan conditions
are given in Figures 26 and 27, and the salinity differences are given in Figure 28.
The salinity differences exhibit a similar pattern to that observed for the average
flow condition, but the impacts are more pronounced. The maximum and
minimum residual salinity differences for the high flow condition are 0.97 ppt and
—1.04 ppt, respectively.

Salinity Time-History Comparisons:

Figures 29 — 34 give salinity time-history comparisons between the existing and plan
conditions for Points 1 — 6 (as depicted in Figure 6). The plots contain time-history
comparisons for both the average flow condition and the high flow condition. A
summary of some of the observed differences between the time-histories for the existing
and plan conditions in Figures 29 — 34 are given in Table 2. These are given together
with residual difference values taken from Figures 25 and 28:
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for the plan condition west of Dodge Island. There is no observab}e impact on the
Atlantic Ocean shoreline tidal velocities in any of the simulations.

Subtle differences in salinity 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 salinity
comparisons yielded maximum salinity differences on the order of 1.0 ppt. The
maximum differences occur just west of Dodge Island Cut, with differences observable in
Fisherman’s Channel, the western end of the main channel, and to the northwest of
Miami Harbor. The differences observed west of Dodge Island may be influenced by the
attenuated tidal amplitude and tidal phase lag induced by the channel deepening. The
influence of channel deepening on the salinity north of Miami Harbor appears to be most
pronounced during neap tides. -

* These simulations were not designed to include coastal processes such as littoral currents, and hence any
assessment of the impact of harbor deepening on coastal currents should be made with an understanding of
this limitation.
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Figure 2: Finite Element Grid in the Vicinity of Miami Harbor

Figure 3: Deepening Plan for Miami Harbor
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Figure 5: Miami River Flow Boundary Conditions for Miami Harbor Deepening Study



Figure 6: Locations of Observation Points and Ranges
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Figure 18: Residual Velocity Difference, High Flow Hydrograph



Velocity Time Series at Point 1 and Volumetric Flux at Range 1
Note: ebb velocity and flux are designated as positive

4 R 200000

3 150000

2 .,\,‘ Y _;\ ;;‘\ -’v‘<\ '.,’-.\l . -
7Y b o i al ”

2 5 : \ i - R 3 Y ) 'h%, -+ 100000
. 50000
Q
]

g
z 0 v v v 0
[
o
[
> a -50000
2 % s i 1 13 ] 3 ) b '\ ~100000
A hy) 4 B o k% \_\‘f e :' w \u \_.
\:, L .“:. v -_:-'.. Y B “
-3 -150000
4 -200000
4 5 6 7 8 9 10
time (days)
|——Exisﬁng Velocity Plan Velocity ----- Existing Flux - ---- Plan Flux ]
Figure 19: Velocity and Volumetric Flux Time History for Point/Range 1
Velocity Time Series at Point 2 and Volumetric Flux at Range 2
Note: ebb velocity and flux are designated as positive
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Figure 20: Velocity and Volumetric Flux Time History for Point/Range 2
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Velocity Time Series at Point 3 and Volumetric Flux at Range 3
Note: ebb velocity and flux are designated as positive
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Figure 21: Velocity and Volumetric Flux Time History for Point/Range 3
Velocity Time Series at Point 4 and Volumetric Flux at Range 4
Note: ebb velocity and flux are designated as positive
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Figure 22: Velocity and Volumetric Flux Time History for Point/Range 4
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Figure 24: Residual Salinity, Plan Condition, Average Flow Hydrograph



Figure 25: Residual Salinity Difference, Average Flow Hydrograph



Figure 27: Residual Salinity, Plan Condition, High Flow Hydrograph
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Figure 28: Salinity Difference, High Flow Hydrograph
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Figure 29: Salinity Time-History at Point 1
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Figure 30: Salinity Time-History at Point 2
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Salinity Time-History at Point 3

36

33 4— - - W

30 1YY/

27 - -

salinity (ppt)

24 4 ——

21

18

0 2 4 6 8 10 12 14
time (days)

|
Figure 31: Salinity Time-History at Point 3
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Figure 32: Salinity Time-History at Point 4
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Figure 33: Salinity Time-History at Point 5
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Figure 34: Salinity Time-History at Point 6
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MEMORANDUM FOR THE RECORD

SUBJECT: Miami, Florida Navigation Study, Results and Recommendations
From: CEERDC-HN-N Webb

To: CESAIJ Sylvester

1. Introduction. The Port of Miami is located on the eastern side of the southern tip
of the Florida peninsula, Figure 1. Port traffic is primarily cruise ship or
containerships.

2. To allow larger cruise and container ships to call the Port of Miami, the U.S.
Army Engineer District, Jacksonville (CESAIJ) has proposed a series of
improvements to the navigation channels. These improvements, or alternatives,
are shown in Figure 2 and are described as follows:

Alternative 1. Government Cut serves as the entrance channel for the port. It
consists of a series of channel segments. It is proposed to deepen Government
Cut from 44 to 52 ft. The deepest any of the inner harbor channels are proposed
to be is 50 ft. The additional 2 ft is to allow for vertical motion due to waves.
This alternative also widens the seaward portion of Cut 1 from 500 to 800 ft. An
additional bend widener, on the northern side of the turn between Cuts 1 and 2 is
also proposed.

Alternative 2. To ease the turn between Government Cut and Fisherman’s
Channel, a widener on the south side of Government Cut, just inside the jetties,
was proposed. The proposed channel would be 50 ft deep.

Alternative 3. Expand Fisher Island Turning Basin from 1200 ft to 1500 ft. Ships
turning to back into Fisherman’s Channel will use the enlarged turning basin. The
proposed turning area will be 50 ft deep.

Alternative 4. To allow additional cruise ship berths on the north side of the main
channel, CESAJ proposes to shift the western end of the main channel south.
This will allow ships transiting to the turning basin to pass ships docked at the

proposed berths. This improvement would not be deepened and will remain at ??
ft.

Alternative 5. Widen Fisherman’s Channel 100 ft to the south. This will allow
beamier containerships to pass vessels docked along the Fisherman’s Channels
piers.

Alternative 6. Deepen Dodge Island Cut and the proposed 1200 ft turning basin
to 36 ft. The western end of Dodge Island Cut will be swung southward to
accommodate proposed port expansion.



. In order to evaluate the six improvements proposed for Miami Harbor, a
navigation study consisting of real-time ship simulation modeling was
undertaken. Because of their proximity to the project site, the study was
contracted to the Simulation Research Analysis and Training (STAR) Center in
Fort Lauderdale, FL. The online testing for the simulation study was conducted
during the fall of 2000.

. The design vessels used during the simulation runs are shown in Table 1.

Table 1. Design Vessels for Miami Simulation Runs

Name Type Length (ft) Beam (ft) | Draft (ft)

Susan Ma&rsk | Container 1139 141 44
Ship

Jutlandia Container 965 106 38
Ship

Atlantic Class | Container 950 106 38
Ship

Nordic Cruise Ship 692 113 22.5

Empress

Destiny Cruise Ship 892 117 27

Voyager of Cruise Ship 1020 156 29

The Seas

. Results. Results of the real-time simulation testing are presented as track plots in

Figures 3 —31. These track plots and pilot ratings (Appendix I) constitute the
data analyzed in this report.

. Container ships, Inbound to Berth 110. Track plots for container ships inbound to
Berth 110 are presented in Figures 3 — 6. The composite track plot of the
Jutlandia inbound to Berth 110 with flood tide and 15 knots wind from the
northwest is shown in Figure 3. This scenario corresponds to STAR run M02.
Two of the ships left the channel while transiting the Government Cut. One ship
left the north side of the channel when entering the bend widener between Cuts 1
and 2. The other ship left the channel on the north side when leaving the same

bend widener. One ship left the south side of Fisherman’s Channel while backing
towards the berth.

. The composite track plot of the Susan Maersk transiting the proposed channel
under the same conditions is shown in Figure 4. Alternatives 1, 2, 3 and 5 were
tested in this exercise, which corresponds to STAR run M01. One ship left the
north side of the Government Cut channel when entering the bend widener
between Cuts 1 and 2. Two ships utilized the extra widener on the northeast side
of Cut 2. The ships took advantage of the extra 100 ft on the south side of




10.

11.

12.

13.

Fisherman’s Channel provided by Alternate 5. None of the ships left Fisherman’s
Channel while backing to Berth 110.

The composite track plot of the Jutlandia inbound to Berth 110 with ebb tide and
15 knots wind from the northwest is shown in Figure 5. This scenario
corresponds to STAR run M04. One ship left the south side of Cut 1 and several
ships left the south side of Fisherman’s Channel while either turning or backing to
Berth 110.

The composite track plot of the Susan Maersk transiting the proposed channel
under the same conditions is shown in Figure 6. Alternatives 1, 2 and 5 were
tested in this exercise, which corresponds to STAR run M03. One ship crossed
the south side of Cut 1 by about 15 ft, but in general, the Susan Maersk runs
remained in the channel while transiting the Government cut due to the flare
proposed in Alternative 1. The tracks of the ships transiting Cut 1 are consistent,
rather than erratic as the runs shown in Figure 5 were. None of the ships left the
channel while turning in the Fisher Island Turning Basin, or while backing to
Berth 110.

Container ships, Inbound to Berth 120. Track plots for container ships inbound to
Berth 120 are presented in Figures 7 — 11. The runs were started with the ship
inside the jetties to save simulation time and allow more conditions to be tested.
This was possible because the Government Cut was tested in the scenarios shown
in Figures 3 — 6. The composite track plot of the Jutlandia inbound to Berth 120
with flood tide and 15 knots wind from the northwest is shown in Figure 7. This
scenario corresponds to STAR run M06. None of the vessels left the authorized
channel limits while transiting Fisherman’s Channel. One ship crossed the
channel limits while turning in the Lummus Island Turning Basin.

The composite track plot of the Susan Maersk transiting the proposed channel
under the same conditions is shown in Figure 8. Alternatives 2 and 5 were tested
in this exercise, which corresponds to STAR run MO0S. None of the vessels left
the authorized channel limits while transiting Fisherman’s Channel. One ship
crossed the channel limits while turning in the Lummus Island Turning Basin.
The simulation observer reported this was due to excess speed.

The composite track plot of the Jutlandia inbound to Berth 120 with ebb tide and
15 knots wind from the northwest is shown in Figure 9. This scenario
corresponds to STAR run M08. One ship left the south side of Fisherman’s
Channel while passing the ships docked at Berths 100 and 110. The simulation
observer reported this was due to the pilot increasing ship speed in anticipation of
a stronger ebb tide. Two ships crossed the channel limits while turning in the
Lummus Island Turning Basin.

Extra Susan Maersk Run. I will add this later. There is a discrepancy in the
STAR data.
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The composite track plot of the Susan Maersk transiting the proposed channel
under the same conditions is shown in Figure 10. This scenario corresponds to
STAR run M07 and examines Alternatives 2 and 5. Although two ships came
within 10 ft of the southern edge of Fisherman’s Channel, none of the vessels left
the authorized channel during this exercise.

Cruise Ships to Biscayne Island Turning Basin. Composite Track plots of cruise
ships transiting Government Cut to call at berths near the Biscayne Island Turning
Basin are shown in Figures 12— 15. The Voyager of the Seas, an Eagle Class
cruise ship drawing 29 ft was used for all simulations of this scenario. The main
purpose of this scenario was to evaluate Alternative 4.

The composite track plot of the Voyager of the Seas inbound, in the existing
channel, with flood tide and a 15 knot wind from the northeast is shown in Figure
12. This scenario corresponds to STAR exercise M13. Several of the runs left
the north side of the bend widener in the Entrance Channel. However, none of the
ships would have grounded due to their draft of 29 ft. Two of the ships left the
south side of the channel as they approached the turning basin. However, none
would have grounded because this area is a deep as the navigation channel.

The composite track plot of the Voyager of the Seas, transiting the proposed
channel, under the same environmental conditions, is shown in Figure 13.
Alternatives 1 and 4 were tested in this exercise which corresponds to STAR test
M14. Although this vessel is not restricted to the authorized channel limits in
Cuts 1 and 2, the ship did not leave north side of the bend widener by as much as
the runs shown in Figure 12. Although several ships came close to the channel
limits, none of the ships left the Main Channel.

The composite track plot of the Voyager of the Seas inbound, in the existing
channel, with an ebb tide and a 15 knot wind from the northeast is shown in
Figure 14. This scenario corresponds to STAR exercise M15. Several of the
ships left the Government Cut, but this is not significant due to their 29 ft draft.
Several runs also left the southwest portion of the authorized limits Main
Channel. This is the berthing area. None of the ships would have run aground.

The composite track plot of the Voyager of the Seas inbound, in the proposed
channel, with an ebb tide and a 15 knot wind from the northeast is shown in
Figure 15. This scenario tested Alternatives 1 and 4 and corresponds to STAR
exercise M16. One pilot began his approach to the Government Cut further north
than the other pilots. This was done at his request because he felt he would be
further north in real life. Other than ship which began the simulation further
north, none of the ships left the Government Cut. None of ships had any
difficulties maneuvering through the Main Channel.
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Cruise Ships to Berth 195. Composite Track plots of the Nordic Empress and the
Destiny transiting Government Cut to call at berth 195 are shown in Figures 16—
19. The Nordic Empress draws 22.5 ft and the Destiny draws 27 ft. This scenario
evaluates Alternatives 2, 5 and 6.

The composite track plot of the Nordic Empress inbound, in the existing channel,
with ebb tide and a 15 knot wind from the southeast is shown in Figure 16. This
scenario corresponds to STAR exercise M10. Three of the four ships left the
south side of Fisherman’s Channel across from Berth 110. One of the ships left
the turning basin.

The composite track plot of the Destiny inbound, in the proposed channel, with
ebb tide and a 15 knot wind from the southeast is shown in Figure 17. This
scenario tested Alternatives 2, 5 and 6 and corresponds to STAR exercise M09.
None of the ships used Alternative 2 while making the turn from Government Cut
to Fisherman’s Channel. None of the ships left Fisherman’s Channel while
passing the ships at Berths 100 and 110. One pilot chose to turn his ship in the
Lummus Island and back to the berth. Two of the ships left the channel between
the Lummus Island Turning Basin and the Dodge Island Turning Basin. Both
ships left the channel by about 50 ft. One of the ships leaving the channel was the
ship backing to the berth. One of the ships turned too far east and left the Dodge
Island Turning basin by about 30 ft while turning. The other two ships easily
turned in the area provided.

The composite track plot of the Nordic Empress inbound, in the existing channel,
with flood tide and a 15 knot wind from the southeast is shown in Figure 18. This
scenario corresponds to STAR exercise M12. One of the ships left Fisherman’s
Channel while passing the ships at Berths 100 and 110. One pilot (the same pilot
as in Figure 17) chose to turn his ship in the Lummus Island and back to the berth.
Two of the ships left the Dodge Island Turning Basin.

The composite track plot of the Destiny inbound, in the proposed channel, with
flood tide and a 15 knot wind from the southeast is shown in Figure 19. This
scenario tested Alternatives 2, 5 and 6 and corresponds to STAR exercise M11.
None of the ships used Alternative 2 while making the turn from Government Cut
to Fisherman’s Channel. None of the ships left Fisherman’s Channel while
passing the ships at Berths 100 and 110. One pilot (the same pilot as in Figures
17 and 18) chose to turn his ship in the Lummus Island and back to the berth.
One of the ships left the channel between the Lummus Island Turning Basin and
the Dodge Island Turning Basin, by about 40 ft. One of the ships turned too far
north and left the Dodge Island Turning basin by about 60 ft while turning. The
other two ships easily turned in the area provided.

Container ships, Outbound from Berth 120. Track plots for container ships
outbound from Berth 120 with flood tide are presented in Figures 20 - 23. The
runs were stopped with the ship inside the jetties. This was done to save




26.

27.

28.

29.

30.

31.

32.

simulation time because outbound ships do not have problems transiting
Government Cut.

The composite track plot of the Jutlandia outbound from Berth 120 with flood tide
and 15 knots wind from the southeast is shown in Figure 20. This scenario
corresponds to STAR run M18. Two of the ships left Fisherman’s Channel while
passing the ships docked at Berths 100 and 110. The composite track plot of the
Susan Maersk transiting the proposed channel in the same conditions (Fig re 21)
shows none of the ships left the channel. The Susan Maersk did not use
Alternative 2.

The composite track plot of the Jutlandia outbound from Berth 120 with ebb tide
and 15 knots wind from the southeast is shown in Figure 22. This scenario
corresponds to STAR run M20. Three of the four ships left Fisherman’s Channel
while passing the ships docked at Berths 100 and 110. The composite track plot
of the Susan Maersk transiting the proposed channel in the same conditions (Fig
re 23) shows none of the ships left the channel. The Susan Maersk did not use
Alternative 2.

Cruise Ships, Outbound through the Main Channel. Track plots of cruise ships,
outbound through the Main Channel are presented in Figures 24 — 27. This
exercise examines Alternatives 2 and 5. All runs, both existing and proposed,
were completed with incident. Any vessels that cross the channel limits did so in
an area where the water was at least as deep as the navigation channel.
Alternative 2 was not used.

Cruise Ships, Outbound through the Fisherman’s Channel. Track plots of cruise
ships, outbound through Fisherman’s Channel are presented in Figures 28 — 31.
This exercise tests Alternatives 2, 5, and 6.

The composite track plot of the Nordic Empress outbound, in the existing
channel, with flood tide and a 15 knot wind from the southeast is shown in Figure
28. This scenario corresponds to STAR exercise M26. One ship cross the
channel limits between the Dodge Island and Lummus Island Turning Basins.
One ship crossed the limits of Fisherman’s Channel will passing the ships docked
at Berths 100 and 110.

The composite track plot of the Destiny outbound, in the proposed channel, with
flood tide and a 15 knot wind from the southeast is shown in Figure 29. This
scenario corresponds to STAR exercise M25. One ship crossed the channel limits
between the Dodge Island and Lummus Island Turning Basins. One ship crossed
the limits of Fisherman’s Channel will passing the ships docked at Berths 100 and
110. :

The composite track plot of the Nordic Empress outbound, in the existing
channe], with ebb tide and a 15 knot wind from the southeast is shown in Figure
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4].

30. This scenario corresponds to STAR exercise M28. One ship touched the
edge of the channel on the northwest end of Lummus Island Turning Basin. One
ship crossed the limits of Fisherman’s Channel.

The composite track plot of the Destiny outbound, in the proposed channel, with
ebb tide and a 15 knot wind from the southeast is shown in Figure 31. This
scenario corresponds to STAR exercise M27. One ship crossed the channel limits
between the Dodge Island and Lummus Island Turning Basins. One ship crossed
the limits of Fisherman’s Channel will passing the ships docked at Berths 100 and
110.

Pilot Questionnaires. The pilots’ final questionnaires are included as Appendix
A. The pilots were supportive of the channel improvements tested, but did have
some concerns about wind/current combinations not tested.

Conclusions and Recommendations. Based upon the results of the simulator
study, the following conclusions and recommendations are given.

Alternative 1. Widening the seaward end of Government Cut 1 allowed
additional room for the vessel to adjust to Gulfstream currents and greatly reduced
the number of containerships leaving the authorized channel during simulation
runs. Alternative 1 is recommended. Modifications to Alternative may be
considered provided they are examined in real-time simulation exercises.

Alternative 2. Alternative 2 was not used during any of the simulated exercises.
Alternative 2 is not recommended.

Alternative 3. Alternative 3 provided adequate room for the Susan Maersk to turn
and back into Fisherman’s Channel and is recommended. The ships did not use
the northernmost portion of the basin. However, additional simulation runs
should be conducted prior to considering any reduction in Alternative 3.

Alternative 4. Alternative 4 is recommended to allow addition cruise ship docks
on the western end of the main channel.

Alternative 5. Alternative 5 provided additional room while passing berthed ships
and was used during nearly every proposed condition test in Fisherman’s
Channel. Existing condition runs showed frequent grounding across from Berth
100 and 110. Alternative 5 eliminated those grounding, even with the larger
containership. Alternative 5 is strongly recommended.

Alternative 6. The Dodge Island Turning Basin provided adequate turning area
for the Destiny. However, a number of ships left the south side of the channel
segment between Lummus Island Turning Basin and Dodge Island Turning Basin.
We recommend Alternative 6 on the condition that the southern edge of that
segment is widened by 50 ft. The widening is shown in Figure 32.
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Special Note regarding the absence of Figures 3 through 32.

Figures 3 through 31 illustrate the composite ship tract plots generated
using different vessels under varying conditions. There are inbound
and outbound plots using the existing port configuration and the
proposed port configuration. For the Ship Simulation Modeler, these
plots are valuable in evaluating the adequacy of proposed changes in
channel widths (including wideners) and channel depths.

Further, some of the Pilot Associations operating at Florida ports have
objected to public release of the ship tract plots because they contain
proprietary information. Copies of the ship track plots from the
simulation study are held on file at the Jacksonville District office.
Point of contact is Philip Sylvester (904) 232-1142.

Figure 32 shows the widening segment of the channel between the
Lummus Island Turning Basin and the Dodge Island Turning Basin and
this Alternative was eliminated during the plan formulation process.
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Miami Operational Evaluation 2000

RTM STAR Center
Miami Operational Operation
Final Evaluation Comments
Name____ Date

1)

Were there any differences in the response of the simulated ship model when compared to
your experience with the actual ship. If so, please indicate how this difference has
affected the results of the simulation study. If you have never maneuvered the actual
vessel, please respond with “N/A”

2)

The entrance channel between buoys 1 and 2 was widened at the seaward end. Did it help
to funnel inbound and outbound traffic into and out of the channel ? Did you notice
any significant handling difference in Cut #1 or #2 channel deepening?

3)

The Fisher Island turning basin was widened by 400 feet to 1600 feet and dredged to 50
feet. Do you feel that this improvement better facilitated turning in the basin? Do you
prefer the use of this turning basin or Lummus Island basin for container vessels?

Why?

Fisherman’s Channel was widened about 100’ to the South, deepened to 50 feet. Do you
feel this will easier passage with ships alongside the dock. Higher maneuvering
speeds and less surge at the dock?

Page 1 of 2



RTM STAR Center Miami Operational Evaluation 2000

5) Western end of the Main channel was relocated south to allow berthing at Watson Island.
Did you think this provides ample room to and from the turning basin? Please
explain. :

6) With the improvements Dodge Island Cut and Dodge Island turning basin, do you think
this provides ample room to maneuver vessel to and from berth 12? Please explain.

7) Additional Comments:

Page 2 of 2
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RTM STAR Comor Misml Oparstions! Evalustion 2000
] Miami Operstiona§ Operation
| Final Evaluation Comments
Name:_Steph 'J][ Nageh mw '
| |
1) Were th: my differences in the response offthe simulated ship model when
eomplred » your experience with the actual ghip. If so, please indicate how this
diﬂ‘emnce s affected the results of the sim monmdy If you have never
maneuverdi the actual vessel, please respc w:th"NIA” 7
% Z 4_4). t% d‘c et Lot 272048%] 4’ Tid r- (4 f (%
27K PP FUCY T
4

2) The ent ‘

notice any :ignlﬁcmthmdlingdlffemumcm#l

» channel between buoys 1 and 2|was widened at the seaward end. Did it | 1
help to fugnel inbound and outbound traffic i tomdoutoftlnchanml?wyou j
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RTM STAR Comar . Miami Operstional Evelustion

5) Western dnd of the Main channel was relocafed south to allow berthing at Watson
Island. you think this provides ample ropm to and from the tumning basin? P]
expisin, |

Hro Tz g/ H 7~
caq e

0/
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6) With the improvements Dodge Island Cut ard Dodge Island turning basin, do you
think this provides ample room to maneuver essel to and from berth 12?7 Please
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99/25/2000 11:83 3853742896 RISCAWE BAY PILOTS rr

TIAM] OPERATIONAL OPERATION FINAL EVALUATION COMMENTS
|

Name Michgel Jaccoma
Dute Septedfiber 15,2000

- N/A naL
Nordic Empress — Seemed similar to my recpliection. *

Deetiny- Similar® | *
Note: ‘I cnuise vessels seemed to maintaif more Jateral momentum in the simulator ||
then o mmem. This should not ¢ffoct the results of this study.

of"mmmma-m expedicnce. See item 7).

