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with the older Fort Thompson Formation. The Fort Thompson consists of tan
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). Additional borings will be required for Plans and
Specifications. 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 Il 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:

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
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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.

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




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
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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
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 —15.03 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
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 maijority of the material to be removed is
rock and most of that rock is moderately hard to hard to very hard and will
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 regulations 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
concerning 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
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 1 horizontal (1V:1H) in rock.

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.

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: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.

20. Construction Procedure. For cost estimating purposes, it is anticipated
that a cutterhead pipeline dredge would be used for excavation of the sands
from the Fisher Island Turning Basin and Fisherman’s Channel expansions. A
hydraulic excavator would be used to dredge the rock. 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 1c. 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 2002.
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Miami Harbor GRR - FY2003
Draft Recommended Plan -
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Estimated By: CESAJ-EN-C

Prepared By: B. Blake

Preparation Date: 01/29/03
Effective Date of Pricing: 10/01/02

Sales Tax: 7.30%

This report is not copyrighted, but the information

contained herein is For Official Use Only.

MCACES GOLD EDITION
Composer GOLD Software Copyright (c) 1985-1994
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Planning Estimate for General Reevaluation Report (GRR), including Profit and

Contingency

Miami Harbor, Florida - Draft Final Plans

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

* - Inner Channel Segments

** - Outer Channel Segments

Reference Email message from CESAJ-DP-C/B. Schwichtenberg dated 8 March 2002,
requesting revised cost estimate for final plan alternatives at specific

incremental depths.

* - Reference subsequent discussions between PD-PN, PD-D, EN-DL, and EN-C
conerning the need to correct the previous plan incremental depth quantities
by accurately deducting the existing Phase II volumes. Also, the need to
provide the cost for constructing the project improvements (widenings) to the

existing project depths (42' and 44').

** - Reference project Team meeting held by the Project Manager on 27 June
2002 to discuss further revisions to the project costs resulting from
additional information and final adjustments to the NED Plan Alternatives for
revised formulation. Subsequent CESAJ-PD-PN memorandum dated 7 July 2002
requesting PED cost estimate for the Recommended Plan MCACES.

*** - Email message 1 August 2002 from CESAJ-PD-PN/R. Powell requesting new
cost estimates for the utility removal and relocations. This following the
meeting held 29 July 2002 with representatives of the Port of Miami and
Miami-Dade County Water and Sewer Department (WASD). The removal and
relocations involve a 54" Sewer Force Main existing across Government Cut
between South Miami Beach and Fisher Island and a 20" Water Main across

Fisherman Channel.

**%* - Email message 4 December 2002 from CESAJ-PD-PN/R. Powell requesting
revised cost estimates for the NED Plan alternatives based on revised
geotechnical evaluation submitted by CESAJ-EN-GG/G. Holem. The revised
geotechnical evaluation indicates that some reaches within NED Plan Segment
1C (Cut-1 and Cut-2) and Segment 2A (Cut-3 new Widener) contain rock material
that can be dredged without drilling and blasting. Only one remaining
section of Segment 1C (Cut-1/2 PI and Widener) will require drilling and
blasting prior to dredging.

Revised quantity computations covering Plan Segments 1C and 2A were provided
by CESAJ-EN-DL/J. McRae on 12 December 2002. This included separation of the
dredge materials into rock not requiring drilling and blasting and non-rock

materials. It is assumed that the balance of material will be rock requiring

drilling and blasting located in the Cut-1/2 PI-Widener section of Segment 1C.

LABOR ID: SARY2K EQUIP ID: REGO3B Currency in DOLLARS CREW ID: NATOl1A UPB ID: UPOlEA
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**x*%%* - During discussions between CESAJ-PD-PN/R. Powell and CESAJ-EN-DL/R.
Henderson with this office concerning the most recent cost estimate for
Segment 2A, it was realized that the revised quantities used were not
supposed to have changed and that the previous quantities for Segment 2A

should be used. The cost estimate is thereby revised for this change.

Final Revised NED Alternatives as follows:

1C - Cuts 1 and 2: 45'-52' Required Depth + 1' Allowable Overdepth

and the proposed channel widenings at 44' + 1' (existing project).

2A - Cut 3 New Widener: 43'-50' Required Depth + 1' Allowable Overdepth and

to 42' + 1' (existing project) to widen only.

3B - Cut 3 (Fisher Island T. Basin): 43'-50' Required Depth + 1' Allowable
Overdepth and the proposed channel widenings at 42' + 1' (existing

project) .

5A - Fisherman's Channel and Lummus Island T. Basin: 43'-50' Required
Depth + 1' Allowable Overdepth. Also, designated Port Berthing Areas
adjacent to Fisherman's Channel to 43'-50' Required Depth + 1'
Allowable Overdepth and the proposed channel widenings at 42' + 1

(existing project) .

Rock material dredged will be placed in the designated offshore ODMDS for

Miami Harbor.

***% - All the dredge material within Plan Segments 1C and 2A will now be
dredged using a 30-inch cutter-suction dredge and will now go into the Upland

disposal area at Virginia Key.

Sand material dredged will be placed in the upland disposal site located

at the northern end of Virginia Key.
Mitigation Requirements as follows:
Construct Offshore Reefs - One Low Relief Low Complexity (LRLC) north 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.
* - 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.

LABOR ID: SARY2K EQUIP ID: REGO3B Currency in DOLLARS CREW ID: NATO1lA UPB ID: UPQOlEA
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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.

*x** - Dredging of rock material as well as non-rock material located within
Plan Segments 1C and 2A will now be dredged using a 30-inch cuttersuction
pipeline dredge with rock cutting capability. Only the portion of Segment 1C
at the Cut-1/2 PI and widener will require drilling and blasting prior to
dredging.

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.

NOTE: The design requirement for filling the holes in Northern Biscayne

Bay per CESAJ-EN-DL is for 375,000 cubic yards of rock covered with 25,000
cubic yards of sandy material for capping. For the proposed channel
improvements widening plan alternative at the 42'/44' existing project depths,
there is not enough rock available from the project to provide the total
375,000 cubic yards required. There is approximately 232,000 cubic yards

of rock from the 42'/44' existing project volume for filling the holes

included in the estimate for Mitigation.

LABOR ID: SARY2K EQUIP ID: REGO3B Currency in DOLLARS CREW ID: NATO1lA UPB ID: UPOlEA
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LABOR ID: SARY2K

If the total 375,000 cubic yards of rock is later determined to be required
for the 42'/44' project widening improvements only alternative, then
additional cost would need be added to the estimate for Mitigation to bring in
rock from an off project source (quarry) to make up the balance required.
There is adequate rock quantity available from the project for the remaining

incremental depth alternatives.

*** 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.

7. Turbidity Monitoring and Endangered Species Monitoring costs are

included in the dredging unit costs.

EQUIP ID: REGO3B Currency in DOLLARS CREW ID: NATO1lA

UPB ID: UPO1lEA
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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.

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.

Currency in DOLLARS CREW ID: NATO1lA UPB ID: UPO1EA
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**%%x Final Revised Estimated Construction

*x*x** - Revised for Segment 2A

42'/44' Existing Project Depths (proposed
Alternative 1C = 1 month mob/demob + 1.94
Alternative 2A = 0 month mob/demob + 0.05
Alternative 3B = month mob/demob + 4.31

Offshore Reefs =

0

Alternative 5A = 1 month mob/demob +12.10
1 month mob/demob + 3.00
1

Fill Bay Holes = 1 month mob/demob + 1.00

Total Estimated Construction Time 42'/44'

43'/45' Project Depths:

Alternative 1C = 1 month mob/demob + 3.69
Alternative 2A = 0 month mob/demob + 0.05
Alternative 3B = month mob/demob + 5.73
Alternative 5A = month mob/demob +13.43

Offshore Reefs = 1 month mob/demob + 3.00

= )

Fill Bay Holes = 1 month mob/demob + 3.00

Total Estimated Construction Time 43'/45'

44'/46' Project Depths:

Alternative 1C = 1 month mob/demob + 7.15
Alternative 2A = month mob/demob + 0.05
Alternative 3B = month mob/demob + 5.61

Offshore Reefs =

0
0

Alternative 5A = 1 month mob/demob +14.73
1 month mob/demob + 3.00
1

Fill Bay Holes = 1 month mob/demob + 3.00

Total Estimated Construction Time 44'/46'

45'/47' Project Depths:

Alternative 1C = 1 month mob/demob +10.07
Alternative 2A = month mob/demob + 0.06
Alternative 3B = month mob/demob + 5.82

Offshore Reefs =

0
0

Alternative 5A = 1 month mob/demob +15.64
1 month mob/demob + 3.00
1

Fill Bay Holes = month mob/demob + 3.00

Total Estimated Construction Time 45'/47'

46'/48' Project Depths:

Alternative 1C = 1 month mob/demob +12.88
Alternative 2A = month mob/demob + 0.07
Alternative 3B = month mob/demob + 5.86

Offshore Reefs =

0
0

Alternative 5A = 1 month mob/demob +16.64
1 month mob/demob + 3.00
1

Fill Bay Holes = month mob/demob + 3.00

Total Estimated Construction Time 46'/48'

Currency in

Times:

channel widenings only) .

months construction
months construction
months construction
months construction
months construction

months construction

Project (widenings)

months construction
months construction
months construction
months construction
months construction

months construction

Project Depths

months construction
months construction
months construction
months construction
months construction

months construction

Project Depths

months construction
months construction
months construction
months construction
months construction

months construction

Project Depths

months construction
months construction
months construction
months construction
months construction

months construction

Project Depths

DOLLARS

32.

37.

41.

.94
.05
.31
.10
.00
.00

.40

.69
.05
.73
.43
.00
.00

90

.15
.05
.61
.73
.00
.00

54

.07
.06
.82
.64
.00
.00

57

.88
.07

5.86

45.

.64
.00
.00

45

CREW ID: NATOlA

months
months
months
months
months

months

months

months
months
months
months
months

months

months

months
months
months
months
months

months

months

months
months
months
months
months

months

months

months
months
months
months
months

months

months
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47'/49' Project Depths:

Alternative 1C = 1 month mob/demob +14.59 months construction = 15.59 months
Alternative 2A = 0 month mob/demob + 0.08 months construction = 0.08 months
Alternative 3B = 0 month mob/demob + 5.93 months construction = 5.93 months
Alternative 5A = 1 month mob/demob +18.04 months construction = 19.04 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 47'/49' Project Depths = 48.64 months

48'/50' Project Depths:

Alternative 1C = 1 month mob/demob +16.70 months construction = 17.70 months
Alternative 2A = 0 month mob/demob + 0.09 months construction = 0.09 months
Alternative 3B = 0 month mob/demob + 6.67 months construction = 6.67 months
Alternative 5A = 1 month mob/demob +18.04 months construction = 19.04 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 48'/50' Project Depths = 51.50 months

49'/51' Project Depths:

Alternative 1C = 1 month mob/demob +17.63 months construction = 18.63 months
Alternative 2A = 0 month mob/demob + 0.09 months construction = 0.09 months
Alternative 3B = 0 month mob/demob + 7.37 months construction = 7.37 months
Alternative 5A = 1 month mob/demob +20.18 months construction = 21.18 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'/51' Project Depths = 55.27 months

50'/52' Project Depths:

Alternative 1C = 1 month mob/demob +18.31 months construction = 19.31 months
Alternative 2A = month mob/demob + 0.10 months construction = 0.10 months
Alternative 3B = 0 month mob/demob + 8.08 months construction = 8.08 months

0
0
Alternative 5A = 1 month mob/demob +21.28 months construction = 22.28 months
1
1

Offshore Reefs = 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 = 57.77 months

* - 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: REGO3B Currency in DOLLARS CREW ID: NATO1A

UPB ID: UPOlEA
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08 DRAFT RECOMMENDED PLAN (49'&51"') 137,692,997 24,611,539 162,304,536
09 DRAFT LOCAL PREF. PLAN (50'&52"') 146,507,371 26,206,414 172,713,785
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SUMMARY PAGE 2

08 DRAFT RECOMMENDED PLAN (49'&51')

08_ A Construction Cost

08_ B Non-Construction Cost

TOTAL DRAFT RECOMMENDED PLAN (49'&51')

09 DRAFT LOCAL PREF. PLAN (50'&52')

09_ A Construction Cost

09_ B Non-Construction Cost

TOTAL DRAFT LOCAL PREF. PLAN (50'&52')

LABOR ID: SARY2K EQUIP ID: REGO3B

Currency in DOLLARS

123,032,697
14,660,300

137,692,997

131,007,071
15,500,300

146,507,371

CREW ID: NATO1A

24,606,539
5,000

24,611,539

26,201,414
5,000

26,206,414

147,639,236
14,665,300

162,304,536

157,208,485
15,505,300

172,713,785

UPB ID: UPOlEA
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QUANTY UOM CONTRACT COST

CONTINGN

TOTAL COST UNIT

08

08_

08_

08_

08_

08_
08_
08_
08_

08_

08_
08_
08_
08_
08_
08_
08_
08_
08_
08_

08_

08_

08_

08_

08_

08_
08_

LABOR ID: SARY2K

DRAFT RECOMMENDED PLAN (49'&51"')

A Construction Cost

A\02

A\02.

A\O2.

A\O2.
A\O2.
A\O2.
A\O2.

A\O2.

A\O02.
A\O2.
A\02.
A\02.
A\02.
A\02.
A\02.
A\02.
A\O2.
A\02.

A\O2.

A\12

A\l2.

A\l2.

A\12.

A\12.
A\1l2.

EQUIP ID: REGO3B

Relocations

03

03.

03.
03.
03.
03.

03.

03.
03.
03.
03.
03.
03.
03.
03.
03.
03.

03.

Cemetery, Utilities, & Structure

01 Mob, Demob & Preparatory Work

01\ 01 Drilling & Blasting Mob/Demob
01\ 02 Hydraulic Dredge Mob/Demob

01\ 03 Clamshell Crane Barge Mob/Demob
01\ 04 Pipeline Installation

TOTAL Mob, Demob & Preparatory Work

18 Utilities

18\ 01 Trench Excavation - 20" Water
18\ 02 Trench Excavation - 54" Sewer
18\ 03 Pipeline Installation 20" Line
18\ 04 Pipeline Installation 54" Line
18\ 05 Backfill Trench - 20" Water Line
18\ 06 Backfill Trench - 54" Sewer Line
18\ 07 Test - Inspect New 20" Pipeline
18\ 08 Test - Inspect New 54" Pipeline
18\ 09 Clean & Abandon 0ld 20" Pipeline
18\ 10 Clean & Abandon 0ld 54" Pipeline

TOTAL Utilities

28 Credits for Salvaged Material

TOTAL Cemetery, Utilities, & Structure

TOTAL Relocations

Navigation Ports and Harbors

02

02.

02.
02.
02.

Harbors
1 Mobil, Demobil & Prep Work
1\ 1 Mechanical Dredge Mob/Demob

1\ 2 Pipeline Dredge Mob/Demob
1\ 3 Drilling & Blasting Mob/Demob

53830
55926
1000.00
1000.00
27904
30000
1000.00
1000.00
1000.00
1000.00

Currency in DOLLARS

cy
Cy
LF
LF

Qa

LF
LF
LF
LF

171,215

1,834,239
1,902,723
208,637
201,227
364,095
385,778
1,387
2,204
5,663
11,199

5,088,367

476,105
868,499
653,990

CREW ID: NATO1A

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

366,848
380,545
41,727
40,245
72,819
77,156
277

1,017,673

95,221
173,700
130,798

2,201,087 40.
2,283,267 40.
250,364 250.
241,472 241.
436,915 15.
462,934 15.
1,665 1.
2,645 2.
6,795 6.
13,439 13.
5,900,583
6,106,041
6,106,041
571,326
1,042,198
784,788

UPB ID: UPOlEA

83
36
47
66
43
66
64
80
44
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** PROJECT OWNER SUMMARY - Task **

Miami Harbor GRR - FY2003 - Draft Recommended Plan -

TIME 15:45:34

08_
08_
08_
08_
08_
08_
08_
08_

LABOR ID: SARY2K

_ A\12.

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

_ A\12.

- A\12.
_ A\12.
_ A\12.
_ A\12.
_ A\12.

_ A\12.

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

_ A\12.

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

EQUIP ID: REGO3B

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.
02.

TOTAL Mobil, Demobil & Prep Work

2 Drilling and Blasting

2\ 1 Alternative 1C - Cut 1/2 PI WID. 446119
2\ 3 Alternative 2A - Cut 3 Widener 10715
2\ 4 Alternative 3B - Cut 3 538705
2\ 5 Alternative 5A - Fisherman Chan. 929428
2\ 6 Alternative 5A - Port Berths 228617
2\ 7 Alternative S5A - Lummus Isl. TB. 420228
TOTAL Drilling and Blasting 2573812
3 Mechanical Dredging
3\ 3 Alternative 2A - Cut 3 Widener 10715
3\ 4 Alternative 3B - Cut 3 538705
3\ 5 Alternative 5A - Fisherman Chan. 929428
3\ 6 Alternative 5A - Port Berths 228617
3\ 7 Alternative 5A - Lummus Isl. TB. 420228
TOTAL Mechanical Dredging 2127693
4 Pipeline Dredging
4\ 0 Alternative 1C - Cut 1/2 PI WID. 536700
4\ 1 Alternative 1C - Cut 1 768704
4\ 2 Alternative 1C - Cut 2 454888
4\ 4 Alternative 3B - Cut 3 353775
4\ 5 Alternative 5A - Fisherman Chan. 250000
4\ 6 Alternative 5A - Port Berths 47036
4\ 7 Alternative 5A - Lummus Isl. TB. 343791
TOTAL Pipeline Dredging 2754894
5 Disposal Areas (Virginia Key)
5\ 1 Replace Dike Material 50000
5\ 2 Excavation for CMP
5\ 3 Wood Piles, 50 1f each 18.00
5\ 4 Driving Wood Piles 18.00
5\ 5 Metal Hardware
5\ 6 CMP Materials
5\ 7 Positioning Weirs 3.00
5\ 8 Attaching Weirs to Piles 3.00
5\ 9 Pipeline Placement 16.00
5\ !0 Transport material
Currency in DOLLARS

Cy
cy
CcY

ERRERNE

Cy

ERRERNe

Ccy

CY

cYy
CcYy

Qree

Ccy

CcY

BCY

EA
EA

EA
EA

1,998,593

8,366,872
153,438
9,121,871
14,234,651
3,501,380
11,465,457

46,843,669

87,734
4,453,168
6,783,455
1,668,567
6,205,545

19,198,470

6,338,994
10,245,528
5,676,150
1,860,177
1,157,562
217,788
3,215,152

28,711,352

265,220
24,516
7,510
28,819
392
176,941
4,803
1,131
5,065
6,195

CREW ID: NATOlA

399,719

1,673,374
30,688
1,824,374
2,846,930
700,276
2,293,091

9,368,734

17,547
890,634
1,356,691
333,713
1,241,109

3,839,694

1,267,799
2,049,106
1,135,230
372,035
231,512
43,558
643,030

5,742,270

53,044
4,903
1,502
5,764

78

35,388

226
1,013
1,239

SUMMARY PAGE 4
TOTAL COST UNIT
2,398,312
10,040,246 22.51
184,126 17.18
10,946,245 20.32
17,081,582 18.38
4,201,656 18.38
13,758,549 32.74
56,212,403 21.84
105,281 9.83
5,343,802 9.92
8,140,146 8.76
2,002,281 8.76
7,446,654 17.72
23,038,164 10.83
7,606,793 14.17
12,294,634 15.99
6,811,380 14.97
2,232,212 6.31
1,389,074 5.56
261,346 5.56
3,858,183 11.22
34,453,623 12.51
318,265 6.37
29,419
9,013 500.69
34,582 1921.23
471
212,329
5,764 1921.23
1,357 452.44
6,078 379.86
7,434

UPB ID: UPO1lEA



Wed 29 Jan 2003

U.S. Army Corps of Engineers

Eff. Date 10/01/02 PROJECT MIH303: Miami Harbor GRR - FY2003 - Draft Recommended Plan -

** PROJECT OWNER SUMMARY - Task **

TIME 15:45:34

SUMMARY PAGE 5

08_
08_
08_

08_
08_
08_

08_
08_

08_

08_

08_

08_

08_

08_
08_

08_

08_
08_
08_
08_

LABOR ID: SARY2K

A\12.02. 5\ !1 Precise Material Placement 3000.00 CY
A\12.02. S5\ !2 Compaction around Pipeline
A\12.02. 5\ !3 Other Compaction

TOTAL Disposal Areas (Virginia Key)

A\12.02. 7 Environmental Mitigation

A\12.02. 7\ 1 Low Relief Low Complexity Reef 5000.00 CY
A\12.02. 7\ 2 High Relief High Complexity Reef 50000 CY
A\12.02. 7\ 3 Fill North Biscayne Bay Holes 375000 CY
A\12.02. 7\ 4 Capping Material For Bay Holes 25000 CY

TOTAL Environmental Mitigation

A\12.02. 8 Associated General Items

A\12.02. 8\ 4 Port Bulkhead Construction

TOTAL Associated General Items

TOTAL Harbors

TOTAL Navigation Ports and Harbors

TOTAL Construction Cost

B Non-Construction Cost

B\0l1 Lands and Damages

B\01.01 Acquisition/Administration Costs

B\01.01. 1 Federal
B\01.01. 2 Non-Federal

TOTAL Acquisition/Administration Costs

TOTAL Lands and Damages

B\20 Mitigation Monitoring

B\20.01 Pre-Reef Deployment Site Surveys

B\20.02 Baseline Biological Surveys

B\20.03 Construction Monitoring 10.00 DY
B\20.04 Completion Report

EQUIP ID: REGO3B Currency in DOLLARS

539,501

0
744,894
543,249
364,599

1,652,743

19,000,000

123,032,697

25,000
25,000
50,000
20,000

1,265
1,570
947

107,900

0
148,979
108,650

72,920

330,549

3,800,000

24,606,539

o o o o

CREW ID: NATOl1A

647,402

0
893,873
651,899
437,519

1,983,292

22,800,000

147,639,236

25,000
25,000
50,000
20,000

0.00
17.88
1.74
17.50

5000.00

UPB ID: UPO1lEA



Wed 29 Jan 2003

Eff. Date 10/01/02

U.S. Army Corps of Engineers

PROJECT MIH303: Miami Harbor GRR - FY2003 - Draft Recommended Plan -

** PROJECT OWNER SUMMARY - Task **

TIME 15:45:34

SUMMARY PAGE 6

08_

08_
08_

08_

08_

08_
08_

08_

08_

08_

08_
08_

09

09_

09_

09_

09_

09_

09_
09_

LABOR ID: SARY2K

B\20.05 Post-Construction Monitoring 3.00 YR

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 5A

3. 1 Relocate One Light

3. 2 Discontinue One Light

TOTAL Alternative S5A

TOTAL Aids to Navigation

TOTAL Non-Construction Cost

TOTAL DRAFT RECOMMENDED PLAN (49'&51')

DRAFT LOCAL PREF. PLAN (50'&52"')

A Construction Cost

A\02

A\O2.

A\02.

A\02.

A\02.
A\02.

Relocations

03 Cemetery, Utilities, & Structure
03.01 Mob, Demob & Preparatory Work
03.01\ 01 Drilling & Blasting Mob/Demob

03.01\ 02 Hydraulic Dredge Mob/Demob
03.01\ 03 Clamshell Crane Barge Mob/Demob

EQUIP ID: REGO3B Currency in DOLLARS

150,000 0
e :
3,690,000 0
10,500,000 0
150,000 0
15,000 0
s :
7,100 0
""" a0 o
7,100 0

1,100 0
'''''' o200 o
Cowose 0
Laen,300 5,000

137,692,997 24,611,539

65,399 13,080
47,087 9,417
12,949 2,590

CREW ID: NATO1lA

150,000 50000

270,000

3,690,000
10,500,000

150,000
15,000

165,000

162,304,536

78,479
56,505
15,539

UPB ID: UPO1lEA



Wed 29 Jan 2003
Eff. Date 10/01/02

U.S. Army Corps of Engineers
PROJECT MIH303: Miami Harbor GRR - FY2003 - Draft Recommended Plan -

** PROJECT OWNER SUMMARY - Task **

TIME 15:45:34

SUMMARY PAGE

7

09_

09_

09_
09_
09_
09_
09
09_
09_
09_
09_
09_

09_

09_

09_

09_

09_
09_
09_

09_

09
09_
09_
09
09_
09_

LABOR ID: SARY2K

A\02.

A\02.
A\O02.
A\O2.
A\O02.
A\O2.
A\O2.
A\O02.
A\O2.
A\02.
A\02.

A\O2.

A\12

A\l2.

A\12.

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

A\12.

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

EQUIP ID: REGO3B

.03.

03.

03

03

03.

01\

04

Pipeline Installation

TOTAL Mob, Demob & Preparatory Work

18

.18\
03.
03.
03.
03.
03.
03.
03.
03.

18\
18\
18\
18\
18\
18\
18\
18\

.18\

Utilities

01 Trench Excavation - 20" Water 57533
02 Trench Excavation - 54" Sewer 59630
03 Pipeline Installation 20" Line 1000.00
04 Pipeline Installation 54" Line 1000.00
05 Backfill Trench - 20" Water Line 27904
06 Backfill Trench - 54" Sewer Line 30000
07 Test - Inspect New 20" Pipeline 1000.00
08 Test - Inspect New 54" Pipeline 1000.00
09 Clean & Abandon 0ld 20" Pipeline 1000.00
10 Clean & Abandon 0ld 54" Pipeline 1000.00

TOTAL Utilities

28

Credits for Salvaged Material

TOTAL Cemetery, Utilities, & Structure

TOTAL Relocations

Navigation Ports and Harbors

02

02.

02.
02.
02.

02.

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

Harbors

1

1\
1\
1\

Mobil, Demobil & Prep Work

1
2
3

Mechanical Dredge Mob/Demob
Pipeline Dredge Mob/Demob
Drilling & Blasting Mob/Demob

TOTAL Mobil, Demobil & Prep Work

2 Drilling and Blasting

2\ 1 Alternative 1C - Cut 1/2 PI WID. 536922
2\ 3 Alternative 2A - Cut 3 Widener 11628
2\ 4 Alternative 3B - Cut 3 616816
2\ 5 Alternative S5A - Fisherman Chan. 1034940
2\ 6 Alternative S5A - Port Berths 254725
2\ 7 Alternative S5A - Lummus Isl. TB. 516036
TOTAL Drilling and Blasting 2971067

Currency in DOLLARS

CcYy
cy
LF
LF
Ccy
cy
LF
LF
LF
LF

Ccy
Ccy
Cy
Cy
Ccy
Cy

Cy

1,955,229
2,023,745
208,637
201,227
364,095
385,778
1,387
2,204
5,663
11,199

5,330,379

476,105
868,499
653,990

1,998,593

9,432,664
163,291
10,023,962
15,410,721
3,792,977
12,653,912

51,477,528

CREW ID: NATO1A

1,066,076

95,221
173,700
130,798

1,886,533
32,658
2,004,792
3,082,144
758,595
2,530,782

10,295,506

205,457

2,346,274
2,428,494
250,364
241,472
436,915
462,934
1,665
2,645
6,795
13,439

6,396,455

571,326
1,042,198
784,788

2,398,312

11,319,197
195,950
12,028,755
18,492,865
4,551,573
15,184,694

61,773,033

40.
40.
250.
241.
15.
15.
.66

21.

16

17

20.

UPB ID: UPOlEA

78
73
36
47
66
43

.64
.80
13.

44

08

.85
19.
17.

50
87

.87
29.

43

79



Wed 29 Jan 2003

Eff. Date 10/01/02

U.S. Army Corps of Engineers
PROJECT MIH303: Miami Harbor GRR - FY2003

** PROJECT OWNER SUMMARY - Task **

- Draft Recommended Plan -

TIME 15:45:34

SUMMARY PAGE

8

09_

09_
09_
09_
09_
09_

09_

09_
09_
09_
09_
09_
09_
09_

09_

09_
09_
09_
09_
09_
09_
09_
09_
09_
09_
09_
09_
09_

09_

09_
09_
09_
09_

LABOR ID: SARY2K

A\12.

A\l2.
A\l2.
A\1l2.
A\l2.
A\l2.

A\l2.

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

A\l2.

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

A\12.

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

EQUIP ID: REGO3B

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.
02.
02.

3

3\
3\
3\
3\
3\

Mechanical Dredging

B I« ) N V) B S Ve

Alternative 2A - Cut 3 Widener
Alternative 3B - Cut 3

Alternative 5A - Fisherman Chan.

Alternative 5A - Port Berths

Alternative 5A - Lummus Isl. TB.

TOTAL Mechanical Dredging

4

4\
4\
4\
4\
4\
4\
4\

Pipeline Dredging

BN N N L S =)

Alternative 1C - Cut 1/2 PI WID.

Alternative 1C - Cut 1
Alternative 1C - Cut 2
Alternative 3B - Cut 3

Alternative 5A - Fisherman Chan.

Alternative 5A - Port Berths

Alternative 5A - Lummus Isl. TB.

TOTAL Pipeline Dredging

5 Disposal Areas (Virginia Key)

5\
5\
5\
5\

o N o0 U W N

1o
1
12
13

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

Precise Material Placement
Compaction around Pipeline

Other Compaction

TOTAL Disposal Areas (Virginia Key)

7

7\
7\
7\
7\

Environmental Mitigation

W N e

Low Relief Low Complexity Reef

High Relief High Complexity Reef

Fill North Biscayne Bay Holes
Capping Material For Bay Holes

TOTAL Environmental Mitigation

11
616
1034
254
516

2434

643
1068
543
405
250
47
343

3302

50

18

18.

16.

3000.

5000
50
375
25

628
816
940
725
036

145

358
412
779
848
000
036
791

224

000

.00
00

.00
.00
00

00

.00
000
000
000

Currency in DOLLARS

()4
cY
CcY
Cy

Cy

Cy
Cy

CY

(6) 4

BCY

EA
EA

EA
EA
EA

Cy
Cy
CcYy
Cy

95,970
4,977,850
7,499,390
1,845,790
6,270,421

20,689,422

6,698,334
11,151,741
5,946,066
1,932,261
1,157,562
217,788
3,215,152

30,318,905

265,220
24,516
7,510
28,819
392
176,941
4,803
1,131
5,065
6,195
6,325
7,848
4,736

539,501

0
744,894
543,249
364,599

1,652,743

CREW ID: NATO1A

19,194
995,570
1,499,878
369,158
1,254,084

4,137,884

1,339,667
2,230,348
1,189,213
386,452
231,512
43,558
643,030

6,063,781

53,044
4,903
1,502
5,764

78
35,388
961
226
1,013
1,239
1,265
1,570
947

107,900

0
148,979
108,650

72,920

115,164
5,973,420
8,999,268
2,214,948
7,524,506

24,827,307

8,038,001
13,382,089
7,135,279
2,318,713
1,389,074
261,346
3,858,183

36,382,686

318,265
29,419
9,013
34,582
471
212,329
5,764
1,357
6,078
7,434
7,590
9,418
5,683

647,402

0
893,873
651,899
437,519

1,983,292

o 0 WV Vv

14.

10.

12.
12.
13.
.71
.56
.56
11.

11.

500.
1921.

1921.
452.
379.

UPB ID: UPO1lEA

.90
.68
.70
.70

58

49
53
12

22

02

.37

69
23

23
44
86

.53

.00
17.