3) It definjely improved wming in the basin f9r all size vesscls. It is essential for
nnumgSuunMautkiMhubnin.lpr this basin for vesscls berthing st the

ofdupcommvummhom

llof deep draft vessely at the berths 1 prefer the Lummaus Island basin.
4) Defir ynw:llhelpldon'tkMWMIt will be sufficient. On windy days
nane ’ g may require tug assistance and the practical limits may at times be
mmmwum

excee
5) Yes. 1‘] h the vessels and situstions simulated I siways felt I had ample room to
Ot I‘;’U m
|

6) Yes. DMiring simulations there was room for maneuvering the vessels here. |
My cofcern was more in passing any berthed at the container pier at Lummus ||
' :
7) The influence of the Guifstream very impacts the entrance 10 the channel. |i
mwnyrmhoinamnhmm 1 %4 t0 3 % knots as far in as buoys ||
#2 andi¥3. A counter current can ionajly occur just as strong t0 the south.
This reguires boarding the larger deep draff vessels from 1 to 3 miles sas of the sea

buoy. Fhis condition was not simulated. known grounding of “M” clase Maerek |

ol veomredmthovidnityoﬂho 1 buoy. One during & strong North
mtmlseoutboudvmlbmmu North bank. The other was during 2
mons h current and the inbound brushed the South bank.
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BISCAYNE DAY PILOTS

Shvving e Bort o Mlioni sinew 9
2011 POAT WOULEVARD, « H1AML, FLOAIDA 33132 * TELCAHONE (308) 3780483 - ml.i‘: an.?;to,
#2/29- '
.. mar.
October 23, 1997 O ""’9"" t ~‘°‘Yc‘v‘*
) Wetinueys C---C*-og :
Mr. Claude Bullock ineetinds Thy (S AL 'D
Assistant Port Director ' ‘ '-w\:% Y vonio -
1015 N. America Way g,
Miami, Florida 33132 : ,OE"‘ _P
Dear Claude, .

In order to assist the seaport in determining its needs for future dredging peojects, the Biscayne
BayPilouAmdadmmbmmmefolbwhummmdﬁmWebeﬂenthus&edumel
is deepened it Is vitally important that the channel also be widened. - As you know Miami is onc
of the busiest ports in the nation. Lastywourasodationhmdledwer%mshlpmovcmems

The worlds largmcmwundeonmnerslups call here on a regular basis,

Wchavexdenuﬁedthmspedfwmmthachmelthatneedtobcwldmed. I have enclosed
chansforeadmflhmumandhaglﬂiglmdthnpommoﬁhemmfeelshouldbe .
widened.

meﬁmandmostedﬂeala:ealsﬂ\emainchmndenmatmter&rcm The currents in
this area are variable and unpredictable, putting large deep draft vessels arc ot risk when making
their approach to Miami. Several Maersk container vesseis have aiready grounded off of bucy
“1". Our recommendation is to creste a tapercd catrance channel with an 800 foot wide entrance.

The second area'of cincern is on the soutfisite of governmient cut bebweeni beacbn-13 and
beacon 15. This is an area where ships arc tuming from ono channel into snother. The strong
currents in this area compounded by the necessity for the ship to have as little speed as possible,
makes it important for the ship to have as much swinging room as possible. On at least three
occasions that T know of, tagboats assisting ships in this area have grounded and sustained
damage. meommendaﬂonlstomdentbecbamelasmnchaspodblebetweoabewons 13

and 15. .

Finally, Lummus Island Cut just south of the gantry crane arca should be widened. At the
prescat tio ships transiting this area pass axtremely close to vessals docked at the gantry berths.
This resultsina “surging® effect on tho ships at the dock. Also, all too frequently, we are
cncountering vessels docked at Luramus Island with their cranes swung outboard 90 degroes



thereby blocking a portion of the channel. Given the variables of wind, cmmnt.sblpcgo.dma.‘.
efc., this creates an unsafe condition. Ommomdmnwmmmdtbesom&fp
LmnmuslshndCutloo&uMutothomth.

xmmmmwmwmmmm viab(lfqof
the Port of Miami. Please feel free to call me if you have any questions. .

Sincerely, -

A (&
Robert K. Brownell -~

Chairman
Biscayne Bay Pilots

Encl.:2
cc: Captain of the Port

e ey "’ “! I

——— e
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JuL 16 2001

Planning Division
Plan Formulation Branch

Captain John R. Fernandez
Biscayne Bay Pilots

2911 Port Boulevard

Miami, Florida 33132

Dear Captain Fernandez:

The enclosed drawing contains modifications to the proposed study alternatives
based on the recommendations of you and Captain Stephen McDonald at the Port of
Miami offices on May 16, 2001. The enclosed drawing includes modifications to
alternatives1, 2, 3, and 5 that will either avoid or reduce impacts to environmental

resources.

Approval of those proposed changes by the Biscayne Bay Pilots association will
allow us to continue calculations for our quantity and cost estimates. Please provide a

written response by July 23, 2001.

Contact Jerry Scarborough at 904-232-2042 or Philip Sylvester at 904-232-1 i42
if you have any questions concerning the proposed changes. Thank you for your
continued support and assistance.

Sincerely,

Richard E. Bonner, P.E.
Deputy District Engineer
for Project Management

Enclosure



Copy Furnished:

Ms. Amy Kimball-Murley, AICP, The Curtis & Kimball Company, 4101 Laguna Street,
Coral Gables, Florida 33146

Carl E. Fielland, Port Engineer, Port of Miami, 1015 N. America Way, 2™ Floor, Miami,
FL 33132

bcc:

CESAJ-PD-PN (D. Powell)
CESAJ-EN-HI (Choate)
CESAJ-EN-HI (Syivester)
CESAJ-EN-DL. (Henderson) N
2-7-01 RBP PowelllPD-PN/st.) 76/0

Schmidt/PD-PN
Y train/PD-P
Syivester/EN-HI

Am 1L Choate/EN-HI

W Henderson/EN-DL
(PHCK/PD
&é> Scarborough/DP-|

Dollar/DP-A
Bonner/DP

A—— -

L:\group\pdp\Pilots_Itr.doc



BISCAYNI BAY PILOTS
Sorving Mo Fors.of Micmo sinco 19

2911 PORT BOULEVARD : MIAMI, FLORIDA 33132 « TELEPHONE (305) 375-9453 - CABLE: MiIAM

July 20, 2001

Richard E. Bonner, P.E. ’ S
Deputy District Engineer P
For Project Management
Department of the Army
P.O. Box 4970 _ : ‘
Jacksonville, Fl. 32232-0019 v _ , C

Dear Mr. Bonner,

Please be advised that the Biscayne Bay leots approve the proposed modifications to the _ :
alternatives 1,2,3 and 5. _ . | ‘

" Should you need further assistance pl@asé feel ﬁ'ﬁe toca;l on Captain McDonald or mysglf. 1

Sincerely,

J¥n R. Femandez, - -
Chairman S
Biscayne Bay Pilots
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BISCAYNE BAY PILOTS
Soving tho Frort cff Mhiasmé sinco 19

2911 PORT BOULEVARD - MIAMI, FLORIDA 33132 - TELEPHONE (305) 375-9453 + CABLE! MIAMIPILOT

May 14, 2003

Mr. Rene Perez

Project Manager

U.S. Army Corps of Engineers
PO Box 4970

Jacksonville, Florida 32232

Dear Mr. Perez:

The Miami harbor pilots wholeheartedly endorse all components of the Locally
Preferred plan to deepen and widen the Miami ship channel.

Large newly constructed vessels are routinely arriving at ports of call with drafts
in excess of 46 feet. If the Seaport of Miami is to remain a viable and competitive
destination for ocean-going 'fé:;'c_zjﬁn.merce on the eastern seahoafd-then the outer
channel should be dredged to preferably 52 feet and the inner channel deepened
to 50 feet.

The proposed widening of the channel (cut 1 from 500 feet to 800 feet) is needed
to ensure safe transit of the large post panamax ships. With a length of 1138 '
feet and a beam of 141 feet, ‘__t_hggz_a/v/e.sselsAWill:'en_counter strong cross currents
requiring a leeway or crab:anglé of 10 to 15 degrees to stay in the channel. This

“significantly: ._ipcrea'g__efs;t,_héf_eff;eﬂpt‘ix]e‘ ‘bearn. Widening Fishermen’s Channel an

additional*100 feet is angthier ciitical “must.” The present-50Q.foot chapnél: - -

provides only 100:to-120 feet of open water clearanceiif-4 Tatge Béamed vessel-
(141 feet) using tug assistance was to pass another. berthed v of similar. -
beam. Increasing the width would reduce the surge a :

and shouldallow for safe routine passages.”

If the Miami pilots can be__pf any assistance please contagtu

Thank you.

Yours truly,

Wit 7 g

Michael M. Wiegert
Vice Chairman
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BORINGS



Hole No.CB-MIAX-3

DIVISION INSTALLATION SHEET |
DRILLING LOG * South Atlantic Jacksonville District . OF |
1. PROJECT , ) 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening ~ Rock Claim T DATUM FOR ELEVATION SHOWN (7BM or H5LJ
2, LOCATION (Coordinates or Station] Mean Low Water, 1.31 ft. below NGVD
X=798750, Y=520755 75 MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Failing 1500
. 50?_?:00}4’5“,19'“99' I T3, TOTAL NO. OF OVERBURDEN SAWPLES TAKEN
. . {AS shown on arawing tilie ; . A .
and file number) CB-MIAX-3 disturbed: 1 undisturbed: 0
=~ NAVE DF DRILLER 14. TOTAL NUMBER OF CORE BOXES |
R. Gordon 15. ELEVATION GROUND WATER Tide +1.4
6. DIRECTION OF HOLE 6. OATE HOLE STARTED COMPLETED
" DVeRTICAL [JINCLINED 4/13/83  4/13/83
T oRNESS OF BURDEN O F1 17. ELEVATION TOP OF HOLE —47.1 Ft.
- : 18. TOTAL CORE RECOVERY FOR BORING 40 %
8. DEPTH DRILLED INTO ROCK O Ft. 6. SIGNATURE OF GEOLUGIST
9. TOTAL DEPTH OF HOLE 12.5 Ft. J. Gentile
ELEV.{DEPTH| 2| CLASSIFICATION OF MATERIALS  CORE = REMARKS )
8 (DeSCflpthn) R§C Eg Bit or Barrel S"
- nz a
—47.1] 00 | -47.1 0
Po% | CARBONATE SAND, Fine to -
Po° coarse, sand sized shell and " E
1°.° limestone fragments, trace of -
x,.° silt, tan, little gravel sized shell s F
Po° fragments, trace of gravel sized o
Jo.e limestone fragments. (SW) s
—,° 40 1 2 inch Sampler 13 28
Jo e C
[-]
1, [
-1 0 1 -
-0 ©° f—
4 © L
—o ° =
3% 14 F
-52.1] 5.0 1% =-52.1 ¢
- -1
b No Sample, washed to top of i
] rock. [
- NoReq - Washed with open rods and water |~
= =
N B
-58.6| 12.5_ 1 -59.6 "0
: Hard Rock below -59.6 Refusal at -59.6 -
] ‘ 300# Hammer With 18" Drop Used |
-] Soils are field visually classified On 2" x 5° Sampler N
E in accordance with the Unified B
] Soils Classification System. R
- 15
] -
] —
—] _—17.
-] 20
. X
= —22
5%% I;C‘JRM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
Miami Harbor Deepening - Rock Claim CB-MIAX-3




Hole No.CB—MHO1-01

SHEET 1
DRILLING LOG I South Atlantic Jacksonville District OF 1
- PRUJEL . o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening TEVA o
oordnales or Station] MLW, Horizantal Datum: NAD83, FLE
X=8656,950 Y=520,793 2 WANUF ACTORER'S DESTGRATION OF DRILC
3. DRILLING AGENCY "Failing 1500
Corps of Engineers Faiing 0 n
N . TAS ShOwWn on drawi ; " ) .
and fle rumber) CB-MHOI-0f disturbed: { undisturbed: 0
- 14. TOTAL NUMBER OF CORE BOXES 1 0of |
Pickett 15. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE N
SAverticaL CJINCLINED 01/28/01_01/28/01
17. ELEVATION TOP OF HOLE -39.5 Ft.
7. THICKNESS OF BURDEN 1.0 Ft. ELEVATION
18. TOTAL CORE RECOVERY FOR BORING B0.4 ¥
8. DEPTH DRILLED INTO ROCK 10.2 Ft. 0. SICNATURE OF INGPELTOR
Is. TOTAL DEPTH OF HOLE 11.2 Ft. J. Arthur, PG
[=] wos ~
ELEV. |DEPTH| Z CLASSIFICATION OF MATERIALS ORE] s wi I
& a REMARKS x3
@ (Description) RECIZE Bit & Barrel Sk
- wnzZ 1]
-39.5{ 0.0 -39.5 n
4 MESTONE, broken, It. brownish i 60 F
- L 3 ;Eas. 'S 83 | ¢ Split Spoon -
-405| 10 11 -40. 85 |
- LIMESTONE, fossiliferous, some 35 -
T 7 coral, mod. to highly weathered, [
1 hard to very hard, highly pitted =
P and vuggy with small to large SPT 0.5 ft into rock. [ 25
JC]  vugs, it gray. Hyd. Press; 300 PSI, H20 Return: 0% |
h L1 Fragmented: 1.0° - 1.4°, 2.0' - D.7.= 13 min., RGD=22% [
1] 2.7,33 -6.0,63-6.8,7.I' - 100 Note: Used modified RQD rock sections |
-] 7.7, 8.4 - 9.2 less than 4" were counted if they [
lil were part of a hard rock area broken |
T because of vugs. s
l Low angle breaks with irregular -5
1 | I surfaces: 1.4', 2.0°, 2.7', 3.3, 6.0', o
6.3, 6.8, 7.1', 7.7", B.4". 8.2 to - -
P4 2 ttcore loss. Box (222 -
4 1 N
1 2
- Hyd. Press: 300 PSI, H20 Return: 0% [
80 D.T. = 23 min B
T T RQD= 1.5/4.0 = 37.5% [
T " C
] s
] -49.5 10
T Hyd. Press: 300 PSI, H20 Return: 0% §
1 0 Drilling Time: 11 min X
=50.71 1.2 1 -50.7 8
] Notes: 140# hammer w/30" drop used with E
h 2.0° split spoon (1 3/8"1.D. X 2" [
- 1. Soils are field visually 0.0.). —12.5
] classified in accordance with the X
< Unified Soils Clasification 4"X 5.5' core barrel with diamond -
] System. bit o
3 15
= 175
= -
y C
— ~225

Eﬂ gw PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT
Miami Harbor Deepening and Widening

HOLE NUMBER
CB-MHO1-01




Hole No.CB-MHO01-02
—— SFEETT|

SHEET !
| DRILLING LOG South Atlantic Jacksonville District OF 1
OJECT _ o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening - 7y o
. 0 OF es or on) 5 .
X=854,633 Y=520,416 .MLw. Horizontal Datum: NADB3, FLEm
[3- DRILLING AGENCY Failing 1500
Corps of Engineers 1 A
1. AOLE NO. [A3 shown on draming TiTle " disturbed: 2 " d:
and fie nusber) _ _ isturbed: undisturbed: 0
lmmﬂ CB-MHOI-02 14. TOTAL NUMBER OF CORE BOXES 1 of |
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE X
A VERTICAL [JINCLINED 03/01/01 _03/01/01
7 THIEKNESS OF BURDEN 45 71 - Y0Ta. G aEoveRY o8 scmre T %
8. DEPTH DRILLED INTO ROCK 0.0 Ft.
Js. TOTAL DEPTH OF HOLE 4.5 Ft. J. Arthur, PG
Q wee ~
ELEV. |DEPTH| = CLASSIFICATION OF MATERIALS ORE] i ! 7]
& ] REMARKS St
& (Description) REC iz Bit & Barrel 3"'2
= wZ @
-48.4 -48.4 0
SAND, fine to medium, poorly 8 F
slrSaP(;ed. calcareous, light gray. 33| 1 SPT s F
-49.9 7 F
8 -
271 | 2 SPT 8 F
2.5
~51.4 8 r
12 i
0 SPT T
-52.9 -52.9 0 Fr
] Notes: -5
b otes 140# hammer w/30" drop used with [
] 1. Soils are field visually 2.0’ split spoen (13/8"1D. X2* F
- classified in accordance with the 0.0.). . [
b Unified Soils Clasification n
3 System. [
- 15
- 10
; [
- 125
E :
- o
b -
= s
: :
- 175
- 20
] [ 208
ENG FORM 1836 PREVIOUS EDITIONS ARE 0BSOLETE. PROJECT . o MOLE NUMBER
AR T Miami Harbor Deepening and Widening CB-MHO1-02




Hole No.CB-MHO01-03

SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF 1
- PROJELT . o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening W o
- fes or Station] MLW, Horizonatal Datum: NADB3, FLE
X=052,569 Y=59,642 T WANOF ACTORER'S DESTGNATION OF DRILL
Corps of Engineers Falling '5_00
. . (AS shown on araw. H N s N
and the pumber) CB-MHOI-03 disturbed: 3 undisturbed: 0
" 14. TOTAL NUMBER OF CORE BOXES 1 of {
Pickett 15. ELEVATION GROUND WATER
Io. DIRECTION OF HOLE 0. DATE HOLE  STARTED COMPLETED
(IVERTICAL JINCLINED 03/01/01 _03/01/01
A -48.4 Ft.
7 THIGRIESS oF BUWOER 41 F1 e SoEAL G ECOVERY Con s TR
J8. DEPTH ORILLED INTO ROCK 5.4 Ft. o STERATORE OFTRGPECTOR -
le. TOTAL DEPTH OF HOLE 8.5 Ft. J. Arthur, PG
=} we ~
ELEV. JOEPTH S CLASSIFIC(?)‘;IS%:I’OUFOSATERIALS :Eué: :§ REMARKS gh
e % |23 Bit & Barrel o™
] nZz )
-4841 0.0 -48.4 o
1111  Silty SAND, fine to medium 14 F°
h q grained, occasional thin layers of N
41°1}  limestone, calcareous, gray. 33 ! SPT _®%r
J1F1 (sM) -49.9 28 -
] - Light gray, medium to coarse 40 F
q grained, thin layer of limestone at 67 PT s F
1 151t 2 S 2.5
X -51.4 : 52
11k a3 F
It 46 | 3 SPT % L
=52.51 4.1 Jd1:k: =52.5 L
JI 1 LIMESTONE, no recovery. F
7T [ 5
:I ] 0 Hyd. Press: 200 PSI i
41 ] H20 Return: 0% -
1L r
41T | [
1] ~85.9 15
11 ] Hyd. Press: 175 PSI X
1T ] 0 H20 Return: 0% -
ot gl Hole blocked -
-57.9] 9.5 1 I] -57.9 N
— . 140# hammer w/30" drop used with [ 49
] Notes: 2.0' split spoon (1 3/8" 1.0. X 2" -
] 1. Soils are field visually 0.D.. [
- classified in accordance with the 4"X 55 core barrel with diamond =
b Unified Soils Clasification bit. [
] System. i
- Note: Bouncing rods may have -12.5
J been on well packed sand rather -
N than rock. i
- -
= 15
b 2
- -17.5
- -20
— 225

N
VIOUS EDITIONS ARE TE.
ENG FORN 1838 PREVIOUS ED. OBSOLE

PROJECT
Miami Harbor Deepening and Widening

HOLE NUMBER

CB-MH01-03




DRILLING LOG | squth atiantic
1]

Hole No.CB-MHO01-04
————STEETT]

SHE
OF 1

TNSTALCATION
Jacksonville District

’ Miami Harbor Deepening and Widening

10. SIZE AND TYPE OF BIT See Remarks
A W or

A tes or Station]
X=851,875 Y=518,801

MLW, Horizontal Datum: NAD83, FLE
[T, HARUF ACTURER'S DESIGNATION OF DRIU

L

. NCY
Corps of Engineers

Failing 1500

{3 HOTE NO. {As shown on drawkg title

and flle mmber) CHB-MHOI-04

" disturbed: 3 undisturbed: 0

14. TOTAL NUMBER OF CORE BOXES 1 of |

" Pickett
0. DIRECTION OF HOLE

B3 verTicaL [TJINCLINED

15. ELEVATION GROUND WATER
X ETED
03/01/0t _03/01/01

7. THICKNESS OF BURDEN 4.4 Ft.

17. ELEVATION TOP OF HOLE -47.8 Ft.

|8. OEPTH DRILLED INTO ROCK 0.0 Ft.

18. TOTAL CORE RECOVERY FOR BORING 34.1 X
0. SIGNATURE OF INSPECTOR

|s. ToTAL DEPTH OF HOLE 4.4 Ft.

"3 Arthur

3

PG
ELEV. [DEPTH| 2 |  CLASSIFICATION OF MATERIALS  |CORE] Y & 7]
w {Description) REC|E2 REMARKS Zin
o x |23 Bit & Barrel o™
— nz @
-47.8]1 0.0 -47.8 0
41 1 LIMESTONE, mod. hard, some 8 [
1T 1 fine to medium sand seams, C
il 1 calcareous, it. gray ampt SPT 2 F
-49.3] 1.5 -] ~49.3 27
b Silty SAND, fine to medium 22 F
b grained, some small shel C
] fragments, thin fayer of limestone 33 2 SPT 20 -2.5
. at 3.0 ft., light gray. (SM) -50.8 23 r
: 8 r
— |3 SPT 50
-52.2| 4.4 1 -52.2 50 [
— Notes: 140# hammer w/30" drop used with 5
] 1. Sails are field visually g‘_g_fpl't spoon (13/8"LD. X 2 C
J classified in accordance with the -
R Unified Soils Clasification [
] System. C
— F75
] s
- _—lo
3 a1
= s
- 15
] :
-4 -
] 75

LA BEREE RALAE RARRY

N
(4]

V] DIT.
m',}wm PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT
Miami Harbor Deepening and Widening

HOLE NUMBER

CB-MHO1-04




".I. "°' vo=rinur=111+7,

DRILLING LOG

s
DIVISION

South Atlantic

INSTALLATION
Jacksonville District

SHEET |
ofF | sHEETS

1. PROJECT

Miami Harbor Deepening

1.

X

,000

,FLocrnoN (Coordinates or Statior)

Y = 519,086

12.

3. DRILLING AGENCY,
Corps of Engineers

10. SIZE AND TYPE OF BIT
UM F

MLW
WANUFACTURER'S DESIGNATION OF DRILL

Failings 1500

See Remarks
[} HOWN or

HOLE NO. (4. e . IS;S'ENNQM?I:LE\;ETAKE IDI“u.'ED j unotsTURBED
4. 8 shown on drawing title H
and file numbed {CB-MH89-117
S WAME OF DRILLER 14. TOTAL NUMBER CORE BOXES ]
R. Gordon 1S. ELEVATION GROUND WATER  Tidal
§. BIRECTION OF HOLE ISTARTED | COMPLETED
mVERTICAL DINCLINED DEG. FROM VERT. 16. DATE HOLE ‘ 1 0 3 89 L -I 0‘3_89
: 17. ELEVATION TOP OF HOLE  _40 .0 )
7. THICKNESS OF OVERBURDEN 76 %
l!. DEPTH DRILLED INTO ROCK ::. :lOG':‘AAl;:::EO:iZO:ZEmRV FOR BoRInG
[s. TovaL oepTH oF HoLE 12" Geoloaist, Joe Gentile
ELEVATION| DEPTH |{LEGEND CLAleIC(AD':'.oe:p?mATER|ALS :E:C:OVR\E EAO"):(S?.NE (Drilling :h:i;:?'-‘;:;u.,gcwh‘u
a b c d [ f ;
- BIT OR BARREL —
-40.0 1 0.05 -40.0 BLS/0.5' .
h SAND, fine to medium quartz Split Spoon  Settled j~
- & shell fragments, little —
— silt, gray, wet, shelly 33 ! —
- (sm) -
=k -
i -43.0 —
-43.3 | 3.3 -
o - SAND, fine to medium quartl~ Split Spoon 3 FE
—: & shell fragments, trace 88 2 SHE
-44.5 | 4.5 A silt, ?ray, few thin SAND- -44.5 R S
T  STONE Tenses, shelly (SP); : T ot
¥ - Split Spoon 12 -
| SANDSTONE, moderate1y hard, 88 3 FoE
-45.9 | 5.99 porous, very fossiliferous, -46.0 37 E
- —=H many seams of loose sand & i R
Zillshell, Tight gray [ DIA 4" x 5-1/2" —
: ' D.T. 40 min -
T SANDSTONE, hard, porous H.P. 75 psi H—
; permeable, some seams —
= poarly cemented SANDSTONE, —
— massive, tan, vuggy 100 - —
= .
- -51.0 —
T T Dm 4‘x5 "
-52.0 |12 50 - 6 si
-52.0 - m?n

Illlllllllllllllllllllll[llllllllllllll‘lﬂl l

Soils are field visually
classified in accordance
with the Unified Soils
Classification System.

140# HAMMER WITH 30"
DROP USED ON 2.0' SPLIT
SPOON (1-3/8"1.D. x
2.0"0.D.)

\\\llIllTWll\lllll]llll]lTTWlJIll]T1ll|I Il

ENG FORM 18 36 prEVIOus EDITIONS ARE OBSOLETE.

MAR 71

PROJECT Miami Harbor

HOLE NO.

B-MH89-117

Naaneninn



Hole No, LB-MHB9-20

DIVISION - TNSTALLATION , - " SHEET |
DRILLING LOG South Atlantic Jacksonville District oF 1 suEETs
7. PROJECT ] 10. SIZE AND TYPE OF BIT SE€ Remarks
Miami Harbor Deepening 1. DATUM F v H Py
[ recATon (Cnadhllc- or Sl.l MLW
! X = 791,165 51 8,167 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY ) Failings 1500
Corps of Engineers 13. TOTAL NO. OF OV | DISTURBED { UNDISTURBED
4. HOLE NO. (As shown on drawing l“l.l BURDEN SAMPLES TAK N H
and tile mumbed ¢ (CB-MH89-20 i
S NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES 1
Gorden 15. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE |sTARTED !CDMPLETED
ChverTicaL [JiNcLiNED oG FROM VERT. | AT e MOLE | 9-26-89 | 9-26-89
: 17. ELEVATION TOP OF HOLE -44 0!
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 78 %
l!. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF ANSPECTOR
s. TOTAL DEPTH OF HoLE 8.0 Geologist, Joe Gentile
ELEVATION| DEPTH |LEGEND A oty TERIALS ;E:c:’o:vz- SAMPLE|  (Drilting r_im:E;-Atslr.:lsou. depth of
. ate., i ]
a b < d . f 9
- IT OR BAR -
= B REL -
= =
-44.0 |0.0] -44.0 BLS/0.5'  |©
(-44.3 10.3 3T SAND, fine to medium quartz, 10
457 | 0.7 =5 ?'i'l';:y, gray, little shell go | 1 | -45.0 32 E
- ] (SM - VT . B
0 L Bed of moderately hard DIA 4" x 5-1/2 -
SANDSTONE ‘with silty D.T. 28 min —
—'[ .| sand lenses from —44. 88 - —
— to -44 7 : H.P. 50 psi —
B : —
7 | LIMESTONE, hard, very -
:T -1 porous, slightly permeable, -
—] very fossiliferous -49.0 —
- L { (cemented shell), partly - [ -
~ i | altered, tan, unevenly IA 4" x 5-1/2" —
"7 bedded, isolated seams D . / —
77| poorly shell, sandy 63 | - D.T. 23min —
J : H.P. 40 psi —
-52.0 | 8.6 -52.0 —
I Soils are field visually B:gﬁ SQEEESNWQTE,B’O" —
- classified in accordance SPLIT SPOON (1 '3/8"1 0. E
- with the Unified Soils x 2'0.D.) - R
- Classification System. U [0
- -
] pro—
= -
- -
— o
- [~
= =
— —
] 1 -
ENMG.“;??M 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT g;gg;n??‘gbor LEO-LMEH?;;—ZO



Hole No.CB~MHO1-05

SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF 1
. M 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening T A o
. 0Of es or Station) . .
X=045.654 Y=519,157 MLW, Horizontal Datum: NAD83, FLE“.L
} Corps of Engineers -Famn '5?0 v
L3 m' 'Utsmﬁuwm’:,’s""" on drawing title CB-MHOI-05 disturbed: 5 undisturbed: 0
—RA 14. TOTAL NUMBER OF CORE BOXES 1 of 1
l Pickett 15. ELEVATION GROUND WATER
8. DIRECTION OF HOLE 3
I verTIcAL CJINCLINED 03/01/01_03/01/01
A -45, .
7. TRICKNESS OF BURDEN 15 . - ToTAL Cone AcoovERY o s 5T X
8. DEPTH DRILLED INTO ROCK 0.0 Ft. mm -
9. TOTAL OEPTH OF HOLE 7.5 Ft. J. Arthur, PG
ELEV. |0EPTH| S CLASSIFICATION OF MATERIALS oRe| Y &5 ’ @
ﬁ (Description) REC|$ S B'iRtEgABRaIErSeI P
w ¥ |<=5 =
- nZ <]
-458} 00 | -45.8 0
41731  Siity SAND, fine to medium 8
Ik grained, thin lense of limestone, [
vk calcareous, gray (SM) B! SPT % r
-47.31 1.5 -47.3 3 r
1 ] LIMESTONE, mod. hard, some 14 F
] 4 fine to medium sand, calcareous, [
— I 1 It gray 01 2 SPT _L_zg
iI ] -48.8 37
:I : 26 -
471 1 53| 3 SPT 3 |
1T ] ~50.3 50 F
- 4 14 ¢
:% ] 3] 4 SPY 15 :5
:I ] -51.8 14
- I ] L
7 T b 331 5 SPT 3 T
—93.31 75 3 4 -53.3 2
3 . 140# hammer w/30" drop used with [
] Notes: 2.0' split spoon {13/8"1D. x2" F
] 1. Soils are field visually 0.0 ~
n classified in accordance with the 8
b Unified Soils Ciasification -
— System, F o
B [
] X
— _—|2.S
— 15
- [
1 o
3 [
- [-17.5
- [ 20
- 225

m E’W 1838 PREVIOUS EDITIONS ARE OBSOLETE.

PROJECY
Miami Harbor Deepening and Widening

HOLE NUMBER
CB-MHO1-05




TNSTACCATION

Hole No.CB-MHO01-06
~ . SHEET ]

SHEET 1
DRIL‘-ING LOG South Atlantic Jacksonville District OF |
I‘- PROJECY 10. SIZE AND TYPE OF BIT See Remark
Miami Harbor Deepening and Widening D -l ;
2. COCATION (Coordnates or Stalion] : "
X=943,811 Y=519,428 -MLW, Horizontal Datum: NADB3, FLEILL
N NCV o
Corps of Engineers Failing '5_00
N . (AS Shown on arawi i . : .
and fiie number) CB-MHOI-06 disturbed: 4 undisturbed: 0
- 14. TOTAL NUMBER OF CORE BOXES 1 of 1
I Pickett 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE N
CAVERTICAL [CJINCLINED 03/02/01 03/02/01
7. HICKNESS OF BUROEN 0.0 F1. - Tor i G EoovERY Fo g TET ¥
3. DEPTH ORILLED INTO ROCK 0.0 F L. T O TOKE P IREPEETON— :
9. TOTAL DEPTH OF HOLE 6.0 Ft. J. Arthur, PG
ELEV. |OEPTH| @ | CLASSIFICATION OF MATERIALS  |CORE| Y& )
i (Description) REC|E 2 REMARKS 3
e % |Z35 8it & Barrel o™
- nwz @
~-47.11 0.0 -47.1 0
4T ] LIMESTONE, mod. hard, some it F
] 4 fine to medium sand seams, [
< I ] caicareous, it. brownish gray ]! SPT '8 a
1] -48.6 40
] I : 22 -
a1 27 {2 SPT 20 Fo¢
11 ] =50.1 L o
E p 13 F
] — F
-:% ] 20| 3 SPT I
1T 1 -516 2 F
] I 3 10 -_s
:I ] 201} 4 SPT 2 |
=53.11 6.0 31— 1 =53.1 14
7 . 140# hammer w/30" drop used with |~
] Notes: 2.0' split spoon (1 3/8"LD. x2* F
- -
= 1. Soils are field visually 0.0.) .
4 classified in accordance with the [ "
b Unified Soils Clasification -
] System. 1
~ -0
— 125
= s
- 175
- 20
— (225

PREVIOUS EDITIONS ARE OBSOLETE.
FiiR Gpfw 183

PROJECT
Miami Harbor Deepening and Widening

HOLE NUMBER
CB-MHO1-06




TNSTATCATION

Hole No.CB-MHO1-07

SHEET |
DRILLING LOG l South Atlantic Jacksonville District OF 1
. 10, TYPE OF BIT See Rem
Miami Harbor Deepening and Widening 0. SIZE AND TV o arl;:
3 0 tes or Station] . 3
X=043,258 Y=520.140 .MLw. Horizontal Datum: NADS3, FLEILL
- il Failing 1500
Corps of Engineers X " : N
4-HOLE NO. TAs shown ob s tite CB-MHO1-07 disturbed: 3 undisturbed: 0
N 14. TOTAL NUMBER OF CORE BOXES | of |
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE X
DRI VERTICAL [ JINCLINED 03/02/01 03/02/01
7. WICKNESS OF BURGEN 45 P & 7oTAL CoRE REGoVERY o oo AT %
Je. DEPTH DRILLED INTO ROCK 0.0 Ft. mmm :
9. TOTAL DEPTH OF HOLE 4.5 Ft. J. Arthur, PG
Q weo ~
ELEV. |DEPTH z CLASSIFIC(?JL&%“&’O rl.d)ATERIALS RuErEu T REMARKS gb
o x |25 Bit & Barrel g™
- wz @
-47.8] 0.0 -47.8 0
41 ] LIMESTONE, mod. hard, some 2 F
] 1 fine to medium sand, calcareous, [
4 I § It. grayish brown ! SPT 26 5
-1 ] -49.3 20 |
11 ] M
] b 2 SPT 17 F
—I] [25
11 -50.8 2 F
4+ 3 15 F
. ::E 3 3 SPT L o
-52.3| 45 17 3 -52.3 E M o
2 . 140# hammer w/30" drop used with [
] Notes: 2.0' split spoon (13/8"1.0. X2 [
] 1. Soils are tield visually 00.) -
) classified in accordance with the N
h Unitied Soils Clasification -
] System. -
- 75
- 10
— 125
] [
3 15
h F
-1 r
— 175
] 3
] s
- 20
: [
— 225
m F;?N 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . i . HOLE NUMBER
A Miami Harbor Deepening and Widening CB-MH01-07




Hole No.CB~-MH90-171

DIVISION INSTALLATION SWEET
DRILLING LOG South Atlantic Jacksonville District OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT See remarks i
Miami Harbor Deepening 1. " F N or
[2- LOCATION (Coordinates or Station) MLW
= 783,747 = 520,865 [12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENEY N Fai]]ng ]500
Corps of Engineers ¥3. TOTAL NO. OF OVER. lml‘ruunzn {UNDISTURBED
4, HOLE NO. (As shown on drawing title| BURDEN SAMPLES TAKE H
oot 10 manbied ! CB-MH90-171 '
S NAWE OF DRILLCER i 14. TOTAL NUMBER CORE BOXES 3
R. Gordon 1E. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE ' A l'TARTED !C‘OMFLET:D
n_vtnﬂcu. CJiNcLINED OEG. FROM VERT. 6. DATE MoLE l 7/24/90 i 7/25/90
17. ELEVATION TOP OF HOLE -8.5" '
7. THICKNESS OF OVERBURDEN -
18, TOTAL CORE RECOVERY FOR BORING 63 %
|8 DEPTH DRILLED INTO Rock 15. SIGNATURE OF INSPECTOR
Is. ToTAL oEPTH OF HOLE 41.5" Geologist, J. Gentile
ELEVATION DEP:N LEGEND c""s""c(‘,‘,t'.‘:i‘b‘,’m"“““'s ;::goé‘vz- SANFE.E (Dritling a:‘-‘.ﬁ-?ﬁ":ls:‘-&‘ depth of
a c L] | ]
- Bit or Barrel -
8.5 0_0: N - -8.5 Blows/0.5 Ft o
- TI LIMESTONE, moderately hard, . s
1= porous, permeable, very 6 1 Split Spoon 1k
— 1 T|fossiliferous (cemented -10.0 20 —
_1035_”2”_9": T!_'_ shell), tan,massive bedded [y REC 0.5 " 20
— LIMESTONE, hard, porous, 4x5% Di =
= 1 slightly permeable, massive D?’ %7 r:l?n E
- bedded, very fossiliferous HP wt tools —
—] Tl (cemented shell & little 100 —
R sand}, sandy in composition, —
—T7—71 tan-gray, solid core —
L , ! samples (1.0' pieces), -13.5 -
. brecciated,. cemented —
sl angular fragments of very 4x53 Dia —
— ] [|hard brown limestone, foss- DT 19 min [
] [1iliferous, tan, massive 100 HP 75 psi —
- J — bedded from -13.5 to -16.5 P -
{
-16.5[8.0 [ | -16.5 I =
=11 7| LIMESTONE, moderately hard, —
——L —{ porous, permeable, very . L
- T'I fossiliferous, oolitic, 4x5% Dia —
——— - granular, tan, clean, 93 DT 10 min —
— [ [|massive bedded, seams poorly HP 50 psi [—
. | cemented oolites —
4110 -19.5 F
=N 2
7T 4x53% Dia —
s 100 DT 11 min —
q°T I HP wt of tools H—
2.0 13- T == | hard Tinestone f | =
_ ed hard Timestone from _ —
22.5| 147 . 1 -22.0 to -22.5 22.}5 -
J.L = 4x5% Dia ’—_:/.:
-24.00 15,591 = NO DT 11 min E
SAND, fine to medium, quartz| REC HP wt of tools |-
clean, trace shell, tan, —
isolated sandstone lenses -25.5 [
] {sP) 23
56 2 Split Spoon =
' -27.0 45 I~
" settled
]clean, no limestone lenses 80 3 LS o
AP below 28,5 -28.5 20
ENG FORM 1836 previous EDITIONS ARE OBSOLETE. FROJECT HOLE wo.

MAR 71

#iami Hawvhnar Naananinn
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ELEVATION TOP OF HOLE .
[pRILLING 10G (Cont Sheet)] 8.5 Hole No. CB-M90-171
PIOJE.CY . . INSTALLATION SHEET
Miami Harbor Deepening Jacksonville District oF 2 SHEETS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS Recov: | SAMPL (Drilling timer wotes loss, depth of
{ Description) ERY NO. weathering, etc., if significant)
a b c d ¢ f 4
- [
= Bit or Barrel -
I -28.5 Blows/0.5 Ft |,
settled [~
Split Spoon —
50 4 P P —
_ 8
-31.5 "l many lenses moderately hard -31.5 21
%) sandstone from -31.5 to ' 21
-32.5 grg) 7325 - ' 88 | 5 ap
2+] SANDSTONE, moderately hard, -33.0 18
T porous, permeable, many 38}
=4 seams hard sandy limestone, u N
seams friable poorly cemented 60 -34.5 =
_sandstone, seams loose sand, : 27
fossiliferous, tan, massive 11—
bedded, isolated hard SS lenges 6 " 6
. ~36.0 —| riddled seams loose sand from 66 -36.0 sk
1-38.5 to -36.0 - F sE
SAND, fine to medium quartz, ' " - —
tan, clean, few sandstone 88 { 7 201
- -37.5 lenses (SB) , =37.5. A
{1 LIMESTONE, hard, porous, tan, _ . o
~38.5 1 fossiliferous, sandy in com-| 4qg 2x2-7/8 Dia -
1 . > . DT 6 min [ 3
] ] =1 position, moderately hard HP 50 bsi [~
--33.0430.5 Sd;sandstone_from -38.5_to -39.q pst -
SAND, fine to medium quartz, -39.5 —
] zl clean, tan, trace shell, . YA
isolated sandstone lenses 60 8 Split Spoon 7+
= .(SP), bed hard porous lime- : -41.0 B
-41.3 132.8 stone, tan, solution holes - o RN
- from 241.3 to -42.0, sand 80 | 9 [-41.5 50
-42.0133.5 7] SP), trace silt, limy, . —
— riddled with lenses hard NO 2x2-7/8 Dia —
limestone from -42.0 to -46. DT 11 min [
REC 10 HP 50 psi —
—] [
-44.0 o N =
66 1 Split Spoon 5 22____
=45.5 e 20F
= . 15—
—: 45% hard limestone from " —
-46.0 to -47.0 88 | 12 ___56F
-47.0 38.5 e -47.0 a7
- I LIMESTONE, hard, porous, tan, : —
-48.0 139.5 ]—L solid core sample, very fos- 2x2-7/8 Dia [
: > = slesds'siliferous (cemented shell)st go DT 6 min -
= ]sandy o T HP 75 psi <
-+ SAND, ﬂ'nﬁ %:o liledium, quartz, -49.0
1tan, slightly limy, many : Split Spoon ~1001~
-50.0 /1. ]1enses hard sandstone S 8_9_ 13 | .0 _100}—
1o T|LIMESTONE, hard Refusal -
- Soils are field visually 140# hammer with 30" |-
- classified in accordance drop used on 2.0' —
-] with the Unified Soils split spoon. [
- Classification System. (1-3/8" 1D x 2" 0D) —
ENG FORM - (ER 1110-1-1801) o 1880 OF - 628 603 PROJECT HOLE NO.
ey 1836-A ore reeeore Miami Harbor Deepening CB-MH90-171

]




Hole No.CB-MHO01-10
e

SHEET |
DRILLINS LOG South Atlantic Jacksonville District OF |
. PROJECT 10, SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening - o
es or Station/ MLW, Horiz ; NADB3, F|
X=938.226 Y=521,630 LW, Horizontal Datum: NADB3, LEILL
[3. DRILCLING AGENCY 2 IIII.I_UI ACTURER'S DESTGNATION OF DR
Corps of Engineers 'Falhng '5.00 T
N . (AS Shown on draw, o R " .
and fle number) CB—MHOI-10 disturbed: 3 undisturbed: 0
- 14. TOTAL NUMBER OF CORE BOXES | of |
l Pickett 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE E1ED
BAverticat [CINCLINED 02/26/01 _02/26/01
7. HIGKNESS OF BRGEN 32 F. - SoxAx GOk REcOTERY o s T X
8. DEPTH ORILLED INTO ROCK 8.0 Ft. m -
0. TOTAL DEPTH OF HOLE 1.2 Ft. J. Arthur, PG
Q wec -~
ELEV. |DEPTH & CLASSIFIC(& Is?:':i DO& '%ATERIALS RuErg: Fu REMARKS gb
2 % |23 Bit & Barrel 9™
=] nZz o
~-453] 0.0 -45.3 0
41 1 LIMESTONE, mod. hard, some 5 F
] 4 sand, calcareous, it. brownish i
11 ] aray 21| ¢ SPT 5 F
-46.8 L -46.8 5
SAND, fine to medium poorly 0 ¥
graded, trace of limestone, [
calcareous, It. gray (SP) *) 2 ST _ 0 ] (.25
-48.3 -48.3 0 r
LIMESTONE, very hard, U === -
] fossiliferous, highly wea., pitted, -
It. yellow brown stains, badly -
1 broken at 3.2 - 3.8 ft,, gray I
-50.5 3.2 - 3.6 ft, 4.6 - 5.2 ft, Coral, " ) L5
yd. Press: 250 PSI L
very hard. 40 H20 Return: 0% -
SAND, no recovery RAD = 20% [
D.T.: 4 min =
Box 1 C
~71.5
-53.5 -53.5 [
LIMESTONE, fossilferous, highly L
T wea., pitted, very hard, medium to -
1 coarse grained, few light yellow s
brown stains, gray 60 Hyd. Press: 400 PSI a
A H20 Return: 0% [ 10
E Badly broken at 8.0 — 10.0 ft. 2
] Low angle irregular breaks at 8.0 X
-56.5| 1.2 1 and 9.3 ft. -56.5 -
3 . 140# hammer w/30" drop used with |
] Notes: 2.0" sphit spoon (13/8"1.0. x2* F
- 1. Soils are field visually 0.0). —12.5
] classified in accordance with the 4"X 55' core barrel with diamond [
- Unified Soils Clasification bit. -
3 System. -
] Casing and rod bent and broke N
] while pulling out barrel. 20° of u
k casing dropped on the channel -
- bottom. _"5
3 .
] 175
3 -
-1 -
- 20
] i
1 F
- p—
- [ 208
m r?u 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ] o HOLE NUMBER
ART Miami Harbor Deepening and Widening CB-MHO1-10




Hole No.CB=-MH01-20

SHEET 1
| DRILI-ING LOG | South Atlantic Jacksonville District OF 2
OJECT i . 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening o
. oordnaies or Stetion/ MLW, Horizontal Datum: NAD83, FLE
X=9383|4,.05c:=522761..41 A
Corps of Engineers Failing '5_00
4 HOLE NO. (A3 shown on arawhg tille disturbed: 12 undisturbed: 0
and tile number) - . d N
- CB-MHOI-20 14. TOTAL NUMBER OF CORE BOXES 1 of 1
Pickett 15. ELEVATION GROUND WATER
Ie. OGIRECTION OF HOLE 3
BAverTticaL  CJINCLINED 01/26/01_01/26/01
17. ELEVATION TOP OF HOLE -10.7 Ft.
7. THICKNESS OF BURDEN 18.7 F1. 18, TOTAL CORE RECOVERY FOR BORING 55 %
8. DEPTH DRILLED INTO ROCK 0.8 Ft. m
9. TOTAL DEPTH OF HOLE 2B.5 Ft. J. Arthur, PG
[=} wec -~
ELEV. |DEPTH 3 CLAS'::IFI(:(A'I’IONI O“F MATERIALS %OERCE Fu REMARKS gb
] Description) z3 Bit & Barrel gk
w X |3 =1
- nz o
=10.7. -10.7 0
SAND, fine to medium poorly WOH |
graded, some small shell [
fragments, light gray. (SP) 0 SPT _NWOH F
-12.2 4 -
12 C
100 1 SPT 20 -_2.5
-13.7 A =13.7 2 F
=3 Silty SAND, fine to medium 2t F
*}d grained, some small shell -
2]  fragments, calcareous, light 0 { 2 SPT 7 F
-15.2 <] gray. ~15.2 24 Fr
X ] LIMESTONE, some shel Ell 3
4T ] (ragments, moderately hard, some oo} 3 SPT 26 F
] 1 sand, It. gray L
11 ] -16.7 23 F
31 ] B r
:I b 00| 4 SPT 4 -
13 -18.2 8 Iy 5
1T 1 24 F
iT ] o] 5 SPT 66 |
ENS ~19.7 34 F
] ] 14 -
R I] 87| 6 SPT ® Fo
-212]1 10.5 1 I ~21.2 6 Fr
Ei2°i]  SAND, fine poorly graded, some I
Isi]rr:;tor}gp ravel, white to light w01l 7 SPT ) E_
=22.7 5 F
: > Fus
20 8 SPT 6 r
- s F
thin lense of limestone at 13.5 ft. 24.2 —t
3]s sPT I
-25.7 s T 1
s
20 10 SPT 8 i
-27.2 0
10 C
20 ] SPT 'Bg E’ 15
limestone lense from 18.0 - 1B.7 =26.7 Y
~29.4] 87 3 ft. 00) 2 ) 294 — 5"7350 e
LIMESTONE, fossiliferous, mod. yd. Fress; n
I to highly wea., highly porous, 100 0.4 H20 Return: 0% -
pitted and vuggy with smali to =30, RQD = 100%
| T large vugs, very hard, dark gray -:20
T 1 [
8.1 - 19.7 ft, fragmented. Box 1 Hyd. Press: 300 PSI :
..l I 100 H20 Return: 0% -
AT Low angle irregular open joints: RGD = 57.9% -
1L 19.1, 19.8, 20.4, 20.8, 21.6, 22.0, [
5 225, F oo
T T T T T {continued) i
m ;PH 030 PREVIOUS EQITIONS ARE OBSOLETE. PR.OJE_CT ) . . HOLE NUMBER
A Miami Harbor Deepening and Widening CB-MH01-20




Lqmagume LOG (Cont. Sheet)
Cr

c
-10.7 Ft.

SHE!