88

.74
17.

50



Wed 29 Jan 2003

Eff. Date 10/01/02

U.S. Army Corps of Engineers

PROJECT MIH303: Miami Harbor GRR - FY2003 - Draft Recommended Plan -

** DPROJECT OWNER SUMMARY - Task **

TIME 15:45:34

SUMMARY PAGE 9

09_ A\12.02.

09_ A\12.02.

8 Associated General Items

8\ 4 Port Bulkhead Construction

TOTAL Associated General Items

TOTAL Harbors

TOTAL Navigation Ports and Harbors

TOTAL Construction Cost

09_ B Non-Construction Cost

09_

09_

09_
09_

09_
09_
09_
09_

09_
09_

09_
09_

09_

09_

09_
09_

09_

LABOR ID: SARY2K

B\01

B\O1.

Lands and Damages

01

Acquisition/Administration Costs

B\01.01. 1 Federal
B\01.01. 2 Non-Federal

B\20

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

B\30
B\31

B\99

B\99.

B\99.
B\99.

B\99.

EQUIP ID: REGO3B

TOTAL Acquisition/Administration Costs

TOTAL Lands and Damages

Mitigation Monitoring

01
02
03
04
05

Pre-Reef Deployment Site Surveys
Baseline Biological Surveys
Construction Monitoring
Completion Report

Post-Construction Monitoring

TOTAL Mitigation Monitoring

Planning, Engineering & Design

Construction Management (S&I)

Aids to Navigation

1

1.
1.

2

Alternate 2A

1 Relocated Light 15
2 Light 15 Annual Maintenance

TOTAL Alternate 2A

Alternative 3B

10.00 DY

3.00 YR

Currency in DOLLARS

19,000,000 3,800,000

131,007,071 26,201,414

10,000 2,500
10,000 2,500
20,000 5,000
20,000 5,000
25,000 0
25,000 0
50,000 0
20,000 0
150,000 0
270,000 0
3,930,000 0
11,100,000 0
150,000 0
15,000 0
165,000 0

CREW ID: NATOl1lA

22,800,000

157,208,485

12,500
12,500

25,000
25,000
50,000 5000.00
20,000
150,000 50000

270,000

3,930,000
11,100,000

150,000
15,000

UPB ID: UPO1lEA



Wed 29 Jan 2003 U.S. Army Corps of Engineers
Eff. Date 10/01/02 PROJECT MIH303: Miami Harbor GRR - FY2003 - Draft Recommended Plan -

** PROJECT OWNER SUMMARY - Task **

09_ B\99. 2. 1 Relocate One Light 7,100 0

TOTAL Alternative 3B 7,100 0

09_ B\99. 3 Alternative 5A

09_ B\99. 3. 1 Relocate One Light 7,100 0
09_ B\99. 3. 2 Discontinue One Light 1,100 0
romn altemative sa ;:;(_)(—) __________ ;J
TOTAL Aids to Navigation ""]_.;(_):;;(-J __________ ;J
TOTAL Non-Construction Cost _;;:;;;;(—); ------ ;:(_J(_)(_)
TOTAL DRAFT LOCAL PREF. PLAN (50'&52') ;;;:;;;:;;; _;;:;;;:;;;
LABOR ID: SARY2K EQUIP ID: REGO3B Currency in DOLLARS CREW ID: NATO1lA

TIME 15:45:34

SUMMARY PAGE 10

172,713,785

UPB ID: UPOlEA
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PROPOSED MODIFICATION ALTERNATIVES

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

(See Note)

ALTEAMATIVE #2 - ADD TUARN WIDENEA BETWEEW BUODY #13 AND BUOY #15,
(EXISTING DEPTH = 42 FEET, DEEPEM TO 50 FEET)

ALTERMATIVE #3 - EXPAND FISHEA ISLAND TUAMING BASIN FROM 1200 FEET TO
1500 FEET, (EXISTING DEPTH = 42 FEET, DEEFEN TO 50 FEET)

ALTERMATIVE #4 — RELOCATE THE WESTERN END OF THE MAIN CHANNEL TD ALLOW EDR
ADDITIONAL CRLISE SHIP BERTHS.

ALTERMATIVE #5 ~ WIDEN FISHERMAN'S CHANNEL APPROXIMATELY 100 FEET TO THE
SOUTH. (EXISTING DEPTH = 42 FZET, DEEPEN TO 50 FEET) DEEPEMING WOULD
INCLUDE CUT-3, STA. 0+00 TQO CLT-3, STA. 424+00.
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REFER 10 SURVEY NO. 01-087
THIS HYDROGRAPHIC SURYET WaAS OBTAMNLD FROM FEB 27, 2001 THROUGH Mag 26, 2000

Ty

Lo

ELEVATIONS WERE DHTANED USING AN ECHOTRAC MEISURVEY ECHO SOUNDER OM

VESSEL SEABAT POLTIONNG WAS OBTAINED ViA A DFFERENTIAL GLOBAL POSITHIHING k

SYSTEM (OGRS USING LS. COAST GUARD BEACON AT MiAMI, FLORIDA

TIOE REDUCTIONS WERE MADE FROM OBSERVATIONS AT 3 TIOE STAFFS
ESTABLISHED WEAR AND RELATIVE TO THE FOLLOWING MONUMENTS
TIDE STAFF =1- COE "MH Z7" EL 12.04' NGVD
TIOE STAFF *3 - COE “WiITQ 23 JAX DeST™ EL.B.7B'NGWD.
TIE STa&FF *3 - COE “LUsMMUIS EAST= EL 1166 NGYD

ELEVATIONS ARE IM FEET AMD TEMTHS AND REFER TO WEAN LOWER LOW WATER WHICH 15
100 FEET BELOW MGVD 1970 (MATIONAL GEOQODETHC VERTICAL DATUM OF 929} FOR CUTS 1

[

o

LOCATION AP ""\

STATE OF FLORDA&

PROJECT LOCA&TON

ATLANTIC OCEAN

US Army Corps

of Enginears
Jackscoville [esirct

AND 2 [DCEAN), TRANZITIONS FROM .00 FEET BELOW MGWD AT CUT 3 STaA {00 TO 074 FEET

BELOW NGWD 1029 AT CUT 3 STA 5¢00, AND CONTINUES AT 0 74 FEET BELOW NGVD 1929

THROUGH DODGE 1SLAND CUT & THROUGH CUT-4 & TURMMNG BASH.
. ALL ELEVATIOMS ARE BELOW THE REFEREMCE PLANE LWLESS PRECEEDED BY A te) SIGH

PLAME COORCIMATES ARE IM FEET AND BASED ON THE HORTH AMERICAM DATUM 1927 IMADZT)
TRANSVLRSE MERCATCR PROJECTION FOR FLORDA

B ADS T MAVICATION IN AMD ADJACENT TO THE PROGECT WERE LDCATED
OURING THE CONDUCT OF THIS SURVEY

S, FEATURLCS DEFRCTED WITHRM AND ADJACENT TO THE SURVEY AREA MCLUMNG
DOCKS, DOLPHN PILMNGS, BUILINNGS, ROACWAY S, SHORELIMES, AND- R
OTHER TOFDORAPHIC FEATURES ARE SHOWN FOR GRAPHIC PURPOSES DMLY

10, UMDERGROUND AMD SUBADUEOUS IMPROVEMENTS OTHER THAN THOSE SHOWN HEREOM
WERE NOT LOCATED DURING THIS SURVEY

e N =

1 THIS PROECT AREA WaS NOT ABSTRACTED FOR EASEMEMTS, DWHNERSHIF, OR
RIGHTS-0F -WaY OF RECORD.

THE |WFORMATION DEPICTED ON THS WaP REPRESEMTS THE RESIATS OF THE
SURVEY Ol THE DATE INDICATED AND CAM OMLY BE COMSDERLD AS INDICATING
THE GEMERAL CONDITIONS EXISTING AT THE TIMC

. REFER TO Raw FIELD DATA:
A G0 SURVEY ECHD SOLNDER ROLLS DATED: MARCH 1-26, 2001
B FIELD BOOK: HUMEER O0 DADE C0.HO

LEGEND

k=

SURVEY MOMNUMENT
GREEN LIGHTED BOUY

IM LU W) MEAN LOWER LOW WATESR DATUM _‘\I

RED L I[GHTED SOuy

GREEN DaYBEACDN

15-08

CuT-3
CUT-2

RED DavYBEACON

DODGE [ SLanD

TURMING Bas )N

ETn. G0-08
ETa. Fa-oa

ETa.

RED BOLY HGWO 1929

-

FLORIDH POWER AND a.+u- r
LIGHT CABLE CROSSING [} l.oa

TIDE STAFE H.L.L.¥. BlISCaYNE Bay

GENERAL BEACON N wLLv. oA )/

@DEJ Sl ALY

MiaH | B

WOT TO SCALE 1
i J
=
J
]
(5]
=]
L8]
Py
P
-
T
)
e
T
]
’ -
ABBREV AT 1 ONS
o MAT [OMaL QEODETIC
MOVD | Yratical DATUM CF 1923
ML HEAN LOW WATER
P.l POINT OF [WTERSECT]OH
EL ELEVAT[OM IFEET1
p | TLORIOA DEFARTRENT OF
| HATURAL RESOLURCES
AGE. RrsaGE
5Th. STATIOMN
ICWH | INTRACORETAL WaTERWAY
KNGS HAT [OHAL QEQDETIC SURWEY
FC FISHERMAN"S CHANMEL
LITE | LuMss [SLAND TURMING BASIH
T8 TURM NG BAS W

—

w
Y
Lt
s
z
Y.
éi
L a
)
J:Eg
o
o
Ll |
I—E}
ZEZ
il i 2
Z 5 x
Ewd
W
<3
o=
I
o8
g
Eat
et
tx | B
®5 &
2R <
w = 9
- W
88 [N E
it
o h R El.u
& )-g
T
Fle =52
W
5 I
:‘EEE EI:I'_'
defde]| & O
@
: |
§ .
Y IE
2
g |3
i &

>
a
i
s Z
g€ E
Ez () 2
22 g
==
m}ﬂ:g
%H_Iu
ufD_“z-‘
iz &
= rr e}
5
oI
i
(a1
PLATE

B-2




(it MIONTday DNIMIINONT- 449 (LN 00-0F W15 OLLIND DO-0 Y1S

Gumaubuy jo

s 34 3T 3 CO0F LSADNY et
bt e B SHITNENT M.Mﬂhﬁﬁ;ﬂnﬁm _m_.m...,zcmxu: = ik . ; : (Dle« L 1W) 1 1ND - NV

1 5 L -] TTIRY W
L sy [ APEARE] po l) ae i1 i
g L 0 A FOCGOE ais -~ __..._... LHOG3E NOLYNMATTY WHANED
NAOH S &y phdaiig e WSO T HOEMYH YR

! !
! /
= :U

=

./U_. ._..H,“_
o m
_H”_\\ c]._

..._..f.

E g
150
-

RGE, 620

_l._i
o
5 a8

Lt L
& )
o =

ﬁ—ai. —a R ,...?u«?,m..J S B

el O
3 .—r.fssa.ﬁu e AT I gy < el .a:s...r_: ..... S

T SR e R TR u
T ﬂﬁ:&?_ £ 2 MRS | e 3

B g i u_.uﬁu.nu,b.iffvfu.ﬂ._..-rir T ey e BT T ey hn |._
....r......r..r.. e e ST A bl T e i b ...-:: rHu.n.Ua.?. e s EEE}TE ] <
-
e

_ | | 7;
iy L)
T T S e S MDY e A Y g R 1 = 3 -
i e T T R i ST T e =

8— - 3
B AR ST e i

o " . |
aﬁ?hﬂf{?rihﬂhwq ..{l%.sad:..w..'...u :ndun_..,.i.r. ...Mauu.u“..

N ..........m...n.a.,L‘.‘i.e...Eia e -

i A E ey Esﬁwm.wr?p? i

S

"E -"""-.':_”':

— iy e ot e
.ﬂ iy _..auu.n.,. ?...,.ﬁgiq...nvm.n.u..., LI T ._..nr.!yu.ui. ot .u...r.u
—.:....:B.,. sz s :..\_ P ﬁn?...ﬁﬂh T e, ..E—

uas__nusaﬁq_ SR T g SR Eﬁ%&—ﬂﬂ

- L e v s - T e U g

u A
u...‘.,_,“.d..m.m,._.w....ﬁ@u,. S w_mﬁﬁﬂ.,_ ST ;.ﬁﬁ%ﬁ._ﬂﬂd

s

e e S e P ?.J.,.{.Tpn_us_r i cor = PO Ry e
g g i iJ.._e...._ T ] e =4 ...rs.ru_ il e s
et ] EEERLE St .4 e ST R e L R .B-...... i
00-0L V1S ﬁ o -
G \._.a.? Y Ay n- _

Euu;ﬁaﬁumﬂi ﬂeﬂrasﬁm,ﬁwﬁuzmﬂmﬂuﬁéﬂﬁg Froe .ﬁ Ta

......,lq.,.\‘ T g ™ i i a0 T o P

.mu.&ﬁ.*ﬁw.az.fﬁkc% RS TAR L S Treirisdodiiny ._"1 ¥ hfﬁﬁﬂqﬂh

T E!!.....—J_u.&ﬁaha. re

e P il
FATR by e g e €11 e
~ muu..mﬂ JJJJJJ SR T o Sl Lp._.uvﬁ S

i ﬁ.F...quE: T 0 g P hﬁ?f:l ixu - .Ehr.ﬂl s
m1..x_ e T e s L SEVE AR .._..ﬂ__..sﬂn.ﬂu‘...ﬁﬁ.‘..ﬂﬂmw
Taxr .UﬁT L o e a T Ty e st e 1:..5&.\‘(.
oy wpad b it © Yo e MM il
rbbipidac]

R R s R R R R S i

=& s T T RET— Y S T g i T ¥
R B S T A ]
P Mﬁ. Toer s el sm...:um;waés u.. e

| 4_.%.;!.5.1 __

.. R Lo -
Snir et R i e
E e ‘h-...... etipan l.i..........f..ﬁ...,“.ﬂu._.i.,hm“..

69° 24'20"

_.n:_)._a

CUT-1

Iare....r..ia Sreee T e _.?....—..1 kB e
e

T ”_Ezqﬁi g ?_.-ﬁ.,.,. BT

AlZ.

02-FOOT PROUJECT

00+0Z v1S

e By, 1 g b i
e TR s g e i R i mr e Sl

B TR g a— ....—ll.Etfé&.ﬂ_. R e L}? rqreT

./ P S e SR Y jq.q%nf.sn:ﬁﬁi E e e

e
.r..r....r.... P i “Jbi.i-.—n }..ﬂ.“!?.. I.I...__q....c_a fl_...fu,.ui...l.,?r* szn.l....s.a o
u_...J...ul.u.....-...... o .E!,m. 1.iﬂu.,.wu..ﬁn_.:.n .m.s.. £ oM .....r.u... el 4 L b

ue
1-.1..‘...1.. S et S b

=

..... - ._n_.s#...ar
lﬂ.r. ......
T T g e o
———
......... P T TR T i
P g - i
t....ﬁ-_ﬂa...:._..uii...ﬁ hgﬁa:ﬂmhumm.?h;.?il. S TR hr ..41....L.Pnﬂ.n.d._,n.j.. il

b L EER b T i

J_._.. S T T al.hu-ol B ey npiiialy HEPy _nzu.uliﬂf
1.ﬁ _.z.h.!.i. .:1.

FEEJmEzJ.@ e e R EA
Pl 1.,.-u? B Ao dilﬂnrmf et ..rl-n_i A
Bt Exax = 1
T i e S SEE SRS ES Lﬁ;ﬂu/ﬂ.ﬁwﬂwﬁ
T ol — ﬂri%}iru}. - s e ngl._v;an...._?,. ey
us..-_..ﬁbl._rl ok - L ey bl
ﬂﬁ?ﬂid!ﬂﬁ%ﬁ s g R m_"jﬁnuhﬁu.ﬁs

PLATE

B-3




1318 spauasyacy
sapauibuy o
uuuuuuuuuu

w014

XIONIddy ONIHITNIONT-HYD
FVUANDSHINT E00E ATnr e

LLNd 00-85 'wiS OL LLND Q0-08 vIS

L1ND - NV'Id

d3d NQILYNTWAIIH TwdInID

VOO TS BB H AN

PLATE

B-4

52-FOOT PROJECT

L0MaLYs WIiN
oMs e Ay pusbisg i
o )
%] L]
L]
& b
e A
nv.r ']
e

00+0p VIS Haes

00+0S Y1S ot

|

CUl

GRAPHIC SCALE




_u:_..“m_._u-...ra!_m:.u__u_nn e XIONIddY uuﬁ%%z_mﬂjm__._.wzw LLND 00«28 WIS OLLLIND 00+8C VIS 0
d K v 4 "ITUANDSHIVT A nerng L
et SHIINONT 40 SSHOD “10MISK ITNANOSHIVE o e L 1ND - NV1d ~ I
AT 3H a3t 10 p 5
_mﬂﬂ_ i 2005irL o o e LHOJ3Y NOULVINAZZY TVIM3D a @
MMOHG v b iy gy sy Bk In
]
S S
S S
oy o
& )
uﬂ X
]
= 7
= T8, e 2 S6,.
= i £ [Ty _.#..
Ll Ll L =
/ _.fui 3 ) ml
% & & !
Led
Ih
=
)
" L
o
T P O
a2
s e s
i
4
i A
00-09 V1S ]

O
I

1

£9° 24'20"

00-0L V1S

BET

AZ. =

S52-FOOT PROJECT

00+08 V1S -

S rpipiiriririinper—

o~ A Mk a1 i v e ey i g =
- s T —r A
4I4=iuulﬂuill.ldiml.ll.l.l_r.4|_.l_. Tra s sre e s T raN T -

l-1N2 00+28 V1S 9-8 31V1d 3NIT HOLVA

RGE. 250
RGE. 500

/




HH.__.Hu._!E.“u_H KIONIddY  INIE IINONT-HHD 2LMN2 0O-8L W15 OL LIND 00+Z8 W1S
Fieriirey b YOIOTS “FTIANDSHIV Z00Z ATNM w0 i
i e SHIIMONT 30 SdHOD 'LOMLSIA TTUANOSHIVE [ ] _om vmnny ¢ Bl S1NO - NV'id g P
...... o e
_g_ AWMY 3HL 40 LN3IWLUYJ30 IR e e L0 NOILYITWATIY WHINTD & m
Fnouilond) a P P YOI T4 “HOBYYH NI
c
[
o,
=
o 5
* o
¥ o
)
Ll
=1
<l
i,
} w
0T O
g
o
=L
=t o
1S 7 00
18
2 *
o

STA 89.-99.40 CUT-1
P.ISTA. O+00 CUT-2

00+0L WIS

ol
7905
+

RGE. 250




E.:Mmmﬂ.ﬂ%“u” XIONIDdY DN IINIDNT -H8D ZLN3 00-05 ¥1S Ol 21Nd O0+81 Y15
0% M i wOM0T4 I TUANDSHIVT 200Z AIAr #aeo e ™
+ e SHIINONI 40 SHNOD “LJMLSK ITRANDSHINT = ¢ 1ND - NVld <
AWMY FHL 40 INIWLMYA3] ot 1| g puof ot oug| T TR &
_Hmﬂ ] e 1803 NOLLYITYATI TWHINID o
el RACHS S e i PPl I—— WOH0 T4 MO H I
b1
o
] = = %
2 : 2 )
< Wit = : = 2
iy = Ll Lol Ll i)
: s M & & 5 * /
i @ o o i

-2

¢-1N0 00+8L VLIS 9-8 3LV1d 3INI'T HOLVWA

0Z~F 00T BROJECT

0D+0C VIS &

OL-BF VIS

e ;
R g e R R
[}

T g g e el ot (R T

00+0F ¥IS =

NORTH JETTY

RGE, 00

o
[=]

r
L
O
x

SOUTH JETTY

GOVERNMENT CUT

CUT=2

114° 24'20"

AZ. =

20
|

[t ey

SCALE

GRAPHIC




AUy apauasyaor
sipsuibuy jo

XIONIddy  IMIEITNIINT - HHD

£1ND 00-GL ¥1S 0L ZLND 00-05 V1S

P.l.STAO+00 CUT-3
STA. B5+00 CUT-2

APPROXIMATE SHORELINE

GOVERNMENT CUT

\

<

00+039 V15

TRANSITION

d AL WOWO1E "ITUANDSHINT Z00Z AN eeea w
S SHIIMONT 30 54800 ‘LIHIS ITWANCSHIV = PR, ¢ B & S1ND - NYld b= nn._u
R : s g *
_g ARSI R R e 180438 NOILYATWAIIN TWHINID Em
3 WWOHS T¢ mes P diio. oy wOR0 T MO H NI
/ B
0. a
. (2} Y
- o
3 = a ﬁ." w
. ; " v =
e, & &5 & 3
[ 8 e e &l L3
« = - - ]
s g ¢-1N2 00+0G V1S /-8 3J1¥1d 3NIT HOLVW =3
2 ey o s T AT i r = 2H -
5 i 4%
= |
o B
- 4 25
[ _UGG
z L B0
n )
z 4 =
- —
s -
I
&
- "
o
E B
Lul 1 r
E = D[
o | .
A

52-FOOT PROJECT

00-0L¥1S

el O

¢-1ND 00+Gl

V1S

- il

APPROXIMATE SHORELINE
Eﬁﬁﬁhﬂsﬁﬁﬂ

PROJECT

STETEwET

6-8 31v1d

- gy | T

S0-FOOT

« J12°35'B7T°

U3

Az,

INIT HO LYW
=5




980 apAUDERI0r

Ss0abu3 fo i XION3dd¥  ONIMIINIINT-HHD 94 00+0l V1S OL €LND 00+Gl 'WiS
R | i e ot L 'HO SINWHSId B8 €1NO-NVId| 5 T
— - "LAMLSIT ITUANOSHIWE == e e 1 ] L. |
g_ ARbY 3RJ. 40 INM1Nvd30 oy L h“u_w..n 18034 MOILYATATIY TvuIMI0 a O
== MMOHE Sy g g v!rﬂ_ﬂ oy 9py VOMOTS " HOBHYH WYIN
o
nU_U. n_m_nw m_P ..QG_.U_
o 3 B
= ra
i . 3
[am] ol ~ L
o o g = al wvi i
= '] —
% Ei % M* e 4.7 i
L o o & Lid| Lot Lud
—_— - G
= ¢-1ND 00+S1 V1S 8-8 3L1V1d 3INIT HOLVW - o
o m g g T AR e e U TN e B A1
=3 5 o A e e e e o S B N F
ey Zl
% 1a
N ok 1
3 oy
a Bt - e
g J_‘?t._uff._; e st — ﬁ% &
Lort O U . e __sos 30 O @ 1%
e S 00+61'¥1S 2 &) Araxxxaax\
B B B Q =
00-0Z'V1S ¥ = S
O~ o
- Wy
ong| T P
W
s
e ™ &3

50-

APPROXIMATE SHORELINE
FISHER

5
il ert

L
=3
®
ke
%
@

Pl STA. 0«00 FC

STA, 2-30 FC

GE+«lE WIS

00+0% YIS

\\\\ ZO'1Z-0% V1S

S6°C0+6% VIS




i i XIONIddY ONINIINIONI-HN9 94 00+SE WIS OL D4 00+0L 1S
sa103 ks 40 ¥OWOS “31UANOSHOT Z00Z AP wes =
_ SHIINONT 40 SJMOD 'LORLSID ITRANOSHIWF = (S«11%¥) 24 - NV 1d ~ i
g Abgy 3HL 40 LNINIMW43 02| 020 e 1 PO B B <
i I0rGre A0 g : 1H0d3H NOULYATYAT3S TraangD o M
s g e i __u...um.m e WO "HOSHYH MY
= o
=] 2 o
=] 5 m
N 5 8
n 0y o
> > Y
o =] (=] ]
o o o = =]
= 5 o +| & =
4l o L L L -
E L ke ¥ ) Ll 000'18L"X
ol
4 00+0L V1S 6-8 31V1d 3NIT HOLVYW =
P T LA
TR R T e e -
E 2 ¢ &
e <42
bt s
& S A
DZ+LL vLS i m
4ich
]
q
£
= ]
2 L]
W
X 2
% =
e & lid 8 i 000'08L=X
S Ol
= e 0 +
; o ~
00«02 WLIS N X
= = :
O Z |
O .ﬁH\,
fae
| M
2
o l g
L
Lt

i.-..if....,.llﬁtid.&...i.{.

,
i
:
i ] it o ST o g ey RS L
e?ﬂﬂmnuﬂuwnﬁﬁhwﬂﬂqﬂﬁma?
£ TP -0D0M
- | is-seHn-E2

FPL -SIGN

00-0¢€ V1S

1 I —
| DQG.m_.__lhux

LT ER e

D4 00+GS V1S -8 31¥1d INIT HOLVW

3|
o
u

-100

A 8

o
o
=]
Lui
o]
B

E‘
2
o

RGE.

||. 000'8LL=X




1MLEN] SpasdEyany XIONTddY SMIHIINONT-HHS B 00«8 viE 0r J4HSE VIS
Ehmmﬂ_%humﬂ s .__%E.: “IVTNANOSHIVT ZOOZ ATINr @weq g1 ONYISI SNWWNT 3 Lt e
— 00 40 SaMs: IIRRIE0 RINRORION —_— 7| smoeewn|  JTINNVHD S.INVWHIHSIH - NV <
—E_ ANMY 3HL 40 LNIWi¥vd3O oo LeLi e 140438 NOUWITWAIIY THINTD T m
e NMOHS Sv o kg iy _"__.,.___lvm sy 31y YAIHOTS "HOBEYH WY1
o o ]
0
8 8 8
o o
- > =
I_Ul
= f 8 o &
e o o o D
- o ™ <+ u Wﬁ
wl L Wil Wi <
A 44 4 'K S
) p)
oF 2l o
= S
4 L
4 <
q o
4 3
i
e
s 000'8LL=X
00+0% V15 /,,
—J
L
=
=
21,
(4]
¥
Lo dl
n |5
z |}
— "
O =
B L
o X
O )
L e
o O
QOO LLL=X
T
3
by 00-0% VIS __nlu s
1 UF
- s
© &
< 10
| .
n|<
[
alw
iy
-Jmm
i ot g S EEEEpRD Mt | W
=2 |-
2 < | % o
gL SL-Z VIS Jm | 2 000'9LL=X
W o
=s | E
wZ |-
i 2 |®
mm = =)
D=
=

NISVH

)
&

. 200

RGE
RGE.
VARIES




PR u_;m_m:_: XIONIddY DNMIINDNT -0 L0 6E9L-58 WIS OL AL 008 wiS
ssdaulbieg jo % = e o
& s YOROT:  ITNANOSHIVE ZOOZ LSNOoN ee=n e St e L
e L SHINENT 40 5dMDD CLOMISID ITUANDSWOWE | : ] e NISVE ONINHAL ONVIST SNAIWNT T
A 0 LNIN : bt B (i e Nl 3
_g_ Y L N PRYTPOROR KLLEL. S Lo LE043H NO LY TWATEE WHINID + m
= su, R p g WORID TS " HOBTH Iy
] _ o "fﬁvg
0 o ()
o) 3 5
] ] pa
o~ ol s
P i)
> - #

"Gl

L
L
=

(7] __“\_J
— 1 Loy Lot
T e ‘%m|l|r I i o =i
_ % g 3| &
i P.._. od = -
2o if . .
< fa = & o
=t 22 F ol
m,_.l ¢ NISVYE ONINYNL 00+8 V1S LL-8 3J1Vid 3INITT HOLVI
SZEEE / P —ican . - T —
4 ; R e e R R R e
H h—.h. ! .:..h...-.i. i i L i ST 4 g, e I
19 ; fmm. A e
- e B A e T e ol D e B o e g

e ! i S e L e D e erEeecpatet | S 3
_u.ué_ﬂm. . g e
...

= A G B

IN

m_m., a...m a
k= ) / ::.ﬂ,..m._%!ﬁ" ) =
& / wpee T < | _AU0 GLLK
SZ AN =
x £ 5O =
i r%nr_ o W £
- oy ! =
— T M = .__...._ i
2 b= B § e b e e s fa LT, st
= ooy P e T S IR L e —| 3
.n..m._ 2 G f = s
- x = = :
|n|”_ 5 - ¥y
O 2| /
= o
o \
|

N
US

&;’Mhﬁ.

0002 W15 /

e

L

00" PLL=X

5 /

Lil

.-nu“

S e

Ll

o

Wm \ 00+ 394
& 0C+ L2 V15

00+0€ V1S
a\ ...... —Eumves s sk et con e peerr o

111111

D0Z 50

LL R Pl-"304 08+ V.S

¥ GEE VLS S e R

e T

DOQ'ELL~X

RGE,-375

and Location of what is referred to as
"SLIVER"

NOTE: See Main Report for Discussion
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HO UTILITY COMFLICT B

FPLL 15 KV FEEDER CABLES ALONG MACARTHUR

docksonvilla Dzt

CAUSEWAY, RELOCATING WESTERN END
OF CHANNEL WOULD MOT 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 WILL NOT HAVE TO BE RELOCATED

NO WORK PROPOSED

MAMI-DADE WASD WATER MAIN IN CUT 3

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

DEFARTMENT OF THE ARMY

JACKSOMVILLE DISTRICT, CORPS OF ENGINEERS
JACKSONVILLE, FLORIDA

UTILITY CONWFLICT - RELOCATION REQUIRED

WASD S5d4-IN SEWER FORCE MAIN IN ALT *32A AND
AT =38 TOP OF PIPE ELEVATION AT MINUS 50-FT
WIDENING THE CHANMEL WOULD CALSE COWFLICT,

PIPE WILL REOQWRE RELOCATING TO &-FT BELOW
PROJECT DEFTH PLUS ALLOWED OVERDEPTH.

UTILITY COWFLICT - RELOCATION REQUIRED.
WASD WATER MAIN IN ALT =5 TOF OF PIPE
ELEVATION AT MINUS 32.8-FT. WIDENMNG THE
CHANMEL WOULD CAUSE CONFLICT. PPE WOULD
REQUWRE RELOCATING TO &-FT BELOW PROJECT
DEFTH PLUS ALLOWED OVERDEFTH.

Fizl scom'

Sl
Pizl dale

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

CABLE ELEVATION AT WINUS 458-FT, PROPOSED
CHANNEL DEPTH MINUS 50-FT, CABLE WOULD
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REQUIRE RELOCATING TO &-FT BELOW PROJECT
DEPTH PLUS ALLOWED OVERDEPTH,

GRR-FIIA don
Redurenica féan:
MEFERITEITEOR D0H
M TERMATAL
QA2 _SE 0

Fim noms:

AC .
.--'H__,.-""

_...-""#.
-
..-"f.-""'.'.
T BUOY #1
- FOY #3

E S ERVYE

VIRGINIA Y
PARK ] FPEL 59 KY FEEDER CABLES W ALT =5, CHAMNEL
DEEPENING WOULD CAUSE COWFLICT. TOP OF
CABLE ELEVATION AT MINUS 453.53-FT, PROPOSED
CHANNEL DEPTH MMUS SO-FT. CABLE WOULD
— REQWRE RELOCATING TO 6-FT BELOW PROJECT

@ UTILITY CONFLICT - PREVIOUS PROJECT TO RELOCATE

5=

4

MIAMI HARBOR, FLORIDA
GEMERAL REEVALUATION REPORT
UTILITIES PRESENT BY PROJECT SEGMENT
MECHANICAL AnD ELECTRICAL

@ DEPTH PLUS ALLOWED OVERDEPTH.
@ NO UTILITY COMFLICT
BELLSOUTH TELEPHOMNE CABLES IN AT =5 AND AT =3B
PROPOSED MODIFICATION ALTERNATIVES @ e e LRl b TeRE S
WOLLD NOT CAUSE CONWFLICT. CASLE WOULD NOT HAVE
TO BE RELOCATED,
ALTERMATIVE #1 - WIDEM SEAWARD POATION OF CUT-1 FROM 500 FEET 10 BOO FEET ALTERMATIVE 44 - RELOCATE THE WESTEAM END OF THE MAIN CHANMG  TO ALLOW FOR
AMND DEEPEN CUT-1 AND CUT-2, (EXISTING DEPTH = &4 FEET, DEEPEN TO 52 SEET) ADDITIOMAL CRLISE S=IP BERTHS.
ALTERMATIVE #2 — ADD TURN WIDEWER BETWEEMW BLUCOY #73 AWD BUCY #15 ALTERNATIVE #5 — WIDEN FISHEEAMAMN'S CHANMWEL APPROXIMATELY 100 =T TO THE
[EXISTING DEPTH = 42 FEET, DEEPEN TO 50 FEET) SDUTH, (EXISTING DEPTH = 42 FEET, DEEPEM TOD 5) FEET) DEEPEMING NOULD

INCLUDE CUT-3, STA, 0400 TO CUT-3, 5TA, 42400,
ALTERNATIVE 43 - EXPAND FISHER ISLAND TURNING BASIN FROM 1200 FEET TO
800 FEET (EXISTING DEFTH = 42 FEET, DEEFEN TO 50 FEET) ALTERNATIVE #6 - DEEFEN DODGE ISLAND CUT AND THE PAODPDSZD v 0 FOOT PLATE
DIAMETER TURNING BASIN SROM 32 & 31 FEET TO 36 FEET AND RELCH #TE WESTZAM
END OF DODEE ISLAND CUT TO ACCOMODATE FROPOSED POAT EXPAN (0N, B-18
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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)

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

e 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)

o 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.
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The boundary conditions applied to the model represent typical conditions for the harbor.
They do not represent a specific historical event. The boundary conditions consist of a
tidal boundary specified at the ocean, a flow boundary specified at the Miami River, and
a wind boundary specified at the water surface. There was no flow specified at any of the
other 13 coastal structures: these flows were not deemed significant with respect to the
investigation of changes in circulation and salinity in the vicinity of Miami Harbor.

The tidal boundary is taken from the NOAA tidal prediction at Virginia Key for August
2001 (this can be obtained at http:/www.noaa.gov). The selection of August 2001 is
arbitrary; the goal was merely to obtain a spring-neap sequence for the simulation. The
NOAA tide data were multiplied by a factor of 1.27, in order to extrapolate the tide from
Virginia Key to the offshore ocean boundary (this factor was obtained from the Biscayne
Bay Feasibility Study, Brown et al., 2001). A time-series of the tide used for the
investigation period is given in Figure 4 (note that this figure does not contain the tide
used for the spin-up period, which consists of 14 days of simulation prior to the
investigation period). A salinity boundary of 36 ppt was applied at the offshore ocean
boundary.

There are 2 separate boundary conditions given for the flow boundary at the Miami

River; a long term average flow condition (approximately 475 cfs) and a high flow
hydrograph (6-day duration, with a maximum flow of 1,200 cfs). These are synthetic
river hydrographs, estimated from historical data at salinity control structures S-25, S-
25B and S-26, which control freshwater inflow to the Miami River. These flow boundary
conditions are given in Figure 5. The inflow at the Miami River was assigned a salinity
of 0 ppt.

A constant southeast wind of 10 mph was applied over the model. -

Model Simulations

There were 5 simulations conducted for this study. They are as follows:

e Runl: Average Flow, Existing Conditions, Original Geometry
e Run2A: Average Flow, Existing Conditions, Refined Geometry
e Run2B: Average Flow, Plan Conditions, Refined Geometry

e Run3A4: High Flow, Existing Conditions, Refined Geometry

e Run3B: High Flow, Plan Conditions, Refined Geometry

The original geometry represents the grid geometry for the Biscayne Bay study (i.e.
before refinement in Miami Harbor). The original geometry consists of 24,527 nodes and
8,536 elements. The refined geometry consists of 28,613 nodes and 10,003 elements
(i.e., +4,086 nodes and +1,467 elements)

The simulations were conducted for a total of 28 days. The first 14 days were used for
model “spin-up”, and the remaining 14 days were used for model comparisons. Only
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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:

e A representative maximum ebb condition (chosen at hour 65)

e A representative maximum flood condition (chosen at hour 71)

e The velocity residuals, or the time-averaged velocities, averaged over the 14 day
simulation

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 I 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 MLLW, respectively).

(OS]
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e Point 6: This is located north of Miami Harbor, just north of Biscayne Island.
Salinity data were extracted at Point 6 (with identical existing and plan condition
depths of 7 feet MLLW).

The locations of these points and ranges are given in Figure 6.
Verification Check

Run 1 and Run 2A were compared to determine if the refined grid adequately replicates
the results obtained with the original grid. To make this determination, the maximum ebb
velocities, maximum flood velocities, and residual salinities from each of the runs were
compared. The average difference in the maximum ebb velocities between the runs is
—0.0079 ft/sec (with a standard deviation of 0.109 ft/sec). The average difference in the
maximum flood velocities is 0.0083 ft/sec (with a standard deviation of 0.126 ft/sec).
The average difference in the residual salinities is 0.015 ppt (with a standard deviation of
(1.41 ppt). There are some local spurious differences in the vicinity of the harbor, which
are mostly due to small changes in the shoreline contour and bathymetry between the
grids (note that the bathymetry was updated in the harbor for the refined grid). Since the
ebb and flood velocity fields and the residual salinity field were found to be in close
agreement, it was determined that the refined grid was satisfactory.

Velocity Plot Comparisons

Figures 7-18 are plots of velocities. Note that the velocity scale (vector length) for
Figures 13-18 (residual velocity plots) is 3 times larger than the scale for Figures 7-12
(ebb/flood velocity plots). This was done because the residual velocities given in Figures
13-18 are of smaller magnitude than the ebb and flood velocities given in Figures 7-12.

The maximum ebb and flood velocity comparisons are given for the average flow
condition only. Residual velocity comparisons are given for the average flow and the
high flow conditions.

All velocity differences are given as plan minus existing.

Maximum Ebb: The maximum ebb velocities for the existing and plan conditions
are given in Figures 7 and 8, and the ebb velocity differences are given in Figure
9. The maximum difference occurs in Government Cut, with differences
observable in Fisherman’s Channel and Dodge Island Cut. All differences are on
the order of 1 ft/sec or less. There are no observable ebb flow differences along
the coastline.”

* 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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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 analy51s 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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Dodge Island, however, appear to be better formed or resolved in the plan
condition. As indicated in Figure 15 (residual velocity differences, average flow
condition), a weak vortex 1s observable in the Fisher Island Turning Basin and the
proposed Dodge Island Turning Basin. All the differences are on the order of 0.2
ft/sec or less. Again, no observable differences are identified along the
coastline*.

Residual Velocities (High Flow Hydrograph): The residual velocities for the
existing and plan conditions are given in Figures 16 and 17, and the residual
velocity differences are given in Figure 18. The differences are nearly identical to
those observed for the average flow hydrograph (Figure 15).

Velocity and Volumetric Flux Time-History Comparisons

Figures 19 — 22 give velocity time-history comparisons between the existing and plan
conditions for Points 1 — 4, and volumetric flux time-history comparisons between the
existing and plan conditions for Ranges 1 — 4 (as depicted in Figure 6). In order make it
easy to observe differences between the existing condition and plan condition, the time-
history plots are only given for days 4 — 10 of the investigation period. The time-history
plots are given for the average flow condition only. For each plot, ebb velocity is defined
as positive, and flood velocity is defined as negative.

A summary of some of the observed differences between the time-histories for the
existing and plan conditions in Figures 19 — 22 are given in Table 1:

Table 1: Approximate Changes In Maximum Velocity and Volumetric Flux (Plan
Minus Existing) at Points 1 — 4 and Ranges 1 —4

Point/Range Maximum Ebb Maximum Flood Maximum Ebb Maximum Flood
Velocity Change  Velocity Change  Volumetric Flux ~ Volumetric Flux
(ft/sec) (ft/sec) Change (cf5s) Change (cfs)
1 -0.4 -0.1 +10000 +12000
2 - +0.4 +15000 +19000
3 -0.1 -0.3 -2000 -7000
4 -0.7 -0.5 -2000 -3000

The time-history analysis indicates that the proposed deepening will result in slightly
reduced maximum ebb velocity at Point 1 in Government Cut and a slightly increased
flood velocity at Point 2 in Fisherman’s channel. The proposed deepening will also result
in a slight increase in the volume of flow through Government Cut (Range 1; an increase
of about 5%) and Fisherman’s Channel (Range 2; an increase of about 25%). Also, it
will serve to divert water fluxing through the western side of Dodge Island (Range 4) and
the Main Channel (Range 3) to Fisherman’s Channel. The maximum velocity changes
are observed at Point 4/Range 4, where a local stagnation effect appears to be amplified
by the proposed deepening. Also, a phase difference between the existing and plan
conditions is apparent at Point 4/Range 4, with the phase for the plan condition lagging
the phase for the existing condition by approximately 2 hours.
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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, 1s 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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Table 2: Approximate Changes In Salinity (Plan Minus Existing) at Points 1 — 6

Point Maximum salinity 14- day residual Maximum salinity 14- day residual

change, average flow  salinity change, change, high flow salinity change, high
(ppt) average flow (ppt) (ppt) flow (ppt)

1 --- --- -0.2 -0.1

2 -0.3 -0.05 -0.6 -0.15

3 +0.7 +0.3 +1.0 +0.45

4 +1.0 +0.5/-0.5 +3.0 +0.7/-0.7

5 -0.2 -0.1 -0.5 -0.2

6 +0.5 +0.25 +0.6 +0.35

The values given in Table 2 are useful for showing the relative impact of deepening on
the salinity at Points 1 — 6. However, an examination of the plots is necessary in order to
properly interpret these results. Figure 29 shows that there is negligible change observed
at Point 1 (Government Cut). Figure 30 shows that some change is observed at Point 2
(Fisherman’s Channel) at maximum ebb, with the plan condition exhibiting lower salinity
(i.e. increased freshwater) than the existing condition. This is consistent with the
diversion of flow out of the Miami River from the Main Channel to Fisherman’s Channel
(see previous discussion of volumetric flux). The opposite effect is observed in Figure 31
at Point 3 (western end of Main Channel), which is consistent with the decrease in flow
from the Miami River observed at this location. Figure 32 (Point 4, west of Dodge
Island) depicts a decrease in salinity amplitude for the plan condition, which is consistent
with the decreased volumetric exchange noted in the previous discussion. Also, the
phase lag noted previously 1s apparent here. These factors may account for the
appearance of the large positive and negative residual salinity differences observed in this
location (see Figures 25 and 28). Figure 33 (Point 5, south of Dodge Island) shows some
decrease in the salinity and salinity amplitude for the plan condition. This is especially
evident for the high flow run. Figure 34 (Point 6, North of Miami Harbor) exhibits a
tendency for the salinity to increase for the plan condition, but during the spring tide the
difference is negligible (there is a difference observed for the high flow runs, but this is
because the peak flow in the Miami River for this run coincides with the spring tide).
Evidently, the additional tidal exchange that occurs during spring tide tends to increase
mixing, and hence the impacts of the planned deepening on the salinity north of the
harbor are less pronounced for the spring tide.

Conclusions:

The maximum ebb and flood velocity comparisons yield maximum differences between
the existing and plan conditions that are on the order of 0.5 ft/sec. These differences
occur primarily in Government Cut, Fisherman’s Channel and Dodge [sland Cut. The
residual velocity difference comparisons show that a weak residual vortex appears in both
the Fisher Island and proposed Dodge Island Turning Basins. These vortices have
velocities of less than 0.2 ft/sec. The time-history analysis indicates that the channel
deepening tends to divert some tidal flow from the Main Channel to Fisherman’s channel.
Also, a tidal amplitude attenuation and a phase lag of approximately 2 hours are observed
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for the plan condition west of Dodge Island. There is no observable 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 1: Entire TABS-MDS Mesh
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Figure 3: Deepening Plan for Miami Harbor
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Figure 6: Locations of Observation Points and Ranges
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Velocity Time Series at Point 1 and Volumetric Flux at Range 1
Note: ebb velocity and flux are designated as positive
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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 Poin/Range 2
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Valocity 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
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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
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Figure 25: Residual Salinity Ditference, Average Flow Hydrograph




Figure 26: Residual Salinity, Existing Condition, High 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




Salinity Time-History at Point 3
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Figure 31: Salinity Time-History at Point 3
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Figure 32: Salinity Time-History at Point 4




Salinity Time-History at Point 5
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Figure 33: Salinity Time-History at Point 5
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DRAFT REPORT OF THE MIAMI, FLORIDA NAVIGATION STUDY
RESULTS AND RECOMMENDATIONS

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 container

vessels.

The Miami-Dade County Seaport Department has provided correspondence from
the Biscayne Bay Pilots, outlining their concerns associated with the need to
widen and deepen navigation channels and turning basins at the Port of Miami.
The Harbor Pilots have reported groundings of container vessels near buoy “1”’, at
the outer portion of the entrance channel to the harbor. Vessels approaching the
harbor that are transitioning from the open waters to an alignment with the outer
section of the entrance channel, encounter a 180 degree change in current
direction, near buoy “1”. This dramatic current shift creates a dangerous situation
for vessels approaching the harbor. The pilots have requested widening the
entrance channel from an existing 500-foot width to an 800-foot tapered entrance.
The second location of proposed widening includes an area south of Government
Cut between beacons 13 and 15. That portion of the channel is where vessels
realign their heading as they transit from the entrance channel into Fisherman’s
Channel, or make the transit in the opposite direction. Strong currents at that
intersection, where three channels converge, create dangerous conditions for
vessels that have reduced their speed in preparation for turning. A third location
for widening recommended by the harbor pilots, is along the southern edge of
Fisherman’s Channel. Vessels docked along Lummus Island adjacent to
Fisherman’s Channel swing their onboard cranes 90 degrees out into the channel.
The cranes protrude beyond the vessel beam dimension into the adjacent
navigation channel. Under different conditions of wind, current, ship size and
draft, vessels that are passing the berthed vessels must transit a restricted, unsafe
channel. The berthed vessels can be subject to dangerous surging effects as the
transiting vessels pass with minimum clearance. The pilots suggest widening the
southern edge of Fisherman’s Channel 100 feet to the south. Other alternatives
for channel modifications relate to requests by the Miami-Dade County Seaport
Department associated with their plans for expansion of cruise ship terminals.
Consequently, to allow larger cruise ships and container vessels the opportunity
for safer transits into and out of the Port of Miami, the U.S. Army Engineer
District, Jacksonville (CESAJ) has proposed a series of improvements to the
navigation channels and turning basins at the Port. These improvements, or
alternatives, are shown in Figure 2 and are described as follows:
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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 1s
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 maximum channel depth would be 50 ft.

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 have a maximum depth of 50 ft.

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 36
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.
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. 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 Marsk | 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 894 117 27

Voyager of Cruise Ship 1020 158 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 A) 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 M0O1. 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
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.
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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 M05. 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 MO8. 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.

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 Watson Island Turning Basin. Composite Track plots of cruise
ships transiting Government Cut to call at berths near the Watson Island Turning
Basin are shown in Figures 12— 15. The Voyager of the Seas, an Eagle Class
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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 as 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 it is his experience that
it is more realistic to start the approach further north. Other than the ship that
began the simulation further north, none of the ships left the Government Cut.
None of ships had any difficulties maneuvering through the Main Channel.

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.
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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 Turning Basin 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 Turning Basin 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 Turning Basin 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
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.



26.

27.

28.

29.

30.

31.

32.

DRAFT

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 4. All runs, both existing and proposed,
were completed without incident. Vessels that crossed 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 crossed the
channel limits between the Dodge Island and Lummus Island Turning Basins.
One ship crossed the limits of Fisherman’s Channel while 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 while passing the ships docked at Berths 100
and 110.

The composite track plot of the Nordic Empress outbound, in the existing
channel, with ebb tide and a 15 knot wind from the southeast is shown in Figure
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 while passing the ships docked at Berths 100
and 110.
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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 1 may be
considered, provided they are examined in real-time simulation exercises, or
recommended and approved in writing with no additional simulations required, by
the Biscayne Bay Pilots.

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.
Additional simulations associated with changes to Alternative 3 may be waived
with the recommendation and written approval of the Biscayne Bay Pilots.

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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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?

Y

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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. Phil Sylvester

Phone: GO1-634-2455
Fax: 601-634.3218%

Dennis W. Webb

I (904) 2321772

February 8, 2001
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+ RTM 8TAR Mismi Operstional Evaluation 2008
Miami Operationpal Operation
Final Evaluation Comments
Name Michasl McDonnell Date Septembe YOG
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4 ...ll v neane ol e Tha At Vs of Ha Nordie Eupmsm-l DecTiny were.
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vg tnut deed Tradk Beors TnisYesd clewramct bifdeen shy ard cr
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RTM STAR Conter

Miami Operational Evaluation 2001)

|

5) Western gnd

explain.

of the Main channel was rel south to allow berthing at Watson
Island. Djd d you think this provides ample rdom to and from the turning basin? Please

ES - Jhre is cryle roorm for vepadt nand oif of He T B. A the goddia

™ eName “ e s M"U"fwo W0~y ‘h-um"ﬁg,loﬁ\q OAL O, v s epder, :‘

'H( BGSM or ML‘E‘—&:&Q"&[ /aS s '[LQ 4)[:)'0. o’f“,. fﬂél& c‘A VW(j ‘f
ngn Tland \\ 3 igouea s 7 \Mpd'om Hase viselds 1~ tranet:

6) With the jmprovements Dodge Island Cut l\JId Dodge Island turning basin, do you
think this|provides ample room to maneuverjvessel to and from berth 127 Please

_B;gldun ‘”\L.S)M\)\J*A JVAS, I’\"I\:w\k ‘“‘U\ T SG‘JQ reven for “T

Ao Nordll Empress. Yowever, 1n dctmen s g1 I\\i\na- M”ML. and €</

|

Mise Fancts word net be [aate

|

7) Additiong] Comments:

et _Simolate

st Raohe Raber BNt

\

T Y 1oy changet pvet b ol :

SN
S

LYY ”
% ~ NI & o betbtd Yo ko d rdin Tsand duck
s e &0 I
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RTM STAR Cetter

Mismi Opartions! Evalustion 2000

Miami Operationa} Operation
Final Evaluation Comments

Name:_Stepher] Nadeas Date:_September 29, 2000

1) Were therglany differences in the response offthe simulated ship model when

compared b your experience with the actual ghip. If so, please indicate how this
difference has affected the resuits of the simul

ation study If you have never

maneuverdd the actual vessel, please respond with “N/A” 7

% V l N4 le ¢ g 27204 ~‘¢ A /7 714 p (%

AT ges wTpE .fo/»o |

et 77 4“!'W / e |
SUs2 s Lol st

A |

2) The entr " e channe] between buoys 1 and 2|was widened at the seaward end. Did it
help to fug " el inbound and outbound traffic ifito and out of the channel ? Dnd you
notice an I significant handling difference in|Cut #1 or #2 el degpening?

I Mo Mopss o wae ory pndlo Tha Ot
ﬂf(}dﬁ/ #7 '“/ ll

A o A o ¢ “!"

p you feel that this improvement T
the use of this tuming basin or

4) Fishe ) stannelwaswndenedaboutl ’ to the South, deepened to 50 feet. Do
yon feel i is will easier passage with ships s ongmde the dock. Higher maneuvering

g1 sunge at the dock?
% Asssc 072‘/44 “ 7, [ dvee S f?};.;‘ss'v‘ Ao /7 /é)(ﬂ.l/;é > A
L '!4 !

, u / I
| |
, | II
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RTM STAR Ceater Miarmi Operstional Evahuation 7004
5) Western epd of the Main channel was relc fed south to allow berthing at Watson
Island. Di you think this provides ample ro| m to and from the turning basin? Please
explain,
t/,a ZAPs 7 B PR oD Zoni Tl T W W
= 1 lGafodn N dior) ez Lz on Aoy Sake
Z 4y (L J N
6) With the improvements Dodge Island Cut NT‘IJ Dodge Island turning basin, do you
think this provides ample room to maneuver|vessel to and from berth 12?7 Please
explain,
,..., s\l v E lﬁ 75/ // /%«},’ ﬂm.,ﬁ—ﬂ
) o\ ?!” . (e d J-"r\»‘) A /4 ( ”' “/’Jégd"
; "Wm“ R
’/ 20 Lo o ltezs). H
7) Additio " Comments:
_ . _ » 4 V/ {
e v‘... ) Ll o W I LD ~
2P N R I A 7ol Fo
- 7% - e La ok . -
! 7 || F22 pall £ Y e
'| A ‘ ; |
H. é(/[’ LY Ep iy L / An Lafpe. Afetnicse
Air b / ' |
| | )
YEn/ s | Ve % )i/ G e’ < el
£ "' » et (h . C 5!"
T |
777 R
,,JII o Gt B 4 V7 tas? LA . ‘___3!! &l
ey Al Al D et 7 Da pannec? |
ot lio fl ' oty 0’ #
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3853742896

MIAMY OPERATIONAL OPERATION hﬂAL EVALUATION COMMENTS

Iﬁnnchﬁc.
Date Sep

D)

S\mn

1 Jaccomsa

erfiber 15,2000

|

8- N/A
faersk- N/A

Nordic ¥ ! impress — Seemed similar to my recpllection. *

Voyage
Destin

'Note

2) 1did ng
exems
of inboun

3) It defin

East Enl
Island i

1.
umml

4) Definitf
mancu fl

N

5) Yes.
contro

6) Yes. D

Myco
Island.

7) Thei

#2
'l'hu
buoy. 1
vosseld

CA - g

strong |

|

65Y:0N 80/80: [&] %#2:60

ith the vessels and situations simul

influence of the Gulfstream very fr
The effe

{| of the Seas — Similar*

Similar®
1 cruise vessels seemed to mnntll
uctunl experience. This should not

. However any increase in channel

more Jateral momentum in the simulator
oct the results of this study.

idth would definitely improve the flow

feelthu portion of the project w:anundyadMimheMted

d and outbound traffic in safety
ely improved tuming in the basin f

the Susan Maersk in that basin. 1 pr

ofthc container dock if current
moreexpedummdpotenuﬂ i
d if not eliminated. For strong
ofdeepdnﬁvmchuthoberdul

lynmll help. I don’t know that

Mg MAY Tequire tug assistance
d for light draft high-sided vessels.

he vessel.

expedicnce. See item 7).

um:bamformsdsbu}bm:nhe

of deep container vessels at the berths
s and depending on the location and
prefer the Lummus Island basin.

ﬂone will be sufficient. On windy days

the practical limits may at times be

I siways felt I had ample room to

g simulations there was adoqnnlroom for mancuvering the vessels here.

e wumoreinpusinsanymse

berthed st the container pier at Lummus

ct usually results in a north current
3. A counter current can i

=|! u’es boarding the larger deep

s condition was not simulated.

L0/80/20

ntly impacts the entrance to the channel.
1 %0 3 % knots as far in as buoys
ly occur just as strong to the south.

veasels from 1 to 3 miles eas of the sea
o known grounding of “M” class Maersk

haveoomedmtlnwcamtyofthc 1 buoy. One during a strong North
with the outbound vessel brushing the North bank. The other was duting 2
outh current and the inbound

brushed the South bank.
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BISCAYNE DAY PILOTS
.%«y&%y.&nom P4

TELCAHONE (30S8) 3780483 - CABLE: MIAMIPILOT

42/a -

2011 POAT BOULEVARD, « Mi1AM), FLORIDA J3J1DE -

. m&n e -

October 23, 1997 el voofin 1 ~W

‘ Fernumoa ot yﬁw B
Mr. Claude Bullock W\'f't"*[/ Thy (b t‘n"a
Assistant Port Director , ‘ cwntOa, YT voNid -
1015 N. America Way . B
Miami, Florida 33132 | ‘NA_P o

" = 49?6 ‘

Dear Claude, oy S

In order to assist the seaport in determining its needs for future dredging projects, the Biscayne
Bay Pilots Association submits the following recommendations. We believe that as the channel
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. Last year our association handled over 9800 ship movements.
The worlds largest cruise and container ships call here on a regular basis.

We have xdcnuﬁed three specific areas in the channel that need to be widened. I have enclosed
charts for each of theso areas and highlighted that portion of the channel we feel should be ,
widened.

The first and mostcriticalamisu\e main channel entrance at Outer Bar Cut. The currents in
this area are variable and unpredictable, putting large deep draft vessels arc at risk when making
their approach to Miami. Several Macrsk container vessels have aiready grounded off of buoy
"1". Our recommendation is to create a tapercd catrance channel with an $CC foot wide eatrance.

The second area'of concem is on the sontlisitfe of government cut between beacon 13 and
beacon 15. This is an area where ships are turning from ono channel into another. The strong
curreats in this area compounded bytheueoomtyfonhosh:ptohvcashmapeedaspossnble.
makes it important for the ship to have as much swinging room as possible. On at least three
occasions that I know of, tugboats assisting ships in this area have grounded and sustained
damage. Our recommeadation is to widea the channel as much as possible between beacons 13

and 15.

Finally, Lummus Island Cuwt just south of the gantry cranc area should be widened. At the
prescat timo ships transiting this arca pass extremely close to vesssls docked at the gantry berths.
This resultsin a "surging" effect on tho ships at the dock. Also, all too frequently, wo are
cncountering vessels docked at Luramus Island with their cranes swung outboard 90 degrees



thereby blocking a portion of the channel, Given the variables of wind, current, ship uu, draﬁ |
etc., this creates an unsafe condition. Our recommendation is to extend the southom’ e:fgaof‘.

Lummus Island Cut 100 feet ﬁmhettothesoudn.

1 am certain that thess critical channel improvements will enbance the commercial viability of
the Port of Miami. Please feel free to call me if you have any questions. _

Sincerely,

Robert K. Brownell -
Chairman
Biscayne Bay Pilots

Eacl.: 2
cc: Captain of the Port

Gar g &‘

4B1é'éAYNB BAY PILOTS

A~



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 904-232-1142
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 (Sylvester)
CESAJ-EN-DL (Henderson) .
7-7-0 RBP PowelllPD-PN/stu) 75/0,
T Schmidt/PD-PN
a%Strain/Po-P
Sylvester/EN-HI
A {LChoate/EN-HI
<RX#M< Henderson/EN-DL

m@uck/PD
)> Scarborough/DP-|
Cé Dollar/DP-A
Bonner/DP

L:\group\pdp\Pilots_Itr.doc



BISCAYNI BAY PILOTS
Sorving tho Fort off Miame sinos 19

2011 PORT BOULEVARD - MIAMI, FLORIDA 33132 + TELEPHONE (305) 375- 9453 - CABLE: MIAM

July 20, 2001

Richard E. Bonner, P.E.

Deputy District Engineer
For Project Management

Department of the Army

P.O. Box 4970

Jacksonville, F1. 32232-0019

Dear Mr. Bonner,

Please be advised that the Biscayne Bay Pi]ots}*appraove the proposed modifications to the-‘§ |
alternatives 1,2,3 and 5. _ - P

~ Should you need further assistance plcasé feel free toca!l on Captain McDonald or mysclffx :

Sincerely, |
Chairman B

Biscayne Bay Pilots
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CB-MH01-2
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TABLE OF CONTENTS (cont.)

COMPRESSIVE STRENGTH

GRAIN SIZE DISTRIBUTION CURVES
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BORINGS






Hole No.CB-MH01-02

DRILLING LOG | gorc atiantc

INSTALCATION

Jacksonville District

SHEET 1
OF /

1. PROJECT
Miami Harbor Deepening and Widening

10. SIZE AND TYPE OF BIT See Remarks

. oordinates or Station]
X=854,633 Y=520,416

MLW, Horizontal Datum: NADB3, FLE

1. DATUM FOR ELEVATION SHOWN (TBM or NSL) .

ILL

3. DRILLING AGENCY
Corps of Engineers

"Failing 1500

. {As shown on drawing title

" and fie number) CB-MHO1-02

disturbed: 2 undisturbed: O

13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN

14. TOTAL NUMBER OF CORE BOXES | of |

. NAME O
Pickett

6. DIRECTION OF HOLE
B verTticaL [CJINCLINED

16. ELEVATION GROUND WATER

ETED
03/01/01 _03/01/01
17. ELEVATION TOP OF HOLE -48.4 Ft.