Hole No.CB-MHO01-20
= ET 2

Illll'lllllllll'llIlllllllllllIlllJlllLl'lllllllll'lI|ll|llj|]lll|llll|lIllllllllllll.

oF 2
Miami Harbor Deepening and Widening I Jacksonville District
ELEV. |oEPTH] € CLASSIFICATION OF MATERIALS ORE] Y 15 @
o (Description) RECIEE B';Eg‘g‘af% S
w % {<35 |
- nzZ (1]
-33.2] 225 S WYY
I 205 <2167 higmy Wea., Vi gy, Hyd. Press: 300 P51 [
L badly broken. 100 H20 Return: 0% -
~ ‘ ~34.2 RGD = 57.8% -
~L T 23.4 - 23.8 ft, highly wea,, soft -
h 1  tomod. hard, sandy. r
<41 -
a1 [ 2
o Hyd. Press: 300 PST o
I no recovery from 23.5 - 28.5 ft. 0 {Boxi H20 Return: 0% -
RQD-= 0% [
o | -
I 5
| N
] -38.2 [ 275
4 Hyd. Press: 200 P51 | <
4 0 H20 Return: 0% -
~39.21285 JL -39.2 RGD = 0% [
. 1404 hammer w/30" drop used with [T
Notes: 2.0' split spoon (1 3/8"10. x2" F
1. Soils are field visually 0.0 [ 30
classified in accordance with the 4"X 5.5' core barrel with diamond L.
Unified Soils Clasification bit. X
System. C
325
[
35
-37.5

I"ll"ll'“'l'lll"T"
F 3

0 =3

[, ]

F
[2,]

| R B ML B

L B L
! |
™~
4]

o
(=]

m E,W 1830 PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT

Miami Harbor Deepening and Widening

HOLE NUMBER

CB-MHO01-20




Hole No.CB—MHO1-21

Im VISTON SHEET |
DRIL'-ING LOG South Atlantic Jacksonville District OF 2
CY 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening VA oF
. oordinales or Station] W f .
X=838,817 Y=522,568 MLW, Horizontal Datum: NADB3, FLEILL
[3_DRICLING AGENCY o
Corps of Engineers o 2ling 1500 2
4. FOLE NO. [As shown on drawing itle " .. h .
and fie nuaber) CB-MHOI-24 disturbed: 15 undisturbed: 0
- 14, TOTAL NUMBER OF CORE BOXES 3 of 3
I Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE N cteD
I VERTICAL [JINCLINED 02/27/01 _02/28/01
7 THICKNESS OF BURBEN Z0 P 5 1o5AL oo wecoveRY con Bt 3%
8. DEPTH DRILLED INTO ROCK 31.8 Ft. mm
9. TOTAL DEPTH OF HOLE 43.8 Ft. J. Arthur, PG
[=] wao ~
ELEV. |DEPTH| = CLASSIFICATION OF MATERIALS ORE| s Wi )
u (Description) REC|S BﬁEgABRa’:iI S
w % =1 -
- nz o
-1t3] 0.0 -3 0
4 Silty SAND, fine to medium 3 F
] grained, some small shell [
- fragments, calcareous, it. gray 87 ! SPT 3 N
- (SM) -12.8 4 r
1 4
b 33 SPT 0 F
- 2 25
: -14.3 5 F
3 4 F
- 2711 3 SPT 3
] trace limestone at 4.5 ft. ~f2.8 o ¥
_ 10 r-_s
N 3| 4 SPT 13 F
3 trace linestone at 6.0 ft, ~17.3 —
67| 5 SPT 28 |
; - 21 F
- white, fine grained, no clay at 7.5 16.8 3 15
] ft. [
] 33 6 SPT 15 i
- - 40
. trace limestone at 9.0 ft. 20.3 s T
] a7 SPT ® F
- 15 _—'0
1 medium to coarse grained at 12.0 —2L8
] ft. T
— 27 ] 8 SPT 2
-23.3] 12.0 ] -23.3 nr
LIMESTONE, mod. hard, some 6 F
coarse sand and small shell 21l 8 SPT 4 125
fragments, It. gray -
-24.8] 13.5 -24.8 I
SAND, medium to coarse grained, 6
poorly graded, trace limestone,
small shell fragments, It. gray 310 SPT !
-26.31 15.0 J::) (SP) -26.3 " F 15
11 ] LIMESTONE, mod. hara, some T 3
1T ] fine sand, trace of shell 20| SPT 10 ¥
b ] fragments, It. gray s
-27.8] 18.5 ] -27.8 0 -
- Silty SAND, fine to medium 22 F
7 grained, trace limestone, [
— calcareous, It. gray (SM) Ble SPT 18 175
h -29.3 40
. 40 }
_: 67 | 13 SPT T C
-J30.5] 19.2 1 =-30.5 o T
LIMESTONE, gray, fossififerous s
"7 and sandy, fine to medium [ 20
1 grained, slightly to mod. wea., . L
hard, highly porous and pitted. Hyﬂ.zgrgxhﬂ‘q%;m -
_ 100 |Box | = 100 [
- RQD = 100%
- Low angle open joints: 19.2, 19.8, D.T. = 7 min -
N 20.3, 20.8, 21.5, 21.9, 22.4, 22.8 o ’ [
p ft. [
1 ' —_——— e —_— 25
{continued)
m F?Il 830 PREVIOUS EDITIONS ARE OBSOLETE. PR'OJE.CT . . ) HOLE NUMBER
ART Miami Harbor Deepening and Widening CB-MHO-21




[DRILLING LOG (Cont. Sheet) ™"
1]

ON TOP OF FOLE
-11.3 Ft.

Hole No.CB-MHO01-21
— SHEETZ)

SHEET 2

oF 2
1
Miami Harbor Deepening and Widening I Jacksonville District
ELEV. [DEPTH] 2|  CLASSIFICATION OF MATERIALS  |CORE] Y5 @
& (Description) REC{E D B'?tEgABRa.ﬁrsel Zin
w % |=35 |
pur) wz m
| —33.81225 — e — 1l 2s
Ll Near verical open joint: 21.5 — Fyd. Press; 400 PSI [ .
23.8 ft. H20 Return: 0%
- 100 RGD = 100% -
-_I:'_'l Fragmented: 23.8 - 24.2 ft. =35.1 DI =7 min -
E Box1 Hyd. Press: 500 PSI E
— 25.0 - 25.3 ft, soft, clayey, some 100 H2o petur: DX 25
3] fine to medium sand, poorly e [
cemented, badly braken and 0.T. = 6 min. s
-37.6126.3 . fragmented. -37.6 o
=} Silty SAND,fine grained, 8 I
21<F§q calcareous, olive gray (SM) ar | 1 SPT e F
i - 2715
I1-1] trace limestone 27.8 ft. 39.1 Z:

-39.8| 285 I3 00} 2 | _398 SPT —]
LIMESTONE, fossiliferous, sandy, -
mod. to highly wea., highly -

< porous and pitted, some small H . -
n yd. Press: 250 PSI
= vugs, mod. hard 100 H20 Return: 100% 30
] hard to very hard 29.5 — 30.6 ft. DR‘-?'D:f,‘“’fn "
- hard, fragmented 30.6 — 31.8 ft. -
=43.1 i
low angle open joints: 2B.6, 28.8, -
7 29.2, 29.3, 29.5, 30.3, 30.6 ft. -_325
T mod. hard and highly vuggy with .
n small to farger vugs: 31.8 - 33.2 Box | [
= * Hyd. Press: 200 PSI -
b ; . - 20 H20 Return: 100% [
—: gzdg f|t).orous and pitted: 33.2 RGD = B4% _—35
T X
-47.6]36.3 -
] Silty SAND, fine grained, trace =48.1 C
J limestone, calcareous, It. brown, L
] (SM) Hyd. Press: 350 PSI 37,5
b H20 Return: 75% -
-49.7]138.4 + RQD = 20% L
-] LIMESTONE, fossiliferous, highly [
-50.5]39.2 1 wea., pitted and vuggy, sandy, 5
53] _soft to mod. hard, It. brown /] 8o [
_ 115 Silty SAND, fine grained, trace o
515 140.2 i timestone, It. brown (SM) A 40
- LIMESTONE, highly wea., pitted -
and vuggy, hard, fossiliferous, Box 2 -
highly broken -53.4 [
] low angle open joints; 38.4, 38.8, N
— 39.8, 40.3, 40.6, 40.9, 41.9, 42.2, 425
] 431, 43.5 ft. 75 "
-551]143.8 7 -55.1 [
p . 140# hammer w/30" drop used with [
: Notes: 2.0 split spoon (13/8"LD. x2* }F
h D). 4" X565 i [
- 1. Soils are field visually 0.0.). X 8&'core barrel with 45
- classified in accordance with the -
] Unified Soils Clasification Note: Hole/terminated at -37.6. [
- System. Drilled next day from -37.6 to -
] -55.1. Second setup at [
1 X=838,823, Y=522,556. Two logs -
N SAMPLE SAMPLE LAB p : L
- NO. ELEVATION CLASS. combined into one. 475
. 1 -11.3/-12.8 SP-SN -
] 2 -12.8/14.3 SM F
- ¥Lab visual classification based =
- on gradation curve. No Atterburg L
. Limits. [
i (50
m E'?‘l 830 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . . . HOLE NUMBER
Miami Harbor Deepening and Widening CB-MHO1-21




Hole Ne. CB-MH90-152

DIVISION INSTALLATION SHEET |
DRILLING LOG South Atlantic Jacksonville oF 1 SKeeTs
T. PROJECT 10. SIZE AND TYPE OF BIT  See Remarks
Miami Harbor Deepening . v HO or
2 LOCATION (Coordinates or Statior) MLW
Jf x =781,832 y = 522,046 2. MAHUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Failing 1500
] y Corps of tngineers 13. ;SISENNgAI?;L%\SIETRA-KENlDuTun‘ED guumsrunasp
4. :l&L'E":Ig‘-(::dlhom on i‘:lm title CB—MHgﬂ— _l 52 : L
S HAWE OF DRILLER 114. TOTAL NUMBER CORE BOXES ]
R. Gordon 15. ELEVATION GROUND WATER T-i da]
6. DIRECTION OF HOLE ISTARTED |comPLETED
[XIvERTICAL [[]INCLINED DEG. FROM VERT. '6. DATE HOLE I, 3/]5/90 i 3/]5/90
i 17. ELEVATION TOP OF HOLE -41.0
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 34 %
Jo- DEPTH DRILLED INTO ROCK 15. SIGNATURE OF INSPECTOR _
|s. ToTaL oePTH OF HOLE 11.0" Geologist, J. Gentile
ELEVATION| DEPTH [LEGEND A eacriptiony | CHIALS zéﬁ%’:‘vg Now=|  Pritting '."_';i;ﬁg;":'s".'".ﬂ'ﬂ"ﬁ’
o b c d [ § g
- Bit or Barrel —
- -
-41.0 0.0 - -41.0 Blows/0.5 FT o
—] ‘gAND, mediur]n tg fine,hqllj]artz, settled |-
— :|trace gravel, trace shell, i —
-42.0 1.0 — . 11'gi?t ?ray, trace clay 4 27 1 Split Spoon 3
<f[ " (SP i -42.5 [ =
;5TISANDSTONE, moderately hard | NO_ [REC |-43.0° Split Spoon 15 }-
: 4 x 5% Dia .
. B.T. 7 min —
LIMESTONE, hard, very foss- 16 H.P. 25 psi —
] “f1iliferous (cemented shell) —
—%15% 1 porous | —
= {SANDSTONE, moderately hard, -46.0 —
—7 -lalternate beds of hard - -3
- ‘|sandstone and timy (SP) sand, 4 x 54 Di —
- tan, thin bedded, porous, X 92 Ula —
— 1s1ightly permeable D.T. 22 win —
— 16 H.P. 75 psi —
3 [
-48.5 7.5 s —
o | liiMeSTONE, very hard, ~49.0 -
=l llcrystalline limestone, —
-— | _|riddled with large open 4 x 5% Dia —
. [[solution holes, some . . -
IT unaltered coral heads, tan- 94 D.T. 17 min —
gray, massive bedded, very H.P. 50 psi =
= 1| permeable : -
-52.0 |11.0- | -52.0 —
= Soils are field visually a9, Pound hamner —
] classified in accordance used on 2.0° s lgt —
— with the Unified Soils spoon P —
= C]aSSTf1cat10n System. (]'3/8" ID x 2" OD) :
- [
= —
— —
FENG FOR PROJECT ] . HOLE NO.
a1 1836 previous eviTions ae ossoLETE. #iami Harbor Deepening ]CB-MHQO—ISZ



TIwIw Svwe

VL LMLV TL

DIVISION INSTALLATION SHEET
DRILLINGLOC | q.ip Atlaptic Jacksopville District OF ] SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT See Remarks
. . . 11. DATUM F N SHO' "M or MS|
x = 782,594 y = 520,936 12. MANUFACTURER'S DESIGNATION OF ORILL
3. DRILLING AGENCY
. Faili 1500
COI'PS of Engineers Tﬁ%uloi]%io VER- |ou'ruaaso { UNDISTURRBED
4. HOLE'.N'O..f‘:l ashown on drawing !ﬂl'! BURDEN SAMPLES TAKE i
- i CB-MH89-41 14, TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER - l
R. Gordon 15. ELEVATION GROUND WATER T'i da
6. DIRECTION OF HOLE 16. DATE HOL ISTARTED COMPLETED
FJvERTICAL [JINCLINED oEc. From verT. | N 17/20/89 7/20/89
- 17. ELEVATION TOP OF HOLE  _137 7'
7. THICKNESS OF OVERBURDEN -
18. TOTAL CORE RECOVERY FOR BORING /] %
8. PEPTH DRILLED INTO ROCK 5. SIGNATURE OF SPEGTO  GeolOgist
9. TOTAL DEPTH OF HOLE 7 Q' Joe Gentil
CORE
ELEVATION DEI:TH LEGEND CL‘SS'F'CAIL%‘#;,,‘,“TE“'“LS ;'Estégv- sn«nﬁ!!_ (Deitting ﬁz;i;ﬁ;:’z':mﬂ:ﬂb of
a < . 9
- BIT OR BARREL —
— —
~=37.7.40.00 -37.7 RLS/Q.5' —
] SAND, fine to medium, quartz 100 |1 SPLIT Spooy Settied
. ‘| very silty, gray, wet (SM) S
-39.2 11.57- g -39.2 2 g
- : —
- /| SANDSTONE, moderately hard, 80 2 1 E
—_ -| porous, permeable, many seamg, ’ I i
. ‘| loose or poorly cemented -40.7 1
7 | SAND, gray, some fossils - " 9
-41.6 3.9:. 0 -41,6 11 —
— | SANDSTONE, hard porous DIA 4" x 5%" -__-
— || permeable, massive bedc’ied, D.T. 13Xm1n 5"
1 fossiliferous with coral : [
. ) 75 H.P. 50 psi
= 1 heads, gray, vuggy, seams _ —
i} poorly cemented SANDSTONE .
-45.6 7.9 -45.6 T
; -
] Soils are field visually 140# HAMMER WITH 30"  f—
_ classified in accordance DROP USED ON 2.0 [
- with the Unified Soils SPLIT 'S'POON " —
—] Classification System. (1 3/8"1.D. x 2.0"0.D.) —2
; SAMPLE LABORATORY —
- ELEVATION CLASSIFICATION [—
3 -37.7 to -39.2 (SM-SC) * [
- NOTE: -
= * Visual classification —
— based on Gradation Curve. —
- No Atterberg Limits. -
E -
] [
3 [
ENM&:@;?M 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT MIAMI HARBOR | HOEEBt§m89—41
(TRANSLUCENT) DEEPENING




Hole No. CB-MHB89-45
DIVISION INSTALLATION SHEET 1
DRILLING LOG Sonth Atlant-ic lacksonville District OF ] SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT See Ranarks
Miami Harbor Deepening T DATUN F HOWN or WS|
2. LOCATION (Coordinates or Station)
%= 782,290 y = 522,078 12, MANUFACTURER'S GESIGNATION OF DRILL
3. DRILLING AGENCY Falling§ 1500
Corps Of Engineers 13. TOTAL NO. OF OVER- | o1sTURBED { UNDISTURBED
4. HOLE NO. (A:‘) shown on drawing sm-I: BURDEN SAMPLES TAKEN | 1
o Mo i CB—m89‘45 4 14. TOTAL NUMBER CORE BOXES
. NAME OF DRILLER - 1
Cordon 15. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE 1STARTED |coMPLETED
16. DATE HOLE i H
£ VERTicAL [JINCLINED DEG. FROM VERT. | 8/11/89 :8/11/89
- 17. ELEVATION TOP OF HOLE _37.5
7. THICKNESS OF OVERBURDEN ~
18. TOTAL CORE RECOVERY FOR BORING 40 %
8- DEFTH DRILLED INTO ROCK 19. SIGNATURE OF RIGRERYOR  GeOlOglst
3. TOTAL DEPTH OF HOLE 1/.0' Joe Gentile .
ELEVATION| DEPTH [LEGEND AP oroey \TERIALS ;:::l;:’é‘vE # (Dritting m,:E:.‘::".':ﬁ,.., depth of
: ime, water lows. depth,
a b < d . [} 9
- BIT OR BARREL —
-37.5 0.0 7 - -37.5 BLS/0.5' -
- : ; SAND, fine to medium quartz 1 SPLIT SPOON ST
18.2.10.7 —x “[jand shell fragments, gray, 80 —
-39.0 |1,5—Fudisls|f trace of silt (SP) 2 -39.0 33
- i SANDSTONE, hard, porous, " '"‘8“‘___
. - 66 3 ]
—] H permeable, friable,many —
id seams poorly cemented =40.5 12
- ] SANDSTONE, some seams loose _ 6 =
—] 4 sand, fossiliferous, light 66 4 " 8
— "{gray, massive, moderately -42.0 12
- Ahard, many loose sand seams - F
—] from -38.2 to -39.0 40 5 . _‘;9__7
-43.5 16.0 . -43,5 10 =
1] sANDSTONE, moderately hard, 4O { === |OVERDROVE CASING =
3= 4 porous, permeable " 1" —
7] ‘]: fossilaz_ferous, 1iéht gray, gI% 44 X 5 % —
- sl many seams of very poorly HP. 30 mn —
- i| cemented rock and seams loosq £ psi —
- sand —
—: ] Thin lenses HARD SANDSTONE —
S| from -47.0 to -48.5 -47.0 —
= : SPLIT SPOON ———f—
= 13| 6 s F
-48.5 11.0 -48.5 17 E
= 7| SAND, fine to medium quartz, 7 " S -
u b '} light gray, clean, 207 thin 56 e -
i | sandstone lenses, damp (SP) -50.0 23 I—
3 " i
3 L6 8 R
-51.5 14.6—1. o -51.5 2
- Soils are field visually 1404 HAMMER WITH 30" |
— classified in accordance DROP USED ON 2.0’ —
- with the Unified Soils SPLIT SPOON —
j Classification System. (1 3/8"1.D. x 2.0"0.D.) |=
-~ SAMPLE LABORATORY |
- ELEVATION  CLASSIFICATION —
-] -37.5 to -38.2 (sp} * .
] Note: =
-] * Visual classification —
— based on Gradation Curve. —
- No Atterberg Limits. [
EI':‘GA;ng 1836 ¥REVIOUS EOITIONS ARE OBSOLETE. PROJECT HE% BOR I rg];-EM'I‘—IOS.9—45

{TRANSLUCENT)

4



Nole Mo. (K- - 145

- BIVISION INSTALLATION SHEET
DRILLING LOG South Atlantic Jacksonville District ofF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Sce Remarks
: al'ﬁl Harbor Dee - ]'_n 11. DATUM F LEV. N SHOWN ( or
i faLortecpe o MLW
x = 784,521 y = 521,083 12. WANUFACTURER'S DESIGNATION OF DRILL
3. ORILLING AGENCY Failines -l 500
Gorps of Engineers 13. TOTAL NO.OF OVER- DISTURBED TUNDISTURBED
s, :c:;.‘sl .nm:’ shown on drawing title] BURDEN SAMPLES TAKEN l H
S. NAME OF DRILLER CB_m89—145 14. TOTAL NUMBER CORE BOXES 1
R Gordon 15. ELEVATION GROUND WATER Tidal
6. D.IRECTION OF HOLE 16. DATE HOLE ISTARTED !COMPLETED
)@vsnncu. [O'NcLINED DEG. FROM VERT. . l 8/1/89 } 8/1/89
17. ELEVATION TOP OF HOLE _37 .9
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 5] %
[°- OEPTH DRILLED IKTO ROCK 19. SIGNATURE OF ¥sPECToR Geologist
EOTAL DEPTH OF HOLE ]7 ' JOe Gen: 3
ELEVATION| DEPTH {LEGEND AP o tie MATERIALS ;é:‘%?";m (Dritling ',"‘:i?:isjl:'s".'",:’.""“."’
a b < d . [
- BIT OR BARREL —
- [~
-37.9 10.07] ] -37.9 BLS/0.5" -
s § SAND, fine to medium quartz split Spoon 2 &
— and sand size shell 56 1 1
— fragments, tan, wet, (SP) -39.4 2
=39.9] 2.03:752 L F
7 LIMESTONE (oolitic) very B |2 S il
- fossiliferous, tan, porous, -40.9 6 I
- T Triddled with seams loose sand| 2 F
—]-~-""land shell, seams. poorly 80 3 " e
I cemented SAND and SHELL, 424 T
=42.4 | 4.5 --—t moderately hard, thin lensep J
37 77| Lhaxd . SANDSTONE -9 -
- 46 4 " 9 -
- SANDSTONE, moderately hard, AP
b . -43.9 20
. porous, permeable, thin 29 —
— bedded, riddled with seams " 1+
3 1loose sand, seams poorly 54 5 R
=45.4 ] 7.577 consolidated SANDSTONE, light] -45.4 13
lgray 2 "
-46.4 | 8,571 Bed (SP) SAND with SAND- 33 6 " S T
— STONE lenses from -45.4 to i ST O VAR S
I -46.4 -2
—] 12 7 " 20 5@,
7 -48.4 33
- T
g A B 33 | 8 " 12
-49.9 1120 1"7|| LIMESTONE, hard | -49.9 23
— T T e REFUSAL |-
—E Soils are field visually 140# HAMMER WITH 30" E
— classified in accordance DROP USED ON 2.0' —
- with the Unified Soils SPLIT SPOON —
— Classification System. (1 3/8"1.D. x 2.0"0.D.) |=
= —
] F
- —
ENG ;95" 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT UTAMI HARROR INOLE no-
(TRANSLUCENT) DEEPENING CB-MH89-145




Hole No. CB-MHS50-154

US Army Corps of Engineers

BIVISION INSTALLATION SHEET |
DRILLING LOG South Atlantic Jacksonville District lor 1 sueeTs
1. PROJECT | 10. s1zE aND TYPE OF BIT See Remarks
Miami Harbor Deepening 11. DATUM HOWN or S
. {2 COCATION (Coordinates or Station) MLW
! x = 781,059 y = 521,174 12. NANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY.

Failing 1500

4. HOLE NO. (A:‘) ahown on drawing title|

13. TOTAL KO. OF OV
BURDEN SAMPLES

ER-
TAKER

|o1sTuRBED { UNDISTURBED
{

-

8. DEPTH DRILLED INTO ROCK

and file pumb i CB-MH90-154
S WAVE OF DRILLER 414. TOTAL NUMBER CORE BOXES 2
R. Gordon 15. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE 6. DATE HOLE TSTARTED [comPLETED
[XIVERTICAL [JINCLINED oEG. FROM VERT. | | 3/14/90 i 3/14/90
17. ELEVATION TOP OF HOLE -39.9
7. THICKNESS OF OVERBURDEN -
18. TOTAL CORE RECOVERY FOR BORING 86 %

19. SIGNATURE OF INSPECTOR

ENG FORM 13 36 previous EDITIONS ARE OBSOLETE.