L DEN 4.5 Ft.
7. THICKNESS OF BUR 18. TOTAL CORE RECOVERY FOR BORING 20 %
8. DEPTH DRILLED INTO ROCK 0.0 Ft. o516l & OFTNSPECT
9. TOTAL DEPTH OF HOLE 4.5 Ft. J. Arthur, PG
(=] weo ~
ELEV. |DEPTH| = CLASSIFICATION OF MATERIALS ICORE] o wJ %]
& L L am REMARKS =
@ (Description) R;C z3 Bit & Barrel S
joe nZz @
-48.4 -48.4 0
SAND, fine to medium, poorly 8 F
%ra?ed. calcareous, light gray. 33| SPT 6 F
SP -
-49.9 7
8 -
27 2 SPT 8 -
2.5
=514 9 -
12 F
0 SPT T =
-52.9 -52.9 0 F
. 5
] N : —
] otes 140# hammer w/30" drop used with [
] 1. Soils are field visually 2.0" spiit spoon (13/8"1D. x 2" F
. classified in accordance with the 0.D.). . -
1 Unified Soils Clasification -
] System. N
- 7.5
— 10
— 125
— 15
—] L 17.5
- 20
j 22 5

Fi 1838 PREVIOUS EDITIONS ARE OBSOLETE.
FN Fomm

PROJECT
Miami Harbor Deepening and Widening

HOLE NUMBER

CB-MHO1-02




Hole No.CB-MH01-03

TNSTACCATION SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF 1
\. PROJECT ] o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening T DATUM FOR ELEVATION SHOWN (7B o 5L
2. TOCATION Coordinates or Station] MLW, Horizonatal Datum: NAD83, FLE
X=852,569 Y=519,642 - T
3. DRILLING AGENCY Failing 1500
. Eg{g e gf{fsf‘f’;';es’; S — T3, TOTAL NO. OF OVERBURDEN SANPLES TAKEN
. . [7 Wi . ) " h
and file number) CB-MHOI-03 disturbed: 3 undisturbed: 0
5 NANME OF DRILLER 14. TOTAL NUMBER OF CORE BOXES | of |
Pickett 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE A TETED
XIVERTICAL [JINCLINED 03/01/01 _03/01/01
17. ELEVATION TOP OF HOLE —48.4 Ft.
7. THICKNESS OF BURDEN 4.I Ft.
SaFT 18. TOTAL CORE RECOVERY FOR BORING 21.1 %
8. DEPTH ORILLED INTO ROCK S. . 19 SIGNATURE OFINSPECTOR
9. TOTAL DEPTH OF HOLE 9.5 Ft. J. Arthur, PG
[=] we S~
ELEV. |DEPTH| = CLASSIFICATION OF MATERIALS ORE] - wi o
W (Description) REC|S 2 REMARKS Sin
a g 123 Bit & Barrel S
'} nZ [+7]
-484] 00 | -48.4 0
4 Silty SAND, fine to medium 14 F
] grained, occasional thin layers of [~
E limestone, calcareous, gray. 33 ' SPT '8
-] (SM) -49.9 28
] Light gray, medium to coarse 40 |
] grained, thin layer of limestone at 7
1 g 6 2 SPT a o
] -514 52 F
- 33 -
- 46 | 3 SPT v &
-525] 44 J}oH] -52.5 .
4T 1 LIMESTONE, no recovery. ' -
. [ 5
] I ] o Hyd. Press: 200 PSI X
1T ] H20 Return: 0% -
1L ] -
1T ] -
-1 ] —55.9 75
11 ] Hyd. Press: I75 PSI u
1T ] o] H20 Return: 0% s
] ] Hole blocked —
=-57.9] 9.5 7 1] =-57.9 -
1 ) 140# hammer w/30" drop used with [ 10
- Notes: 2.0’ split spoon (13/8"LD. x2" [
] 1. Soils are field visually 0.0.). -
- classified in accordance with the 4"X 55’ core barrel with diamond =
] Unified Soils Clasification bit. N
] System. [
1 Note: Bouncing rods may have ;'25
4 been on well packed sand rather -
] than rock. -
-] 15
- 175
] N
— 20
SN% F;(?m 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT _ HOLE NUMBER
A Miami Harbor Deepening and Widening CB-MH01-03




Hole No.CB—MIAX-3

OIVISION INSTALLATION SHEET 7
DRILLING LOG South Atlantic Jacksonville District OF 1
1. PROJECT i ) 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening — Rock Claim Tl DATUM FOR ELEVATION SHOWN (7B or M5LJ
2. LOCATION (Coordinates or Station] Mean Low Water, 1.31 ft. below NGVD
X=798750, Y=520755 12, MANUF ACTURER'S DESIGNATION OF DRILL
3. DRILCING AGENCY Failing 1500
. 5&; PSOO;AE”,?'”eersd S 13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
. . s shown on arawing title : . i .
and file number) CB-MIAX-3 disturbed: | undisturbed: O
= NAME OF DRILLER 14. TOTAL NUMBER OF CORE BOXES |
R. Gordon 15. ELEVATION GROUND WATER Tide +1.4
6. DIRECTION OF HOLE 16. DATE HOLE STARTED COMPLETED
" [XIVERTICAL [CJINCLINED 4/13/93 _4/13/93
17. ELEVATION TOP OF HOLE —47.1 Ft.
7. THICKNESS OF BURDEN O Ft.
18. TOTAL CORE RECOVERY FOR BORING 40 %
8. DEPTH DRILLED INTO ROCK O Ft. 0. SIGNATURE OF GEOLOGIST
9. TOTAL DEPTH OF HOLE 12.5 Ft. J. Gentile
] wo ~
ELEV. [DEPTH| = CLASSIFICATION OF MATERIALS CORE| - w [%2)
u (Description) REC|Z D REMARKS =,
e % |=3 Bit or Barrel S
) (204 o
-47.1] 0.0 —47.1
o° CARBONATE SAND, Fine to N
1°.° coarse, sand sized shell and ! -
1°.° limestone fragments, trace of .
x.° silt, tan, little gravel sized shell =
. g -
i fragments, trace of gravel sized -
T o limestone fragments. (SW) o
L I
—oe 40 1 2 inch Sampler 13 —
Jo o : -~
-] IR ma— ad
o o =
To% L
J o
Jo o -
4% 14 N
-52.1] 5.0 1% -52.1 -
= 7
E No Sample, washed to top of B
] rock. -
_~ NoReq - Washed with open rods and water —
= 1c
-59.6| 12.5 1 -59.6 - ’
] Hard Rock below -59.6 Refusal at -59.6 B 2
] . 300# Hammer With 18" Drop Used C
] Soils are field visually classified On 2" x 5" Sampler —
< in accordance with the Unified [~
h Soils Classification System. -
— —15
= 17,
—~ (20
] 22
EPXGR F7CIJRM 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 South Atlantic Jacksonville District OF 1
l'- PROJECT i o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening 7. DATUM FOR ELEVATION SHOWN (TBN o7 5L |
2. LOCATION (Coordinates or Station] MLW, Horizontal Datum: NAD83, FLE
X=955,950 Y=520,793 RO AET BRI
3. DRILLING AGENCY Failing 1500
. Eg{gz g'{fs“g";s’f':n SO 13. TOTAL NO. OF OVERGURDEN SAMPLES TAKEN
" and file number) CB-MHOI-01 disturbed: 1 undlsturbed:'O f
|5 NANE OF DRILLER 14. TOTAL NUMBER OF CORE BOXES of |
Pickett 15. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE 18. DATE HOLE  STARTED COMPLETED
SAVERTICAL [JINCLINED 01/28/01 01/28/01
17. ELEVATION TOP OF HOLE -39.5 Ft.
7. THICKNESS OF BURDEN 1.0 Ft.
18. TOTAL CORE RECOVERY FOR BORING 80.4 %
8. DEPTH DRILLED INTO ROCK 10.2 Ft. 18 SIGNATURE OFINSPECTOR
9. TOTAL DEPTH OF HOLE 1.2 Ft. J. Arthur, PG
[=] wo ~
ELEV. |DEPTH| = CLASSIFICATION OF MATERIALS ORE} o w %)
u (Description) REC|S 2 B';Eg‘oég':'sei Sia
w X |2 o
p ] wnZz o .
-39.5| 0.0 -39.5 0
4T 1 LIMESTONE, broken, It. brownish ] 60 F
1+ 31  garay. 53 | | Split Spoon -
-405] 10 4T ] -40.5 65 |
LI LIMESTONE, fossiliferous, some 35
] coral, mod. to highly weathered, o
g hard to very hard, highly pitted [
] and vuggy with small to large SPT 0.5 ft into rock. -_25
: vugs, It. gray. Hyd. Press: 300 PSI, H20 Return: 0% |
] - Fragmented: 1.0° - 1.4', 2.0’ - D.T.= 13 min.,, RGD=22% C
E 27,33 -6.0,6.3-6.8,7.1I - 100 Note: Used modified RQD rock sections |
- 7.7°, 8.4 - 9.2". less than 4" were counted if they [~
were part of a hard rock area broken }
T because of vugs. N
L1 Low angle breaks with irregular —5
] surfaces: 1.4°, 2.0°, 2.7°, 3.3°, 6.0’, "
. 6.3, 6.8", 7.I' 7.7', 8.4, 8.2 to —45.5 -
i~ 1.2 ft core loss. BOX 1 [
] C
-] Hyd. Press: 300 PSI, H20 Return: 0% |79
80 D.T. = 23 min -
T | RQD= 1.5/4.0 = 37.5% C
I [
] -49.5 C 10
h o Hyd. Press: 300 PSI, H20 Return: 0% F
507 12 ] —50.7 Drilling Time: 1l min o
5 Notes: 140# hammer w/30" drop used with E
7] 2.0" split spoon (13/8" 1.D. X 2" L
— 1. Soils are field visually 0.0.). —12.5
N classified in accordance with the R
E Unified Soils Clasification 4"X 5.5’ core barrel with diamond -
] System. bit -
- [ 15
] o
. 175
= 20
| 2
ENG F?aﬂ 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ‘ o HOLE NUMBER
MAR 7 Miami Harbor Deepening and Widening CB-MHOI-01




Hole No.CB-MHO1-04

TVISION SHEET [
DRILLING LOG South Atlantic Jacksonville District OF /|
. PROJECT i o 10. SIZE AND TYPE OF BIT See Remarks
b oy Deepening and Wl'd‘-’”'"g - DATUM FOR ELEVATION SHOWN (T5M or NSLJ
ooramnates or Station, : .
L MLW, 5 )
X=051.875 Y=519 80! : LW, Harizontal Datum: NAD83 FLEILL
3. DRILLING AGENCY Failing 1500
Corps of Eg"g‘gssfoi - 13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
" and file pumber) CB-MHO1-04 disturbed: 3 undisturbed: 0
N ANE OF TRICLER- 14. TOTAL NUMBER OF CORE BOXES | of |
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 3 ETED
B VERTICAL [JINCLINED 03/01/0t _03/01/01
7. TIGKHESS OF BURDEN 4.4 P - TorAL CoRE mEGovERY SR BoRies TR
8. DEPTH DRILLED INTO ROCK 0.0 Ft. o STONATURE GFINSPECTOR d
8. TOTAL DEPTH OF HOLE 4.4 Ft. J. Arthur, PG
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ORE| Y &5 REMARKS >
W (Description) REC|$ 2 Bit © Barrel S
@ x [Z3 i arrel S
- (204 @
-47.8 -47.8 0
LIMESTONE, mod. hard, some 8 -
fine to medium sand seams, r
calcareous, It. gray 47 ! SPT 22 -
-49.3 -49.3 2T
Silty SAND, fine to medium 22 F
grained, some small shell o
fragments, thin layer of limestone 33 2 SPT 20 25
at 3.0 ft., light gray. (SM) -50.8 23 r
43 F
36 3 SPT 50 |-
-52.2| 4.4 -52.2 50 |
] Notes: 140# hammer w/30" drop used with |5
] I. Soils are tield visually g:g )5"'" spoon (13/8"LD. X2 »
] classified in accordance with the - -
3 Unified Soils Clasification -
] System. 5
- 75
3 10
'- -
- -
— -12.5
= s
= -17.5
- 20
] [
| | '
PROJECT HOLE NUMBER

ORN 1836 PREVIOUS EDITIONS ARE OBSOLETE.
R Miam

i Harbor Deepening and Widening CB-MH01-04




Hole No. CB-MH89-1
DIVISION INSTALLATION . . SHEE T -'
DRILLING LOG South Atlantic Jacksonville District or 1 suee

1. PROJECT

Miami Harbor Deepening

2.

T'x = 794

3

LOCATION (Coordinates or Station)

000

10. SIZE AND TYPE OF BIT

11. DATUM FOR ELEVATION SHOWN (TBM or MSL) —

MLW

See Remarks

v = 519,086

3.

DRILLING AGENCY,
Corps of Engineers

12. MANUFACTURER’S DESIGNATION OF DRILL

Failings 1500

l DISTURBED

DEPTH DRILLED INTO ROCK

13. TOTAL NO. OF OVER { UNDISTUR BE
a. HOLE NO. (Aa shown on drawing title] BURDEN SAMPLES TAKEN } :
and file numbed -CB_MH89_]17
= NAME OF DRILLER i 14. TOTAL NUMBER CORE BOXES 1
‘R Gordon 1S. ELEVATION GROUND WATER Tidal
“DIRECTION OF HOLE ISTARTED COMPLET
6. DIRE 16. DATE HOLE i 10-3-89 ! To0S 8590
[XJverTicaL []JINCLINED DEG. FROM VERT. 1 : -
: 17. ELEVATION TOP OF HOLE  _4( (0
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 76

. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 12 Geologist, Joe Gentile
CORE |BOX OR
ELEVATION DEPLTH LEGEND CLASS[F'CAD‘:‘-%E‘P?lF SATERIALS ;EEEOYV. SAu‘gPE (D;‘u,:'ﬂ"ﬁr‘lzsi‘?:??:‘:’s::ﬂ.nl(dl:gﬁbo‘
a c L [']
- BIT OR BARREL
-40.0 0.0 -40.0 BLS/0.5"
- SAND, fine to medium quartz Split Spoon  Settled
& shell fragments, little 33 ] (__
— silt, gray, wet, shelly ;
(sm) ;
i -43.0
-43.3 | 3.3 1 ! v
R -+ SAND, fine to medium quartz Split Spoon 3
—: ] & shell fragments, trace 88 -
-44 5 4-?:_ silt, ?ray few thin SAND- 2 -44 .5 I
S — 11 STONE Tenses, shelly (SP) SpITT Spoon i
-] ‘| SANDSTONE, moderately hard, 88 3 1o
-45.9 | 5.919~=5]5| porous, very fossiliferous, -46.0 e
- : fiwmany seams of loose sand &, 3 L <WAM.}ZM
-1 1 she11 Tight gray DIA 4" x 5-1/2"
i SESUONE L B D.T. 40 min
- SANDSTONE, hard, porous H.P. 75 psi
. permeable, some seams
S poorly cemented SANDSTONE,
-1 massive, tan, vuggy 100 -
7 -51.0
52.0 {12.0] _ 5 . mﬁ 4’*2“ P
- 0 - _ P. si
- 52.0 b1l 7 mgnﬂ

lllll!li‘}llLlllllllllllJlIl!’lllIlHll‘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.)

T T

PRAIFFT ...

Tuar e uA



Hole No. CB-MH89 -

DRILLING LOG

DIVISION

INSTALLATION

South Atlantic Jacksonville Dist

SHEET

rict or 1

SH

o
. PROJECT

Miami Harbor Deepem’ng

X =

. LOCATION (Coordinates or Statio:

791,165

VT 18,167

MLW

10. SIZE AND TYPE OF BIT S€e Remarks

[11. DATUM FOR ELEVATION SHOWN (TBM of MSL)

. DRILLING AGENCY

w

Corps of Engineers

Failings 1500

12. MANUFACTURER'S DESIGNATION OF DRILL

. TOTAL NO. OF OVER.

T
BURDEN SAMPLES TAK EN

l DISTURBED

‘ { UNDISTURE
H

ENG FORM 13 14

DOcviAlic ENITIANG ADE ANEAI ETE

4. HOLE NO. (Aa shown on drawing tltls!
and file numbed) ¢ CB-MH89-20
S. NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES ]
R. Gordon IS. ELEVATION GROUND WATER Tida]
6. DIRECTION OF HOLE 16. DATE HOLE {STARTED !coum_erso
L_)_e]vsn'ncn. [JincLineD DEG. FROM VERT. i ! 9-26-89 i 9-26-89
- 17. ELEVATION TOP OF HOLE -44 0"
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 78
8. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF ANSPECTOR
9. TOTAL DEPTH OF HoLe 8.0 Geologist, Joe Gentile
CLASSIFICATION OF MATERIALS % CORE REMARKS
ELEV:TION DEPbTH LEGjND (D.”;,;,”m, Rsiov 5A=§!.E (D;,:l..ans:‘m: Q.‘,::,;,’,:::';‘g:?rwc
1 BIT OR BARREL
-44.0 (0.0 -44.0 BLS/0.5°
-4473 SAND, fine to medium quartz, R
-44 7 ?11;:3/, gray, little shell 80 1 -45.0 ‘_—3
] “I (sM I e R e T
] | Bed of moderately hard DIA 4" x 5 ]/2"
SANDSTONE -with silty D.T. 28
—! sand lenses from —44 88 - 28 min
= ! to —44 7 H.P. 50 psi
—+- -~.-
= [~ | LIMESTONE, hard, very
:’~ 1 porous, slightly permeable,
- very fossiliferous ~49 .0
-1 (cemented shell), partly R
= altered, tan, unevenly gn _ "
-] bedded, isolated seams DIA x 5-1/2
] | poorly shell, sandy 63 - D.T. 23'min
:"_f_" H.P. 40 psi
-52.0 | 8.6 -52.0
] Soils are field visually 140# HAMMER WITH.3O"
- classified in accordance ggO?TUSED ON 2.0 "
- with the Unified Soils LI SPC)’ON (1-3/8"1.D.
_7 Classification System. x U
]
-
1
-
PROJECT  Miami Harbor [HoLlE No.



Hole No.CB-MHO01-05

DRILLING LOG

South Atlantic

SHEET 1
OF 1

INSTALCATION
Jacksonville District

1. PROJECT |

10. SIZE AND TYPE OF BIT See Remarks

Miami Harb ot D g e aoing i, DATUM FOR ELEVATION SHOWN (TBM or WSLJ |
. MLW, Hori 3 )
X=045.654 Y=59,157 W, Horizontal Datum: NADB3 FLEILL
3. DRILLING AGENCY Failing 1500
Corps of Engineers 13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
o ie ey O Aonba e HOI-08 disturbed: 5 undisturbed: 0
[5"NANE OF DRILLER 14. TOTAL NUMBER OF CORE BOXES 1 of !
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE LETED
BAVERTICAL [JINGLINED 03/01/01 03/01/0t
17. ELEVATION TOP OF HOLE -45.8 Ft.
7. THICKNESS OF BURDEN 7.5 Ft.
S OF 18. TOTAL CORE RECOVERY FOR BORING 42.7 %
9. TOTAL DEPTH OF HOLE 7.5 Ft. J. Arthur, PG
[ woe ) ~
ELEV. |DEPTH Z CLASSIFIC(%EIS;IWONFN%ATERIALS RUE"Ct EA% REMARKS gb
o < |=3 Bit & Barrel g™
o] nz o
-4581 0.0 -45.8 0
B Silty SAND, fine to medium 8 -
7] grained, thin lense of limestone, "
p calcareous, gray (SM 53 ' SPT A
-47.3] 1.5 5k -47.3 33
41 1 LIMESTONE, mod. hard, some 14 F
] 1 fine to medium sand, calcareous, "
a1 1 It gray 40 | 2 SPT 7_F,e
1T ] -48.8 a1 F
1T ] s |
- I 1 53 3 SPT 36
1T ] -50.3 50 F
. ] 14 F
:% ] 3| 4 SPT 15 5'5
T : -518 4 F
- T ] 0
:I ] 33| 5 SPT 13 F
-53.3} 7.5 7 ] -53.3 23 F 75
] ) 140# hammer w/30" drop used with [
7] Notes: 2.0° split spoon (1 3/8" I.D. X 2" -
] 1. Soils are field visually 0.0.). —
. classified in accordance with the L
1 Unified Soils Clasification B
_E System. :—lO
.{ -
- 125
] [
4 =
= 15
] "
] -17.5
- -
- 20
. -
] [
PROJECT HOLE NUMBER

F 1838 PREVIOUS EDITIONS ARE OBSOLETE.
EAR FoRM

Miami Harbor Deepening and Widening

CB-MHO1-05




Hole No.CB-

MHO1-06

FORM 1830 PREVIOUS EOITIONS ARE OBSOLETE.
F4R FpRM B

Miami Harbor Deepening and Widening

CB-MHO1-06

IVISION I SHEET 71
DRILLING LOG lb South Atlantic Jacksonville District OF |
I. PROJECT ] o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening . DATUM FOR ELEVATION SHOWN (7B or NSLJ
vt }’_"'5,33",‘;}"'5""""' MLW, Horizontal Datum: NAD83, FLE
=943, =519, - j(an
3. DRILLING AGENCY Failing 1500
Corps of Engineers 13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
3, :,?;E’No. {Abses;:own on drawing title disturbed: 4 undisturbed: 0
le number, CcB- - d -
HEW_EWILLER B-MHOI-06 14. TOTAL NUMBER OF CORE BOXES ! of |
Pickett 16. ELEVATION GROUND WATER
8. DIRECTION OF HOLE LETED
X verticat [CJINCLINED 03/02/01 03/02/01 .
T TAICKNESS OF BURDEN B0 FL 17. ELEVATION TOP OF HOLE —47.1 Ft.
50 Ft 18. TOTAL CORE RECOVERY FOR BORING 26.7 %
8. DEPTH DRILLED INTO ROCK O. . o STGNATURE OFTNSPECTOR
9. TOTAL DEPTH OF HOLE 6.0 Ft. J. Arthur, PG
(=] wao ~
ELEV. |DEPTH} = CLASSIFICATION OF MATERIALS ORE] o w 7]
& (Description) REC|E2 BRARKS Zin
o % |23 i arrel S
= nz= @
-47.1] 0.0 ] -47.1 0
41 ] LIMESTONE, mod. hard, some w F
] 1 fine to medium sand seams, -
- I ] calcareous, It. brownish gray 40 ! SPT B _r
-1T ] -48.6 40
1T ] 2 F
1T 1 271 | 2 SPT 20 F
T ] 2.5
1T ] -50./ L
1T ] 13 F
- I ] 20 3 SPT 15
:I ] -51.6 12 F
. I ] 10 —_5
1T 20| 4 SPT 2}
=53.1] 6.0 31— 1 =-53.1 14 F
i . 140# hammer w/30" drop used with |~
. Notes: 2.0' split spoon (13/8"LD. X 2" [
. I. Soils are field visually 0.0.). [ 75
4 classified in accordance with the L
b Unified Soils Clasification -
] System. -
] 10
- -12.5
= 15
= -17.5
— 20
—] (225
TFROGECT = HOLE NUMBER




Hole No.CB-MHO1-07

UIVISION SHEET /1
DRILLING LOG I South Atlantic Jacksonville District OF 1
\. PROJECT ) o 10. SIZE AND TYPE OF BIT See Remarks
. thg;“_'r I"é‘;’ b{g;g;igfi:'gg sal%gog]'df”'”g Ti. DATUM FOR ELEVATION SHOWN (TGH or ST
. MLW, Horizontal Datum: NAD83, FLE
X=943,259 Y=520,140 - ' T
3. DRILLING AGENCY Failing 500
Corps of Engineers 73. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
o o e ey O AoMRa e 0107 disturbed: 3 undisturbed: 0
5~NANE OF DRILLER 14. TOTAL NUMBER OF CORE BOXES | of |
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE STARTED COMPLETED
BAVERTICAL [JINCLINED 03/02/01_03/02/0t
17. ELEVATION TOP OF HOLE —47.8 Ft.
7. THICKNESS OF BURDEN 4.5 Ft.
18. TOTAL CORE RECOVERY FOR BORING 24.4 %
8. DEPTH DRILLED INTO RocK 0.0 Ft. = TENA SECTo
9. TOTAL DEPTH OF HOLE 4.5 Ft. J. Arthur, PG
[=} woc ~
ELEV. |DEPTH uzJ CLASSIFIC(ADLIs?:tlip(il;mATERIALS ROEFEZE gtg BEMARKS uz-yro
e % |23 Bit & Barrel S
- [723-4 m
-47.8] 0.0 l -47.8 0
41 ] LIMESTONE, mod. hard, some 12 F
] E fine to medium sand, calcareous, o
4 I ] It grayish brown ! SPT 6 r
-1 ] -49.3 20 |-
1T ] L o
E 1 2 SPT 17
T ] 2.5
1T 1 -50.8 27T F
1-1 5 F
—_% ] 3 SPT s |
-52.3| 45 7 7 -52.3 30 F
] ) 140# hammer w/30" drop used with [ ¢
] Notes: 2.0 split spoon (13/8"LD. X2 F
] I. Soils are field visually 0.0.). -
-] classified in accordance with the -
b Unified Soils Clasification -
] System. u
—] 75
] u
— 10
— -12.5
] :
- -
] C
-] 15
] [
- 175
. »
] [
— 20
] [-025
ENG FORM 1830 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ‘ HOLE NUMBER
AR Miami Harbor Deepening and Widening CB-MHO01-07




Hole No.CB-MH90 -

3. DRILLING AGENCY

Failing 1500

DIVISION INSTALLATION SHEET
DRILLING LOG South Atlantic Jacksonville District oF 2 s
1. PROJECT 10. SIZE AND TYPE OF BIT See remarks
Miami Harbor Deepening 77, DATUN FOR ELEVATION SHOWN (TBM o ML) >
2. LOCATION (Coordinates or Station) ML W
= 783,747 vy = 520,865 12. MANUF ACTURER'S DESIGNATION OF DRICL

and file numb

Corps of Engineers 3. TOTAL NG, OF
4. HOLE NO. (A::)uhovm on drawing Hlle!

ov

ER-
BURDEN SAMPLES TAKEN

|onstunasn { UNDISTUR

CB-MH90-171
S. NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES 3
R. GOY‘don 15. ELEVATION GROUND WATER Tida] )
6. DIRECTION OF HOLE I{STARTED |comMPLETED
KA VERTICAL [JiNcLINED bEG. From venT. | & DATE HOLE | -7/24/90 f 7/25/90
. THICKNESS OF OVERBURDEN 17. ELEVATION TOP OF HOLE _8_51 .
- 18. TOTAL CORE RECOVERY FOR BORING 63
8- DEPTH DRILLED INTO ROCK 15. SIGNATURE OF INSPECTOR
S. TOTAL DEPTH OF HOLE 41.5" Geologist, J. Gentﬂe
CLASSIFICATION OF MATERIALS % CORE REMARKS
ELEV:TION DEPBTH LEGSND (D..c:}pua\) REEC?C;V- $A='gLE (Dﬁ:u"!&z?.fg;t,;',::‘:;lﬂ:.m
- Bit or Barrel
-8.5 |0 0: N i -8.5 Blows/0.5
. TI LIMESTONE, moderately hard, . _
= porous, permeable, very 66 1 Split Spoon —
—] T T|fossiliferous (cemented -10.0 i
-10.5/2.0 4 1 shell), tan,massive bedded N0 REC 0.5 " et
— : | LIMESTONE, hard, porous, 4x5% Dia
_ifslightly permeable, massive DT 17 min
-1 bedded, very fossiliferous HP wt tools
—]{] T] (cemented shell & little 100
B sand), sandy in composition,
37 — tan-gray, solid core
—Lf samples (1.0' pieces), -13.5 _
I brectiated;. cemented
—T . angular fragrpents of very 4x5% Dia
— 1 hard brown limestone, foss- DT 19 min
_ r]iliferous, tan, massive 100 HP ;
- L1l bedded from -13.5 to -16.5 75 psi
-16.5/8.0 7 | | o “16.5 N
] 7| LIMESTONE, moderately hard,
—-— - porous, permeable, very
177 77| fossiliferous, oolitic, 4x5% Dia
—]—— ] granular, tan, clean, 93 DT 10 min
—_1_:__’— massive bedded, seams poorly HP 50 psi
- - | cemented oolites
i PR -19.5 - e
a7 T 4x53 Dia
e DT 11 min
—-r - 100 )
I B HP wt of tool
22018 e S eeE
- — ed hard limestone from -
22.5| 147 HE 0 52,0 to -22.5 ) 22.5 S
41
N DO 4x5% Dia
| -24.01 15.57- : | No DT 11 min
. | SAND, fine to medwm, quartz| REC HP wt of tools
— | clean, trace shell, tan,
— ! isolated sandstone lenses -25.5
. | (SP) e S
] . .23
- 56 2 Split Spoon 25
- - -27.0 _45
-] . . settled
. “|clean, no limestone lenses 80 3 10
_Tefeeidbelow =285 ] -28.5 20
PROJECT HOL E NO.

ENG ngM ]8 36 PREVIOUS EDITIONS ARE OBSOLETE.




DRILLING LOG (Cont

Sheef)[ELWAYION TOP OF HOLE —8 5‘

Hole No. CB-MH90-171]

PROJECT ] INSTALLATION SHEET
Miami Harbor Deepening Jacksonville District oF 2 sHeers
ELEVATION DEPTH | LEGEND CLASSIFIC‘;EONZ ?,F MATERIALS ;l/.EchsE SAMPLE (Drilling timf.Ei:ﬁfslan, depth of
eseription) ERY NO. weathering, ctc., if significant)
a b c d e f g
Bit or Barrel
-28.5 Blows/0.5 F
settle
Split Spoon
50 | 4 prit >p
¥
| many lenses méderat,ely hard -31.5 - 2
sandstone from -31.5 to ‘ 2
-32.5 - S " N
S 88 5 .2
| SANDSTONE, moderately hard, -33.0 1
—| porous, permeable, many 3
=1 seams hard sandy limestone, " -
seams friable poorly cemented 60 _34.5 2
-sandstone, -seams loose sand, el 2
| fossiliferous, tan, massive 1
57| bedded, isolated hard SS lenges 6 " ) |
%] riddled seams loose sand from 66 3.0 ‘
SAND, fine to medium quartz, 1 M w—]
tan, clean, few sandstone 88 | 7 —
lenses __(SP) . S B 375 2;
4 LIMESTONE, hard, porous, tan),) ' _ .
fossiliferous, sandy in com-| 49 [2)¥267/§ Dia
-position, moderately hard HP 50""".
tisandstone from -38.5 to -39.n PSR pst
SAND, fine to medium quartz, -39.5
clean, tan, trace shell, . 7
;] isolated sandstone lenses 60 8 split Spoon
(SP), bed hard porous lime- . -41.0
i} stone, tan, solution holes 80 9 -2 —5~ R
"""" from -41.3 to -42.0, sand LA
4 (SP), trace silt, limy, .
1 riddled with lenses hard NO 2x2-7/8 Dia
limestone from -42.0 to -46. 10 DT 11 min
REC HP 50 psi
I N .. 21
66 11 Split Spoon ‘_‘]‘5'_21
745.5 20
45% hard limestone from » 15
-46.0 to -47.0 88 | 12 ___56
| -47.0[38.5 . o -47.0 47
LIMESTONE, hard, porous, tan, . T
-48.0 39.5 —+ solid core sample, very fos- 2x2-7/8 Dia
d siliferous (cemented shell)st 5o DT 6 min
sandy . S T HP 75 psi
| SAND, fine to r]nedi um, quartz,|- - | -43.0 S —
B tan, slightly limy, many ; Split Spoon .._100]
-50.0 41,57 Tendes hard sandstone (p) | 80 | 13 s g" PO g
T LIMESTONE, hard Refusal i
. Soils are field visually 140# hammer with 30" B
. classified in accordance drop used on 2.0’ X
-] with the Unified Soils split spoon. i
7 Classification System. (1-3/8" ID x 2" 0OD) -
. .
ENG FORM 1834 _a (ER 1110-1-1801) PO 1980 OF - 628 603 PROJECT HOLE NO.
N 67 Miami Harbor Deepening CB~-MH90-1




Hole No.CB-MHO01-10

SHEET 1]
DRILLING LOG South Atlantic Jacksonville District OF 1
I. PROJECT . o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening E;“f' Widening 11 DATUN FOR ELEVATION SHOWN (T8N or ML
oorainates or Station] MLW, Horizontal Datum: NAD83, FLE
X=938,226 Y=521,630 - SFORICT
3. ORILLING AGENCY Failing 1500
Corps of Es"?"o‘s’f’; - 13. TOTAL NO. OF OVERBURGEN SAMPLES TAKEN
e . H . 1 .
4 m”U[E”e"Umbeu”E drawihg Tt CB=MHOI-10 :nsttirbed. 3 undlsturbed.| 0f '
&N ANE OF DAILLER 14. TOTAL NUMBER OF CORE BOXES | 0
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE N TETED
CJVERTICAL [JINCLINED 02/26/01_02/26/01
17. ELEVATION TOP OF HOLE -45.3 Ft.
7. THICKNESS OF BURDEN 3.2 Ft.
18. TOTAL CORE RECOVERY FOR BORING 17.5 %
8. DEPTH DRILLED INTO ROCK 8.0 Ft. 6 STGNATURE OFTNGPECTOR
9. TOTAL DEPTH OF HOLE 11.2 Ft. J. Arthur, PG
[m] wa ~
ELEV. [DEPTH| = CLASSIFICATION OF MATERIALS ORE} o w n
o (Description) REC|E 2 BN IKS )
2 % 1=3 i arre S
pu wnz o
-45.3 -45.3 0
LIMESTONE, mod. hard, some 5 F
sand, calcareous, It. brownish o
aray 27 f SPT 5 -
-46.8 -46.8 6 —
SAND, fine to medium poorly 10 F
graded, trace of limestone, N
calcareous, It. gray (SP) B SPT 0 F,s
-48.3 -48.3 30 F
| LIMESTONE, very hard, T - Tt
T 1 fossiliferous, highly wea., pitted, =
I It. yellow brown stains, badly -
I broken at 3.2 - 3.6 ft., gray N
47 [
-50.5] 5.2— 3.2 - 3.6 ft, 4.6 — 5.2 ft, Coral, Hyd. Press: 250 PSI ’_‘5
very hard. 40 H20 Return: 0% -
SAND, no recovery RQAD = 20% o
D.T.: 4 min —
-
Box | .
7.5
-53.5 ~53.5 -
1 T LIMESTONE, fossilferous, highly X
T 1 wea., pitted, very hard, medium to o
1 coarse grained, few light yellow [
L1 brown stains, gray 60 Hyd. Press: 400 PSI -
—L H20 Return: 0% L 10
g Badly broken at 9.0 - 10.0 ft. -
:' T Low angle irregular breaks at 9.0 r
-56.5] 1.2 I and 9.3 ft. ~56.5 -
] . 140# hammer w/30" drop used with |
: Notes: 2.0" split spoon (13/8"LD. x2* [
— I. Soils are field visually 0.0.). (2.5
] classified in accordance with the 4"X 5.5' core barrel with diamond C
. Unified Soils Clasification bit. -
- System. -
1 Casing and rod bent and broke -
] while pulling out barrel. 20’ of s
E casing dropped on the channel o
-] bottom. _"5
] C17.5
— 20
~] [20 5
1 .
ENG FORM 1830 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
MART Miami Harbor Deepening and Widening CB-MHO1-10




Hole No.CB-MHO01-20

DIVISION TRSTALLATION SHEET 7
DRILLING LOG I South Atlantic Jacksonville District OF 2
1. PROJECT ) N 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening 1. DATUN FOR ELEVATION SHOWN (78M or WLJ
A OozorYnfst;sZ;glst:'ﬂonl MLW, Horizontal Datum: NAD83, FLE
i - = - N T
3. DRILLUING AGENCY Failing 1500
Corps of Engineers 13, TOTAL NO. OF OVERBURDEN SAWPLES TAKEN
a. m.sﬂno. {Abses)hown on drawing title. disturbed: 12 undisturbed: 0
e number, - - .
~NAWME OF DRILLER CB-MHOI-20 14. TOTAL NUMBER OF CORE BOXES | of |
Pickett 16. ELEVATION GROUNO WATER
6. DIRECTION OF HOLE 3 TETED
(XIVERTICAL [JINCLINED 01/26/01 _01/26/01
17. ELEVATION TOP OF HOLE —10.7 Ft.
7. THICKNESS OF BURDEN 18.7 F . 18. TOTAL CORE RECOVERY FOR BORING 55 %
8. DEPTH DRILLED INTO ROCK 9.8 Ft. o STGNATURE OFINSPECTOR —
9. TOTAL DEPTH OF HOLE 28.5 Ft. J. Arthur, PG
ELEV. |DEPTH| S CLASSIFICATION OF MATERIALS ORE] Y &5 B
o (Description) REC|E 2 REMARKS E3
] £ |=<35 Bit & Barrel S
- (72074 ™
-/0.71 0.0 =10.7. 0
SAND, fine to medium poorly WOH |
graded, some small shell -
fragments, light gray. (SP) 0 SPT WOH [
-12.2 4 —
12 -
100 | 1 SPT 20 o5
-13.7] 3.0 -13.7 25 F
e Silty SAND, fine to medium 21 -
I grained, some small shell -
E fragments, calcareous, light 100 f 2 SPT 27 F
=152) 45 FIfq  gray. (SM) ~15.2 24
11 ] LIMESTONE, some shell 13 F
4TI 1 [fragments, moderately hard, some 100} 3 SPT 26 S
b ] sand, It. gray [
1T ] -16.7 23 F
31 ] 3%
:I 1 00} 4 SPT 4 -
71 -18.2 8 F 75
:I 1 24 F
:I ] 100} 5 SPT 66 }
11 ] -19.7 34
] ] 14 -
] I ] 87 6 SPT 16 -_'o
=212} 10.5 7 I ] =212 6 F
SAND, fine poorly graded, some 6 F
gr:lae;torwép ravel, white to light 201 7 SPT s :_
-22.7 S o
3
0] 8 SPT T
thin lense of limestone at 13.5 ft. =24.2 : C
39 SPT 5 F
-25.7 5 F,
6 [ l5
20 | 10 SPT 8 F
-27.2 10 =
10 ¥
20 ] SPT 8 -
o 7.5
limestone lense from 18.0 — 18.7 —28.7 v
-29.4 ft. 001 R | 294 SPT —1
LIMESTONE, fossiliferous, mod. 100 H\/Ségrssi: 35%§SI 5
| to highly wea., highly porous, eturn: -
I pitted and vuggy with small to ~30.4 RQD = 100% N
— large vugs, very hard, dark gray —20
] 19.1 - 19.7 ft, fragmented. Box | Hyd. Press: 300 PSI -
- 100 H20 Return: 0% r
R Low angle irregular open joints: RQ0 = 57.9% -
B 18.1, 19.8, 20.4, 20.8, 21.6, 22.0, -
] 22.5. F
Eﬂ E,?RN 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . HOLE NUMBER
Miami Harbor Deepening and Widening CB-MH01-20

0



Hole No.CB-MHO1-21

TVISION TNSTALLATION SHEET 7
DRILLING LOG [b South Atlantic Jacksonville District OF 2
1. PROJECT ] o 10, SIZE AND TYPE OF BIT See Remarks
D g N Aidening il DATUN FOR ELEVATION SHOWN (T6M or NSUJ
3 s i | Datum: )
X=038,817 Y=522569 .MLW Horizontal Datum: NADB3 FLEILL
3. DRILLING AGENCY Failing 1500
. Egl'gi‘ g'{fs”g"';sgz SR 13, TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
" and fie number) CB-MHOI-21 disturbed: 15 undisturbed: 0
5 NANE OF DRILLER 14. TOTAL NUMBER OF CORE BOXES 3 of 3
Pickett 16. ELEVATION GROUNO WATER
6. DIRECTION OF HOLE 16. OATE HOLE STARTED COMPLETED
BAVERTICAL [JINCLINED 02/27/01_02/28/01
17. ELEVATION TOP OF HOLE —iI.3 Ft.
7. THICKNESS OF BURDEN 12.0 Ft.
B 18. TOTAL CORE RECOVERY FOR BORING 90 ¥
8. DEPTH DRILLED INTO ROCK 3. . 9 STGNATURE OFINGPECTOR
9. TOTAL DEPTH OF HOLE 43.8 Ft. J. Arthur, PG
ELEV. |DEPTH| S CLASSIFICATION OF MATERIALS lCoRE| Y & @3
o (Descripti am REMARKS x4
o ption) REC|ZZ Bit & Barrel 3t
w £ [<2 —
) wnz @
-3 =113 0
Silty SAND, fine to medium 3 -
grained, some small shell n
fragments, calcareous, It. gray 67 ! SPT 3 L
(SM) -12.8 4+ F
4 s
33 2 SPT o F
—2.5
-14.3 5 F
4 -
27 3 SPT 13
trace limestone at 4.5 ft. =15.8 °_F
10 5
33 4 SPT 13 F
trace limestone at 6.0 ft. =17.3 ; o
67 | 5 SPT 28 F
white, fine grained, no clay at 7.5 ~18.8 1237 [ 75
ft. -
33 6 SPT 15 F
trace limestone at 9.0 ft. =20.3 490 -
a3l 7 SPT 8 F
5 _—IO
medium to coarse grained at 12.0 =218 m
ft. N
27 8 SPT 12
~23.3 ] -23.3 It -
4L ] LIMESTONE, mod. hard, some 6 Fpe
“J1o 1 coarse sand and small shell .
g I 1 fragments, it. gray 27 9 SPT 4 r
-24.8 1T -24.8 5 F
SAND, medium to coarse grained, 6
poorly graded, trace limestone, X
small shell fragments, It. gray 3110 SPT ! -
-26.3 iy (SP) -26.3 " Fis
1L ] LIMESTONE, mod. hard, some T
4T ] fine sand, trace of shell 20| SPT o F
b ] fragments, It. gray -
-27.8] 16.5 7 -27.8 L
. Silty SAND, fine to medium 22 F
] grained, trace limestone, "
— calcareous, It. gray (SM) B3 SPT '8 —17.5
] -29.3 40 }
] 40 F
N 67 | 13 SPT o E
-30.5] 19.2 A -30.5 o
T LIMESTONE, gray, fossiliferous N
1] and sandy, fine to medium [ 50
I grained, slightly to mod. wea., . [
b hard, highly porous and pitted. Hyd. Press: 4(.)0 PSI -
] H20 Return: 0% L
] 100 {Box | — X
L RQD = 100%
— Low angle open joints: 19.2, 19.8, 0.T. =7 min -
n 20.3, 20.8, 21.5, 21.9, 22.4, 22.8 o ’ i
-4 ft. -
n B
— —r _— — — — — 1225
(contnueay
ENg F7?RM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
™ Miami Harbor Deepening and Widening CB-MHO1-21




Hole No.CB-MHO01-20

ELEVATION TOP OF HOLE
DRILLING LOG (Cont. Sheet) | -10.7 Ft. SHECLS
PROJECT INSTALLATION
Miami Harbor Deepening and Widening Jacksonville District
ELEV. [DEPTH| 2 CLASSIFICATION OF MATERIALS ORE] Y 5 REMARKS B
w (Description) REC|E 2 Bit & Barrel Sl
w g |<S | rre ]
o) 0nz [+2]
| —33.2] 225 25
205 =216 T highty Wea..vuady, Hyd. Press: 300 PST | Ny
T badly broken. 100 H20 Return: 0% -
T ' -34.2 RQD = 57.9% [
P 23.4 - 23.8 ft, highly wea., soft =
jrl T to mod. hard, sandy. -
IT N
"T 5
4T Hyd. Press: 300 PSI 25
T no recovery from 23.5 — 28.5 ft. 0 |Box! H20 Return: 0% -
| T | RQD = 0% N
1 —
T C
T y 1 -
-38.2 -
— FAyd. Presst 200 PST -21.5
1 0 H20 Return: 0% -
-39.21285 -1 -39.2 RQD = 0% N
] . 140# hammer w/30" drop used with [~
: Notes: 2.0 split spoon (13/8"LD. x2" F
] 1. Soils are field visually 0.0.). " 30
] classified in accordance with the 4"X 5.5' core barrel with diamond L
1 Unified Soils Clasification bit. -
b System. [
- 325
- 35
— F-37.5
- 40
3 -
> -42.5
— 45
- 475
- C 50
ENG FORM 1838 PREVIOUS EDITIONS ARE 0BSOLETE. PROJECT HOLE NUMBER
M Miami Harbor Deepening and Widening CB-MH01-20




Hole No.CB-MHO1-21

ETEVATION T SHEET 2]
DRILLING LOG (Cont. Sheet) | ~113 Ft. oF 5
PROJECT INSTALLATION
Miami Harbor Deepening and Widening Jacksonville District
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS oRE| 4 & B
] (Description) REC|E 2 prCHARKS Ein
w X |12 pur}
3 nz ]
| -33.81 225 e e — {5
T I Near verical open joint: 21.5 — Ryd. Press 300 PST S
T 23.8 ft. 100 H20 Return: 0% =
I RQD = IOQ% X
I Fragmented: 23.8 - 24.2 ft. =35.1 DI =7 min. -
417 N
= Box 1 Hyd. Press: 500 PSI :
- 25.0 - 25.3 ft, soft, clayey, some 100 “2%['}8}“'5“6,?" [25
H 1! fine to medium sand, poorly R P -
- cemented, badly broken and D.T. = 6 min. C
-37.6(26.3 T T_] fragmented. -37.6 -
] Silty SAND,fine grained, 8 I
calcareous, olive gray (SM) a1 | SPT o F
- 36 215
trace limestone 27.8 ft. 39.1 2 F
-39.8 A 0o | 2 | _,op SPT 82 f
] LIMESTONE, fossiliferous, sandy, .
T mod. to highly wea., highly " s
4T porous and pitted, some sma H . L
ST yd. Press: 250 PSI o
] ‘e mod. hard 100 H20 Return: 100% )
] _ RGD = 61% -
5 hard to very hard 29.5 - 30.6 ft. D.T. = 4 min i
I hard, fragmented 30.6 - 31.8 ft. -
1 -43.1 N
T low angle open joints: 28.6, 28.8, X
1 29.2, 29.3, 29.5, 30.3, 30.6 ft. - 3
T — 2.5
T I ' mod. hard and highly vuggy with -
I small to larger vugs: 31.8 - 33.2 Box | [
i : ] Hyd. Press: 200 PSI n
] . itted: 33.2 - 80 H20 Return: 100% -
1 [l g)g.dg f;tv.orous and pitted: 33 RQD = 64% -
=1 —35
T N
T ; | 5
-47.636.3 T o
] Silty SAND, fine grained, trace -48.1 -
. limestone, calcareous, It. brown, L
- (SM) Hyd. Press: 350 PSI [ 375
] H20 Return; 75% N
-49.7]38.4 4 RQD = 20% [
- LIMESTONE, fossiliferous, highly -
-50.5}398.2 1 wea., pitted and vuggy, sandy, L
] soft to mod. hard, It. brown /] 8o N
_ ] Silty SAND, fine grained, trace -
51.5140.2 limestone, it. brown (SM) 40
T rl LIMESTONE, highly wea., pitted [
T and vuggy, hard, fossiliferous, Box 2 [
_l T II highly broken —53/ -
:' T low angle open joints: 38.4, 38.8, "
- 39.8, 40.3, 40.6, 40.9, 41.9, 42.2, [ 425
I 4314351t 75 : .
- " -
-55.1143.8 H 1 -55.1 N
] ) 140# hammer w/30" drop used with [
. Notes: 2.0" split spoon (13/8"LD. x 2" F
N 0.0.). 4" X 5.5 i i
— I. Soils are field visually 0.0). 4 oy 2% core barrel with 45
- classitied in accordance with the -
. Unified Soils Clasification Note: Hole/ terminated at —37.6. :
- System. Orilled next day from -37.6 to -
] -55.1. Second setup at C
E X=838,823, Y=522,556. Two logs -
] SAMPLE SAMPLE LAB ) . 5
] NO. ELEVATION CLASS. combined into one. [ 475
B 1 -11.3/-12.8 SP-SM -
] 2 -12.8/14.3 SM -
. ¥Lab visual classification based -
. on gradation curve. No Atterburg -
E Limits. 5
— 50
EN?! ;—;?m 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . o HOLE NUMBER
A Miami Harbor Deepening and Widening CB-MHO01-21




Hole No. CB-MHI0-

DRILLING LOG

DIVISION
South Atlantic

INSTALLATION
Jacksonville

SHEET
oF 1

SHE!

1. PROJECT

Miami Harbor Deepening

ox o=

. |2- LOCATION (Coordinates or Station)

781,832

y:

10. SIZE AND TYPE OF BIT

[11. GATUM FOR ELEVATION SHOWN (TBM o MSE)
MLW

See Remarks

522,046

3. DRILLING AGENCY .
US Army Corps of Engineers

12. MANUFACTURER'’S DESIGNATION OF DRILL

rFailing 1500

and file numb

4. HOLE NO. (As shown on
ed

drawing title !

. TOTAL NO. OF OVER-
BURDEN SAMPLES TAKEN i
i

I DISTURBED

CB-MH90-152

{ UNDISTURBE

8. DEPTH DRILLED INTO ROCK

S I ANE OF DRILCER 14. TOTAL NUMBER CORE BOXES 1

.R Gordon 15. ELEVATION GROUND WATER Tidal

. HOLE ISTARTED COMPLETE
6. DIRECTION OF 16. DATE HOLE /90 ] s 5/090

[XIVERTICAL [JINCLINED DEG. FROM VERT. !
- 17. ELEVATION TOP OF HOLE -41.0
7. THICKNESS OF OVERBURDEN
18. TOT AL CORE RECOVERY FOR BORING 34

. SIGNATUR_E OF INSPECTOR .
Geologist, J. Gentile

oo o o oo b bl

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

140 pound hammer
with 30 inch drop
used on 2.0' split
spoon

(1-3/8" ID x 2" 0D)

9. TOTAL DEPTH OF HOLE ] ] .0’
ELEVATION DEF:H LEGEND CL‘SS'F'C(Q':LC‘C‘:‘,‘,?;",“"ER'“'S ;E:(;OOYRVE SAI':‘S‘LE “’:‘.”.’.,“3.‘,ﬁ?f?:3%7’?’?;.;;§:‘:‘&°’
a 3 L ']
- Bit or Barrel
-41.0 0.0 -41.0 Blows/0.5 FT
] AEAND, mediu? tg fine,hq¥?rtz, settled
— race gravel, trace shell, T
-42.0 |1.0 - lig?t ?ray, trace clay = 27 ! Split Spoon 3
— Ay L (5P i -42.5 i
TFSTSEISANDSTONE, moderately hard | MO |REC }-43.0° Split Spoon 15
) 4 x 5% Dia
-44.0 |3.0 —sy=5 . D.T. 7 min
-44.5 3.5 ———r]LIMESTONE, hard, very foss- 16 H.P. 25 psi
R s “?|111fer0us (cemented shell)
] . 1"l |porous
- "ISANDSTONE, moderately hard, -46.0
—] alternate beds of hard —
- ‘[sandstone and limy (SP) sand, 1 s
— |tan, thin bedded, porous, 4 x 5z Dia
—1 slightly permeable D.T. 22 win
3 16 H.P. 75 psi
-48.5 [7.5 = 3
3| LIMESTONE, very hard, ~43.0 _
“]’ llerystalline limestone,
— | |riddled with large open 4 x 5% Dia
._] [ solution holes, some ..
= unaltered coral heads, tan- 94 D.T. 17 min
gray, massive bedded, very H.P. 50 psi
=] [permeable T P
-52.0 1.0~ | -52.0 o

| L L 2 00 A o e e




Hole No. CB-MH89-/4

DIVISION

DRILLING LCG

South Atlantic

INSTALLATION

SHEET
oF ]

Jacksonville District SHEE

1. PROJECT
Miami_Harhor Deepening

LOCATION (Coordinates or Station)

x = 782,59 y_= 520,936

2.

10. SIZE AND TYPE OF BIT  See Remarks ]
[T1- DATUM FOR ELEVATION SHOWN (TBM or MSL) ——————————

. DRILLING AGENCY'
Corps of Engineers

w

ML
- MANUFACTURER'S DESIGNATION GF DRILL

Failings 1500

. TOTAL NO. OF OVER.

' DISTURBED

- { UNDISTURB E(
BURDEN SAMPLES TAKEN i H ’

4. H&Ls' Nm:t)-hown on drawing llth! i
S HAWE OF GRILLER CB-MH89-41 14. TOTAL NUMBER CORE BOXES |
) R Gordon 1S. ELEVATION GROUND WATER Tida-
.. DIRECTION OF HOLE 16. DATE HOLE IsSTARTED COMPLETED
KIVERTICAL [JiNCLINED DEG. FROM VERT. {7/20/89 7/20/89
- 17. ELEVATION TOP OF HOLE _37 7'
7. THICKNESS OF OVERBURDEN L
18. TOTAL CORE RECOVERY FOR BORING /]
8. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSBEOGOR Geologlst
9. TOTAL DEPTH OF HOLE 7 Q! Joe Gentile
E
ELEVATION Dss:rn LEGEND CLAss'ﬂc(ﬁtl.gi‘:p?:::)“TEmM‘s ;EE":::Q"‘V- SAn'of' m;‘.’fgf;:;ﬂ?’f‘?ﬁ%fé’rgﬁiﬁ:‘:ﬁf'
a < . g
- BIT OR BARREL
.=37.7 i E— N =37.7 _BLS/0.5"_.__ .
—#:4:1| SAND, fine to medium, quartz SPLIT spoon Settled
3 . 100 1 1
— | very silty, gray, wet (SM) U S
| 39.2 1.5 : =392 2
E | SANDSTONE, moderately hard, 80 5 o S
— porous, permeable, many seamg, : S T
] loose or poorly cemented -40.7 11
- SAND, gray, some fossils - | " .9
~41.6 ] 3.9 0 416 R
-1 SANDSTONE, hard porous, DIA 4" x 5%"
—] permeable, massive bedded, D.T. 13 min
- 1 fossiliferous with coral 75 H.P. 50 psi
- heads, gray, vuggy, seams _
poorly cemented SANDSTONE
-45.6 | 7.9 45.6 .
=] ; -
—] Soils are field visually 140# HAMMER WITH 30"
- classified in accordance DROP USED ON 2.0' r
] with the Unified Soils SPLIT ;S"POON i
—] Classification System. (1 3/8"I.D. x 2.0"0.D.) [
T SAMPLE LABORATORY -
- ELEVATION CLASSIFICATION -
3 -37.7 to -39.2  (SM-SC) * -
] NOTE : —
- * Visual classification =
-] based on Gradation Curve. —
— No Atterberg Limits. —
ENG FORM 1836 rrevious eoiTioNs ARE OBSOLETE. PROJECT MIAMI HARBOR Ho"hEn "f’l'r o

MAR 71




_ Hole No. CB-MH89-/
DIVISION INSTALLATION SHEET
DRILLINGLOG | o} apjopric Jacksonville District oF ] sHEE
1. PROJECT 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening [T1. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) ML
x = 782,290 y = 522,078 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY' Failings 1500
Corps of Engineers 13. TOTAL NO. OF OVER- __ | DISTURBED TUNDISTURBEC
4. r&Lﬁlrm:t)nhown on drawing title | BURDEN SAMPLES TAKEN i :
~NAWE OF DRICCER CB-MH89-45 14. TOTAL NUMBER CORE BOXES |
Gnrdnn 15. ELEVATIOVN GROUND WATER Tidal
6. DIRECTION OF HOLE 16. DATE HOLE isTARTEo !coMFLsrso
A VERTICAL [C]iNcLINED DEG. FROM VERT. 1 8/11/89 i 8/11/89
- 17. ELEVATION TOP OF HOLE ._37 .5
7. THICKNESS OF OVERBURDEN -
18. TOTAL CORE RECOVERY FOR BORING 40
0. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF RIGREXIOR  GEOlOgist
9. TOTAL DEPTH OF HOLE 140" Joe Gentile
CORE i
ELEVATION DE:‘I’H LEGEND CLAss'F'CAI'.%S@?L;MTERMLS ;EE%&;JIW SANFS.LE mﬁ::ﬂﬂ,‘:ﬁf‘f‘?ﬁ%f’?&;.ﬁ:ﬁﬁb°'
] c . g
- BIT OR BARREL
-37.5 0.0 v -37.5 BLS/0.5"
- SAND, fine to medium quartz 1 SPLIT 5
=38.2.40.7 ] and shell fragments, gray, 80 SPOON Y
-39.0 [1,5 ttrace of silt (SP) 2 -39.0 33
- | SANDSTONE, hard, porous, 66 5 " B
— “| permeable, friable,many AN
<} seams poorly cemented =40.5.. S
.| SANDSTONE, some seams loose - 6._.
—] sand, fossiliferous, light 66 4 " 8
gray, massive, moderately -42.0 12 B
s'hard, many loose sand seams TS
{ from -38.2 to -39.0 o
! 40 5 " 9
| -43.5 (6.0 3 -43.5 10
17| SANDSTONE, moderately hard, .}.O | ==~ |OVERDROVE CASING
= - porous, permeable, ' "
T = | fossiliferous, light gray, l[D)I% 44 X .51/2
— lmany seams of very poorly H.P. 30 min
- cemented rock and seams loosq | . psi
i 1 sand
—- 1Thin lenses HARD SANDSTONE
7] from -47.0 to -48.5 =47.0 1k
— 4 o
—] SPLIT SPOON ~~——--— .
= 33 | 6 SFON sk
-48.5 1.0 7 -48.5 R 7 2 «
- SAND, fine to medium quartz, " L4 F
] =] light gray, clean, 207 thin 56 7 l6..F
T sandstone lenses, damp (SP) -50.0 23 r
= | . -
- 46 8 B U o
_-51.5 }4.6— BLS .. 20 F
T 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.) [
] SAMPLE LABORATORY E
- ELEVATION CLASSIFICATION -
—] -37.5 to -38.2  (SP) * —
] Note: —
—] * Visual classification —
j based on Gradation Curve. -
7 No Atterberg Limits. -
ENG ngM 1836 pRrEVIOUS EDITIONS ARE OBSOLETE. PROJECT MIAMI. HARBOR ":’_LE No-




Hole No. CB-MH89-1 4

INSTALLATION

SHEET

DIVISION
DRILLING LOG South Atlaptic Jacksonville District of 1 sHeET:
t. PROJECT 10. SIZE AND TYPE OF BIT Sce Remarks
Miami Harbor Deepening 1T DATUM FOR ELEVATION SHOWN (TBM o MSE)
2. LOCATION (Coordinates or Station) MLW
x = 784,521 v = 521,083 12. MANGFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY PR
’ Fajilines 1500
Corps _of Fnegineers 13. TOTAL NO. OF OVER- |oisTurRBED TUNDISTURBE D
4. :‘&Lﬁ':lm:t)sh'gun on drawing ﬂﬂo! BURDEN SAMPLES TAKEN g H
S NAME OF DRILLER CB’M{Sg_lAS 14. TOTAL NUMBER CORE BOXES l
-R Gordon 15. ELEVATION GROUND WATER Tidal
6. D’mecrlou OF HOLE ISTARTED !cOMPLETED
@vsnncu. OncriNnED DEG. FROM VERT. '6: DATE HOLE l 8/1/89 ; 8/1/89
17. ELEVATION TOP OF HOLE _37 . 9
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 57 =z
8. DEPTH DRILLED INTO ROCK 19. SIGNATURE OFvar::,).‘xﬁ Geo]_ogj_st
9. TOTAL DEPTH OF HOLE 19 Joe Gentile
ELEVATION DEP:H LEGEND CL‘ss'”c(ﬁ?,gz,p?;n’;“"“'“'s &‘E:%vﬁ I (Dﬁggfﬁhnﬁf;é%jéfgﬁiﬂ:‘:% of
] c L4 g
7 BIT OR BARREL
 -37.9.1.0.07 1 -37.9 BLS/0.5"
- :|SAND, fine to medium quartz Split Spoon 2
-1 and sand size shell 56 1 P P 1
-] fragments, tan, wet, (SP) _39.4 R
~39.9| 2 90— . 1
i LIMESTONE (oolitic) very B 12 o
. fossiliferous, tan, porous, -40.9 6
— riddled with seams loose sand 2
— Jand shell, seams. poorly 80 3 " ““'6 ]
] cemented SAND and SHELL, 424 o]
=42.4 1 4.5 + moderately hard, thin lensest LA 3.
=t |hard ‘SANDSTONE B . 9
o 46 4 9.
] SANDSTONE, moderately hard, -43.9 20 S
_ porous, permeable, thin * -
- bedded, riddled with seams " 22§
- loose sand, seams poorly 54 5 A8
=45.4 1 7.57] consolidated SANDS'DONE , light] -45.4 13
] gray 2 __r
-46,4 | 8.57 Bed (SP) SAND with SAND- 33 6 " 5
— STONE lenses from -45.4 to — 26 912 F
— -46.4 9 E
= 127 " ~20_ F
s =48.4 . .33k
- b__F
] L 33 8 ' 12 F
-49.9 12.04-i~"7|[L1MESTONE,, hard ] -49.9__ .23 F
] oo e REFUSAL [
= Soils are field visually 140# HAMMER WITH 30" |
] classified in accordance DROP USED ON 2.0' —
7] with the Unified Soils SPLIT SPOON —
- Classification System. (1 3/8"1.D. x 2.0"0.D.) |
= -
- -
— -
. -
— -
ENG FORM 1834 previous 01 TIONS ARE OBSOLETE. PROJECT \TAMI HARBOR H?;Eﬁ;:';m_j ;

MAR 71




Hole No. CB-MH90—;
DIVISION INSTALLATION SHEET |
DRILLING LOG South Atlantic Jacksonville District ‘loF 1 sHEE
1. PROJECT 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening T1. DATUM FOR ELEVATION SHOWN (TBM o ML)
. |2- LOCATION (Coordinates or Station) MLW
T x = 781,059 y = 521,174 12. MANUFACTURER’S DESIGNATION OF DRILL
3. DRILLING AGENCY. Failing 1500
US Army Corps of Engineers 13. TOTAL NO. OF OVE [oisTunsED TONGISTORSE
4. HOLE NO. (As shown on drawing title] BURDEN SAMPLES TAKEN :
and file numbed) i CB-MiH90-154
S N AWE OF DRILLER 14. TOTAL NUMBER CORE BOXES 2
R. Gordon 15. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE ISTARTED |coMPLET ED
16. DATE HOLE i
[(X)VERTICAL []JINCLINED DEG. FROM VERT. s ! 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
8- DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 11.5" Geologist, J. Gentile
ELEVATION| DEPTH |LEGEND A ettty T ERIALS RECOV- [SAMPLE|  (Deitting time, wator fo o, depth_of
ERY NO. weatharing, otc., if significant)
a b c d o f P
= Bit or Barrel
-39.9]0.0 ] -39.9 Blows/0.5 F
¥ - SANDSTONE, moderately hard :
7 . ’ mo e‘ra =1y mard, Split Spoon :
] very poroius, permeable, 33 1 -
_41.4 b honey-combed with voids _41.4 ;
partly filled with loose - ‘—2
sand, riddled with seams Split Spoon
56 2 12
loose sand, iight gray 42.9
—42.9 SAND, fine to medium, quartz, —42. 1c
-43.4 :jriddled with lenses moder— 100 3 =43.4 " " 20
ately hard sandstone, clean
light gray, moderately hard] 4 x 5% Dia
sandstone from -42.9 to }
] — _43 .4 100 D.T. 25 min
= . LIMESTONE, very hard, H.P. 60 psi
crystalline, brittle,
[ I|riddled with solution holes —46.4 e
] I partly filled with secondary
T | moderately hard limestone,
] ! vuggy, tan, massive bedded,
] I * [ a few fossils 4 x 5% Dia
— I 100 D.T. 38 min
] l l l H.P. 5C psi
I T
!
— |
1
si.al115 ] ] _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" ID x 2'" OD)
— [
- -
PROJECT [HoLE NO.