MAR 71

Miami Harbor Deepening

9. TOTAL DEPTH OF HOLE 11.5" Geologist, J. Gentile
. % CORE REMARKS
ELEVATION| DEPTH |LEGEND CLASS'F'C(‘I‘)I..‘::‘b?mATEmALS REE%?{‘I- SA.':S!.E (Drilling !hl-,.l::l:‘r’h_.l.‘g‘ﬂh‘ol
a b 3 L . { 9
E Bit or Barrel —
-39.910.0 — -39.9 Blows/0.5 FT
IT2STONE, ¥ 3
¥ SA ; mode‘rately hard, Split Spoon I
very poroius, permeable, 33 1 1
—41.4 ‘|honey~-combed with voids ~41.4 L —
[fpartly filled with loose Y -
Jisand, riddled with seams Split Spoon Yy
: - 56 2 12~
loose sand, light gray 42.9
—42.9 1SAND, fine to medium, quartz —42. - - 10 -
~43.4 Jdriddled with lenses moder- 100 3 ~43.4 ' 20 I~
-1 ately hard sandstone, clean —
— ! l light gray, moderately har 4 x 5% Dia —
. l saridstone from -42.9 to — _
| 43 .4 100 D.T. 25 min [ =
- L ‘ : LIMESTONE, very bhard, H.P. 60 psi —
crystalline, brittle, }—
] l riddled with solution holes —46.4 -
] [ partly filled with secondary —
— [ I moderately hard limestone, —
] i vuggy, tan, massive bedded, —
. I l a few fossils 4 x 5% Dia —
g7 100 D.T. 38 min -
l H.P. 5C psi —
l | l 0
= —
TR e I -51.4 —
- Soils are field visually 140# hammer with —
- classified in accordance 30" drop used on [
. with the Unified Soils 2.0' split spoon —
— Classification System. (1-3/8" 1D x 2" QD) —
- —
— —
= =
] -
—] [
- —
- [
- ——
3 [
- -
PROJECT HOLE NO.

CB-MH9D-154



“ol. No. LDTINOT=J L

DIVISION INSTALLATION SHEET |
DRILLING LOG South Atlantic Jacksonville District oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening 71. DATUM FOR ELEVATION SHOWN (1BM oe WSL) |
|2~ LOCATION (Coordinatea or Station) MLW
x = 779, y = 520,975 2. MANGF ACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Failings 1500
Corps of Engineers 13. TOTAL NO. OF OVER. JOISTURBED TUNDISTURBED
" E NO. AMP i :
. :I:’L"‘.Nm;’lhmon&-m ml«lE CB-MH89-51 BURDEN SAMPLES TAKEN | i
- HAWE OF DRICLER : 14. TOTAL NUMBER CORE BOXES 1
R. Gordon 15. ELEVATION GROUND WATER Tjdal
6. DIRECTION OF HOLE 16. DATE HOLE {STARTED !comm_s?:n
ElverticaL [T}iNcLINED DEG. FROM VERT. ) ! 8-28-89 i
17. ELEVATION TOP OF HOLE —-39.2
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 80 %
s. DEPTH DRILLED INTO ROCK 195, SIGNATURE OF WREPEERGRY Ceol0gist
9. TOTAL DEPTH OF HoLE 13’ Joe Gentile
ELEVATION| DEPTH |LEGEND A O ey NTERIALS ECO el (Drilling em:i-?:?}?:::,-.xgap(h‘n!
a b c d . § 9
— BIT OR BARREL -
p —
S .
-39.2 f0.0 -39.2  BLS/0.5' —
] SAND, fine to medium quartz, SPLIT SPOON )
] light gray (sP) “Se_t}fg:
- 80 1 -40.7 T
- A
-41.7 p.5s 3 Split Spoon —E
: 2 | -42.2 e
—. LIMESTONE, hard, very 88 12—
-43.0 PB.8 permeable, riddled with DIA 4" x 5-1/2" l—
large solutien holes, D.T. 18 min .
- fossiliferous, tan, H.P. 30 psi —
—44.2 5.0 +1 massive,bed of (SP) -
] ] SAND with many lenses of 43 - [~ -
— ) hard SANDSTONE, from -43.0' —
] l ’ to ';_44%.2; -45.2 -
- [ } DIA 4" x 5-1/2" -
- T i] hard, very porous, riddled D.T. 35 "Hr! -
1 .+ ) with solution holes, tan, 100 - H.P. 45 psi —
—_‘i ! | massive, solid core from [—
T 1 -44.2 to -45.2 sandy, —48.2 C
] ] [’} large solution holes B |
1771 partly filled with DIA 4" x 5-1/2" —
—}i--—-] secondary porous hard D.T. 27 min —
__’:L _i} LIMESTONE from -45.2’ H.P. 40 psi o
o 1|t -51.2° 82 | - =
=/ -50.2 —
—_,[T_l DIA 4" x 5-1/2" —
o N D.T. 16 min —
S - 1 100 = | u.P. 45 psi -
B 1 2 | =52.2 =
- Soils are field visually 1404 Hammer -
. classified in accordance with 30" DROP [
- with the Unified Soils USED ON 2.0° —
— Classification System. SPLIT SPOON —
-] _3/8" [
= SAMPLE LABORATORY ae o —
] ELEVATION CLASSIFICATION T -
] -39.2 to -40.7 (sp) * [
= NOTE : -
s *Visual Classification p
- based on Gradation Curve. —
— No Atterberg Limits. —
ENG FORM 1834 previous EDITIONS ARE OBSOLETE. PROJECT Miami Harbor HOLE Ho.
MAR 71 Deepening CB-MH89-51

fTRANSLUCENT)



Hole No. CB_MH90-160
DIVISiON INSTALLATION SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF 3 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT  Sece Remarks )
Miami Harbox De gpeg;ng 1. or oS!
. LOCATION (comnn.u- or Stati MLW
= 778,028 = 520,847 1Z. MANUFAGCTURER'S DESIGNATION OF DRILL
3 onu.l.mc AGENCY ] Failing 1500
US Army Corps of Engineers 13. TOTAL NO. OF OVER- DISTURBED { UNDISTURBED
4. HOLE NO. (As shown on drawing title] BURDEN SAMPLES ?AKEN‘ i
and file numbed ! GB-MH90-160 '
S WAWE OF DRILLER 4 4 14. TOTAL NUMBER CORE BOXES 3
R. Gordon 1S. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE 16. DATE HOLE {STARTED !couPLzYto
@ verTicaL []INCLINED OEG. FROM VERT. | | 4/18/9%0 H 4/17/90
17. ELEVATION TOP OF HOLE -3.0
7. THICKNESS OF OVERBURDEN -
8. TOT AL CORE RECOVERY FOR BORING 66 L3
8. DEPTH DRILLED INTO ROCK 5. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 47.0" Geologist, J. Gentile
ELEVATION| DEPTH |LEGEND| A ooy N TERIALS RECov: [sAM (Dritting lh:sr:l:'(lsol.. depth of
ERY No. tc., if
a b c d . ] g
= =
] Bit or Barrel —
= -
- -
-3.0 0.0 — —— } -3.0 Blows/0.5 FT JI— >
—3|:d: ;| SAND, fine to medium, quartz settled =
JibyiHitand shell fragments, little Split Spoon [
=4.0 11.0 T ~silt, gray, little shell 46 1 P P -
— (M) f 4.3 S
-] ttl -
= CLAY, slightly plastic, 6 ) . settled
— trace silt, trace to little 0 Split Spoon .
- shell, gray (CL) ~-6.0 3 -
- settled }—
] 0 Split Spoon -
—7.5 14.5 ] -7.5 A
-1 3 2 1ed P —
—_ CLAY, plastic, gray, little 14 sett 5
. shell, trace silt (CH) 93 3 Split Spoon —
- -9.0 v
— . settled p—
= 100 4 Split Spoon -
T -10.5 —
— settled
~ 100 5 Split Spoon -
—] -12.0 —
-] ) settled —
= 20 6 Split Spoon -
-13.5110.57] <13.5 L- r
- EIMESTONE, moderately hard, I
— péreus, slightly petmeable, 26 7 Split Spoon —f—
— very fossiliferous, sandy, - 4 —
_ — riddled with voids filled: -15.0 3
15.0 12'0_ with limy ‘sandy silt, frac~. - F
— tured-voids filled with soft . s —
-16.0(13.0— clay from -13.5 to —15.0 93 8 Split Spoon 22 |
N —
- LIMESTONE, hard, porous, -16.5 32
— slightly permeable, very _
fossiliferous, vuggy, hard - _ i . -
] limestone, sandy with voids 4" x 53" Dia [
— filled with secondary moder- 100 D.T. 14 min =/
. ately hatd ' to 'soft, very _ —
fossiliferous, buff lime- psi wt of rods —
- stone; solid core; completely —
~19.5|16.5~ | |riddled with large solution ~19.5 [
. l l holes filled with secondary . —
soft fossiliferous lime=- ) 58
1 l stone from —-19.5 to -22.5 4" x 5%" Dia .
=1 : -
] I 100 D.T. 21 min —
__] i psi wt of rods —
—22.519.5s4 { | _ -22.5 —
i |
- —
ENG FORM PROJECT - HOLE NO.
MaR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Miami Harbor Deepening . ICB-MH90-160



c

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) ~3.0 Hole No. cr_MH90-160
PROJECT INSTAUATION SHEET 9
Miami Harbor Deepening _ Jacksonville District oF 3 smEETs
% CORE REMARKS
ELEVATION | DEPTH | LEGEND CLASSIHc?I)Kz:ipﬁ:n)MATER'ALS RECOV- | SAMPLE (Drilling time, waler loss, depth of
ERY NO. bering, etc., if significant)
2 b c d e f g
] Bit or Barrel -
-22.8l149.5¢v |\ __ . -22.5 Blows/0.5 FT |-
. — II moderately hard limestone an * 5%" Dia [
~23.3{20.57 -] from -22.5 to -23.5 D.T." 3 min -
:_Ca\ll'\"j large open cavity from -23.5 Y 551 wt °f2§°gs [~
ro =23.
-24.5/21.5- __7jto -24.5 -24.5 %FePP54.5 —
e B ! SAND, fine to medium, quartz, 1~
Split —
= ! many thin lenses hard sand- 33 9 P i Spoon 3 il
- | stone, light gray (SP) -26.0 2 -
. ] 1
= 40 16 Split Spoon 3 -
7 -27.5 5+
2 [ 24~
split § =
. 66 | 11 piit Spoon 5 |-
- -29.0 8 I~
= ry =
— Split Spoon —
3 56 12 P P 4 1
. -30.5 2 -
- Split Sp 2
- oon —
7 40 13 2 -
-32.1 29. T} ) -32.0 8 }—
. r""l LIMESTONE, very hard, many 100 357 -
' l solution holes partly filled ——= 5
3 with secondary moderately . -
‘iL 1 hard fossiliferous limestone, 4" x 55" Dia —
- '1 ‘| tan-gray, massive bedded, 97 D.T. 33 min —
] : I permeable, isolated coral, WP. 50 . [
- T solid core e pst —
T ] L -35.5 —
=36.133.1] l completely riddled with 4" x 5% Dia -
=i l large open solution holes, 100 D.T. 26 min —
— z very permeable, tan, . -
I I limonitic stain from -36.1 ~37.5 H.P. 50 psi —
] to -39.8 : [ 35
~ i l 2" x 2-7/8" Dia [
47 50 D.T. 26 min -
r I
-39.8[36.871. solution holes and voids H.P. 50 psi —
B I filled with secondary, —
1 {ﬁ l porous, fossiliferous, mod- 40-5
- I erately hard limestone from . —
l [ -39.8 to -43.5 2" x 2-7/8" Dia —
- D.T. 22 min —
1.1 69 -
.-_41' H.P. 100 psi -
T 5o
—43.5{40.5 i [ very fossiliferous (cemented -43.5 [
] J shell), porous, tan, masgsive 2 x 2_7/8" Dia —
‘ bedded D.T. 7 min —
] | , 94 H.P. 120 psi —
T I L —45.5 ) i
= 2" x 2-7/8" Dia |-
D.T. 10 min [
- | —
= | I- | 66 H.P. 120 psi —
-47.5044.511 ] —_—— s —
ENG FORM 1836-A (ER 1110-1-1801) GPO 1980 OF - 628~ 603 PROJECT HOLE NO.
JUN &7 Miami Harbor Deepening CB-MH90-16 0




TRSTACCATION

Hole No.CB-MHO01-12
Sl R

SHEET 1
DRILLINB LOG I South Atlantic Jacksonville District OF 2
- PROSECT . o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening X o
- oordnales or Station/ MLW, Horizontal Datum; NADS3, FLE
X=032.503 Y=521.535 T2 NANOF ACTURER'S DESTGNATION OF DRILT
3. DRICLING AGENCY iing 1
Corps of Engineers .Fa' 'nf 5.00 2
N . [AS shown on drawi : X . .
and fle nuaber) CB-MHOI-12 disturbed: 0 undisturbed: O
- TER 14. TOTAL NUMBER OF CORE BOXES 2 of 2
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE .
BAVERTICAL [JINGLINED 01/31/01 _ 01/31/01
7 TRICKNESS OF BURDEN 0.0 Ft 17. ELEVATION TOP OF HOLE —32.4 Ft.
- e 18, TOT. RE RECOVERY FOR BORING 84.5 X
8. DEPTH DRILLED INTO ROCK 19.5 Ft. %&ﬁ%&éﬂﬂ
9. TOTAL DEPTH OF HOLE 22.6 Ft. J. Arthur, PG
=) we
ELEV. |DEPTH| = CLASSIFICATION OF MATERIALS ORE] i wi
w (Description) REC|2 2 BEMARKS,
w % =1
pur | nZ
-32.4] 0.0 -32.4 0
. LIMESTONE, {t. gr. with brn. B
] stains, fossiliferous, mod. hta C
4 highly wea., hard to very hard, . r
-] highly vuggy, fragmented Hyﬂ'szﬁéihﬁe%;ﬂ C
3 _ ; 88 D.T. = 13 min. r
0.8 - 1.5 ft, highly wea., mod. RGD = 13.3%
= hard, badly broken. -9 (25
] 1.5 - 1.8 ft, mod. wea., very hard, -35.8 [
Y highly vuggy. * -
1 -
1 1.8 — 3.0 ft, highly wea., soft to [
mod. hard, badly broken. -
- Hyd. Press: 700 PSI '_5
- 3.4 - 4.5 ft, highly wea., mod. 100 Box 1 H20 Return: 0% -
h hard, fragmented to badly D.T. = 19 min. o
4 broken. RAD = 27.5% -
b 4.5 - 7.4 ft, mod. to highly wea,, C
. highly vuggy. _30.8 -
I 5.0 - 5.4 ft, mod. hard to hard. 1.5
3 5.4 - 5.8 ft, hard. C
1 g.Bdl— %4 'It, soft to mod. hard, Hyd. Press: 700 PSI .
] adly broken. 100 H20 Return: 0% o
= 7.4 - 9.9 ft, some It. brn. sand B.T. = 17 min. o
1 filled vugs, highly vuggy, mod. to RGD = 40% -
b highly wea., hard to very hard, : C
1| fragmented and badly broken. y
1L 9.9 -12.4 1, no sand, highly -
] wea., mod. hard to hard, —44.8 :
— H fragmented. * -12.5
b Fragmented: 9.9 - 12.4, 13.8 - N
~ 14,2, 18.2 - 19.3 ft. [
= - sl. wea., highly pitted and vuggy -
] with small vugs, very hard at 12.4 Hyd. Press: 550 PSI N
ft. 100 H20 Return: 0% [ 45
UV D.T. = 15 min, R
I Low angle open joints: 13.5, 13.8, RAD = 96.2% [
14.0, 14.2, 16.1, 16.7, 16.8, 17.1, 17.2, * -
] 17.4, 17.86, 18.1, 18.6, 18.8, 19.3 ft. "
4 Box 2 -
9 sl. to mod. wea., small to large X
] vugs at 17.4 ft. -50.0 175
h Mod.to highly wea. at 18.6 ft. [
Badiy broken: 18.6 ~ 18.8 ft. L
_ I 18.8 - 19.3 1, highly vuggy with i
5L91 195 AT Jarge vugs. Ve Hyd. Press: 500 PSI -
— SAND, no recovey 38 HZDOTRZN:;"';‘:"?% [ 20
RGD = 34% r
— —1 A e ———— — — — F25
{continued)
m rw 1830 PREVIOUS EDITIONS ARE OBSOLETE. PROJECY ] o HOLE NUMBER
ART Miami Harbor Deepening and Widening CB-MHO1-12




Hole No.CB—MHO01-12

LE SHEET 2
ORILLING LOG (Cont. Sheet) | -32.4 Ft. OF 2
cT INSYALTATION
Miami Harbor Deepening and Widening I Jacksonville District
[=) ua
ELEV. |OEPTH]| = CLASSIFICATION OF MATERIALS ORE] Ui
@ (Description) REC|EE BHARKS
Y 62
=846 28.8 N =550 — 12
] . 140# hammer w/30" drop used with |
. Notes: 2.0' spiit spoon {13/8"1D. x2* |
- 1. Soils are field visually 0.0, o
h classified in accordance with the 4"X 5.5'core barrel with diamond i
] Unified Soils Clasification bit. [
— System. gl
] s
3 C
] X
- 215
] o
- 30
- 325
] C
> 35
— 375
=] -40
- 425
] C
] C
- 45
- 475
- 50
ENG FORM 1836 PREVIOUS ECITIONS ARE 0BSOLETE. PROJECT _ o HOLE NUMBER
ART Miami Harbor Deepening and Widening CB-MHO1-12




SHEET I

MAR 71

Neananina

DIVISION INSTALLATION ) "
DRILLING LOG South Atlantic Jacksonville District oF 3 SHEETS
[T PROJECT - 10. SIZE AND TYPE oF BIT  See Remarks
Miami Harbor Deepening T NSA o
.| TOCATION (Conrdinates or Station) MLW
b x=776,536 y=520,860 2 umiuncruitgb'é DESIGNATION OF DRILL
3. DRILLING AGENCY Failings
Corps of Engineers 13. TOTAL NO. OF OVER lms-ruuaen T UNDISTURBED
4. r:lerm.dmed‘.m llll'] CB MH89 56 BURDEN SAMPLES TAKEN H
. NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES 3
Gordon 15. ELEVATION GROUND WATER Tidal
€. DIRECTION OF HOLE 16. DATE HOLE |STARTED | COMPLETED
CJverTicAL []JINCLINED DEG. FROM VERT. | ‘ 9-18-89 9-18-89
17. ELEVATION TOP OF HOLE —2 .8
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 63 %
®. DEPTH DRILLED INTO ROCK 9. SIGNATURE OF INSPECTOR
s. TOTAL DEPTH OF HOLE 47 Geo] ogist Joe Gentile
ELEVATION| DEPTH [LEGEND, CLASS‘F'C(AD.I;'.?@?F MATERIALS :E:C:O:VE- wf’hiﬂh‘ lh:E:lAIEIKlsoll. depth of
- ! etc., if h )
a b e d D 1 P
- Bit or Barrel —
= =
-2.8' 0.0 T -2.8' BLS/0.5' |
| | SAND, fine quartz, shelly, Settled
=¥ silty, gray, wet (SM) 1 Split Spoon —
4.8 .o 3 =
— ! ' SILT, gray, damp, little —
o I clay (ML) —
! 27 —
E z 5
10.3 {7.5 3 -10.3 . E
Y
3 Silt, slightly plasti settled 1
- j1t, slightly plastic, =
_ 5 | clayey, trace shell from Split Spoon —
] -10.3 to -14.8 33 3 - E
=) CE
pe—— ‘ 1O
- [ -
- ) L E
-14.8 112.0P°) 1) | bed of silty shell from -14.8 l —
753 12593739 -14.8 to -15.3 T
—- . H72
T TI LIMESTONE, moderately hard,| 73 | 4 |q6.37 = P
T I porous, permeable, vuggy, -
—)— voids filled with poorly A
=T 71 cemented sANDSTONE and 12 =
— -+ loose sand, massive, 80 5 |-17.8 18 | .-
477 T fossiliferous, very sandy, 0 5
-18.8 {16 OZ:ZT. tan-gray. 80 6 |-18.8 Ep 1=
-] L—.« LIMESTONE, hard, solid corej DIA 4n x 5 ]_/é"_m - —
— | | porous, permeab1e vuggy, -
. solution holes filled with | 100 - D.T. 10 min —
—t7—1{ friable SANDSTONE, tan-gray H.P. 20 psi —
| I Ll massive fossiliferous, very —
1 sandy. —
—1 { T -21.8
-22.3 {19.57 - . -
ENG FORM 18 34 previous EDITIONS ARE OBSOLETE. PROJECT Miami Harbor HOLE NO.

MR-MHRA_RA



\

ELEVATION YOP OF HOLE
lozlums LOG (Cont Sheet}|"™*"" Hole No. CBHBS-56
PR
"Miami Harbor Deepening "4 SOnville District sweet 2
of 3 sHeers
ELEVATION DEPTH LEGEND ClASSIFIC?Eﬁ:)ﬁ:”MATERIALS Z.Eggsm (Drilling tim:E t:tk::slon, depth of
ERY NO. weathering, eic., if significant)
a b < d e f g
BIT OR BARREL [
-22.3 BLS/0.5' -
SANDSTONE, moderately hard, | | | . .~ " F,
porous, permeable, riddied DIA 4" x 5-1/2" —
with seams poorly cemented D 34 mi =
SANDSTONE and seams of loose| °3 - H.TP' 70 min -
i . .P. si —
_24.‘8 | sand, light gray A P =
SAND, fine to medium quartz, . Settled }-
clean, tan, trace shell, 60 7 Split Spoon [
wet (SP) : —
-27.3 | -27.3 ‘ =
LIMESTONE, very hard, dense,|100 -1.-27.8 DIA 4" x 5-1/2" -
slightly fossiliferous, tan, DIA 4™ x 5-1/2°7 _
-28.9 redeposited crystalline D.T. 11 min —
LIMESTONE T H.P. 40 psi —
LIMESTONE, soft, weathered, 90 _ —
chalky, friable, fossili- -
ferous, white,massive, 30.8 —
-31.1 y
) porous, non-permeable.bed -
‘quartz, SAND (SP) from 25 g | DIA 4" x 5-1/2" —
-32.3 -31.1 to -32.3. D.T. 19 min —
H.P. 30 psi —
) -32.8 meh
LIMESTONE, moderately hard, R
porous, permeable, weathered| Split Spoon R
fossiliferous, completely 33 _ — =
riddled with solution holes, -34.3 12—
-35.3 tan, massive. Split Spoon 15
= 73 - -35.8 210 —
_ LIMESTONE, hard, porous, W 0
L permeable, vuggy, riddled DIA 4% x 5-1/2 —
] | | with large open solution D.T. 36 min —
. holes, slightly fossili- 76 - . —
— ferous, tan, massive. H.P. 50 psi g
Sl =
- l -
—] I -
=N -40.8 —
___l.T DIA 4" x 5-1/2" -
] D.T. 21 min —
—I [ 66 _ | H.P. 70 psi =
- |
-43.8 | 41.07 I -43.8 -
- SANDSTONE, hard, porous DIA 4" x 5-1/2 =
i slightly permeable, well D.T. 15 win —
— cemented, very fossili- 100 - H.P. 50 psi [
ferous, tan, massive, e psi [~
7 solid core. =
D o -46.8 [
ENG FORM _ (ER 1110-1-1801) PO 1980 OF - 628 603 rmoxcr  Miami Harbor HOLE NO.
ey 1836-A wor Deepening CB-MH89-56