FNCG FNARM 106 0/



Hole No. CB—MH89-51

_ ~=IDivision INSTALLATION ] SHEET
DRILLING LOG South Atlantic Jacksonville District oF 1 suee1
1. PROJECT

Miami Harbor Deepening

MLW

10. SIZE AND TYPE OF BIT See Remarks
[11. DATUM FOR ELEVATION SHOWN (TBM or ML)

2. LOCATION (Coordinates or Statior)
X = s y = 520,975 12. MANUFACTURER’S DESIGNATION OF DRILL
3. DRILLING AGENCY Failings 1500
e oL P R AE A ST | O Oee | [omoisuReES
. . a shown on dra: 8 e H H
and file mmnbes) i CB-MH89-51 : H
T HAME OF BRICLER : 14. TOTAL NUMBER CORE BOXES 1
i R. Gordon 15. ELEVATION GROUND WATER  Tida]
6. DIRECTION OF HOLE 16. DATE HOLE {STARTED [comPLETED
@\IERTICAL [CJiNcLinED DEG. FROM VERT. 3 l 8-28-89 i
- 17. ELEVATION TOP OF HOLE —39.2
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 8() -
s. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF YNCPEB¥BXKX Geologist -
9. TOTAL DEPTH OF HOLE 13’ Joe Gentile
CLASSIFICATION OF MATERIALS % CORE =1 . REMARKS
ELEVATION oe;:'u LEGEND m,,c:,p,,m, RECOV- =f’ 3 m;:'u..grc'zf,‘7:-;-’1:'_.;;‘_2:,:% of
a c o g
— BIT OR BARREL
-39.2 fp.0 -39.2  BLS/0.5'
] SAND, Tine to medium quartz, SPLIT SPOON . T
- light gray (SP) Setz::;_[_eﬁg
] 80 1 -40.7 Ty
— S
41.7 b.s Split Spoon —
. 2 -42.2 ——— e
=1, | | LIMESTONE, hard, very 88 12
-43.0 3.8 ar i | permeable, riddled with DIA 4" x 5-1/2"
. 1 | 1arge solution holes, D.T. 18 min
— 7| fossiliferous, tan, H.P. 30 psi i
“44.2 5.0 — =4l massive,bed of (SP) s
; R SAND with many lenses of 43 - -
— hard SANDSTONE, from -43.0' -
- to ~424.2° —45.2 C
— | _ DIA 4" x 5-1/2" a
- 7 i| hard, very porous, riddled D.T. 35 min N
1 __i__ | with solution holes, tan, 100 - H.P. 45 psi -
] [ i | massive, solid core from —
4 | | -24.2 to -45.2 sandy, —48.2 =
] l || large solution holes I Y S [
] "fl”'h partly filled with DIA 4" x 5_1/2|| —
-——i—»-‘-——r secondary porous hard D.T. 27 min —
—t {.:,‘IEMI:?-SS'I-"OI;E from 45, %’ 82 ~ H.P. 40 psi E
3771 o -50.2 —
e e | S
'—”'["l'""i' DIA 4" x 5-1/2" [
i D.T. 16 min —
. | 100 = | H.P. 45 psi —
R AN [ | =52.2 SR =
3 Soils are field visually 140# Hammer —
- classified in accordance with 30" DROP —
- with the Unified Soils USED ON 2.0' —
= Classification System. SPLIT SPOON |
- " -
= SAMPLE LABORATORY (/s o " —
7] ELEVATION CLASSIFICATION U —
-] -39.2 to -40.7 (SP) * -
3 NOTE : —
] *Visual Classification —
. based on Gradation Curve. —
— No Atterberg Limits. —
- -
] —
. [
— —
ENG FORM 1834 previous eoiTions ARE oBsoLETE. PROJECT Miami Harbor H?Lisf?; -

MAR 71

| o WD S,



Hole No. CB_MH9O.
DIVISION INSTALLATION SHEET
DRILLING LOG South Atlantic Jacksonville District OF 3 su
1. PROJECT 10. SIZE AND TYPE OF BIT  See Remarks i
Miami Harbor Deepening 11. DATUM FOR ELEVATION SHOWN (TBM or MS
2. LOCATION (Coordinates or Station) MLW
x = 778,028 y = 520,847 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY ] Failing 1500
US Army Corps of Engineers 13. TOTAL NO. OF OV |oisTURBED TONGISTORS
4. HOLE NO. (Aa ahown on drawing title] BORDEN'SAMBLES FakeN ] :
and fite manb CB-MH90-160
S WANE OF DRICLER 14. TOTAL NUMBER CORE BOXES 3
R. Gordon 1S. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE 16, DATE HOLE TSTARTED [comPLETED
[X]vERTICAL [CJINCLINED DEG. FROM VERT. i I 4/16/90 1 4/17/90
17. ELEVATION TOP OF HOLE -3.0
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 66
8- DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 47.0" Geologist, J. Gentile
CLASSIFICATION OF MATERIALS % CORE REMARKS
ELEVATION| DEPTH |LEGEND (Desoription) RECOV- [SAMPLE mﬁﬁﬁ-&ﬂ:’-ﬁ{'{:'ﬂf:&m‘:’:‘m
a b c d . f P
1 Bit or Barrel
| -3.0 [0.0 ] S =3.0 Blows/0.5 F
— SAND, fine to medium, quartz: Set:t]:
] and shell fragments, little Split Spoon
=4.0 11.0 silt, gray, little shell - 46 1
] PIED =45 _
- |cLAY; slightly plastic, 6o ) ] sectl
] “|trace silt, trace to little Split Spoom
I shell, gray (CL) -6.0
— settl¢
] o Split Spoon I
-7.5 4.5 — -7.5 -
_ |CLAY, plastic, gray, little Spli settle
] shell, trace silt (CH) 93 3 plit Spoon f
- -9.0 J:
— . settle
. 100 4 Split Spoon T
T -10.5 .
— settle
- 100 5 Split Spoon 1
— -12.0 v
- X set tle:
- 20 6 Split Spoon
-13.5110.5- ~ 13,5 T
] EIMESTONE, moderately hard, "‘"‘“'4
— poreus, sl1ght1y permeable, 26 7 Split Spoon -
— very fossiliferous, sandy," 4
_15.0]12. 02 l\|riddled with veids filled: ~15.0 3
= “—Z_ __|with limy sandy silt, frac-
—1 1 tured-voids filled wlth soft Split 2
-16.0|13.0]=—-—|clay from -13.5 to -15.0 93 8 » pit Spooh 22
— | [vIMESTONE, hard, porous, ~16.5 32
] l slightly permeable, very —
fossiliferous, vuggy, hard i .
_] [ I L limestone, sandy with voids 4" x 55" Dia
— | filled with secondary moder- 100 D.T .
] [ ately hatd to soft, very -T. 14 min
fossiliferous, buff lime-— 'psi wt of rods
] l L stone; solid core; completely
~19.5(16 .5 l riddled with large solution ~19.5
7 ] I holes filled with secondary [ 777777} T
soft fossiliferous lime=-
] 1 stone from -19.5 to -22.5 4" x SY' Dia
7 —[ 100 D.T. 21 min
i l psi wt of rods
-22.5019.5+4 { | -22.5
- -
—_
]
PROIECT oy s A

CEMA. EADAM v A o .




ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) " 5 Hole No. cp_MH90-161
PROJECT INSTALLATION SHEET 2 .
Miami Harbor Deepening ‘ Jacksonville Distri OF 3 sHeers
CLASSIFICATION OF MATERIALS % CORE . . REMARKS
. E - Drilli; ime, walter [oss, o,
ELEVATION DEFTH LEGEND ( D"‘”P"‘:”') REECR?V ¢ wrat;fr;ng, efc., Il'/' :f'gll;'ﬁi:ﬁl.',; !
a b | ¢ d e g
Bit or Barrel
_22.5 e _ =22.5 Blows/0.5 .
. moderately hard limestone 4 x. 552"'.Dia
-23.5 from -22.5 to -23.5 D.T." 3 min
large open cavity from -23.5 Y ) 551 Wtdofzgods
PR ro —_—
—24.5 to -24.5 —24.5 “£gPRSE 5230
y SAND, fine to medium, quartz, .
Spl E—
many thin lenses hard sand- 33 9 P 1t. Spoon
stone, light gray (SP) .| =26.0 )
. Split s —
40 10 PLEt Spoon
-27.5
Spli J—
66 11 plit Spoon
-29.0
Split Spoon —_—
56 | 12 P P _
-30.5 .
Split Spoon S
. 40 | 13 P p
-32.1]29.7] s -32.0 “ ¢
7 " | LIMESTONE, very hard, many 100 :g%%
l solution holes partly filled -
= with secondary moderately | .
i 1 hard fossiliferous limestone, .4" x 5%" Dia
—{ | | tan-gray, massive bedded, 97 D.T. 33 min
i ble, isolated coral 1 .
permea s a s .
] ’_ [ ] solid core H.P. 50 psi
7] l } -35.5
=36.133.1 11 | completely riddled with 4" x 5% Dia
11 [ large open solution holes, 100 .
T . D.T. 26 min
I very permeable, tan, i
. I : l limonitic stain from -36.1 -37.5 H.P. 50 psi
y to -39.8 :
-3 "
=18 IT 2" x 2+7/8" Dia
-] L 50 D.T. 26 min
T
-39.8|36.87] 1 | solution holes and voids H.P. 50 psi
’ — | filled with secondary,
] [ ’ I porous, fossiliferous, mod- =40.5
. l erately hard limestone from ' .
] -39.8 to -43.5 2" x 2-7/8" Dia
= ; i 69 D.T. 22 min
1 , H.P. 100 psi
—43.5/40.577 TTvery fossiliferous (cemented -43.5
B 4 shell), porous, tan, massive 2" x 2-7/8" Dia
—t—+—f bedded D.T. 7 min
a1l | ' 94 H.P. 120 psi
__1 . -45.5
0 l i 2" x 2-7/8" Dia
. l % D.T. 10 min
T : 66 H.P. 120 psi
~47.544.5 i i BT R hetAS — e e L
4 i
ENG FORM 1836-A (ER 1110-1.1801) PO 1980 OF - 628 503 PROJECT HOLE NO.
N 67 Miami Harbor Deepening CB—MH90-11




Hole No.CB-MHO1-12

DIVISION TRSTACCATION SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF 2
. PROJECT . o 10. SIZE AND TYPE OF BIT See Remarks
T o ening Ti. DATUM FOR ELEVATION SHOWN (76 or M5LJ
. oorainates or Station, . )
MLW, H tal Datum: NADB83,
X=932,593 Y=521,535 _ T S o
3. ORILLING AGENCY Failing 1500
. gg{g S ‘{fs”g"'; eers. A 13, TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
" and file number) CB=MHOI-12 disturbed: 0 undisturbed: 0
= NANE OF GRICLER 14. TOTAL NUMBER OF CORE BOXES 2 of 2
Pickett 16. ELEVATION GROUND WATER
8. DIRECTION OF HOLE elel
BAVERTICAL [JINCLINED 01/31/01__01/31/01
17. ELEVATION TOP OF HOLE -32.4 Ft.
7. THICKNESS OF BURDEN 0.0 F1. 18. TOTAL CORE RECOVERY FOR BORING 84.5 %
9. TOTAL DEPTH OF HOLE 22.6 Ft. J. Arthur, PG
ELEV. [DEPTH| 2 CLASSIFICATION OF MATERIALS CoRre| 4 REMARKS
] {Description) REC “3:;“;’ Bit & Barrel
= X562
-32.41 0.0 -32.4 0
L' LIMESTONE, It. gr. with brn. B
stains, fossiliferous, mod. to i
highly wea., hard to very hard, . L
—.'[ ]  highly vuggy, fragmented o Hyﬂ'zg"g;:bﬁg%;a —
I+ 0.9 - 1.5 ft, highly wea., mod. D.T. = 13 min. C
_H T B hard, badly broken. RQD = 13.3% [ )5
+ [
7] 1.6 - 1.8 ft, mod. wea., very hard, -35.8 N
T I highly vuggy. : -
T [
I 1.B — 3.0 ft, highly wea., soft to u
1 T I mod. hard, badly broken. L
B | | Hyd. Press: 700 PSI ‘_5
4T 3.4 - 4.5 ft, highly wea., mod. 100 Box ! H20 Return: 0% =
H T I hard, fragmented to badly D.T. = 19 min. [
4 broken. RQD = 27.5% L
- [
] T 4'.5 - 7.4 ft, mod. to highly wea., X
IJ highly vuggy. -39.8 -
1 5.0 - 5.4 ft, mod. hard to hard. 7.5
] [Ll . 5.4 — 5.8 ft, hard. [~
Il 58 - 7.4 1t, soft to mod. hard, . r
5 rl badly broken. Hygég'gzaz](?%;ﬂ u
— 100 c. o
Fo] 7.4 - 9.9 t, some it. bin. sand D.T. = 17 min. 10
I tilled vugs, highly vuggy, mod. to RAD = 40% -
I _II | highly wea., hard to very hard, : s
T L fragmented and badly broken. —
- 9.9 - 12.4 1t, no sand, highly [
T wea., mod. hard to hard, -44.8 -
—+1 fragmented. - L (2.5
Pl | Fragmented: 9.9 - 12.4, 13.8 - i
-1];'[ 14.2, 19.2 - 19.3 ft. [
T & sl wea, highly pitted and vuggy o
T with small vugs, very hard at 12.4 Hyd. Press: 550 PSI -
ft. 100 H20 Return: 0% [ 15
T . D.T. = 15 min. [
I Low angle open joints: 13.5, 13.8, RQD = 96.2% o
I 14.0, 14.2, 16.1, 16.7, 16.8, 17.1, 17.2, . L
] 17.4, 17.8, 18.1, 18.6, 18.8, 19.3 ft. -
4 1 Box 2 s
B sl. to mod. wea., small to large -
- vugs at 17.4 ft. -50.0 __"5
] Mod.to highly wea. at 18.6 ft. -
Badly broken: 18.6 - 18.8 ft. L
_ 18.8 — 19.3 ft, highly vuggy with [
5191 19.5 ] | large vugs. Hyd. Press: 500 PSI -
- SAND, no recovey 18 H%OTRitl%”r:inO% [ 20
] RGD = 34% -
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . o HOLE NUMBER
MAR T Miami Harbor Deepening and Widening CB-MHO1-12




Hole No.CB-MHO1-12

ELEVATION TOP OF HOLE SHEET 2
DRILLING LOG (Cont. Sheet) | ~32.4 Ft. oF
PROJECT INSTALLATION
Miami Harbor Deepening and Widening Jacksonville District
ELEV. [DEPTH| 2 CLASSIFICATION OF MATERIALS CORE] Y
w inti am REMARKS
& (Description) REC £z Bit & Barrel
| 0z
| =644 23.8 S — =550 — 1225
] ) 140# hammer w/30" drop used with |
. Notes: 2.0' split spoon (13/8"1D. X 2" F
3 1. Soils are field visually 0.0.) -
b classified in accordance with the 4"X 5.5'core barrel with diamond -
N Unitied Soils Clasification bit. -
— System. —25
E N
] C
p -
] —-27.5
- 30
— 325
. -
= 3%
~ -37.5
o~ 40
- -42.5
> 45
. 475
- -
- [ on
ENG FORN 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT o HOLE NUMBER
MARTI Miami Harbor Deepening and Widening CB-MHO1-12




Hole No. CB-MH89—¢

EMC FOADRM 14 A~/

DIVISION INSTALLATION . . S 1
DRILLING LCG South Atlantic Jacksonville District O:ng s
mfuec_-r ] 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening (71, DATUM FOR ELEVATION SHOWN (TBM or MSE)
.f2. LOCATION (Coordinates or Station) MLW
x=776,536 y=520,860 T WANUFACTURER'S DESIGNATION OF DRILL
3 DRILLING AGENCY _ Failings T
Co?_’;puso Oj Engineers 13. TOTAL NO. OF OVER |o1sTurRBED TUNDISTUR BE
4. :‘nd EX mmgb:dlbownondrnwblﬂ h‘tlo| CB-MH89-56 BURDEN SAMPLES TAKEN ‘ i
= NANE OF DRICCER L 14. TOTAL NUMBER CORE BOXES 3
- R. Gordon 15. ELEVATION GROUND WATER Tidg3]
6. DIRECTION OF HOLE gSTARTED |comMPLETE
[CJVERTICAL [JINCLINED DEG. FROM VERT. '6: DATE HOLE l 9-18-89 :: 9-1 8—89D
- 17. ELEVATION TOP OF HOLE =-2.8
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING 63
8. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR
5. TOTAL DEPTH OF HOLE 47 Geologist Joe (‘entﬂe
ELEVATION| DEPTH |LEGEND A oty TERIALS EArLE (Drilling tm:E:aAl:Kli-. depth
N b . d woathering, -tc; i -mmﬂuno
. Bit or Barrel
-2.8' 0.0 -2.8! BLS/0.5"
P < SAND, fine quartz, shelly, SettTed
= silty, gray, wet (SM) 1 Split Spoon i
4.8 2.0 3 |
— SILT, gray, damp, 11tt1e i
- clay (ML) i
=e 27
=R |
=N 2
3
-10.3 {7.5 -10.3
A . X
3 ) Sett'l
_«) Silt, slightly plastic, Split Spoon Ed -
T 5 | clayey, trace shell from P
— -10.3 to -14.8 33 3
] ; i)
1
-14.8 112.047| H/ | bed of silty shell from -14.8
-15.3 [12.5+7% 1 -14.8 to -15.3
- LIMESTONE, moderately hard, | 73 | 4 | g 3P 't SPoon
] porous, permeable, vuggy, e e -
- voids filled with poorly "
—]77 7| cemented SANDSTONE and
. ~| loose sand, massive, 80 5 |-17.8
— 1 fossiliferous, very sandy, T -
-18.8 |16.01 O tan-gray. 80 6 -18 8
— || LIMESTONE, hard, solid core | | DIA 4" x 5-1/20
— 1 | porous, permeable, vuggy, i
7 solution holes filled with | 100 - D.T. 10 min i
] g friable SANDSTONE, tan-gray H.P. 20 psi s
T massive fossiliferous, very [
. sandy. A
T Y L 21.8 ;
-22.3 |19.571"°77 T - -+
PROJECT mfscmz t1a b | HOLE NO. -



ELEVATION TOP OF HOLE
l::JiI.UNG LOG (Cont Sheet) -2.8 Hole No. CB-MH89-56
Miami Harbor Deepening "RESOhville District 5““’3 Z
— OF SHEETS
ELEVATION | DEPTH | LEGEND cussmcgoycgr MATERIALS :z/'sccgsF AMPLE (Drilling r-‘m:a::fefszm depth
escription ) ERY NO. weathering, eic., i/‘i!";ﬁc:i,) ]
a b c d e f g
- BIT OR BARREL
-22.3 {19.5 ] BLS/0.5"
: | SANDSTONE, moderately hard, | | |~ —~ &~ mT oo
;| porous, permeable, riddled DIA 4" x 5-1/2"
with seams poorly cemented D.T. 34 mi
SANDSTONE and seams of loose| °3 o min
- : , ligh . .P. si
-24.8 | 22.07] sand, Tight gray , oalg D
7 | saND, fine to medium quarfi, . T Settde
- clean, tan, trace shell, 60 7 | Split Spoon o
-] wet (SP) :
-27.3 | 24.57] -27.3 +
< 1| LIMESTONE, very hard, dense,|100 | - [ -27.8 DIA 4% x 5.7/3%
:[ ‘ l{ slightly fossiliferous, tan, DIA 4" x 5-T72"
-28.9 | 26.1 — redeposited crystalline D.T. 11 min
ZT-= =[] LIMESTONE h H.P. 40 psi
R - :
- ~"_| LIMESTONE, soft, weathered, 90 -
— 1 (| chalky, friable, fossili- 30.8
- ferous, whiteymassive, ' .
'3]‘] 1 28'3:%__\‘;\_}; porous, non-permeable.bed P
_ 5 quartz, SAND - (SP) from 25 8 DIA 4" x 5-1/2"
-32.3 | 29.53] -31.1 to -32.3. D.T. 19 min
=+ "’Wl 1 Hég.830 psi
_—II "LIMESTONE, ‘moderately hard, * g
7T T | porous, permeable, weathered| Split Spoon _—
_—i—_‘: fossiliferous, completely 33 - —
- { | | riddled with solution holes, -34.3 12
-35.3 {325 | e messTve Split Spoon 15
T 73 - | -35.8 ._.%,‘.
:'[' "‘"[ LIMESTONE, hard, porous, DIA &% x EIy7pm
L1 permeable, vuggy, riddled x 5-1/
T_[;[T with Targe open solution D.T. 36 min
- holes, slightly fossili- - 76 - .
-1 T | ferous, tan, massive. H.P. 50 psi
“L] |
—l 1
—
:_IJ_I
I 71 , -40.8
_:—r T DIA 4" x 5-1/2"
L
_[ J D.T. 21 min
n 66 | - H.P. 70 psi
-43.8 -43.8
SANDSTONE, hard, porous DIA 4" x 5-1/2"
slightly permeable, well D.T. 15 min
] cemented, very fossili- 100 - HP. 50 .
ferous, tan, massive, T psi
_ solid core.
I s L -46.8
_i i -
ENG FORM g4¢6_ A (ER 1110-1-1801) GPO 1980 OF - 626 503 moxcr  Miami Harbor HOLE NO. -
JUN 67 Deepening CB-MH89-56




ELEVATION TOP OF HOLE

DRILLING LOG (Cont Sheet) 2.8 Hole No. CB-MH89-56
STALLATION
Hojf\ﬂami Harbor Deepening 'NJAaLcksonviHe District 2:55'3 SHSEETS
OF M Ls % CORE g . REMARKS
aevaton | oerm |eomo | St LB et
a b c d e g
] BIT OR BARREL
_E -46.8 BLS/0.5'
DIA 4" x 5-1/2" )
D.T. 12'min
H.P. 40 psi
100 -49.8
—] Soils are field visually 140# Hammer
- “classified in accordance with 30" DROP .
- with the Unified Soils USED ON 2.0
-] Classification System. Split Spoon
7 v (13/8" 1.D. x
. SAMPLE LABORATORY 2" 0.D.)
] - 'ELEVATION “ANALYSIS
Z -2.8 to-4.8 (sc)*
T -4.8 to-10.3 (CL)*
] Note: .
7 *Visual Classification
- " based on Gradation Curve.
. No Atterberg Limits.
—
ENG FORM g3g_A (B8 1110-11361) GpO 1980 OF - 828 003 ot Miami Harbor [HotE no.
- Deeveninag |CB-MH89-56

JUN 67




Hole No.CB-MHO1-13

TNSTALCATION SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF |
1. PROJECT ) o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening . DATUM FOR ELEVATION SHOWN (TBM of NS0
2. TOCATION Coordnates or Station] MLW, Horizonatal Datum: NAD83, FLE .
X=931,232 Y=521,423 - T
3. ORILLING AGENCY Failing 1500
Corps of Esngme,f'; - 13, TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
o N Showi : . H .
End] coowps | S esien:
"NANE OF DRILLER 14. TOTAL NUMEBER € B0 0
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE ETED
A verTicat [JINCLINED 03/06/01_03/06/01
17. ELEVATION TOP OF HOLE —38.6 Ft.
7. THICKNESS OF BURDEN 2.4 Ft.
SFT 18. TOTAL CORE RECOVERY FOR BORING B5.4 %
8. DEPTH DRILLED INTO ROCK 13. . - STGNATURE OFINSPECTOR
9. TOTAL DEPTH OF HOLE 16.3 Ft. J. Arthur, PG
. oc N
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE} Y 5 %)
g am REMARKS x-
& (Description) R;C =z Bit € Barrel g
- 0nzZz [33]
-38.6 -38.6 0
Silty SAND, fine grained, trace of WOH |
small shells fragments, woH F
calcareous, gray. (SM) 35 1 SPT -
WOH J—
-40.6 ” -40.6 WOH I
] LIMESTONE, fossilferous, mod. to 421 2 | -410 SPT i7_F
-] highly wea., very hard, highly 35 2.5
I vuggy, It. gray. L
| B 65 |
I 1 T 2.4 - 3.1 ft, badly broken. -
- I' -
1 . C
$T] 3.4- 7.4 tt, clay filled vugs with Hyd fress: 300 PSI .
H—I fine crystal coating, mod. 100 teturn: [ &
] weathered. DIE{TdD_-—-zaB:t“;én' "
I [
L Low angle irregular open joints: :
T 1 3.1, 3.5, 3.7, 4.4, 4.9,5.2,5.3,5.9, -
T 1 T 6.1, 6.4, 6.8,6.9, 7.1, 7.4, 81, 8.8 -
T and 9.6 ft. Box 1l ~46.0 i
P 7.4 - 120 1t, no clay in vugs. 7.5
- l l -
-4 I =
J- -
T 1 N
L Hyd. Press: 200 PSI [
- 100 H20 Return: 0% 0
1 Low angle irregular open joints: RQD = 100% [
Il 102,108, 115, 12, 12,5, 12.7, 13.2, -
I 13.7, 14.0, 14.2 and 14.4 ft. [
T 1 —
- L -
T4 121 -14.4 1, mod. vuggy with =50.7 N
—T small vugs, fine crystal coating -12.5
I inside vugs, sl. to mod. wea. Hyd. Press: 200 PSI -
L 100 H20 Return: 0% -
T 14.0 - 14.4 ft, mod. wea., mod. Box 2 RAD = 91.3% -
"1} hard, few small to large vugs. [
T 1 -53.0 -
-53.4 14.4 — 14.7 ft, low angle open 100 -53.41P: 200, H20: 0%, RQD: 100% X
|_icint. / woH |15
SAND, fine poorly graded, 67 | 3 SPT won F
calcareous, light gray. (SP) -
-54.9 -54.9 WOH I
] . 140# hammer w/30" drop used with [
. Notes: 2.0' split spoon (13/8"1D. x2* F
. 0.0.). u
- 1. Soils are tield visually bJ —175
] classified in accordance with the 4"X5.5'core barrel with diamond bit |
] Unified Sails Clasification X
- System. L
— 20
] [ 555
PROJECT HOLE NUMBER

F 1838 PREVIOUS EDITIONS ARE OBSOLETE.
K

CB-MHO1-13

Miami Harbor Deepening and Widening




Hole No.CB-MHO1-14

TVISION
South Atlantic

DRILLING LOG

TNSTALCATION
Jacksonville District

SHEET |
OF 1

1. PROJECT
Miami Harbor Deepening and Widening

10. SIZE AND TYPE OF BIT See Remarks

1. DATUM FOR ELEVATION SHOWN (T7BM or MSL)

. oordinates or Station]
X=930,960 Y=521,947

MLW, Horizontal Datum: NAD83, FLE

(XN

3. ORILLING AGENCY
Corps of Engineers

"Failing 1500

13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN

4. HOLE NO. (As shown on drawing titie

disturbed: 0 undisturbed: O

A verTIcAL [CJINCLINED

and file number) - -
5-NANE OF DRILLER CB-MHOI-14 14. TOTAL NUMBER OF CORE BOXES 2 of 2
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE LETED
02/25/01 02/25/01

17. ELEVATION TOP OF HOLE -37.2 Ft.

7. THICKNESS OF BURDEN 0.0 Ft.

8. DEPTH DRILLED INTO ROCK 18.5 Ft.

18. TOTAL CORE RECOVERY FOR BORING 70.7 %

18. SIGNA TURE OF INSPECTOR

1838 PREVIOUS EDITIONS ARE OBSOLETE.
£ FoRu

Miami Harbor Deepening and Widening

CB-MHO1-14

9. TOTAL DEPTH OF HOLE 18.8 Ft. J. Arthur, PG
ELEV. |DEPTH| S CLASSIFICATION OF MATERIALS CORE| 4 &5 REMARKS
o (Description) REC|S 2 A
a M E$] Bit & Barrel
= nz
-37.2] 0.0 -37.2 0
L' LIMESTONE, fossiliferous, mod. -
T to highly wea., hard, highly vuggy N
with large vugs, some pale yellow L
1 fine crystal coatings, It. gray Hyd. Press: 200 PSI —
qd1 . e e [
T Low angle irregular breaks: 0.2, 100 H20 Return: 0% N
411 08,12, 17,191t RQD = 20% X
% I : D.T. = 19 min. —2.5
1L 5
I Badly broken: 0.2 - 0.8, 1.2 = 1.7, -
| 1.9 - 3.5, 5.8 - 9.3 ft. -412 —
I Ll [
1 LI Hyd. Press: 700 PSI C 5
] 100 |Box | He Return: 0% X
oy D.T. = 26 min. i
- -
| Fragmented: 3.5 - 5.8, 6.8 — 9.3 =44.0 -
rl ft. 5.8 — 6.8 ft, highly wea., soft N
71 to mod. hard, sandy. —7.5
T u
. Hyd. Press: 700 PSI o
J 1 75 H20 Return: 0% -
T RGD = 12.5% -
H—Y4 Low angle irregular breaks: 9.3, D.T. = 36 min. N
o ostt [
—1 1 —10
1 -
7 -48.0 [
I 10.8 - 13.8, mod. wea., hard to -
F[ very hard. -
L1 10.8 - 11.7, broke core to remove N
—1 from drill bit. —-12.5
-+ Hyd. Press: 300 PSI -
IT] Fragmented: 12.1 - 13.0 ft. 60 H20 Return: 0% L
-510] 13.8 L ROD = 44% o
- Badly broken: 13.0 - 13.8 ft. D.T. = 12 min. u
SAND, no recovery -
Box 2 [ 15
-53.0) 15.8 -53.0 "
-53.5| 16.3 LIMESTONE, fossiliterous, fine to -
medium gr., highly vuggy with small :
to large vugs, some pale yellow, Hyd. Press: 100 PSI -
fine crystal coatings, 7 H20 Return: 0% it
fragmented, It. gray RGD = 07; —17.5
SAND, no recovery D.T. = 3 min. [
-56.0| 18.8 -56.0 ‘
] 4"X 5.5'core barrel with diamond N
] Notes: bit [
=] . Soils are field visually —20
g classified in accordance with the -
] Unified Soils Clasification N
-] System. .
] [ a0 E
PROJECT HOLE NUMBER




Hole No.CB-MHO01-15

TRSTACCATION SHEET 71
DRILLING LOG South Atlantic Jacksonville District OF 2
1. PROJECT ] o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor DeeP‘e“"‘Q ;"3 W'Tde”'”g . DATUM FOR ELEVATION SHONN (TBM of WS
- vorainates or Station, MLW, Horizontal Datum: NAD83, FLE
X=930247,53 Y=521787,.70 - (NN
3. DRILLING AGENFY Falllng 1500
. nggi‘ gf(fs"g',gi:':n - 73. TOTAL NO. OF OVERBURDEN SAMPLES TAREN
. . { H . H .
and file number) CB=MHOI-15 disturbed: | undlsturbed.zo —
5 NAWE OF DRILLER 14. TOTAL NUMBER OF CORE BOXES 2 0
Pickett 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLE .
IVERTICAL [JINCLINED 01/30/01_01/30/0t
17. ELEVATION TOP OF HOLE -34.0 Ft.
7. THICKNESS OF BURDEN 1.5 Ft.
260 F1 18. TOTAL CORE RECOVERY FOR BORING 90.5 %
8. DEPTH DRILLED INTO ROCK f . 15, STGNATURE OFINSPECTOR
9. TOTAL DEPTH OF HOLE 21.5 Ft. J. Arthur, PG
[: 4 ~
ELEV. |0EPTH| 2 CLASSIFICATION OF MATERIALS ORE| Y & %]
] (Description) REC|EE BRCHARKS L
o % |23 i arre S
= nz @
-34.01 0.0 -34.0 0
41T ] ITIMESTONE. soft to mod. hard, o F
T ] lentaray a7 | 1 SPT o F
-355] 15T ] -35.5 27
Ll LIMESTONE, brown stains, -
1 fossiliferous, mod. to highly wea., o
I ‘hard, fragmented, It. gray 25
R ; I Hyd. Press: 500 PSI 8
31 2.0 - 3.2 ft, moderately hard, 100 H20 Return: 0% [
1T badly broken. RGD = 42.9% -
1 D.T. = 20 min. -
a7 3.2 - 4.0 ft, hard to very hard, o
1 i itted, . . -
N highly pitted, vuggy, fragmented -39.0 C
T 1 Low angle irreqular breaks: 4.0, -
- 4.2, 4.4, 4.7 ft. C
T 5.7 - 10.7 ft, hard to very hard, Box | -
. | : some vugs, fragmented. Hyd. Press; 700 PSI 5
IT 100 H20 Return: 0% [
—L__1 RQD = 76.6 7.5
. I » D.T. =17 min. i
T 5
T 5
I C
T N
TL -43.7 [
T o
11 rl 10
I 10.7 — 13.6 ft, It. grayish brown, -
4 1 T mod. wea., very hard, highly -
I porous, pitted, mod. vuggy. -
T [
T I T Low angle slightly irregular Hyd. Press: 400 PSI -
T breaks: 10.7, 1.1, 11.8, 12.3, 12.4, 67 H20 Return: 0% -12.5
1 12.7, 13.1 ft. RQD f 55.?% -
—f L Fragmented: 13.1 - 13.6 ft, I7.3 - B.T. = 1t min. -
I 17.4 ft, 17.8 - 21.5 ft. -
1 N
4 T -
1 ; T s
— 15
Ir 155 - 16.8 ft, highly wea., mod. =495
] hard, fragmented. [
L T Box 2 Hyd. Press: 500 PSI -
T Fl 100 H20 Return: 0% -
T 16.8 — 17.3 ft, mod. wea., mod. RQD = 43.5% -
1 vuggy, very hard. D.T. = 10 min. L
T I T -518 —17.5
IT 17.3 — 17.8 ft, highly vuggy with [
4T - large vugs, hard to very hard. R
pit Low angle open joints, 16.8, 17.3 Hyd. Press: 500 PSI o
= " 00 H20 Return: 0% o
- : . RGD = 10.8% -
r: Machine breaks: 17.3, 17.4, 17.8 0T =10 min. :—20
L 17.8 - 215 ft, hard. -
=-55.51 215 | =-55.5 [~
] :
SR R IS E JRSNG SR r s s e e e 00 G
HOLE NUMBER

m F?ﬁ“ 1838 PREVIOUS EDITIONS ARE OBSOLEYE.
AR 7

PROJECT

Miami Harbor Deepening and Widening CB-MHOI-15




Hole No.CB-MHO1-15

ELEVATION TOF OF ROLE
DRILLING LOG (Cont. Sheet) | ~34.0 Ft. SRS
PROJECT INSTALLATION
Miami Harbor Deepening and Widening l Jacksonville District
[m] wo ~
ELEV. |DEPTH é CLASSIFIC(%LISOC:\!DC:L“ATERIALS %%%E §§ REMARKS ug)to
w £ |=<5 Bit & Barrel S
— nz [2a]
-t ] — — — — {25
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"LD. X 2" =
] System. 0.0.). -
] 4"X 5.8" core barrel with diamond -
7 bit. 25
N N
. R
— —27.5
- 30
- 325
- 35
- -37.5
. :
= =
= 425
— 45
] X
— —47.5
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . o HOLE NUMBER
MAR T Miami Harbor Deepening and Widening CB-MHO1-15




Hole No.CB-MHO01-16

IVISION SHEET /
DRILLING LOG Ib South Atlantic Jacksonville District OF 2
\. PROJECT . o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening i DATUN FOR ELEVATION SHOWN (TBM or ML
2-TOCATION” TCoordinates or Station] MLW, Horizontal Datum: NAD83, F!
X=929,753 Y=521,634 A ; : LEM
3. DRILLING AGENCY Failing 1500
Corps of E:?:i:rosn _ 13- TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
" and fie number) CB-MHOI-16 disturbed: 3 undisturbed: 0
15 NANE OF DRILLER 14. TOTAL NUMBER OF CORE BOXES 2 of 2
Pickett 16. ELEVATION GROUND WATER
8. DIRECTION OF HOLE ETED
S VERTICAL [JINCLINED 01/29/01 _01/29/01
17. ELEVATION TOP OF HOLE -33.6 Ft.
7. THICKNESS OF BURDEN 4.2 Ft.
18. TOTAL CORE RECOVERY FOR BORING 68.7 %
|8. DEPTH DRILLED INTO ROCK 16.3 Ft. H o STGNATURE OFTNSPECTOR
9. TOTAL DEPTH OF HOLE 20.5 Ft. J. Arthur, PG
ELEV. |DEPTH % CLASSIFICATION OF MATERIALS ICORE] W Pl
& (Description) REC|E 2 BICHARKS Zin
w % |2 pur
pur } (7204 o
-33.6| 0.0 -33.6 0
b SILT, lean, some fine sand, gray. o] -
] (ML) a0 |1 SPT o F
-35.1 1.5 7] -35.1 ! —
Silty SAND, fine to medium o] -
grained, trace limestone, It. N
H gray. (SM) Bl SPT 6 _Fos
-36.6 R -36.6 13 F
41 1 LIMESTONE, mod. hard, some 1o F
] T] fine sand, It. gray 92| 3 SPT 64 |-
-37.8] 4.2 1~ 1 -37.8 —w—t
I LIMESTONE, sandy, highly wea., HP: 400 PSI, H20 Ret.: 0% L
soft to mod. hard, gray 100 RGD = 60%, D.T.= 5 min r
T . -38.8 i —5
1 Poorly cemented, badly broken:
T 4.2 - 4.6 ft. Hyd. Press: 850 PSI "
. |Ll Fossiliferous, mod. to highly 100 H%%ge:u;r_;.&ox -
47 wea., hard to very hard, mod. DT. =15 min [
F5] | vuaay at 46 1t. -40.6 o n -
41 Fragmented: 4.6-5.2, 6.2-7.0, o
| 8.1-8.4,10.9-11.0 ft. 7.7-10 ft, —7.5
T highly vuggy, very hard, brown -
1 1 stains, Hyd. Press: 350 PSI [
1 Low angle irregular breaks: 7.0, 100 H20 Return: 0% —
1 7.3,7.7, 8., 8.4, 9.1, 9.6, 10.5, 10.9 RAD = 77.5% C
r— ft D.T. = 19 min. o
i 10
71 a
Ty Box | -
I 1o -2 ft, It brownish gray, ~44.6
- T I mod. wea., highly porous and —
T pitted, few small vugs. [
T u
ILJ .2 - 1.5 ft, It. gray, highly wea., 125
771 soft to mod. hard, badly broken. Hyd. Press: 350 PSI -
T X : 35 -
4 Very hard, mod. vuggy at iL5 30 Hzgggeiug‘v‘.xox C
Ir Fragmented: 1.6 - 11.9, 12.3 - O.T. = 10 min —
u rl 12.5, 16.2 - 16.8, 17.3 — 18.5 ft. e ! [
-48.6| 15.0_ 1L Low angle irregular breaks: 1.9, [ 15
] a3t /] .
h N
-49.6| 16.0 SAND, no recovery -49.6 -
I LIMESTONE, ft, hard to very o
1] hard, mod. vuggy, highly pitted, Hyd. Press: 400 PSI -
JI_ 1 mod. wea,lt. gray 100 H20 Return: 0% N
iy RGD = 40% [ 175
P4 6.8 - 17.3 ft, highly wea., mod. D.T. = 13 min. -
4] hard to hard, badly broken. -52.1 -
1 I
gl Box 2 Hyd. Press: 450 PSI -
] 5 H20 Return: 0% N
RQD = 15% L
I D.7. = 6 min. 20
-54.1120.5 T -54.1 -
] [
- -
. L
AUUTON S USRI GO SRUNY X SN )7
ENG FORM 1838 PREVIOUS EDITIONS ARE 0BSOLETE. PROJECT HOLE NUMBER
MAR T Miami Harbor Deepening and Widening CB-MHO1-16




Hole No.CB-MHO1-18

ELEVATION T0P OF AOLE SHEET
DRILLING LOG (Cont. Sheet) | _335 Ft “or 5
PROJECT INSTALLATION
Miami Harbor Deepening and Widening Jacksonville District
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE| 4 & 3
u (Description) REC|E 2 REMARKS E3
2 % |23 Bit & Barrel S
- nz . @
— T 1 — — 1225
B Notes: 1. Soils are field visually o
] classified in accordance with the 140# hammer w/30" drop used with [
- Unified Soils Clasification 2.0" split spoon (1 3/8" 1.D. X 2" —
] System. 0.D.). -
] 4"X 5.5' core barrel with diamond N
- bit. 25
] Used Modified RAD. Rock sections [
- less than 4" were counted if they .
] were part of a hard rock area -
] broken because of vugs. N
- -
— —21.5
- 30
—] 325
- 35
- 375
> 40
-] 425
—] L 45
] i
- 475
[ -
ENG F9Ru 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT o HOLE NUMBER
MART Miami Harbor Deepening and Widening CB-MHOI-16




Hole No.CB-MHO1-17

SHEET I
DRILLING LOG South Atlantic Jacksonville District OF 2
I. PROJECT ] o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Oeepening and Widening T DATUM FOR ELEVATION SHOWN (7BM or NSLJ
: oordnates or Station] MLW, Horizontal Datum: NADB3, F
X=929,714_Y=522,72I NP AETR T
3. DRILLING AGENCY Failing 1500
. 53{51 3‘;5;"3'.'355'; —— 13, TOTAL NO. OF GVERBUROEN SAMPLES TAKEN
" and file number) CB-MHOI-17 disturbed: O undnstuvbed:zof -
5 NANE OF DRILLER 14, TOTAL NUMBER OF CORE BOXES o
Pickett 16. ELEVATION GROUND WATER
8. DIRECTION OF HOLE X TETED
SJVERTICAL [ INCLINED 02/25/01_02/26/01
17. ELEVATION TOP OF HOLE -33.0 Ft.
7. THICKNESS OF BURDEN 0.0 Ft.
18. TOTAL CORE RECOVERY FOR BORING 64 %
9. TOTAL DEPTH OF HOLE 22.5 Ft. J. Arthur, PG
ELEV. |DEPTH 2 CLASSIFICATION OF MATERIALS ORE] i} REMARKS @
y (Description) REC|E® Bit & Barrel ER7S
o x |23 i arrel S
pun wnz m
-33.01 0.0 -33.0 0
4TI 1 LIMESTONE, mod. hard, some o F
11 ] sand, It. gray 20 | SPT o F
31 ] -34.5 =
1T ] 5 F
47 33| 2 SPT 14 F
7T ] 2.5
-36.0] 3.0 1T 1 -36.0 26 F
Ll LIMESTONE, fossiliferous, mod. 23 |
T 1 to highly wea., mod. hard to s -
4.1 hard, highly vuggy with small to L
P large vugs, It. gray 23 |
4L 7 X Hyd. Press: 700 PSI 20 F
— T it. brown, highly wea. at 2.9 ft. H20 Return: 0% —5
Fg 2.9-4.7 t, poorly cemented, 100 RGD = 16% 30 r
41 . 1] badly broken. D.T. = 36 min. 70 F
Ll 4.7 - B.7 ft, It. yellow brown -
1 stains. 4.7 - 8.7 ft, mod. hard N
T to hard, badly broken. -40.5 [
4 I : 6.7 — 7.5 ft, fragmented, hard. R 75
I T 1% 7.5 - B.7 ft, It. gray, some It. N
11 brown stains. 7.5 - 7.9 ft, mod. -
3| wea, hard to very hard —
171 fragments. R
J Hyd. Press: 700 PSI -
I 7.9 ~ B.7 ft, poorly cemented, 100 H20 Return: 0% -
1 badly broken. RGD = 32% 10
1 B.T. = 13 min. -
| Fragmented: 8.7-10.0, 10.5-11.2, -
11 1.6-12.5 ft. -
1 i
-1 8.7-12.5 ft, It. brown fine crystal -
T coatings. ~45.5 [ 105
- l l -
b r [l Fragmented: 12.5 - 15.0 ft. =
| 12.5 - 13.0 ft, hard to very hard. -
I n
T 13.0 - 15.0 t, highly wea. Hyd. Press: None [
-48.0 50 H20 Return: 0% [ 15
SAND, no recovery RQD = 10% 5
D.T. = 5 min. -
-50.5 =-50.5 - 175
-50.8 LIMESTONE, fossiliferous, mod. e
to highly wea., very hard, highly u
pitted, few small to large vugs, [
It. gray —
Hyd. Press: 200 PSI i
SAND, no recovery 67 H2g§39t:rg%0% C 50
D.T. = 4 min. -
| -55.5 SRR SRS N U W07
el o
EN%F; 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
MA Miami Harbor Deepening and Widening CB-MHO1-17




Hole No.CB-MHO1-17

ECEVATION TOP OF HOLE SHEET
DRILLING LOG (Cont. Sheet) | ~33.0 Ft. Ay
PROJECT INSTALLATION
Miami Harbor Deepening and Widening Jacksonville District
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE| 4 5 REMARKS @
W (Description) REC|ED ; S
© < 123 Bit & Barrel 9
pr} wZz 53]
— — . _— s —22.5
] Notes: 140# hammer w/30" drop used with [
] 2.0° split spoon (1 3/8" L.D. X 2" L
-] 1. Soils are field visually 0.0.). —25
] classified in accordance with the C
b Unified Soils Clasification 4"X 5.5" core barrel with diamond -
3 System. bit -
b Hole terminated at -40.4. SPT -
4 first 6.0'. Drilled next day from X
— -33.0 to -56.5. Cored after first —27.5
] 3.0'. Second setup X=828,714 X
] Y=522,724 C
] 30
- 325
= 35
= -37.5
-] 40
. -
- 425
= s
] 475
EN% F?RM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . HOLE NUMBER
ART Miami Harbor Deepening and Widening CB-MHO1-17




Hole Ho.CB-MH 89

DIVISION INSTALLATION . . A SHEET
DRILLING LCG South Atlantic Jacksonville District oF 2 smi
1. PROJECT . 10. SIZE AND TYPE OF BIT See Remarks i
Miami Harbor Deepening 17 DATUM FOR ELEVATION SHOWN (TBM o 3L
.|2- LOCATION (Coordinates or Station) MLW
" x = 774, y = 522,147 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Failings 1500
Corps of Engineers 13. TOTAL NO. OF OVER- __ | DISTURBEG i UNDIsTURS
4. HOLE NO. (As shown on drawing fitlo] BURDEN SAMPLES TAKEN |} H
and file numbed) i CB-MH89-69 H H
SN AWE GF GRICLER 14. TOTAL NUMBER CORE BOXES 2
‘R. Gordon 1. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE |STARTED |COMPLETED
[XIVERTICAL [CJINCLINED DEG. FROM VERT. '6- DATE HoLE | 9-28-89 i 9-28-89
- 17. ELEVATION TOP OF HOLE -2 7 _ §
7. THICKNESS OF OVERBURDEN
18. TOT AL CORE RECOVERY FOR BORING 66
8. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPEGTOR
S. TOTAL DEPTHOF HOLE 22,5 Geologist, Joe Gentile
ELEVATION| DEPTH [LEGEND CLASSIFICATION OF MATERIALS Aecov: (Deitling timo, weto: tone. A
ip ERY weathering, otc., if eignitloniry®’
a b c d . f 9
] BIT OR BARREL
-27.5 0.0] -27.5 BLS/0.5
-28.2 0.7% SAND, fine to medium 1 Lit s Setj:_kt
quartz, shelly, gray (S 88 Seli paoon ;
—29.0 1_5] i 2 L !
- - LIMESTONE, tan, soft, _29'0, - e
- weathered, loosely .80 B ] e S
_T- cemented seams with _ DIA 4" x 5-1/2"D.]
-30.5 3.6+ compacted calcareous 100 -30.5 7 miny_p 20 ps
I . silt from -30.5 to e N —
- -33.5 DIA 4" x 5-1/2"
- D.T. 5min
:I“}; 0 - H.P. 20 psi
a7
S
~33_5 6.6 -+ moderately hz.ard, porous -33.5
——-| permeable, riddled with| |} — e
— solution holes, fossili- Split Spoon 10
— ferous, tan, massive 60 4 5
. from -33.5 to -35.5 35 0 *—-9-
-35.5 8—6H (RSSUUERGU [SSR T e it . 27
L 1 v 100 5 [35.5 .25
4, /. |LIMESTONE, very hard, . " "
—]. !lcrystalline, dense, gI1A, 458)(["1.5"_1/2
T solid, solid core, . R
I 7] few fossils 100 - H.P. 60 psi
i Many Llarge open solu-
R tion holes lined with
— catcite crystals, tan, ‘39-‘5
O massive, solid core - T B "““ T e
: from -36.3 to -37.5 DIA 4" x 5-1/2"
] D.T. 18 min
] 100 - H.P. 75 psi
__ "41.5
I DIA 4" x 5-1/2"
— D.T. 32 min
—f=-t-:| riddled with large open 73 - H.P. 80 psi
. | solution holes from
— 1 =37.5 to =-41.5
- ! 44,5
—+ DIA 4" x 5-1/2" [
-45.,8 18.3} D.T. 26 min [
. e R e —— 330 = | H.P. 30 psi [
] SANDSTONE, moderately i
-47.0 |19.59] hard -
1 SAND, fine to medium - . B
- auarts . fraca oilbr -
] tan, wei, a few SAND- N
— STONE lenses (SP) =
PROJECT Miami Harhnr THot = ns

ENG FORM 17 2«

DR EV AT e ERETIANE fme mme A -



[ElEVATION TOP OF HOLE

g A7

DRILLING LOG (Cont Sheet) -27.5 Hole No. cp—MH89—¢
PROJECT INSTALLATION 3 . SHEET
Miami Harbor Deepening IJacksonviLLe District of 2 sHEers
CLASSIFICATION OF MATERIALS % CORE [RCNETR .. REMARKS
ELEVATION | DEPTH | LEGEND ( Description) REEC,SV’ (D.;:{:;Zfrf;:,"u:fﬂf/r ,f';‘,fb;}{;’,’,'z of
a b ‘¢ d e g
- BIT OR BARREL
- BLS/0.5"
— -48.5
Split Spoon ﬁ
- 11
[-50.0 |22.5] 80 | 6 |-50.0 —l
] et e+ e 12
I Soils are field visually 140# hammer with 30"
] classified in accordance drop used on 2.0' spl
] with the Unified Soils spoon (1 3/8" I.D. x
I { Classification System. 2"0.D.)
T - SAMPLE LABORATORY
_ ELEVATION ANALYSIS
- -48.5 to -50.0 (SP) *
- NOTE:
] * Visual classification
= | based on Gradation Curve.
- No Atterberg Limits.
- — _F
ENG FORM 1g34_A (ER 1110-1-1801) GPO 1980 OF - 628 603 PROJECT  Miami Harbor NOLE NO.



Hole No.CB—-MH-95-1

SHEET |
DRILLING LOG South Atlantic Jacksonville District OF 1
- PROJECT i : 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening . OATUN FOR ELEVATION SHOWN (7BM or NaL
2. TOCATION (Coordinates or Statlon] MLW
| X=770,027 Y=524,555 T2, WARUF ACTURER'S DESTGNATION OF DRILT
3. DRILLING AGENCY Failing 314
Corps of Engineers ~YOTAL NO. v MPLES TAKEN
. . S SHhOWN ON araw, : . H .
and file number) CB-MH—-951 dusturbeq. 0 undisturbed: 0
~ AN BRIL 14. TOTAL NUMBER OF CORE BOXES |
C. Robbins 16. ELEVATION GROUNO WATER Tidal
®. DIRECTION OF HOLE 3
SAVERTICAL [JINCLINED 4/24/95 4/24/95
17. ELEVATION TOP OF HOLE -21.0 Ft.
7. THICKNESS OF BURDEN O Ft. 18. TOTAL CORE RECOVERY FOR BORING 58 %
8. DEPTH DRILLED INTO ROCK O Ft. m.'
9. TOTAL DEPTH OF HOLE 21.7 Ft. J.Aurthur
=] wa ~
ELEV. |DEPTH Z CLASSIFI‘.}%LIS?:ﬂp%E r';I)ATERIALS %OER"::E :g REMARKS g.
e % |3 Bit or Barrel S—
- nZz 53]
=-2/0}] 0.0 =210
¥/ CLAY, silty, fat, some fine quartz s
:/ sand, gray (CH) SETTLE|
f/ Soils are field visually classitied
-/ in accordance with the Unified soils [
:/ Classification System | SPLIT SPOON -
—:/ 140 # Hammer with 30 inch drop used 2.5
:/ used on 2' Split Spoon -
q/ (13/8"1.D.X 2" 0.D.) L
-253] 4.3 % -25.3 -
::I[?[: LIMIESTONE, mdodertate!y harg, -
-] solution riddied, silt and san -
4II (quartz) filled cavities, light gray 2 SPLIT SPOON 27 F J
II -26.8 s
o , -
7 3 : SPLIT SPOON P
=263 7'3_1 I open cavity from -28.3 to ~31.3 ~26.3 75
] OROPPEF
- SPLIT SPOON -
~31.3] 10.3 s -313 —10
] LIMESTONE, very hard, DIA 4X51/2 -
40 fossiliferious, highly pitted and 100 D.T. I3 MIN H.P. 110 PSI X
— T vuggy with small to large vugs, -32.4 _
] = moderately weathered, light gray DIA 4 X 51/2 [
4T to white, fraactured and broken : D.T. 40 MIN -
i | zones H.P. 100 PSI 125
. 24 "
T [
1 N
% L 15
] -36.6 N
15 SAMPLE LABORATORY DA 4 X 22 3
-1 ELEVATION ANALYSIS B2 ;gl -
r -24.3/-28.9 (ML)* P C
T u
I NOTE: F
*Visual classification 3 7.5
I based on grain size curve ™
3 no Atterberg Limits. -
4T 1 -
b -40.5 -
4 D.T. 20 MIN  H.P. 100 PSI -
—r &3 -41.3 20
1 DIA 4X51/2 -
- (06 D.T. 45 MIN H.P. 120 PSI :
—q2.7] 217 4 -42.7 -
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
A Miami Harbor Deepening CB-MH-95-1




Hole No.CB-MH-95-2

DIVISION NSTALCATION SHEET J
DRILLING LOG l South Atlantic Jacksonville District OF 1
. Psggf':arbm Beepening 10. SIZE AND TYPE OF BIT See Remarks
i 1. DATUM FOR ELEVATION SF
2. LOCATION (Coordinates or Station] ! MLWW OR ELEVATION SHOWN (75N or NSLJ
X=769.993 Y=-523,885 T2 WANUF ACTURER'S DESTGNATION OF DRTLC
3. DRILLING AGENCY Failing 314
Corps of Engineers 135, TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
3. HOLE NO. (As shown on drawihg Tite C ;. " .
and fite number) CB-MH-95-2 disturbed: 0 undisturbed: 0
= NANE OF DRICLER 14. TOTAL NUMBER OF CORE BOXES |
C. Robbins 16. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE TETED
CAVERTICAL [JINCLINED 4/25/94 4/25/94
. ELEV -24.3 Ft.
S TTICKNESS OF BURDEN O FL. 17. ELEVATION TOP OF HOLE —24.3 Ft
oF 18. TOTAL CORE RECOVERY FOR BORING 35 %
8. DEPTH DRILLED INTO ROCK . B STENATURE GFGEOLOGTST
9. TOTAL DEPTH OF HOLE 10.9 Ft. J.Aurthur
ELEV. |[DEPTH| 2 CLASSIFICATION OF MATERIALS ORE| Y & REMARKS Pl
o (Description) REC|S $ Bit or B Zin
a rEE] it or Barrel S
puw nz =2}
-24.3]1 0.0 -24.3
Y/A CLAY,silty, fat, some fine quartz SETTLE
:/ sand, gray (CH) -
:% -
/ I SPLIT SPOON -
-:Z» 2.5
~28.9] 46 :% LIMESTONE, moderately hard, ~26.9 C
—294] 513X L] soltion riddled, silt and sand 0o 2 | 294 SPLIT SPOON A
41 (quartz) filled cavities, light gray  / DIA 4X51/2 -
4T 7 LIMESTONE, moderately hard to 19 D.T. 13 MIN H.P. 10 PSI N
31 hard, fossiliferious, highly pitted _30.7 -
— T ; . -
and vuggy with small to large DIA 4 X5 1/2 [
T vugs, moderately weathered, light D.T. 40 ML -
1 gray to .T. N -
H.P. 100 PSI
I 75
1 [
badly broken from -29.4 to —-30.7 L
] o N
7 fragmented from —-30.7 to —31.4 -
i -
] 10
e :
-35.21 10.9 T -35.2 5
] Note: 140# Hammer with 30" drop used on [
. Soils are field visually classified in 2' Splitspoon (1 3/8 I.D. X 2" 0.0.) -
] accordance with the Unified Soils —12.5
4 Classification. o
] -
- =’
— -17.5
= 20
! 000
|
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
A Miami Harbor Deepening CB-MH-95-2




Hole No.CB-MH—-95-3

TVISION TRSTALCATY. SHEET ]
DRILLING LOG lﬁ South Atlantic Jacksonville District OF 1
I. PROJECT ] 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening 7. DATUM FOR ELEVATION SHOWN (TBM or W3LJ
3 oordinates or Statlon]) MLW
X=770,366 Y=524,1I1 72 HANUF ACTURER'S DESTGNATION OF DRILT
3. DRILLING AGENGY Failing 314
. gg{ gi;’(ﬁ”g’;eeg T 13. TOTAL NO. OF OVERGURDEN SAMPLES TAKEN
. . wn B . H .
and fite number) CB-MH-95-3 disturbed: 0 undisturbed: 0
= NANE OF DRILLE 14. TOTAL NUMBER OF CORE BOXES |
C. Robbins 16. ELEVATION GROUND WATER Tidal
8. DIRECTION OF HOLE ETED
BAVERTICAL [J INCLINED 5/4/94 _ 6/4/94
17. ELEVATION TOP OF HOLE —26.7 Ft.
7. THICKNESS OF BURDEN O Ft.
T 18. TOTAL CORE RECOVERY FOR BORING 88 %
8. DEPTH DRILLED INTO ROCK . 16 STGNATURE OF GEOLGGIST
9. TOTAL DEPTH OF HOLE 16.1 Ft. J.Aurthur
[m] w o .
ELEV. |DEPTH| = CLASSIFICATION OF MATERIALS ORE] o w
w (Description) REC|E @ REMARKS
2 2 |23 Bit or Barrel
v nz
=26.7] 0.0 -26.7 0
L LIMESTONE, very hard DIA 4 X51/2 -
1 fossiliferious, broken, moderately D.T. 28 MIN -
rl weathered, and vuggy gray to H.P. 80 PSI R
T light gray 100 —
i u
HL :
L 2.5
H -29.7 -
- DIA 4X51/2 u
I D.T. 18 MIN -
T I I 100 H.P. 80 PSI -
I . | N
- T T =317 - 5
4T DIA 4X51/2 -
. D.T. 15 MIN -
47 H.P. BO PSI [
I 100 2
I i
1 -
- (75
T -34.7 -
L1 DIA 4X51/2 -
| D.T. 10 MIN -
I T ; H.P. 80 PSI -
B " :
—I 49 —10
11 -
I "
T i
T "
1 o
- -38.6 N
JT BIA 4X 51/2 s
-1 h D.T. 16 MIN —12.5
R H.P. 100 PSI "
471 -
1 100 -
T -
I N
I g
- -41.9 C 15
L] D.T. 19 MIN -
T 100 N
-428| 164 11 -428 HP.NO [
- 175
= 20
] -
‘ ; P ] ;
ENG FORN 1838 PREVIOUS EDITIONS ARE 0BSOLETE. PROJECT HOLE NUMBER
ART Miami Harbor Deepening CB-MH-95-3




Hole No.CB-MH-95-4

TRSTALLATION SHEET [
DRILLING LOG South Atlantic Jacksonville District OF /
1. PROJECT ) 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening Ti. DATUM FOR ELEVATION SHOWN (7BM or NSLJ
2. LOCATION (Coordinates or Statlon] MLW
X=770,518 Y=523,584 12 WANUF ACTURER'S DESTGNATION OF DRILT
3. DRILLING AGENCY F ailing 314
gg{gi é’flfng;’”ee':n S 13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
. . S Shown H . H .
and fie ber) CB-MH-95-4 disturbed: 0E undusturbed.zo
H———ﬁ—m NANE-OF DRILLER 14. TOTAL NUMBER OF CORE BOXES
C. Robbins 15. ELEVATION GROUNO WATER Tidal
8. DIRECTION OF HOLE 18. DATE HOLE _STARTED COMPLETED
SAVERTICAL [JINCLINED 5/3/95 _5/3/95
17. ELEVATION TOP OF HOLE —23.7 Ft. -
7. THICKNESS OF BURDEN O Ft.
18. TOTAL CORE RECOVERY FOR BORING 88 %
8. DEPTH DRILLED INTO ROCK O Ft. - STGRATURE OFGEOLOGIST
9. TOTAL DEPTH OF HOLE 19.7 Ft. J.Aurthur
[m} we ~
ELEV. |[DEPTH| = CLASSIFICATION OF MATERIALS ICORE| o w )
o (Description) REC|E 2 B 3
w b4 :’t) =} o e pur}
- 4 [+3]
-23.71 0.0 =23.7. 0
Y/ CLAY, silty, tat, trace fine sand -
:/ and small shell fragments, gray SETTLE
] / (CH)
:/ Soils field visually classified in N
—/ accordance with the Unified Soils -
] / Classitication System ! SPLIT SPOON F e
:/ 140 # Hammer with 30 inch drop E '
,/ used on 2° Split Spoon N
—_/ (13/8" 1D, X 2' 0.0.) -
—28.4| a1 YA -28.4 -
—LI] LIMESTONE, moderately hard, DIA 4X51/2 [ 5
1L I} fossiliferous, moderately to highly 100 D.T. 21 MIN -
T weathered, highly pitted and H.P. BO PSI :
4T I} vuggy with small to large vugs, -29.9 -
I I| Dbadly broken, some silt and clay, : DIA 4 X 51/2 N
4TI light gray to white D.T. 12 MIN N
II 100 H.P. 100 PSI -
—I1I 75
I -31.8 C
I DIA 4 X 51/2 N
JII D.T. 25 MIN -
Iz 50 H.P. 100 PSI -
I :][I [
-I -
Iz -34.0 —10
I DIA 4 X 5 1/2 -
111 D.T. .
I I H.P. 100 PSI =
-354| N7 4T T i
LIMESTONE, very hard, [
171 moderately weathered, 42 y
T moderately vuggy, fragmented __2'5
T and broken zones, gray -
T -37.8 -
T DIA 4 X 51/2 -
I D.T. 168 MIN 8
—r 100 H.P. 80 15
P a
10 -39.4 -
- DIA 4 X 51/2 C
I D.T. 27 MIN -
-I rI 100 H.P. 80 -
B =
— —17.5
-41.7
] DIA 4 X 5 1/2 s
Jr I T 100 D.T. 10 MIN -
1T H.P. 80 -
-43.4| 19.7 I -43.4 +
— —20
- -
] SAMPLE LABORATORY 5
E -23.7/-28.4 (SM)x -
i i e H i -
| ] [
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . HOLE NUMBER
ART Miami Harbor Deepening CB-MH-95-4