DRILLING LOG (Cont Sheei)rl

EVATION TOP OF HOILE

Hole No. CB-MH89-56

PROJECT . INSTALLATION | . . SHeeET 3
Miami Harbor Deepening | Jacksonville District o 3 sueers
ELEVATION | DEPTH | LEGEND CLASSlFIC?‘gg:,p?;:..:MTER.ALS ;‘Eggf SAMPLE (Drilling {imE.E ':l:;':sl_on,' depth of
ERY NO. ng, efc., & 7 )
a b c d e f [3
- BIT OR BARREL —
= -46.8 BLS/0.5' -
n DIA 4" x 5-1/2" —
- D.T. 12 min [
- H.P. 40 psi -
9.8 [47.0 100 | - |-49.8 —
E Soils are field visually 140# Hammer :—
- classified in accordance with 30" DROP -~
- with the Unified Soils USED ON 2.0' [
- Classification System. Split Spoon —
- ‘ { (13/8" 1.D. x -
3 SAMPLE LABORATORY 2" 0.D.) -
] - ELEVATION  ~ANALYSIS —
- -2.8 to-4.8 (SC)* [
= -4.8 to-10.3  (CL)* il
] Note: , . -
T *Visual Classification il
- based on Gradation Curve.. —
- No Atterberg Limits. —
- —
= —
. [
] i
-] -
3 =
- -
= -
] [
— -
ENG FORM . (ER 1110-1-1801) GRO 1980 OF - 628 603 moxcs  Miami Harbor HOLE NO.
an o7 1836-A ° * Deepening CB-MH89-56

i




Hole No.CB-MHO1-13
a,

SHEET 1
DRILLING LOG I South Atlantic Jacksonville District OF |
10. SIZE AND TYPE OF BIT See Remark
Miami Harbor Deepening and Widening W - ; r
X oordinales or Statlon] ; .
X=831232 Y=521,423 MLW, Horizonatal Datum: NADB3, FLE .
3. DRILLING AGENCY e
Corps of Engineers 'Fallm 15’00 T
N . TAS shown on draw : . " .
and fAe number) CB=MHOI-13 disturbed: 3 undisturbed: 0
. 14. TOTAL NUMBER OF CORE BOXES 2 of 2
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE N
CAVERTICAL [ZJINCLINED 03/06/01 03/06/01
7. THIGKNESS OF BURDEN 24 FL. - Tota cone Rsovens on BonPR TET T
8. DEPTH ORILLEOD INTO ROCK 13.8 Ft. m -
9. TOTAL DEPTH OF HOLE 16.3 Ft. J. Arthur, PG
Q we ~
ELEV. |[DEPTH| Z CLASSIFICATION OF MATERIALS ORE] — wi v
& (Description) REC|E 2 BﬁE:AB':Ksl X
2 x |25 rre S
- mnz [+1]
~-38.6 -38.6 0
Silty SAND, fine grained, trace of WOH }
smalt shells fragments, wor F
calcareous, gray. (SM) 3| SPT -
WOH o
-40.6 -40.6 WOH |
LIMESTONE, fossiiferous, mod. to 421 2 | -410 SPT 17
T highly wea., very hard, highly 36 25
4 vugay, It. gray. T
L} 2.4- 311t badly broken. 3
T 34- 7.4 1t, clay filed vugs with Hygég’gsf 300 PSI s
] fine crystal coating, mod. 100 % _ezurn. 0% [ ¢
weathered. RGD = 38"1“;‘ -
1 b [
I ow angle irregular open joints: s
3.1, 3.5,37, 4.4, 48,52, 563,59, C
4 6.1, 6.4, 6.8, 6.9,7.1,7.4, 8.1, 88 X
] and 9.6 ft. Box 1l -46.0 "
-] 7.4 - 121 ft, no clay in vugs. —1.5
" Hyd. Press: 200 PSI C
T 100 H20 Return: 0% B 0
Low angle irregular open joints. RGD = 100% [
b 10.2, 10.9, 1.5, 12,1, 12.5, 12.7, 13.2, R
] 13.7, 14.0, 14.2 and 14.4 ft. [
] 12,1 - 14.4 ft, mod. vuggy with =50.7 "
— small vugs, fine crystal coating -12.5
b inside vugs, sl. to mod. wea. Hyd. Press: 200 PSI u
100 H20 Return: 0% -
14.0 - 14.4 ft, mod. wea., mod. Box 2 RGD = 91.3% F
hard, few small to large vugs. -
-53.0 -
-53.41 14.8 14.4 ~ 14.7 ft, low angle open 100 -53.4P: 200, H20. 0%, RGD: 100X [
joint. woH |6
SAND, fine poorly graded, 6 [
calcareous, light gray. (SP) T3 SPT Wor ¥
-54.91 16.3 -54.9 WOH [
] . 140# hammer w/30" drop used with [
1 Notes: 2.0' spiit spoon (13/8"1D. x2*
-] . Soils are tield visually 0D.). 175
. classified in accordance with the 4"X5.5'core barrel with diamond bit |
h Unified Soils Clasification N
- System. -
p [
- _-20
- 225
m F?Il 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJE_CT . . . HOLE NUMBER
ART Miami Harbor Deepening and Widening CB-MHOI-13




Hole No.CB-MHO1-14

Miami Harbor Deepening and Widening {B-MH01-14

|UTVT§TUN TRSTALLATION SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF 1
- 50. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening 1z oF
00F ation] I .
X=830,060 Y=521,947 | MLW, Horizontal Datum: NADB3, FLE
[3. ORICLING AGENCY o
Corps of Engineers Failin '5?0 T
) . 1AS shown on drawi h . " ;
1o reor] CB-MHOI-14 | disturbed: 0 undisturbed: 0
- [“. TOTAL NUMBER OF CORE BOXES 2 of 2
| Pickett 15. ELEVATION GROUND WATER
6. DJRECTION OF HOLE
BJverTICAL [IINCLINED 02/25/01_02/25/01
f -37.2 Ft.
7. THIGKRESS OF SURDEN 00 FL B e necoicer s sosiis TOT T
|s. oePvH oRILLED INTO ROCK 18.5 Ft. le=eaToer orTerETTOR— -
ls. ToTAL DEPTH OF HOLE 18.8 Ft. ] 4 Arthur, PG
ELEV. |DEPTH| © |  CLASSIFICATION OF MATERIALS  [CORE{ Y &G REMARKS
W {Description) REC|SE A
< Bit & Barrel
w X =}
- nZz
-37.2] 0.0 -37.2 n
LIMESTONE, fossiliferous, mod. -
to highly wea., hard, highly vuggy [
< with large vugs, some pale yellow -
- fine crystal coatings, It. gray Hyd. Press: 200 PSI -
] Low angle irregular breaks: 0.2, 100 H20 Return: 0% [
- 0.8, 1.2, 1.7, 1.8 . RGD = 20% -
- D.T. = 19 min, 2.5
| Badly broken: 0.2 - 0.8,1.2 - L7, .
T r I 1.9 -35 68-03ft =412 o
] Hyd. Press: 700 PSI C g
] 100 {Box 1 H20 Returns 0% T
3 D.T. = 26 min. L
3 Fragmented: 3.5 - 5.8, 6.8 ~ 9.3 =44.0 :
T ft. 6.8 - 6.8 ft, highly wea,, soft L
T to mod. hard, sandy. 15
| [
] Hyd. Press: 700 PSI s
- 75 H20 Return: 0% -
L RAD = 12.5% -
] Low angle irregular breaks: 9.3, D.T. = 36 min. [
- 9.8 ft L
3 -0
3 -48.0 [
10.8 — 13.8, mod. wea,, hard to -
1 T § very hard. [
] 10.8 - 11.7, broke core to remove [
— from drill bit. 2.5
] Hyd. Press: 300 PSI 9
4 Fragmented: 12.1 - 13.0 ft. 60 H20 Return: 0% R
-510] 13.8 RGD = 44% -
] Badly broken: 13.0 - 13.8 ft. Ve D.T. = 12 min. [~
SAND, no recovery C
Box 2 :_'5
-53.01 15.8 -53.0 [
-53.5] 16.3 LIMESTONE, fossiliferous, fine to -
medium gr., highly vuggy with small [
to large vugs, some pale yeliow, Hyd. Press: 100 PSI -
fine crystal coatings, 7 H20 Return: 0% [
tragmented, It. gray RGD = 0% -17.5
SAND, no recovery 0.T. = 3 min. C
-56.0) 18.8 -56.0 n
] 4"X 5.5°core barrel with diamond s
. Notes: bit L
=] 1. Soils are field visually 20
- classified in accordance with the -
] Unified Soils Clasification [
- System. L
] [-22.5
EN% Fw 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
AR 7




Hole No.CB-MHO1-15
=lon

SHEET 1
DRILLING I-OG South Atlantic Jacksonville District OF 2
!‘- PROJECT 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening 3 o
ml&l or 370"001 MLW A | tum: NADB3
X=830247,53 Y=521787,.70 RIS LR Ao
[3- ORILCING AGENCY Faili 0
Corps of Engineers - aling '5_ : 7y AREN
e Tt ey T o0 arem CB-MHOI-15 disturbed: | undisturbed: 0
- () 14. TOTAL NUMBER OF CORE BOXES 2 of 2
| Pickett 16. ELEVATION GROUND WATER
8. DIRECTION OF HOLE X
[ verTicAL [JINCLINED 01/30/01_01/30/01
17. ELEVATION TOP OF HOLE -34.0 Ft.
7. THICKNESS OF BURDEN 15 Pt 18. TOTAL CORE RECOVERY FOR BORING 90.5 X
8. DEPTH DRILLED INTO RoCK 20.0 Ft. o STONATORE OF NSPECTOR .
Jo. TOTAL DEPTH OF HOLE 21.5 Ft. J. Arthur, PG
[=] . [T1]: 4 ~
ELEV. |DEPTH & CLAS':‘.IFIC:(An‘ll;fg:r:‘ptz!‘fo :1)ATERIALS RUEI'(ct gg REMARKS «gb
e 5 |23 Bit & Barrel 9™
= 0wz @
-34.0] 0.0 -34.0 n
4L ] LIMESTONE, soft to mod. hard, o b
1 ] lightgray a1 SPT o F
-355| 1.5 =11 ] -35.5 a1 -
Ll LIMESTONE, brown stains, -
h :‘ossiliferous. mtod. to highly wea., C
-~ ard, fragm d, it. -
] gmented, 1. gray Hyd. Press: 500 PSI :2'5
] 2.0 - 3.2 tt, moderately hard, 100 H20 Return: 0X C
. badly broken. RQGD = 42.8% -
] D.T. = 20 min. o
L 3.2 - 4.0 ft, hard to very hard, -
] highly pitted, vuggy, fragmented. o
-39.0 5
L, Low angle irregular breaks:. 4.0, s
I 42, 4.4, 4.7 ft. L
] 5.7 - 10.7 ft, hard to very hard, Box 1 ~
. some vugs, fragmented. Hyd. Press: 700 PSI -
] 100 H20 Return: 0% L
— RQD = 76.6 ~15
N D.T. = 17 min. [
1 5
T 1 C
] -43.7 i
> =
y 10.7 - 13.6 ft, It. grayish brown, -
_: mod. wea., very hard, highly [
- porous, pitted, mod. vuggy. L
h Low angle slightly irregular Hyd. Press: 400 PSI [
= breaks: 10.7, 1i.1, 11.B, 12.3, 12.4, 67 H20 Return: 0% -12.5
1 12.7, 13.1 ft. RGD f 55-?% [
L1t Fragmented: 13.1 - 13.6 ft, 17.3 — D.T. = 1 min. -
J 17.4 1t, 17.8 - 21.5 ft. =
- 15
3 15.5 - 16.8 ft, highly wea., mod. =49.5
] hard, fragmented. [
1 ' agmented Box 2 Hyd. Press: 500 PSI -
1 100 H20 Return: 0% -
Y 16.8 - 17.3 ft, mod. wea., mod. RAD = 43.5% [
vugay, very hard. D.T. = 10 min. L
-518 175
] 17.3 — 17.8 ft, highly vuggy with "
L large vugs, hard to very hard. 2
: If.ém angle open joints, 16.8, 17.3 Hyd. Press; 500 PSI -
4 g 100 H20 Return: 0% -
. ' . RGD = 10.8% .
rtachme breaks: I7.3, 17.4, I7.8 0.T. = 10 min. 20
A | . L
7.8 - 21.5 ft, hard. i
-55.5] 215 -55.5 o
- e | —— _—— e — I %5
— ] {continued)
] g,'?m PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ] o HOLE NUMBER
A Miami Harbor Deepening and Widening CB-MHO1-15




Hole No.CB-MHO1-15

ELEVATION TOP OF HOLE SHEET 2
DRILLING LOG (Cont. Sheet) | ~34.0 Ft. oF 2
T [INSTALLATION
Miami Harbor Deepening and Widening Jacksonville District
eLeV. |oepTH| € CLASSIFICATION OF MATERIALS orel Y ]
u (Description) REC|&D BﬁEEAB‘;':rSeI &
i x 122 @
——t - ———————————-_—22.5
< Notes: 1. Soils are field visually -
] classified in accordance with the 140# hammer w/30" drop used with [
- Unified Soils Clasification 2.0’ split spoon (1 3/8" L.D. X 2" -
3 System. 0.0.). C
: 4"X 5.5' core barrel with diamond s 25
7 bit. [
- 215
= -30
- C
-] 325
- o
E
— -37.5
-~ 40
- 425
“ -
— 45
- 475
- 50
F}G FORN 1830 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ‘ . HOLE NUMBER
7 Miami Harbor Deepening and Widening CB-MHO1-15



Hole No.CB-MHO1-16
SmLoati -

va TRSTALCATION SHEET [
DRILLING LOG South Atlantic Jacksonville District OF 2
JI
- 10. SIZE AN IT See Remark
Miami Harbor Deepening and Widening cAMiLd ’;
. [Z es or Station] Horizontal D :
X=029.753 Y=521,634 MLW, Horiz atum: NADB3, FLEIL[
Corps of Engineers .Falhng '5?0
o . (AS Showh ON 8 : . ; .
and fie nueber) CB-MHOI-18 disturbed: 3 undisturbed: 0
- 14. TOTAL NUMBER OF CORE BOXES 2 of 2
| Pickett 16. ELEVATION GROUND WATER
8. DIRECTION OF HOLE 3 ETED
CA VERTICAL [1INCLINED 01/29/01_01/29/01
7. TICKOESS OF BURGEN 4.2 FL S5 4e Gone mccovEeY o8 oo T %
8. DEPTH ORILLED INTO ROCK 16.3 Ft. m -
Io. TOTAL DEPTH OF HOLE 20.5 Ft. J. Arthur, PG
[=] we ~
ELEV. |DEPTH z CLASSIFICATION OF MATERIALS C i 7]
a REMARKS x3
& (Description) R§C ig Bit & Barrel S
pe | wz [}
-33.6] 0.0 -33.6 0
. SILT, lean, some fine sand, gray. 0 -
3 (ML) a0 1 SPT o
~35.1 - =351 -
Silty SAND, fine to medium o F
grained, trace limestone, It. o
ooy, s 73 2 SPT 8 Foc
-36.6 -36.6 13 F
LIMESTONE, mod. hard, some 1o
fine sand, k. gray 821} 3 SPT 84 -
-37.8 -37.8 et
LIMESTONE, sandy, highly wea,, HP; 400 PSI, H20 Ret.. 0% -
soft to mod. hard, gray 100 RQD = 60%. D.T.= 5 min s
-38.8 4 =5
Poorly cemented, badly broken:
42 - 4.8 tt. Hyd. Press: 850 PSI X
E Fossiliterous, mod. to highly 100 H20 Return: BOX -
E wea., hard to very hard, mod. 0T. =15 ;n'n -
. vuggy at 4.6 ft. -40.6 - " -
b Fragmented: 4.6-5.2, 6.2-7.0, B
=] B.1-8.4, 10.9-11.0 ft. 7.7-11.0 ft, 75
highly vuggy, very hard, brown 5
| stans- Hyd. Press: 350 PSI .
T Low angle irregular breaks: 7.0, 100 H20 Return: 0% o
7.3,7.7, 8., 8.4, 91, 9.6, 105, 10.9 RGD = 77.5% -
] ft. D.T. = 18 min. -
- 10
. 11.0 = 11.2 ft, It. brownish gray, Boxl) -44.6 s
3 mod. wea., highly porous and -
~ pitted, few small vugs. s
Ll 1.2 - 1.5 ft, It. gray, highly wea., oy
7 soft to mod. hard, badly broken. Hyd. Press: 350 PSI "
Very hard, mod. vuggy at it.5 30 Hzgﬂgeiug:‘:%ox [
Fragmented: 1.5 - 11.9, 12.3 - D.T. = i0 min -
12,5, 16.2 - 16.8, 17.3 - 18,5 ft. -l ! [
[
~48.61 15.0 Low angle irregular breaks: 11.9, o
2.3 ft. / :'5
-49.6| 16.0 SAND, no recovery -49.6 "
LIMESTONE, 1t, hard to very ) 2
. hard, mod. vuggy, highly pitted, Hyﬂéf{ﬁﬁu ::]0% 7l‘“SI -
4 mod. wea, it. gra : [
i gray 100 RGO = 40% " 175
] 16.8 - 17.3 ft, highly wea., mod. 0.T. =13 min. "
< hard to hard, badly broken. -52.1 -
e Box 2 Hyd. Press: 450 PSI -
5 H20 Return: 0% -
- RQD = 16% L
T D.T. = & min. 20
-54.1120.5 =54.1 o
- o
L e — e — ——— — — - — 25
_ {continued)
Epﬁ FAIN 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . o HOLE NUMBER
A Miami Harbor Deepening and Widening CB-MHO1-16




Hole No.CB-MHO1-18

ELEVATION TOF OF HOLE SHEET
|DRII.I.ING LOG (Cont. Sheet) | -336 Ft oF 2
TNSTATCATION
Miami Harbor Deepening and Widening | Jacksonwville District
ELev. [oepTH| S|  CLASSIFICATION OF MATERIALS  |CORE| % I}
o] (Description) RECIS @ aﬂ%’;’:;sen Sk
w X |X2 P
- nZ - [:3]
— — - --———--—-—-————-—-—-——————-———————-_—22.5
b Notes: 1. Soils are field visually "
: classified in accordance with the 140# hammer w/30" drop used with |
- Unified Soils Clasification 2.0° split spoon {1 3/8" I.D. X 2" -
] System. 0.0.). i
] 4"X 5.8’ core barrel with diamond :25
= bit. o
] Used Modified RGD. Rock sections |
- less than 4" were counted if they -
] were part of a hard rock area "
N broken because of vugs. [
- -21.5
4 [
- 30
- 325
b [
= :'35
- -31.5
- 40
- 425
- 45
] [
- 415
3 50
m r?m 838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ) o HOLE NUMBER
ART Miami Harbor Deepening and Widening CB-MHOI-16




Hole No.CB-MHO01-17

INSTALCATION SREET 1
DRILLING LOG South Atlantic Jacksonville District OF 2
RN T R . . 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening oW
- oordnates or Station] MLW, Horizontal Datum: NADB3, F
X=928.714 Y=522,721 , Horizontal Datum 3, LEILL
Corps of Engineers Failing 1500
4. HOLE ND. (As shown on arawing title " .- " .
and fie nusber) CB-MHOI-17 disturbed: O undisturbed: 0
AT OF DRICLER 14. TOTAL NUMBER OF CORE BOXES 2 of 2
Pickett 16. ELEVATION GROUND WATER
0. DIRECTION OF HOLE N (s]
(IVERTICAL [ JINCLINED 02/25/01 _02/26/01
7. THIGHNESS OF GURDEN 0.0 o074 GO RECOVERY £on 80ns G %
|8- DEPTH ORILLED INTO ROCK 22.5 Ft. mﬂm
Is. TOTAL DEPTH OF HOLE 22.5 Ft. J. Arthur, PG
ELEV. |oePTH| © CLASSIFICATION OF MATERIALS ore| &G REMARKS @
W (Description) REC|&® Bit & Barrel Zio
&8 x |23 i arre S
- nz m
-33.0} 0.0 =-33.0 0
41 ] LIMESTONE, mod. hard, some 0 F
x| send It gray 0] 1 SPT o L
11 ] -34.5 n
11 ] L o
E 1 33 2 SPT 14 r
AT ] L o5
-36.01 3.0 1T 1 -36.0 . 26 F
I LIMESTONE, fossiliferous, mod. 23 F
to highly wea., mod. hard to 6 -
- hard, highly vuggy with small to L
] large vugs, it. gray 23 F
4 . Hyd. Press: 700 PSI 20 F
— It. brown, highly wea. at 2.9 ft. H20 Return: 0% -5
] 2.9-4.7 ft., poorly cemented, 100 RQD = 16% CA
. badly broken, D.T. = 36 min, 0 F
] 4.7 - 8.7 ft, It. yellow brown L
1] stains. 4.7 - 6.7 ft, mod. hard [
to hard, badly broken. ~-40.5 [ 2
4 8.7 - 7.5 ft, fragmented, hard. [ 15
] [ 7.5 ~ B.7 ft, it. gray, some It. L
- brown stains. 7.5 - 7.9 ft, mod. B
- wea., hard to very hard C
< fragments. -
- Hyd. Press: 700 PSI -
] 7.9 - B.7 ft, poorly cemented, 100 H20 Return: 0% C 10
badly broken. RQD = 32% L
g oy broken D.T. = 13 min. F
] Fragmented: 8.7-10.0, 10.5-11.2, -
. 11.6-12.5 ft. o
7 8.7-12.5 ft, It. brown fine crystal E
3 coatings. —45.5 125
] Fragmented: 12,6 - 15.0 ft. -
- 12.5 - 13.0 1t, hard to very hard. .
13.0 - 16.0 ft, highty wea. Hyd. Press: None .
-48.01 15.0 50 H20 Return: 0% [ 15
SAND, no recovery RGD = 10% s
D.T. = 5 min. i
-50.5] 17.5 -50.5 [ 7 5
o001 17.B LIMESTONE, tossiliferous, mod. -
to highly wea., very hard, highly [
pitted, few small te large vugs, -
It. gray o
Hyd. Press: 200 PSI [
SAND, no recovery 67 HZgGREt]-:‘t:rg%O% y:20
D.T. = 4 min. F
-555] 22.5 e -55.5 25
{continued)
m l;?'l 1830 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ] HOLE NUMBER
A Miami Harbor Deepening and Widening CB-MHO1-17




Hole No.CB=MHO1-17_

3 Hi
DRILLING LOG (Cont. Sheet) | o 0 o or SEoE 2
i TNSTALLATION
Miami Harbor Deepening and Widening I Jacksonville District
ELEV. [DEPTH| 2 CLASSIFICATION OF MATERIALS ORE] Y & @
& 3 =m REMARKS x:
& {Description) REC 2 Bit § Barrel g
- nZ o
| 1 1 1-s55 __ | 25
] Notes: 140# hammer w/30" drop used with [
4 2.0’ split spoon (1 3/8" LD, X 2" s
— 1. Soils are field visually 0.0.). —25
J classified in accordance with the L
h Unified Soils Clasification 4"X 5.5' core barrel with diamond B
3 System, bit L
] Hole terminated at —40.4. SPT N
N first 6.0°. Drilled next day from L
- -33.0 to -55.5. Cored after first  [-21.5
p 3.0'. Second setup X=929,714 [
1 Y=522,724 r
. -
= -325
J [
= -
- 31,5
— -40
- 425
s =
: E
- 415
-] 50
m F7W 18380 PREVIOUS EDITIONS ARE OBSOLETE. PR.OJE‘CT . . . HOLE NUMBER
Miami Harbor Deepening and Widening CB-MHO1-17




Hole No.CB-MH89-69

MAR 71

DIVISION INSTALLATION . - - SHEET
DRILLING LOG South Atlantic Jacksonville District oF 2 SHEETS
. PROJECT . 10. SIZE AND TYPE OF BIT See Remarks i
Miami Harbor Deepening (1R UM N SHO! o
.2 CGCATION (Caordinates or Statior) MLW
g x = ’ ~y = 522,147 12. MANUFACTURER'S DESIGNATION OF DRILL
% DRILLING AGENCY _ Failings 1500
COFEPNSO OAf Engineers r 13 TOTAL NO. OF QVER —_ |GIsTURBED 1 UNDISTURBED
4 HOLE NO. (As afowm on drawing "mé CB-MHB9-69 BURDEN SAMPLES TAKEN | i
lkrameoromiciER i 14. TOTAL NUMBER CORE BOXES 2
R. Gordon 1S. ELEVATION GROUND WATER T4 4.}
6. DIRECTION OF HOLE 16. DATE HOLE {STARTED !:OMFLETED )
[XIVERTICAL []INCLINED bEG. FROM vERT. | | 9-28-89 i 9-28-89
: 17. ELEVATION TOP OF HOLE -27 .5
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING H6 %
8. DEPTH DRILLED INTO ROCK S SICNATURE OF HSFESTOR
ls. ToraL oEPTH OF HOLE 22.5" Geologi ii ioe Gentile
ELEVATION| DEPTH |LEGEND cLASSIFlch;I.zI"?F pATERIALS 353%7{ No- (Dritling '."":E_':":E"‘;'.:z."- depth ot
o b 3 d . 9
—1 ad
— BIT OR BARREL [~
- —
-27.5 0.0} -27.5 BLS/0.5" [~ .
-28.2 | 0.7 fSAND, fine to medium 1 split Spoon Settled
~nguartz, shelly, gray (SJ'F) 88 2 -
-29.0 | 15T L 2 }29.0 e
LIMESTONE, tan, soft, - -
- Ir]: weathered, loosely 80 | - 29.5 9
- cemented seams with - DIA 4" x 5-1/2"D.T.f—
-30.5 3.9—]::[ compacted calcareous 100 -30.5 7 ming_ p. 20 psif—
-} silt from -30.5 to N . -
_—-II_ -33.5 EI¢ 45 X 5-1/2 [
- .T. 5min —
:II ol - H.P. 20 psi —
= i =
-33.5 6.8]7T T moderately hard, porous -33.5 | —
—1-=—-—| permeable, riddted with [—
—_-1—]— solution holes, fossilif split Spoan 10 p—
—-L.--| ferous, tan, massive 60 4 B -
1T T - - e
as.s | s oM RIS f ko 9 F
‘ "T’TT' e 100 ] 5 f35.5 v 25 |
.1 JLIMESTONE, very hard, . " - " —
—! ‘lcrystalline, dense, DIA 4" x 5=1/2 —
X N D.T. 58 min —
— l sotid, solid core, 60 . -
0 il few Ffossils 100 - H.P. psa :/;
=i { —
- Many targe open solu- —
—:__M!_m tion holes Lined with —
—{ ‘{calcite crystals, tan, -39.5 -
B massive, solid core i [ T T T
r——1{ from -36.3 to -37.5 DIA 4" x 5-1/2" —
) D.T. 18 min [—
- 100 - H.P. 75 psi —
— ! -41.5 —
T
- DIA 4" x 5-1/2" —
—T D.T. 32 min [~
—+-4i-| riddled with Large open 73 - H.P. 80 psi [
ik solution holes from -
—] -37.5 to -41.5 —
a7 ! ~44.5 -
m DIA 4" x 5-1/2" -
-45.8 |18.3} D.T. 26 min -
e v s : ' 33 - H.P. 30 pS‘l —
— 1 SANDSTONE, moderately .
-47.0 [19.%] hard —
e f e | SAND, fine to medium R - - t:l
- quartz, trace silt, -
- tan, wet, a few SAND- -—
— STONE lenses (SP) S
— R e e [ —
ENG FORM 18 36 previous EDITIONS ARE 0BSOLETE. PROJECT Miami Harbor HOLE No.

Peebenina CB-MH89-69



[DRILLING LOG (Cont Sheet)

ELEVATION TOP OF HOLE

-27.5 Hole No. (B-MH89-69
PROJECT INSTALLATION . . SHEET
Miami Harbor Deepening Jacksonville District o2 sieers
CLASSIFICATION OF MATERIALS % CORE . REMARKS
ELEVATION | DEPTH | LEGEND { Description ) REEcR?v- SA:‘A;LE (Dur’-'l::x;,ir'{:;f,“-:.'u:;‘f?:;ﬁ;l:ﬁltb) of
a b c d e f g
] BIT OR BARREL
] BLS/0.5"
. -48.5
-] Spltit Spoon _%%_w
-50.0 |22.5] 80 | 6 -50.0 ““?E*—

llllllllllllIIILlJJJLJIIl]Ill|lllI‘IIlll!lllllllAlllllIIIJlJlll]JlIIIIIII'lllllL]lIIIIIIIIIHIIIII

Soils are field visually
classified in accordance
with the Unified Soils
Classification System.

SAMPLE LABORATORY
ELEVATION ANALYSIS
-48.5 to -50.0 (SP) *

NOTE:
* Visual classification

based on Gradation Curve.

No Atterberg Limits.

140# hammer with 30"

drop used on 2.0' split

spoon (1 3/8" I.D. «x
2"0.D.)

TTTH |IIFI‘I lll‘llll ‘Ill\‘l erlTl¥l |llll]|ll lIIIlIIIlIl1 llllil|| IIII!IIII ll|f111114|ll[lllf|J l]l|1lTl Illl! L FklllT]llll

ENG FORM 1836-A

JUN &7

(ER 1110-1-1801)

MOIECT M {ami

GPO 1980 OF ~ 628~ 603

Deepening

Harbor HOLE NO.

CB-MH89-69




Hole No.CB8-MH-95-1

SHEET
| DRILLING LOG | South Atlantic Jacksonville District OF 1
i ’ 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening o
. OF es or Station) MLW
X=770,027 Y=524,555 12, NANUF ACTURER'S DESIGNATION OF DRILL
Corps of Engineers Failing 314
n . (A3 ShOWD OfF GFaw " . " .
and fie numbet) CB-MH-95-1 _ dlsturbeq. 0 undisturbed: 0
- 14. TOTAL NUMBER OF CORE BOXES 1|
C. Robbins 5. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE N
BAveRTIcAL [ INCLINED 4/24/96 4/ 2‘4/ 25
7 THICANESS OF BURDEN D FC o vor 4 ConE REcavERY Fon soRe 58 7
|8. DEPTH ORILLED INTO ROCK O Ft. mmv
Jo. TOTAL DEPTH OF HOLE 21.7 Ft. J.Aurthur
ELEV. |oEPTH] 2 CLASSIFICATION OF MATERIALS ICoRe] 4 & ]
o (Description) REC|E2 BRENARKS .
a reEE or Barr ]
-t nZ m
-2/0] 0.0 =210 0
877 CLAY, silty, fat, some fine quartz [
b / sand, gray (CH) SETTLE&
- =
1/ Soils are field visually classitied -
] / in accordance with the Unified soils X
:/ Classification System 1 SPLIT SPOON -
—-/ 140 # Hammer with 30 inch drop used 25
] / used on 2' Split Spoon [
q/ (13/8"1.D.xX 2" 0.0.) L
-2531 4.3 ] j -253 "
%?{3 LIrESTor\LE,'moderately hard, -
—] solution riddled, silt and sand [
1I I (quartz) filled cavities, light gray 2 SPLIT SPOON 21 F §
II -26.8 o
iz ~ -
2631 7.3 311 open cavity from -28.3 to -31.3 =26.3 C 15
1 DROPPE
] SPLIT SPOON -
-31.3] 1037 -313 -0
] LIMESTONE, very hard, DIA 4X51/2 o
] tossiliferious, highly pitted and 100 D.T. 1I3MIN H.P. 110 PSI 8
- vuggy with small to large vugs, -32.4 PSS
] moderately weathered, light gray DIA 4 X 51/2 [
4 to white, fraactured and broken D.T. 40 MIN -
i zones H.P. 100 PSI o
;-12.5
] 24 o
] [
- 15
] -36.6 o
3 SAMPLE LABORATORY DIA 4 X S ¥/2 .
- ELEVATION ANALYSIS S';' tzo'oMiEgl 3
-24.3/-28.9 (ML) * e [
T [
NOTE: oy
] *Visual classification 3 s 15
4 based on grain size curve [
] no Atterberg Limits. -
] -40.5 [
L D.T. 20 MIN H.P. 100 PSI
- & -41.3 20
DIA4X51/2 i
1 100 D.T. 45 MIN H.P. 120 PSI [
-q2.7] 21.7 -42.7 a
- [22.5
m E,?m 838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT _ HOLE NUMBER
A Miami Harbor Deepening CB-MH-95-1




Hole No.CB-MH-985-2
———SHEETT]

Note:

Classification.

IlIIIIllllllIlllllllllllllIllllllllllllllllll'!

Soils are field visually classified in
accordance With the Unified Soils

140# Hammer with 30" drop used on
2' Splitspoon {1 3/8 1.D. X 2" 0.0.)

SHEET 1
DRILLING LOG I South Atlantic Jacksonville District OF |
1. PROJEC ] 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening =
es or Station) MLW
X=768,893 7-523,885 2 NANUF ACTORER'S DESTGRATION OF DRILL
. " Failing 314
Corps of Engineers aring
4. AOLE NO. TAS shown on drawing tItle : . " .
and fle number) CB-MH-95-2 disturbed: 0 undisturbed: 0
4. TOTAL NUMBER OF CORE BOXES |
C. Robbins 6. ELEVATION GROUNO WATER Tidal
6. DIRECTION OF HOLE [®. DATE RFOLE  STARTED COMPLETED
CAVERTICAL [JINCLINED 4/25/94 _4/25/94
17. ELEV -24.3 Ft.
7 THIGKNESS OF BURGEN O F. S5 cone REcovERY Fon sonis 5 %
8. DEPTH ORILLED INTO ROCK O Ft. mm
Is. TOTAL DEPTH OF HOLE 10.8 Ft. J.Aurthur
[=] we ~
ELEV. [DEPTH z CLASSIFIC(A& Is%?lp% SATERIALS ROERg Fu REMARKS 9:.,
2 < |23 Bit or Barrel Chid
o | nZz m
-24.3] 0.0 / -24.3 0
b CLAY, silty, fat, some fine quartz SETTLE
:% sand, gray (CH) SE 5":
.4/ N
__:% | SPLIT SPOON :_2-5
1/ L
:% :
—289) 4.6 ‘é LIMESTONE, moderately hard, -28.9 : .
-29.4] b5.1—J= | solution riddted, silt and sand 100} 2 | -294 SPLIT SPOON T s
3 ] {quartz) filed cavities, light gray /" DIA 4X51/2 -
L LIMESTONE, moderately hard to 19 D.T. 13 MIN  H.P. HO PSI L
I hard, fossiliferious, highly pitted -30.7 -
- and vuggy with small to large DIA 4 X5 1/2 L
vugs, moderately weathered, light D.T. 40 MIN -
| gray to s o
H.P. 100 PSI "_75
4 badly broken from -29.4 to —30.7 C
3 0 5
] fragmented from -30.7 to -31.4 L
] .
~ 10
-352] 10.9 4 -35.2 C

T
=

LALALE AL AL ILALELELE SLELRLEL

175

| RAAAS REEEE RARA
-]

LA A §
!

25

m FW 4838 PREVIOUS EDITIONS ARE OBSOLETE.
AR 7

PROJECT

Miami Harbor Deepening

HOLE NUMBER

CB-MH-095-2




Hole No.CB-MH-95-3

SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF 1
. PROJECT ] Jto. s12€ AND TYPE OF BIT See Remarks
Miami Harbor Oeepening x O o
OF &8 or Std MLW
X=770,366 ¥=524,Ii T2 NANUF ACTORER'S DESTGRATION OF DRILT
[3. DRILLING AGENCY g
Corps of Engineers e TS AC R B SVERECRDER SHRPLES TARER——————
N . (A3 shown on drawihg title . " " .
s fhe tuoer) CB-MH-85-3 |_disturbed: 0 undisturbed: 0
- —{14. TOTAL NUMBER OF CORE BOXES |
| C. Robbins |15. ELEVATION GROUND WATER Tidal
8. DIRECTION OF HOLE ;
BAVERTICAL CJINCLINED 5/4/84 5/4/84
7. THICKHESS OF BURDEN O P - TorsL G ety Fon o T %
Je. OEPTH DRILLED INTO ROCK O Ft. 6 STCNATURE OF CEGLOGTST
fo. TOTAL DEPTH OF HOLE 16.1 Ft. J.Aurthur
ELEV. [DEPTH % CLASSIFICATION OF MATERIALS ORI 35
W (Description) REC|SE2 B.':EMABRKS i
o 123 it or Barrel
- nz
-26.7] 0.0 -26.7 0
1 LIMESTONE, very hard DIA 4 X 51/2 s
tossiliferious, broken, moderately D.T. 28 MIN s
- weathered, and vuggy gray to H.P. 80 PSI L
- light gray 100 -
— [ 25
] -29.7
DIA 4X51/2 B
T 0.7.18 MIN [
. 100 H.P. 80 PSI -
1 -3t7 E 5
: DIA 4X51/2 - v
] D.T. 15 MIN -
4 H.P. 80 PSI .
] 100 -
T . L-75
T -34.7 -
DIA 4X51/2 -
- D.T. 10 MIN [
4 H.P. 80 PSI N
=] 49 10
T C
I [
i -38.6 L
] DIA 4X 51/2 i
— D.T. 16 MIN —12.5
] H.P. 100 PSI -
. 100 -
- -
-419 15
I D.T. 19 MIN C
100 [
-42.8] 164 J —428 HP.1MO -
- 175
] [
> -20
-] 225
NG FORN 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . HOLE NUMBER
Miami Harbor Deepening CB-MH-85-3




Hole No.CB-MH-85-4

IUTVT!TUN SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF 1
o . 10, SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening ) 7y o
Iz oordnates or St1e MLW
X=170,518 Y=523,584 T2 RANUF ACTORER'S DESTGRATION OF DRILC
Corps of Engineers - .Famrg 3'.4
. . (AS Showh on arawing : . : .
and fie nomber) CB-MH-85-4 disturbed: 0 undisturbed: 0
- 14. TOTAL NUMBER OF CORE BOXES 2
C. Robbins 15. ELEVATION GROUND WATER Tidal
[6. DIRECTION OF HOLE :
CIVERTICAL [JINCLINED 5/3/95 _6/3/95
eSO s 07T R
Js. DEPTH DRILLED INTO ROCK O Ft. o STORATORE OF GEOLOGTET
fo. TOTAL DEPTH OF HOLE 19.7 Ft. J.Aurthur
o woe -~
ELEV. |DEPTH| = CLASSIFICATION OF MATERIALS ORE} o wi 0
u {Description} REC|S S REMARKS =~
e % 123 Bit or Barrel S
- nz @
-23.7] 0.0 =23.7 0
4/ CLAY, silty, fat, trace fine sand -
:‘/ and small shell fragments, gray SETTLER
] / (CH) Y
:/ Saoils field visually classified in [
-/ accordance with the Unified Soils -
_ / Classification System { SPLIT SPOON F o5
:/ 140 # Hammer with 30 inch drop E
< / used on 2° Split Spoon [
- / (13/8" LD. X 2' 0.0.) -
—284| a1 Y/ -28.4 .
—I I LIMESTONE, moderately hard, DIA 4X 51/2 -5
:I I| fossiliferous, moderately to highly 100 D.T. 21 MIN C
JI I} weathered, highly pitted and H.P. 80 PSI [
-]I: % vuggy with small to large vugs, -29.9 -
] badly broken, some silt and clay, DIA 4 X 5 1/2 n
4I I| light gray to white D.‘?. |2XMIN / -
II 100 H.P. 100 PSI C
i 0 —1.5
% :J[: -31.8 o
] DIA 4 X 5 1/2 [
JII D.T. 25 MIN -
:I I 50 H.P. 100 PSI -
II L
4TI «
III -34.0 10
I DIA 4X 5 1/2 -
. % % D.T. L
- H.P. 100 PSI -
-354| .7 4.1 -
L LIMESTONE, very hard, C
I moderately weathered, 42 C 25
moderately vuggy, fragmented [
L0 and broken zones, gray .
I -37.8 o
:1—L| DIA 4 XM'Io' 1/2 "
0.T. 16 MIN 5
-] 100 H.P. 80 15
. -39.4 -
DIA4X51/2 [
D.T. 27 MIN -
: T 100 H.P. 80 :
— 175
b -41.7 F
1 DIA 4 X 5 1/2 :
I A 3
-43.4] 19.7 1 -43.4 -
- -20
] SAMPLE LABORATORY s
] -23.7/-28.4 (SM)* -
] NOTE: [
] *Visual classification [
o] based on grain size curve -22.5
No Atterberg Limits.
Eug FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ] HOLE NUMBER
ART Miami Harbor Deepening CB-MH-95-4




Hole No.CB-MH-95-5

IU"TETUN TRSTACUATION SHEET T}
DRILLING LOG South Atlantic Jacksonville District OF 1
. PROECT . ] 10. SIZE AND TYPE OF BIT See Remarks
Miami.Harbor Deepening . - s
OOr¢ es or Station) MLW
X=770,938 Y=524,170 e
. ili { )
Corps of Engineers _Fa' o 3_4 K
N . (AS ShOwDn On Oraw, : . . .
and fle number) CB-MH~-95-5 disturbed: 0 undisturbed: 0
4. TOTAL NUMBER OF CORE BOXES 2
C. Robbins 5. ELEVATION GROUND WATER Tidal
L. DIRECTION OF HOLE 8. DATE ROLE  STARTED COMPLETED
(A verTIcAL I INCLINED 5/5/95 _ 5/5/ 95F
. T =25. .
7 THICKNESS OF BURDEN O FL. 17. ELEVATION TOP OF HOLE -25.2 Ft
18. TOTAL CORE RECOVERY FOR BORING Bi X
|8. OEPTH DRILLED INTO ROCK O Ft. T
[o. TOTAL DEPTH OF HOLE 17.8 Ft. J.Aurthur
ELEV. [0EPTH| S |  CLASSIFICATION OF MATERIALS  |coRe| &5 )
i (Description) REC|Z D B::EJ‘ABRKS \ N
w X |25 r gafre -
- nz o
-252] 0.0 , ~25.2 0
b CLAY, silty, fat, trace fine sand ,
:7 gray (CH) SETTLE}
—_/ Soils are field visuvally classified -
-/ in accordance with the Unified Soils C
:/ Classification System 1 SPLIT SPOON -
f/ 140 # Hammer with 30 inch drop 2.5
1 / used on 2° Split Spoon [
,/ (t13/8"L.D. X 2" 0.0.) X
-29.5] 4.3 ] é -29.5 [
AL I| LIMESTONE, harg, tossiliferous, DIA 4X51/2 r
—JI I] moderately to highly weathered D.7. 13 MIN [ 5
4I I] highly pitted and vuggy with small 100 H.P. 100 PSI -
1T I} tolarge vugs, badly broken and . [
41 I| fragmented, light gray to white 314 [
JTI DIA4X51/2 -
23 D.T. 10 MIN -
I H.P. 100 PSI u
—II 75
I F
drx [
- -
-34.0] 8.8 11 Cavity 52 -
o o
-36.4| 12 3 —36.4 o
T LIMESTONE, very hard, slightly to DIA 4X 51/2 L
T moderately weathered, 0.1. 21 s
| moderately to highly pitted and H.P. 100 PSI X
L vuggy, light gray to white 100 —12.5
1 [
B | [
41 L
:T'JET -39.4 F
i DIA4X51/2 L
. D.T. 33 MIN 5
L H.P. 80 C
1 100 s
. -
I [
47 L
-43.0| w8y -43.0 1.5
] C
- SAMPLE LABORATORY -
3 -25.2/-29.5 (ML)* :
J *Visual classification [
] based on grain size curve i
] No Atterberg Limits. -
- L2205
m FORN 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ] HOLE NUMBER
AR T Miami Harbor Deepening CB-MH-95-5




Hole No.CB~MH-95-6

9 INSTALCATION SHEET |
| DRILLING LOG South Atlantic Jacksonville District OF |
- PROJECT ) 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening o
A orainates or Station] MLW .
X=770,887 ¥=523,782 T2 RARUF ACTURERS DESTGNATION OF DRILT
3. DRILLING AGENCY ey 1
Corps of Engineers .Famn 3.4 N
N . (AS Shown 0D arav, : . . .
and fle mmver) CB-MH—-85-6 disturbed: 0 undisturbed: 0
—NA 14, TOTAL NUMBER OF CORE BOXES |
C. Robbins 15. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE N
CAVERTICAL [IINCLINED 5/7/86 6/7/85
7. THICKNESS OF BURDEN O Ft. :: :;Fr::TxET::O‘:J:IERY Fogzaac;;xs; 57 %
8. DEPTH DRILLED INTO ROCK O Ft. WMT
]8. TOTAL DEPTH OF HOLE 14.4 Ft. J.Aurthur
ELEV. [DEPTH] © CLASSIFICATION OF MATERIALS oRE] 4 & )
& (Description) REC|EE pHEMARKS =
w ) S =] =
-~ (204 m
-28.71 0.0 =28.7. 0
v/ CLAY, silty, fat, some fine quartz -
] % sand, gray (CH) SETTLE}
- Soils are field visually classified ~ -
.% in accordance with the Unified Soils ! SPLIT SPOON C
] % Classitication System N
— . . 2.5
- 140 # Hammer with 30 inch drop _ 5
=318] 3. - 4 used on 2' Split Spoon 318 X
" - DIA 4X51/2 n
(13/8"1.D. X 2" 0.0.) 0.7 24 MIN
—E LIMESTONE, hard, fossiliferious, H.P. BO .
highly pitted and vuggy with small : -
R to large vugs, moderately ta o
— highly weathered, badly broken 42 (5
] zones, light gray to white "
_: from -38.1 to -38.7 very hard, -
p slightly to moderately weathered, -35.4 C
b slightly to moderately pitted, - DIA 4 X5 1/2
- moderately vuggy with small to D.T. 10 MIN N
-3 large vugs o H.P. 80 PSI 15
o :
-37.6 =
] DIA 4 X 51/2 L
1 D.T. 14 MIN =
-38.71 10.0_1 H.P. 100 P51 :_‘0
SANDSTONE, very hard, fine -
grained, some fossils, slightly to 56 o
moderately weathered, highly s
vuggy With large to small vugs. —
badly broken, gray -
~-410] 12.3 =410 X
=] LIMESTONE, very hard, highly DIA 4 X 5 1/2 125
p porous, pitted and vuggy, with 0.T. 12 MIN [
b small to targe vugs, moderately 100 H.P. 100 -
] weathered, tossiliterious, light -
-43.1] 14.4 ] gray to gray -43.1 [
] trom -41.9 to —42.5, hard, highly C
- weathered, badly broken 15
] 140 # Hammer with 30 " drop X
d used on 2° Split Spoon -
. Soils are field visually classified (1 3/8" 1.0. X 2°0.0.) .
] in accordance with the Unified Soils i
4 Classification System 8
- SAMPLE LABORATORY 175
1 ELEVATION ANALYSIS 2
] -28.7/-31.8 (SM)x* N
; NOTE: 3
p *Visual classification L
- on grain size curve -
= No Atterberg Linmits. -20
- (225
m I;w 1830 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ] HOLE NUMBER
Miami Harbor Deepening CB-MH-95-6




Hole No.CB-MH-95-7

SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF |
T PROJECT , 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening o
ﬁ. TOCATION (Cooranotes or Stotion] MLW
X=771,323 Y=523,803 T2 WANUF ACTURER'S DESIGRATION OF DRILT
Corps of Engineers Faiing 3'.4 N
N S shown on araw . . : .
and He number) CB-MH-85-7 disturbed: 0 undisturbed: 0
- 14. TOTAL NUMBER OF CORE BOXES 2
C. Robbins 15. ELEVATION GROUND WATER Tidal
[6. GIRECTION OF HOLE :
CAVERTICAL [JINCLINED 5/7/85__ 6/7/95
7. TRIGRIESS OF BURER U FL - ToTAL cone meGovERY Fon sonie T %
8. DEPTH DRILLED INTO ROCK O Ft. MT
9. TOTAL DEPTH OF HOLE 18.2 Ft. J.Aurthur
ELEV. |DEPTH| & CLASSIFICATION OF MATERIALS oRe| Wi ]
@ (Description) REC|E 2 BREMARKS 3
w X |<5S o}
= nz m
-25.4]1 0.0 -25.4 0
/74 CLAY, sitty, fat, some fine quartz :
:% sand, gray (CH) SETTLER
:% 1 SPLIT SPOON C
‘:/ 25
] / LIMESTONE, hard, fossiliferous, 5
highly weathered, highly pitted N
-29.2] 3.8 ] A and vuggy with small to large -29.2
298| 4.4 j vugs, badly broken, gray DIA 4X.51/2 "
* —— 0.7. 7 MIN [
__-// CLAY, fat, some limestone (cH) H.P. B0 PSI -_5
B fragments, greenish gray (CH L
-310} 56 J A I ¢ gray -
] LIMESTONE, very hard, o
- fossiliferous, moderately 37 =
] weathered, slightly pitted, a few [
4 small to large vugs, gray L
-] :~7.5
. from -~ 34.0 te -34.2 fragmented -
k from —34.6 to -34.8 moderately =340 F
— Tom —34. -34.8 moderate -
] to highly weathered, moderately 3114 g ﬁ[ﬁl 172 X
] hard, badly broken, low angle 100 H.P. BO PSI L
-1 breaks o [ 10
-357] 10.37] -35.7 [
CLAS S SANDSTONE, very hard, fine DIA 4 X 51/2 f
h grained, some fossils, highly 0.7. 17 MIN r
- vuggy with small to iarge vugs, H.P. 100 PSI -
] moderately weathered, gray from N
J -35.7 to -35.8 [
- LIMESTONE, very hard, some fine ~12.5
- quartz sand, moderately 8 L
b weathered, fossiliferous, o
- moderately to highly pitted and =
1 vuggy with small to large vugs, B
] gray o
-] from -36.1 to —39.9 light gray to :‘5
4 white, low angle breaks =40.9 ;
] from —40.5 to -43.6 light gray to DIA & X o2 X
-1 gray, moderately to highly H.P' 100 PSI ~
b weathered, highty pitted and 56 : [
L vugy with large to small vugs, +
] some light yellow coating inside [
— 175
1 vugs, low angle breaks [
-43.6] 18.2 1 -43.6 -
-] Soils field visually classificated 140 # Hammer with 30" drop :—
d in accordance with the Unified used on 2’ Split Spoon [
. Soils Classification System (13/8"1.0.x 2" 0.0 i
] SAMPLE LABORATORY -—20
] -265.4/-27.2 {SM)* !
- NOTE:#Visual classification -
4 based on grain size curve i
L No Atterberg Limits. r
— —22.5
ﬁ E’?II 838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
A Miami Harbor Deepening CB-MH-95-7




Hole No.CB-MH-85-8

SHEET 1
DRILLING LOG I South Atlantic Jacksonville District OF |
. T . 10. STZE AND TYPE OF BIT See Remarks
Miami Harbor_Deepening T TOR FOR ELEVATION SHOWN TN or M
X es or Stalion] MLW
X=T71,675 Y-523,377 T2 NANOFACTORER'S DESTGRATION OF DRIL |
3. DRILLING AGENCY Failing 314
Corps of Engineers - aond -
" . AS Shown on drawi : " " .
and fre number) CB-MH-05-5 : disturbed: 0 undisturbed: Q
4. TOTAL NUMBER OF CORE BOXES 2
I C. Robbins 6. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE N
GIVERTICAL [JINCLINED 4/26/95 4/26/95
17. VATION TOP OF -22.6 Ft.
7. THICKNESS OF N OFt 18 ?(.J'ETAL CORE RECOV:::EFOR BORING 70 %
§8. DEPTH DRILLED INTO ROCK O Ft. mT
©. TOTAL DEPTH OF HOLE 20.B Ft. J. Aurthur
ELEV. |DEPTH| 2|  CLASSIFICATION OF MATERIALS  [CORE| G @
@ (Description) REC|EQ BRENARKS =
e % 155 it or Barre S
o] nzZ a
=-226]| 0.0 =22.6 0
i -V CLAY, silty, fat, trace fine sand & o
b / small shell fragments, gray (CH) SETTLER
—_/ Sails are field visually classitied E
./ in accordance with the Unified soils L
] / Classification System -
— / . . —2.5
1 140 # Hammer with 30 inch | SPLIT SPOON -
]/ drop used on 2' Split Spoon N
-‘% (13/8"1D. X 2"00) N
_:/ 5
-28.1} 55 ‘é =28.1 o
] %} LIMESTONE, moderately hard, -
] solution riddled, silt and sand -
JIX {quartz) filled cavities, gray to 2 SPLIT SPOON 12 F
JIL I] white -29.6 -
i1 75
T 3 SPLIT SPOON 2 F
=371 85 I I ~3L1 r
-1 LIMESTONE, hard, fossiliferious, DIA 4X51i/2 I~
] highly pitted and vuggy with small 0.T. 21 MIN N
p to large vugs, moderately to 70 H.P. 40 PSI L
] highly weathered, fractured and _32.8 )
4 broken zones, gray to white -
p 0.T. 15 MIN =
1 100 H.P. 100 PSI N
- -33.9 i
§ 100 D.T. 13 MIN -
. -34.9 H.P. 40 PSI L
- D.T. 18 MIN —12.5
] H.P. 40 PSI C
J 67 L
= -36.7 [
h D.T. 17 MIN H.P. 80 PSI [
] ‘oo -37.4
- SAMPLE LABORATORY DIA 4 X 5 1/2 15
] ELEVATION ANALYSIS D.T. 19 MIN C
. -22.6/-28.4 {ML}* H.P. B0 PSI 5
3 NOTE: 7 -
] *Visual classification -
] based on grain size curve i
— No Atterberg Limits 175
] -40.9
E DIA 4 X 51/2 -
J 0.T. 15 MIN »
b H.P. 100 PSI -
1 60 "
-] 20
-43.4120.8 ] -43.4
-] -
] [
- [22.5
m F("IN #8306 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ) HOLE NUMBER
AR T Miami Harbor Deepening CB-MH-95-8




Hole No.CB—MH01-18

SHEET 1
ORILLING LOG South Atlantic Jacksonville District OF 2
QJECT ] o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening VA or
fon] ; .
X=827,151 ¥=523,629 MLW, Horizontal Datum: NAD83, FLEILL
3. DRILLING AGEN 2. FANCE ACTURER'S DESIGRATION OF UR
CY Failing 1500
Corps of Engineers Y TOTALG. OF OVERGURDEN SARFLES TAREN
[4_HOLE NU. 143 shown on drawing title ‘s " " .
ond e number) CB-MHOI-18 disturbed: 6§ undisturbed: 0
NA 14. TOTAL NUMBER OF CORE BOXES 2 of 2
| Pickett 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 8. UATE HOLE  STARTED COMPLETED
GIVERTICAL CJINCLINED 03/03/0! 03/03/01
7. THICKNESS OF BURDEN 16.5 Ft. :7' i;i‘:\:T;ooseT:czF\/:::Ero:a-ia::s %
8. DEPTH DRILLED INTO ROCK 31.8 Ft. a:
9. TOTAL DEPTH OF HOLE 4B.3 Ft. J. Arthur, PG
ELEV. |oEPTH| © CLASSIFICATION OF MATERIALS ore] Y & )
@ (Description) REC|E2 B RS g
Y L3 o
-73| 0.0 =73 0
1 Silty SAND, fine to medium WOH |
b grained, thin layer oflimestone, [
4 gray (SM) WoH ¥
-] WOH _—
1 WOH |
- H -
] WO 25
] 21 SPT WOH |
] woH |
-] WOH —
] woH F
E WOH
e WOH S
] =13.1 wor I
3 No recovery from 5.8 — 9.8 ft. [
= E-15
] 0 C
-iz.1] 98 IFE -17.1 I
—]I ] LIMESTONE, mod. hard, some 4 |0
dT 1 fine to medium grained sand, T
-I 4 calcareous, It. gray 312 SPT L o
JdT ] -18.6 LI
1T ] i &
1T ] 7| 3 SPT s I
T ] ~204 7 s
- - 5 -
_:% ] 271} 4 SPT 5 |
-216114.3 1% 3 -216 s I
11711 Sity SAND, fine grained, trace of s I
—1<Fq fine limestone gravel, calcareous, 2 K5
1 light gray. (SM) 2018 SPT 4 F
] -23.1 "r
N ® F
-23.8| 185 4} 2016 | 238 SPT —Ft
LIMESTONE, fossiliferous, mod. R S
to highly wea., vuggy, hard, it. [
— gray 175
h 8.1 - 18.5 ft, mod. hard, badly Hyd. Press: 350 PSI [
1 broken, some sand. H20 Return: 0% s
3 100 RGD = 55.6% -
3 18.5 - 21.0 ft. mod. hard to hard, Box 1 D.T. =13 min. [
fragmented. Low angular irregular L 20
7 breaks at 17.7, 18.1 ft. 3
. -28.3 [
21.0 - 21.6 ft, highly wea., mod., -
- hard, badly broken, va-zgfggib;“?%;ﬂ y
3 21,6 - 24.0 ft, mod. wea., hard to 100 RGO = 74% C
| : very hard. D.T. = 15 min. — Yus
_ {continued) "
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Hole No.CB-MHO1-18
e

3 SHEET 2
[DRILLING LOG (Cont. Sheet) o °r?
P (v} ] INSTACCATION
Miami Harbor Deepening and Widening I Jacksonville District
ELEV. [DEPTH % CLASSIFICATION OF MATERIALS ORI §§ REMARKS §
& (Description) REC iz it & Barrel Sltz
- 0wz o
-29.81 22.5
=1 — —— — — ——— —-_—22.5
| L
- ) Hyd. Press: 400 PSI -
4 24,0 — 26.0 ft, highly wea. 24.0 H20 Return: 0% !
] - 24.7 ft, hard, fragmented. 100 {Box1 RGO = 74% F
- [ 24.7 - 26.0 ft, soft to mod. 0.T. = 15 min. -_25
4 hard, some fine to medium silty -
b sand, badly broken. [
Y Low angle open joints: 21.6, 22.7, =33.
I : I 234, 235, 23.7, 24.0 {t. C
-34.5] 27.2 26.0 - 26.8 ft, highly pitted, X
vuggy, mod hard to hard. --21.5
Breaks: 26.8, 27.2 ft. Hyﬁéoprbg::fu?f%;m "
SAND, no recovery 24 RGD = BY -
D.T. = 4 min. i
30
~38.3]1 31.0 -38.3 N
Highly wea.: 31.0 - 32,3, 33.0 - o
] 33.3, 35.3 - 355 ft. Soft, mod. [
<4 hard: 31.0 - 32.3, 35.3 - 35,5 ft. -
] Hard to very hard: 32.3 - 33.0, [ 308
d 33.3 - 35.3 tt. Mod. wea.. 32.3 - L Ve
. 33.0, 33.3 - 35.3 1t. Hyﬂ.zgrﬁsiz 40% ;SI "
b eturn: N
] 80 [Box2 RGD = 54% -
] D.T. =12 min. i
. i
I 35
] ~-43.3 "
E No recovery from 36.0 - 41.0 ft. E
- -37.5
] Hyd. Press: 600 PSI s
1 o H20 Return: 0% L
I RGAD = 0% =
1 D.T. = 6 min. i
. L-40
h B
-48.3] 41.0 1 -48.3 it
= . 1404 hammer w/30" drop used with [
] Notes: 2.0° split spoon (13/8"1.0. x2° }
A I. Soils are field visually 0.0.. C 426
- classified in accordance with the 4" X 5.5' core barrel with diamond
b Unified Soils Clasification bit r
h System. [
] SAMPLE SAMPLE LAB [
] NO. ELEVATION CLASS. [
—] 1 ~7.3/-13.3 SM .45
: %Lab visual classification based :
b on gradation curve. No Atterburg i
3 Limits. -
- 475
1 ] '
|| -
m F?'l W38 PREVIOUS EDITIONS ARE OBSOLETE. PR.DJE'CT , . , HOLE NUMBER
AR T Miami Harbor Deepening and Widening CB-MHO1-18




Hole No.CB-MH01-19
— . SHEET |

Iﬂ'lm T HEET 1
DRILLING LOG South Atlantic Jacksonville District OF 2
- ¥ 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening X AD T o o
oo o] ; . :
X=0925,456 Y=524,317 .MLW. Horizontal Datum: NADB3, FLEXLL
NCY Failing 1500
Corps of Engineers 3 AK
. (AS Shown on Crawi h | . h
and fie number) CB-MHOI-19 disturbed. 7 undisturbed: 0
14, TOTAL NUMBER OF CORE BOXES | of |
Pickett 16. ELEVATION GROUND WATER
6. OIRECTION OF HOLE . ETED
I VERTICAL JINCLINED 03/04/01 03/04/01
7. THIGKESS OF GUROEN 16,01 ¥t oo nepoveRY s Sonig LT T
|8 DEPTH DRILLED INTO ROCK 8.5 Ft. m -
IS. TOTAL DEPTH OF HOLE 24.5 Ft. J. Arthur, PG
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS oREl'Y & )
b} (Descripti o REMARKS 3
o] ption) REC|ZSE o
e % 1<3 Bit & Barrel S
- 0wz o
-6.71 0.0 — =6.7 n
411  Silty SAND, fine to medium woH |
] grained, trace of small shell i
. fragments, calcareous, dark SPT WoH ¥
-] gray. . WOH |-
. WOH F
J SPT WOH |
— 2.5
1 -9.7 WoH |
b WOH i
- 03 2 SPT WOH ~
N - oH |}
4 Trace of decayed wood at 4.5 1.2 "
] ft. . WOH g
] 401 3 SPT WOH i
. - 4 -
1 Dark grayish brown, some 27
- decayed wood, trace of 4 r
g limestone at 6.0 ft. a7 1 4 SPT 2 F
- _ 2 |-
— Dark brownish gray, no wood, M2 15
3 trace of limestone at 7.5 ft. WOH F
. 33| 6 SPT WOH i
~15.7] 8.0 TF1:}: ~15.7 WOH -
. ] LIMESTONE, soft to mod. hard, 1 F
] 4 some fine to medium sand and L
— I 1 small shell fragments, calcareous, 2016 SPT 2 10
1T 1 white. -17.2 LI o
1I :-L No recovery from 10.5 — 14.5 ft. 2 r
- I h WOH [~
T ] WOH I
3T 0 SPT -125
3 % ] woH |
- I b WOH ~
1= 1 =212 2 r
iz ] “F,
I 20| 7 SPT 3
=227} 16.0 1 I] { -227 2 r
T LIMESTONE, fossiliferous, mod. -
to highly wea., highly pitted and [
r vuggy, hard to very hard, it. -
3 99y y har Hyd. Press: 250 PSI [
-~ gray : 7.5
H20 Return: 0% i
b 16.3 — 7.2, badly broken, low 49 D.T.= 4 min C
] angle breaks: 16.2, 6.3, 17.2, 17.7 RGD = 25.7% [
4 ft. . s
r No recovery from 7.7 - 24.5 -
b Box 1] -26.2 [
T 20
Hyd. Press: 300 PSI -
] o H20 Return: 0% -
- D.T. = 7 min -
: RGD = 0% F
e 1~ . —_—— ————— — — fus
{continued)
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Hole No.CB-MHO1-19

£ SHEET 2
DRILLING LOG (Cont. Sheet) ~6.7 Ft. oF 5
T TNSTALLATION
Miami Harbor Deepening and Widening Jacksanville District
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ore] W& T}
i (Description) REC|E¢F REMARKS =0
a % |23 Bit & Barrel 9
p wnZ 7]
-29.2| 225
<=1 I _————— — — ——_—22.5
- Hyd. Pr;ss; 30% PSI 5
H20 Return: 0% I
T - 0 |Boxi D.1.= 7 min -
+-L RQAD = 0% R
=312124.5 Per =312 "

lllll'I|IIIILIIIIIll'lIII'IIIIlllIl‘llIl|lllllllllllllllllllllllll‘lIll‘llllIlIlllllllllllllllllllllll

Notes:

1. Soils are field visually
classified in accardance with the
Unified Soils Clasification

System.

SAMPLE SANPLE LAB
NO. ELEVATION CLASS.
1 -6.7/-9.7 SM

2 -11.2/-12.7 SN

3 -12.7/-14.2  SP-SM

#Lab visual classification based
on gradation curve. No Atterburg
limits.

{40# hammer w/30" drop used with
2.0 )split spoon (13/8" LD. X 2"
0.0.).

4"X 5.5 core barrel with diamond
bit.

b

LELSLER BN NLELAL BLAS BN
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SPECIFIC GRAVITY




LAW

LAWGIBB Group MemberA
3901 Carmichael Avenue

Jacksonville, FL 32207

(904) 396-5173 « (904) 396-5703

Report of Apparent Specific Gravity (ASTM D-5779)

CLIENT: US Army Corp of Engineers JOB NO.: 40564-1-4176-02

PROJECT: Miami Harbor Deepening DATE: April 27, 2001
Core No. Elevation (ft-miw) Dry Weight Weight in Water Specific Gravity

: _(9) _

MH01-01 -49.6 / -50.4 2618.1 1391.8 2.135
MHO01-13 -42.3/-43.1 1598.1 903.6 2.301
MHO01-18 -29.3/-30.2 3524.3 2052.3 2.394
MHO01-21A -40.8/-41.6 2716.1 1481.5 2.200




COMPRESSIVE STRENGTH




LAW

LAWGIBRB Group MemberA
3901 Carmichael Avenue

Jacksonville, FL 32207

(904) 396-5173 « (904) 396-5703

Report of Unconfined Compression Test Results

JOB NO.: 40564-1-4176-02
DATE: April 27, 2001

CLIENT: US Army Corp of Engineers
PROJECT: Miami Harbor Deepening

Core No. Elevation Diameter | Length Area Load Compressive

(ft-miw) (inches) | (inches) | (in?) (Ibs) Strength (psi
CBMHO1-1 -d4a . [-59-4 3.914 | 7.595 12.03 8,950 744
CBMHO1-12 -44.8 [ -45.9 3.956 | 8.125 12.29 8,050 655
CBMHO01-13 -47.3 /-48.1 3.945 | 7.515 12.22 | 16,050 1313
CBMHO01-18 -29.3 /-30.2 3.932 |8.300 12.14 | 11,600 956
CBMHO1-21A | -40.8/-41.6 3.945 | 8.075 12.22 5,000 409
CBMHO1-21A | -44.4 /-45.6 3.948 | 8.400 12.24 8,350 682




GRAIN SIZE DISTRIBUTION CURVES




Grain Size Distribution Report

REMARKS:

Elev./Depth: -6.7'/-9.7 MLW

40564-1-4176-02

Client: US Army Corp[ of Engineers
Project: Miami Harbor Deepening

Project No.:

Sample No.: 1

GRAIN SIZE

COEFFICIENTS

0.278
0.161
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Grain Size Distribution Report

REMARKS:

Elev./Depth: -11.2/-12.7 MLW

40564-1-4176-02

Client: US Army Corp[ of Engineers
Project: Miami Harbor Deepening

Project No.:

Sample No.: 2

GRAIN SIZE

COEFFICIENTS
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Grain Size Distribution Report
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size shell and shell fragments,
trace silt, brown-black

SP-SM

USCs
OSAND, fine quartz, some gravel

SOIL DESCRIPTION

REMARKS:

Elev./Depth: -12.7/-14.2 MLW

% CLAY

9.2

PERCENT FINER
40564-1-4176-02

GRAIN SIZE - mm

% SILT

Client: US Army Corp[ of Engineers
Project: Miami Harbor Deepening

Project No.:

size

Sample No.: 3

SIEVE
number

% SAND
60.3

GRAIN SIZE

COEFFICIENTS

% GRAVEL

PERCENT FINER

0.486
0.209
0.0829
1.08
5.86

Law Engineering and

% COBBLES

SIEVE
inches
size
Deo
D30
D1g
Cy
o Source: Boring No. CB-MH01-19

Cc

Environmental Services, Inc.




-
g |4 B
o D on
gy
(= 1]
c
I [ 7]
o - B
T
£8
- =
2le N > m
—
1N 238 &
5 (N Zl owo> )
P 2|« O 2o = «
= N P <
Q| O~ m— P
m S B H
w—awn ~
Ol ¢ o &0 '
[2] _._S._ ’w.w X =
T b o 224 % B
5|° gl < g~ P Q
o O 0N Q- ] .
Q T ERy e Py S e S I S TEF===o m "
R v 4 - 5
- ———f - f--—-g-=--f---d----F--—gf--F--—4 )
/ ° |z £
c [T R e El e e B S Sy © - B SR m ﬂ & m &
o) £ e 2 g ¢
ﬁ [ R e I SRR P 0 L R e E|® [ o N ~
r \ ' el -
S - £ =5 3
\ K " & o o —
Ko [ e S L - o ol i B S Bl S N = % O 8 <
amm n - o)
. & > & 2
-t (o> m o m .m m
7 R s A — ——————— < |5 o lnnaeana < 8
"o— y v % 7] SERARKT i w = =)
o / R g . 2
Q Ji 5 HE
= (%) =)
N o Wy =4 = 2 2
- — > agl¥oeele m O o o
R RN
S \ w0 E ET w n-w
c [ B At 4l 4 - L1 L __] W o [ ang
[ : ] A R’—- ———
© u|Q o -
| . x c %
O e = o & 9
g R S —
R ] I R T B e B e e e ] : o) I
p W = s c 2
L B T E TS I P T TR LR LS SR EET L N T - TR a w jany o -
L1 it il Ee e ittt Al afbeindindies Ralititiintl mibliiati Sufiadidiatl miielitienli > p4 m ™ T e S
x 3] - e Q@ Qo
17/ IS S PR R I S PUSEeey Sl SESReY pe 0] 4 ) 6! o £ s
(-]
ug & o o S (o)) [
~ o Z
a o oD o
Y] Py s pugugpeypery Spegpepepe puppepy npeppaps pEpEp— Sp——— ey Sgp—— o < - = wl
= o |@ S S £ £
3 w e c
RT'Y) (SRR FUN PRRDNNDYY NN U A D [ U S o o o Pt
ug ] (@] _W 2 ol o Q o ) 2 . ey
2 g g4 883\ 3 >
3 8 8 R 8 8 ¢ 8 & 2 ° |= % £ 3 =
- o w
H3INI4 LNIDH3d o)




Grain Size Distribution Report

REMARKS:

Elev./Depth; -11.3/-12.8 MLW

Client: US Army Corp[ of Engineers
Project Miami Harbor Deepening

Sample No.: 1

GRAIN SIZE
COEFFICIENTS

0.319
0.200
0.114
1.11
2.80
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Grain Size Distribution Report

REMARKS:

Elev./Depth: -12.8/-14.3 MLW

40564-1-4176-02

Client: US Army Corp[ of Engineers
Project: Miami Harbor Deepening

Project No.:

Sample No.: 2

GRAIN SIZE
COEFFICIENTS

0.316
0.144
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SETTLING RATE TEST




Settlement (cm)

LAW

ENGINEERING AND ENVIRONMENTAL SERVICES
3901 CARMICHAEL AVENUE

JACKSONVILLE, FLORIDA 32207

(904)396-5173

REPORT OF SETTLING RATE TESTING

LAW PROJECT NO:  40564-1-4176-02 SAMPLE : CB-MHO01-19
PROJECT: Miami Harbor Deepening STATION:  -6.7/-9.7' MLW
CLIENT: USACE, Jacksonville District CONCENTRATION: 100g/L

100 L 4 j
90 \
80 \
70 \
60
50
40
30 \
20 i
e
10 - = T $
0
01 1 10 100 1000
Time {minutes)
TIME INTERFACE (cm) TIME INTERFACE (cm)
0.1 99.9 .16 14.5
0.25 99.8 30 12.5
0.5 99.7 60 11.3
1 99.5 120 11.2
2 99 240 11
4 48 480 10.8
8 18 1440 10.6

Final concentration: *943.4 g/L

10000



Settlement (cm)

LAW PROJECT NO:

LAW

ENGINEERING AND ENVIRONMENTAL SERVICES
3901 CARMICHAEL AVENUE

JACKSONVILLE, FLORIDA 32207

(904)396-5173

REPORT OF SETTLING RATE TESTING

40564-1-4176-02

PROJECT: Miami Harbor Deepening
CLIENT: USACE, Jacksonville District

SAMPLE : CB-MH01-18
STATION: -7.3'-13.3' MLW
CONCENTRATION: 100g/L
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0
0.1 1 10 100 1000 10000
Time (minutes)
TIME INTERFACE (cm) TIME INTERFACE (cm)
0.1 99.9 16 12.8
0.25 99.8 30 11
0.5 . 997 60 10
1 99.5 120 9.7
2 74 240 9.5
4 56 480 9.2
8 15.2 1440 9.1

Final concentration: - 1098.8 g/L.



Settlement (cm)

LAW

ENGINEERING AND ENVIRONMENTAL SERVICES
3901 CARMICHAEL AVENUE

JACKSONVILLE, FLORIDA 32207

(904)396-5173

REPORT OF SETTLING RATE TESTING

LAW PROJECT NO:  40564-1-4176-02 SAMPLE : CB-MH01-21
PROJECT: Miami Harbor Deepening STATION :  -11.3/-12.8' MLW
CLIENT: USACE, Jacksonville District CONCENTRATION: 100g/L
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a4 1 10 100 1000
Time (minutes)
TIME INTERFACE (cm) TIME INTERFACE (cm)
0.1 99.9 16 7.5
0.25 99.8 30 7.1
0.5 99.7 60 7
1 99 120 6.9
2 98.5 240 6.8
4 62 480 6.8
8 25 1440 6.8

Final concentration: - 1470.6 g/L