Hole No.CB-MH—-95-5

SHEET /1
DRILLING LOG South Atlantic Jacksonville District OF 1
1. PROJECT ] : 10. SIZE AND TYPE OF BIT See Remarks
Miami.Harbor Deepening W DATUN FO HOWN or ST
2. LOCATION (Coordinates or Station] MLW ]
X=770,938 Y=524,170 T2 RANUF ACTURER'S DESTGRATION OF DRILT
3. DRILLING AGENPY Failing 314 .
Corps of E"Q'"sl‘f’; - 13 TGTAL NO. OF OVERBURDEN SAMPLES TAKEN
:. HUCE NO. 123 SFO 3 FE ﬂm 3 N . .
and fiie ber) CB-MH-95-5 dusturbgd. 0 undisturbed: 0
= A BRICT 14. TOTAL NUMBER OF CORE BOXES 2
C. Robbins 16. ELEVATION GROUND WATER Tidal
8. DIRECTION OF HOLE X ETED
AVERTICAL [JINCLINED 5/6/96 __5/5/95
e TICRIESS OF BURSEN O E 17. ELEVATION TOP OF HOLE —25.2 Ft.
- . = 18. TOTAL CORE RECOVERY FOR BORING 81 %
8. DEPTH DRILLED INTO ROCK O Ft. 6. STGNATURE OFGEOLOGIST
9. TOTAL DEPTH OF HOLE 17.8 Ft. J.Aurthur
] wa ~
ELEV. |DEPTH z CLASSIFIC(%?S?:::;)OQE .:;ATERIALS %OERCE :g REMARKS g-
[ % (23 Bit or Barrel ST
- nZz o
-252] 0.0 =252 0
4/ CLAY, silty, fat, trace fine sand , :
:/ gray (CH) SETTLE
'E/ Soils are field visually classified —
_ / in accordance with the Unified Soils -
:/ Classification System | SPLIT SPOON R
'?/ 140 # Hammer with 30 inch drop 25
:/ used on 2" Spiit Spoon -
] / (13/8"1.D. X 2" 0.D.) N
-29.5| 4.3 ] A -29.5 C
4L II LIMESTONE, hard, fossiliferous, DIA 4X51/2 -
—JX I| moderately to highly weathered D.T. 13 MIN 5
4I I} highly pitted and vuggy with small 100 H.P. 100 PSI -
1T I| to large vugs, badly broken and . N
4I I fragmented, light gray to white -31.4 [
qII DIA 4 X 5 1/2 [~
I I 0.T. 10 MIN -
1ITI H.P. 100 PSI [
—II 7.5
T -
jII -
-34.0] 8.8 __:I I Cavity 52 -
S o
-36.4| 12 lam -36.4 3
L1l LIMESTONE, very hard, slightly to DIA 4 X 51/2 -
T 1 moderately weathered, D.T. 2t -
T moderately to highly pitted and H.P. 100 PSI [
I T I vuggy, light gray to white 100 [ 125
I [
I . T L
- -39.4 n
Hy DIA 4 X 5 1/2 :
T D.T. 33 MIN :
- H.P. 80 ad
T L -
[ -
- 100 -
I N
1 -
I C
7 5
-43.0| 7.8 1o -43.0 -17.5
- SAMPLE LABORATORY [
: -25.2/-29.5 (ML)* -
] NOTE: :.20
B *Visual classification X
b based on grain size curve -
] No Atterberg Limits. -
ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ‘ HOLE NUMBER
ART Miami Harbor Deepening CB-MH-95-5




Hole No.CB-MH-95-6

. 1 SHEET 1
DRILLING LOG South Atlantic Jacksonville District OF /|
. PROJEC] ) 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening T DATUM FO! VATION SHOW BN oF T
2. TOCATION (Coordinates or Station] MLW
X=770,887 Y=523,782 T2 WANUF ACTURER'S DESTGNATION OF DRILT
3. DRILLING AGENCY Failing 314
. gg{gi;’(ﬁ"?"”fﬁz ST 13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN
. 5 L/ : o B .
and file number) CB-MH-95-6 disturbed: O undisturbed: 0
H—-——é——s_ NANE OF DRILLER 14. TOTAL NUMBER OF CORE BOXES |
C. Robbins 16. ELEVATION GROUND WATER Tidal
6. DIRECTION OF HOLE LETED
A VERTICAL [JINCLINED 5/7/95 _ 5/7/95
17. ELEVATION TOP OF HOLE —28.7 Ft.
7. THICKNESS OF BURDEN 0 Ft.
0 Ft 18. TOTAL CORE RECOVERY FOR BORING 57 %
8. DEPTH DRILLED INTO ROCK . 19 SIGNATURE OF GEOLOGIST
9. TOTAL DEPTH OF HOLE 14.4 Ft. J.Aurthur
(=] we ~
ELEV. |DEPTH| = CLASSIFICATION OF MATERIALS ICORE] - w [%2)
u (Description) REC|S 2 B.':EMABRKS | =
a2 % [<3 it or Barre S
- nZz 23]
-28.71 0.0 —28.7
-V CLAY, silty, fat, some fine quartz L
:% sand, gray (CH) SETTLE}
3 Soils are field visually classified : -
j% in accordance with the Unified Soils ! SPLIT SPOON C
:% Classification System [
-~ . . —2.5
E 140 # Hammer with 30 inch drop L
-3L8] 3.l = / used on 2' Split Spoon -3L.8 N
3] (13/8"10.x 2" 0.0 / DIA 4 X & 172 -
3 LIMESTONE, hard, fossiliferious, HP. 80O -
b highly pitted and vuggy with small o =
T tolarge vugs, moderately to -
I8 highly weathered, badly broken 42 [ 5
] zones, light gray to white -
4T  from -38.1 to ~38.7 very hard, -
L slightly to moderately weathered, _35.4 -
g - slightly to moderately pitted, : DIA 4 X51/2 -
T moderately vuggy with small to -
5 large vugs D.T. 10 MIN 75
T a H.P. 80 PSI /-
L N
o [
- -37.6 [
0 DIA 4 X 5 1/2 -
1 D.T. 14 MIN -
-38.7] 10.0 7] H.P. 100 PSI :_'0
SANDSTONE, very hard, fine L
grained, some fossils, slightly to 56 i
moderately weathered, highly L
vuggy with large to small vugs. —
badly broken, gray I
-410) 12.3 Q10 -41.0 ™
Fr1 LIMESTONE, very hard, highly DIA 4 X 5 1/2 —12.5
n porous, pitted and vuggy, with DB.T. 12 MIN [
- small to large vugs, moderately 100 H.P. 100 -
;:J:'!I weathered, fossiliferious, light . -
ray to gra N
—43.7| 144 3 9OV 09 -43.) C
] trom —41.9 to -42.5, hard, highly i
—] weathered, badly broken 15
] 140 # Hammer with 30 * drop N
§ used on 2" Split Spoon L
] Soils are field visually classitied (+3/8" L.D. X 2"0.0.) -
] in accordance with the Unified Soils s
. Classification System S
~] SAMPLE LABORATORY 176
9 ELEVATION ANALYSIS -
] -28.7/-31.8 (SM)* C
g NOTE: -
] *Visual classification N
1 on grain size curve L
-] No Atterberg Limits. _—20
4 221
[
HOLE NUMBER

EN% F?RM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT
AR 7

Miami Harbor Deepening

CB-MH-95-6




Hole No.CB—-MH-95-7

NSTATCATION SHEET 1)
DRILLING LOG South Atlantic Jacksonville District OF /1
1. PROVECT ) 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening T OATON VATION BN or WSL
. oorainates or Station) MLW
X=771,323 _¥=523,803 2. WANUFACTURER'S DESTGNATION OF DRILT
3. DRILLING AGENCY Failing 314
Corps of i"f'gﬁs’:n - 13- TOTAL NO. OF OVERGURDEN SAMPLES TAKEN
and file number) CB-MH-95-7 disturbed: 0 undisturbed: 0
5. NAM 14. TOTAL NUMBER OF CORE BOXES 2
C. Robbins 16. ELEVATION GROUND WATER Tidal
[6. DIRECTION OF HOLE : ETED
CVERTICAL [CJINCLINED 5/7/85___5/7/95
17. ELEVATION TOP OF HOLE -25.4 Ft.
7. THICKNESS OF BURDEN O Ft.
18. TOTAL CORE RECOVERY FOR BORING 58 %
8. DEPTH DRILLED INTO ROCK O Ft. 15, STGNATURE OFGEOLOGIST
9. TOTAL DEPTH OF HOLE 18.2 Ft. J.Aur thur
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS iCORE] Y (5 5
u (Description) REC|E 2 B.’:E"ABRKS ' -
a < |=3 it or Barre S
- nzZz @
-254] 0.0 ~-25.4
1/ CLAY, silty, fat, some fine quartz C
:% sand, gray (CH) SETTLE
:% ' SPLIT SPOON -
"'_'/ :-2.5
E / LIMESTONE, hard, fossiliferous, C
] highly weathered, highly pitted [~
—29.2] 3.8 ] 4 and vuggy with small to large -29.2
298| 4.4 15 vugs, badly broken, gray DIA 4 X.51/2 -
- 7/ D.T. 7 MIN o
7 CLAY. fat, same linestone ) H.P. BO PSI .
— fragments, greenish gray (CH —
-3.0] 5.6 4 A g g gray r
] LIMESTONE, very hard, N
— fossiliferous, moderately 37 [
] weathered, slightly pitted, a few -
15 small to large vugs, gray [
L1 -
. I ) -_7.5
] from — 34.0 to -34.2 fragmented o
] f 34.6 to —34.8 moderatel ~340 :
rom —34.6 to —34.8 moderately [
I : l: to highly weathered, moderately 81? g ﬁ& 72 -
L] hard, badly broken, low angle 100 H.P. 80 PSI [
T breaks o -
-35z1 193y ‘ -35.7 —10
ST Y ] SANDSTONE, very hard, fine DIA 4 X 5 1/2 s
o grained, some fossils, highly D.T. 17 MIN -
- vuggy with small to large vugs, H.P. 100 PSI [
T moderately weathered, gray from -
I ~35.7 to -35.9 [
-] LIMESTONE, very hard, some fine —12.5
4 quartz sand, moderately 8! N
B o weathered, fossiliferous, -
Lrll moderately to highly pitted and -
Ty  vuagy with small to large vugs, -
o= gray [
3 C 15
T trom -36.1 to -39.9 light gray to —
-ltr:-‘_ white, low angle breaks =40.9
- from —40.9 to -43.6 light gray to DI ;‘OXMISN'/2 -
-5 gray, moderately to highly HP. 100 PSI =
L1 weathered, highly pitted and h X
Lo vugy with large to small vugs, 56 L
| some light yellow coating inside -_'75
4rT vugs, low angle breaks e
-43.6] 18.2 T -43.6 -
- Soils field visually classificated 140 # Hammer with 30" drop -
] in accordance with the Unified used on 2" Split Spoon "
] Soils Classification System (13/8"1.D.x 2" 0.0) -
] SAMPLE LABORATORY 20
] -25.4/-21.2 (SM)* -
] NOTE:*Visual classification -
] based on grain size curve -
j No Atterberg Limits. -
| 205
Eng F?RN 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
ART Miami Harbor Deepening CB-MH-95-7




Hole No.CB-MH-95-8

TVISION TRSTALCATION SHEET 7
DRILLING LOG lb South Atlantic Jacksonville District OF I
1. PROJECT ] 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening T DATUM FOR ELEVATION SHOW B or NSl
2. LOCATION (Coordinates or Station] MLW
X=771,675 Y-523,377 12 MANUFACTURER'S DESIGNATION OF DRILL
3. ORILLING AGENCY Failing 314
- gg{gi 3 f{f"gg';eefs ST 13, TOTAL NO. OF OVERBURDEN SAMPLES TAREN
o . (AS Shown on arawi H . B .
ond fhe d CB_MH-95-8 14 ?:;t;:.bed. Oen oF cundlsturzd.zo
5 NANE DRI . NUMBI ORE BOX
C. Robbins 16. ELEVATION GROUNO WATER Tidal
6. DIRECTION OF HOLE 8. DATE HOLE STARTED COMPLETED
B VERTICAL [J INCLINED 4/26/95 4/28/95
17. ELEVATION TOP OF HOLE -22.6 Ft.
7. THICKNESS OF BURDEN O Ft.
18. TOTAL CORE RECOVERY FOR BORING 70 %
8. DEPTH DRILLED INTO ROCK O Ft. 19, STGRATURE OFGEOLOGIST
9. TOTAL DEPTH OF HOLE 20.8 Ft. J.Aurthur
ELEV. [DEPTH| 2 CLASSIFICATION OF MATERIALS iCoRE] Y 5 REMARKS B
w (Description) REC|EZ Bit or Barrel 3=
o 2 |3 it or Barre S
] [720-4 73]
=226} 0.0 =-22.6
77 CLAY, silty, fat, trace fine sand & a
:/ small shell fragments, gray (CH) SETTLE
]
'_/ Soils are field visually classified
-/ in accordance with the Unified soils N
:/ Classification System -
_:/ 140 # Hammer with 30 inch 1 SPLIT SPOON 25
:/ drop used on 2’ Split Spoon u
% (13/8"1.0.X 2" 0D.) C
] / 3
-28.1] 5.5 “4 -28.1 . -
% % LIMESTONE, moderately hard, -
- solution riddled, silt and sand .
JIT (quartz) filled cavities, gray to 2 SPLIT SPOON 12 F
I I| white -29.6 -
TT 75
_.I 1 .
TT 3 SPLIT SPOON 23 F
-3/ 85 1I T =37 -
LIMESTONE, hard, fossiliferious, DIA 4 X 51/2 —
] highly pitted and vuggy with small D.T. 21 MIN [
3 to large vugs, moderately to 70 H.P. 40 PSI u
] highly weathered, fractured and -32.8 o
R broken zones, gray to white - __0
n D.T. 15 MIN L
] 100 H.P. 100 PSI -
] -33.9 o
] 00 D.T. 13 MIN -
: 349 H-P-40PSI -
1 D.7. 18 MIN 12,5
] H.P. 40 PSI 5
. 67 L
= -36.7 -
B D.T. I7 MIN H.P. BO PSI "
. 100 —37.4 -
— SAMPLE LABORATORY DIA 4 X 51/2 15
] ELEVATION ANALYSIS D.T. 19 MIN s
E -22.6/-28.1 (ML)* H.P. B0 PSI -
| -
. NOTE: T L
b *Visual classification -
] based on grain size curve i
— No Atterberg Limits —17.5
] -40.9 5
] DIA 4X51/2 B
3 D.T. 15 MIN -
B H.P. 100 PSI =
] 60 q
I T i :_20
-43.4/20.8 ] -43.4 -
-{ -
EN% F?RN 1838 PREVIOUS EOITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
ART Miami Harbor Deepening CB-MH-95-8




Hole No.CB-MHO1-18

DIVISION TRSTALCATION SHEET 7
DRILLING LOG I South Atlantic Jacksonville District OF 2
I- PROJECT ] o 10. SIZE AND TYPE OF BIT See Remarks
Miami Harbor Deepening and Widening . DATUM FOR ELEVATION SHORN (7BM or MSLJ
- oordiates or Station] MLW, Horizontal Datum: NADB3, FLE
X=927,151 Y-523,629 T2 WANUF ACTURER'S DESTGNATION OF DRILC
3. DRILLING AGENCY Failing 1500
ﬁ%@% - 73 TOTAL NO. OF GVERBURDEN SAMPLES TAKEN
and file pumber) CB-MHOI-18 ?s;ir.,bed' 6 lg;cehst:)r(bed.zo —
= ANE OF DRILLER 14. TOTAL NUMBER OF CORE BOXES 2 0
Pickett 15. ELEVATION GROUND WATER
8. DIRECTION OF HOLE X ETED
SAverTICAL [JINCLINED 03/03/01 03/03/0
17. ELEVATION TOP OF HOLE -7.3 Ft.
7. THICKNESS OF BURDEN 16.5 Ft.
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK 31.8 Ft. 6 SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 48.3 Ft. J. Arthur, PG
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS  |CORE] (5 )
u (Description) REC|E 2 REMARKS E3
2 x |=3 Bit & Barrel S
) wz [:3]
-73] 00 | =73 0
E Silty SAND, fine to medium WOH }
] grained, thin layer oflimestone, “won L
] gray (SM) _WoH F
—_" WOH —
] WOH |
: woH F
— ——F25
. 22 | 1 SPT _WOoH F
. woH |
] WOH —
. woH
] woH F
g won | °
] -13.1 WOoH :
—1:‘ No recovery from 5.8 — 9.8 ft. C
_ L75
] o C
- -
.( -
-17.1| 9.8 JI-H -17.1 "
—] I ] LIMESTONE, mod. hard, some 4 F0
1+ 4 fine to medium grained sand, % F
e I 1 calcareous, It. gray 3 2 SPT _12__
3T ] -18.6 s I
:I : 7 u
1T ] 21 | 3 SPT 6
T ] -20.1 7 |15
I 1 —t
—“% ] 27 | 4 SPT 5
-216] 143 1= -216 s r
I Silty SAND, fine grained, trace of 9 -
— fine limestone gravel, calcareous, [
. light gray. (SM) 2015 SPT 14
N -23.1 " N
] s
-23.8] 16.5 20161 238 SPT =
LIMESTONE, fossiliferous, mod. A N
] to highly wea., vuggy, hard, It. N
- gray 175
: 18.1 - 19.5 ft, mod. hard, badly Hyd. Press: 350 PSI :
~ broken, some sand. H20 Return: 0% L
B 100 RGD = 56.6% -
] 19.5 - 21.0 ft. mod. hard to hard, Box | 0.T. = 13 min. C
7 fragmented. Low angular irregular [ 20
T breaks at 17.7, 18.1 ft. -
T "
_ . -28.3 o
0y v oo L
1 ' ' H20 Return: 0% -
+ 1T 216 - 24.0 ft, mod. wea., hard to 100 RQD = 74% -
i very hard. 0.T. =15 min. F ohr
. VN RS RS e e A e A 3 e S i 3P R
{continued)
ENG FORM 1838 PREVIOUS EDITIONS ARE 0BSOLETE. PROJECT HOLE NUMBER
ART Miami Harbor Deepening and Widening CB-MHO1-18




Hole No.CB-MHO1-18

ECEVATION TOF OF HOLE SHEET 2
DRILLING LOG (Cont. Sheet) | T3 Ft. o2
PROJECT INSTALLATION
Miami Harbor Deepening and Widening Jacksonville District
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORE| Y &5 REMARKS 3_
& (Description) REC|E S . Zin
] g |<5 Bit & Barrel S
) nz m
-29.8] 22.5
2981 -+ — — — ——— — — 225
- . Hyd. Press: 400 PSI -
E 24.0 - 26.0 ft, highly wea. 24.0 H20 Return: 0% -
] - 24.7 ft, hard, fragmented. 100 | Box ! RQD = 74% N
2 - 24.7 — 26.0 ft, soft to mod. D.T. = 15 min. ~_25
4 hard, some fine to medium silty [
] sand, badly broken. -
T Low angle open joints: 21.6, 22.7, =33.9
| T I 23.1, 23.5, 23.7, 24.0 ft. o
-34.5}127.2 1 26.0 — 26.8 ft, highly pitted, E
3 vuggy, mod hard to hard. 275
Breaks: 26.8, 27.2 ft. WY ress: 350 55! -
SAND, no recovery 24 RQD = 8% -
D.T. = 4 min. N
30
-38.3] 31.0 -38.3 -
Highly wea.: 31.0 - 32.3, 33.0 - -
] 33.3, 35.3 - 35.5 ft. Soft, mod. I
- hard: 31.0 — 32.3, 35.3 - 35.5 ft. [
2 Hard to very hard: 32.3 - 33.0, [ 305
4 33.3 — 35.3 ft. Mod. wea.: 32.3 - [ Ve
. 33.0, 33.3 - 35.3 ft. Hyd. Press: 400 PSI -
; o i I
1 0.T. = 12 min. -
I C
1 —35
] -43.3 s
] No recovery from 36.0 — 41.0 ft. L
- F-37.5
Hyd. Press: 600 PSI -
T o H20 Return: 0% N
1 RQD = 0% =
1 D.T. = 6 min. -
- 40
-48.3] 41.0 17 -48.3 -
- . 140# hammer w/30" drop used with [~
] Notes: 2.0' split spoon (13/8"1.0. x 2" F
] 0.0.). -
1 1. Soils are field visually ) [ 425
i classified in accordance with the 4" X 5.5' core barrel with diamond L <
1 Unified Soils Clasification bit "
] System. [
] SAMPLE SAMPLE LAB -
] NO. ELEVATION CLASS. "
— 1 -7.3/-13.3 SM 45
4 s
b *Lab visual classification based -
b on gradation curve. No Atterburg -
n Limits. -
— 475
I [
4 [
- o
EN% F?M 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ] . . HOLE NUMBER
MART Miami Harbor Deepening and Widening CB-MHO1-18




Hole No.CB-MHO1-19

TNSTALLATION SHEET 7
DRILLING LOG South Atlantic Jacksonville District OF 2
I. PROJECT ] o 10. SIZE AND TYPE OF BIT See Remarks
. 54532"}12'2'b(giﬂiﬁf:i?':?safnﬂomdem"g i DATUM FOR ELEVATION SHOWN (76 or NSL]
- 2 MLW, Horizontal Datum: NAD83, FL
X=925,456 Y=524,317 : T
3. ORILLING AGENCY Failing 1500
Corps of Engineers T3. TOTAL NO. OF OVERGUROEN SAMPLES TAKEN
A o, (&3 snokn 00 drawing title CB-MHOI-19 disturbed: 7 undisturbed: 0
= NANE OF DRILCER 14. TOTAL NUMBER OF CORE BOXES | of |
Pickett 16. ELEVATION GROUND WATER
8. DIRECTION OF HOLE 16, DATE HOLE STARTED COMPLETED
SAVERTICAL [JINCLINED 03/04/01 03/04/01
17. ELEVATION TOP OF HOLE —6.7 Ft.
7. THICKNESS OF BURDEN 16.0 Ft.
SEFT 18. TOTAL CORE RECOVERY FOR BORING 31.4 %
8. DEPTH DRILLED INTO ROCK 8. . {6~ STCNATURE GFINSPECTOR
9. TOTAL DEPTH OF HOLE 24.5 Ft. J. Arthur, PG
o woa ~
ELEV. |DEPTH z CLASSIFIC(;EZ];%EJ&I; I,P:)ATERIALS ROERCE i&!‘ BEM ARKS (gb
o < |=3 Bit & Barrel Che
v | wnZz [:2]
-6.7] 0.0 -6.7 0
E Silty SAND, fine to medium WOH F
] grained, trace of small shell :
. fragments, calcareous, dark SPT WOH N
s gray. (SM) WOH |
R 73 |
. WOH }
b SPT WwoH F
-] —2.5
N -9.7 WOoH }
h WOH F
] a3 2 SPT WOH |~
: Trace of decayed wood at 4.5 /¥4 woH |
-] ft. wor F
E 40| 3 SPT wo F
. Dark grayish brown, some —l2.7 * F
-] decayed wood, trace of 4
B limestone at 6.0 ft. 47 4 SPT 2 -
= Dark brownish gray, no wood, —-14.2 2 r 75
] trace of limestone at 7.5 ft. WOH
. 3|5 SPT wor |
-15.7] 9.0 713 -15.7 WOH |-
4T ] LIMESTONE, soft to mod. hard, 1 o
] 1 some fine to medium sand and "
— I 1 small shell fragments, calcareous, 20 6 SPT 2 —10
1L 1 wnhite. -17.2 ' F
4T % No recovery from 105 - 14.5 1t. 2 F
] I h WOH -
] I 1 WOH -
I 0 SPT F12.5
E::E ] WoH |
15 3 =212 2 r
11 :
1L ] 20| 7 SPT P
1T 1 u
-22.71 16.0 ] k =22.7 12 F
Ll LIMESTONE, fossiliferous, mod. -
T to highly wea., highly pitted and X
g vuggy, hard to very hard, It. L
_"' T qray Hyd. Press: 250 PSI - 175
JC T L 16.3 - 17.2, badly broken, low 49 HQE?TREtj’?n-mO" -
I  angle breaks: 168.2, 16.3, 17.2, I7.7 RGD = 25.7% -
171 ft. : [
) T ! No recovery from I7.7 = 24.5 F
- Box 1| -26.2 -
li I :_20
I T I Hyd. Press: 300 PSI -
+5 o H20 Return: 0% X
g T D.T. =7 min |
{1 : I RQD = 0% R
T -
7 T - . . - Iald B oy
ENG FORM 1838 PREVIOUS EDITIONS ARE 0BSOLETE. PROJECT HOLE NUMBER
MAR T Miami Harbor Deepening and Widening CB-MHO1-19




Hole No.CB-MHO1-19

ELEVATION TOP OF HOLE SHEET
DRILLING LOG (Cont. Sheet) | 8.7 Ft. oF
PROJECT INSTALLATION :
Miami Harbor Deepening and Widening Jacksonville District
ELEV. |DEPTH % CLASSIFICATION OF MATERIALS ICORE] i Pl
W (Description) REC|EZ B?tEgAB?:rsel Sie
w X |12 pur
) wnZz >3]
-29.21 225
i o T _—— — 125
L Hyd. Press: 300 PSI L
] H20 Return: 0% -
I 0 [Boxl D.T. = 7 min [
b RQD = 0% -
-312)245 P 1 -31.2 -
i . 140# hammer w/30" drop used with 25
§ Notes: 2.0’ split spoon (1 3/8" I.D. X 2" L
] 1. Soils are field visually 0.0.). 5
- classified in accordance with the " , ith di -
] Unified Soils Clasification git?( 59" core barrel with diamond [
b System. X
] 275
] SAMPLE SAMPLE LAB N
] NO. ELEVATION CLASS. C
] 1 -6.7/-8.7 SM [
~ 2 -11.2/-12.7  SM —
] 3 -12.7/-14.2  SP-SM -
] *¥Lab visual classification based o
p— on gradation curve. No Atterburg 30
E limits. s
- 325
] C
-] :—35
—] 375
— 40
— 425
— 45
] 5
— 475
- i 50
|
Eng FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT _ o HOLE NUMBER
ART Miami Harbor Deepening and Widening CB-MH01-19




COMPRESSIVE STRENGTH







LAW

LAWGIBB Group MemberA
3901 Carmichael Avenue

Jacksonville, FL 32207

(904) 396-5173 o (904) 396-5703

Report of Unconfined Compression Test Results

JOB NO.: 40564-1-4176-02

CLIENT: US Army Corp of Engineers

PROJECT: Miami Harbor Deepening DATE: April 27, 2001
Core No. Elevation Diameter | Length Area Load Compressive
(ft-mlw) (inches) | (inches) (in?) (Ibs) Strsﬂgm (psi
CBMHO1-1 48, [-50-4 3.914 7.595 12.03 8,950 744
CBMHO1-12 -44.8 / -45.9 3.955 8.125 12.29 8,050 655
CBMHO1-13 -47.3 / -48.1 3.945 7.515 12.22 | 16,050 1313
CBMHO1-18 -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







m "
o ~ a0
s |- =t
-0
v E
=2
| em
e I
+
- p—
ola - W
=< N W
AN o =
5 21 Z| oN ~
3 ||« g 2+ o
I 1 <L
o 2ts S
o e 0 O . /.0
o I @ S
4 Qoges & 2
O3 o 28a < o
-n (28 07) o e S| a
2 ol weoO u y
o wl O o W
Q. 2
(o}) (2" Py - —F-<-— e I S EEIoEy e o
i = Ey
it R S e Sl R s el S W ---r---7o > g e
(U 3 N
c 00L#|~ - - — { = = — | il SRR PR S s o L0 PR 3 m 25 g
(@) £ 12 o @5 3
*— L. __] s g |3 T ° 3 =
e il ISy R =T~ - . T 255
S = . m =5 S
b p[— = ——F———= IIA ||||| B o S e g —— e ——— E 1 < —n._u._ O «qm <
- - . " - x > L8
Far’ oe# v 4 w m = 3
hed " / <~ o = £ g
y 4 < |5 NoNvaS— = N
2 0z#= = R R R S— N E— R [ OlaaNeno i« — v S :
o~ /- - 7] AR N~ - = o
a G |2 2 = 3
% 25 8
m oL Mr Lm. % & W
Soltoococooco g I
n o E AR ;===
S w e FH 3t C-
[a]
< B — B - e DA SRR S 2le £
.
" . -
(1] Qw. ) |m @
| . R = @
G gl === R e NI S RN SR N Sy =) - 8
L SRS [ S i ) - o I
LUE/]Y B S, R g Rl SRR PR R — o " ® D o W
£ N Z 2 £
(70| ISy gy G s=o-bo- oo b o] ] - i o ] . o
LY R A — ) N i T il SR P IR > W 2 m o ¢
| : ¢ : AN R
(VRS ISy ey ENE e [y S R 0] b4 0} 8 . £
: i = s
g X o © - (@] z h c
A ~ © o0 - )
wels oo ST oo e ——— S o Wp— © N = o L m
:..ﬂ'llql lllll ———== ———o - - = 0 0 vn
o (2] 5
= | m
=3 % 3 « m
B I B T T I R et S Q S o o o o o & - =
SS G£4 g8 5|\ 3|2 >
8 8 8 ® 8 8 % 8 =® = ° |z 3 s £
d3NId INJOY3d 0




Grain Size Distribution Report

REMARKS:

Elev./Depth: -11.2/-12.7 MLW

B

40564-1-4176-02

Miam: Harpor Dieepening

Project No.:

Project

’ Client: US Army Corp[ of Engineers

{
|

Sample No.: 2
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Grain Size Distribution Report

REMARKS:

Elev./Depth: -12.7/-14.2 MLW

Miam Harbor Deepening
: 40564-1-4176-02

‘ Client: US Army Corp[ of Engineers

Project:
Project No.:

Sample No.: 3

GRAIN SIZE

COEFFICIENTS
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Grain Size Distribution Report

REMARKS:

Elev./Depth: -7.3/-13.3 MLW

Harbor D

I

i

40564-1-4176-02

Miamni

!Client: US Army Corp[ of Engineers

Project:
Project No.:

[P

i

Sample No.: |
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Grain Size Distribution Report
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SOIL DESCRIPTION

REMARKS:

Elev./Depth: -12.8/-14.3 MLW

Dy

Miami Harbor Deeper

% CLAY

17.0

PERCENT FINER
40564-1-4176-02

GRAIN SIZE - mm

% SILT

‘Client: US Army Corp[ of Engineers

Project No.:

[Hroject:

size

SIEVE
number
Sample No.: 2

% SAND
80.8

=3

ering and

=

GRAIN SIZE

PERCENT FINER
COEFFICIENTS

% GRAVEL

0.316
0.144

100

200

% COBBLES
LLaw Engine

SIEVE
inches
size
Deo
D3o
D10
Cu
O Source: Boring No. CB-MHO01-21

Cc

Environmental Services, Inc.




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
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0.1 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



LAW

ENGINEERING AND ENVIRONMENTAL SERVICES
3901 CARMICHAEL AVENUE

JACKSONVILLE, FLORIDA 32207

(904)396-5173

REPORT OF SETTLING RATE TESTING

Settlement (cm)

LAW PROJECT NO:  40564-1-4176-02 SAMPLE : CB-MHO01-18
PROJECT: Miami Harbor Deepening STATION : -7.37-13.3' MLW
CLIENT: USACE, Jacksonville District CONCENTRATION: 100g/L
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Time (minutes)
TIME INTERFACE (cm) TIME INTERFACE (cm)
0.1 99.9 16 12.8
0.25 99.8 30 11
0.5 99.7 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: - 1098.9 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
CONCENTRATION: 100g/L

CLIENT: USACE, Jacksonville District
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0
0.1 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

10000






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

PROJECT: Miami Harbor Deepening

JOB NO.: 40564-1-4176-02

DATE: April 27, 2001

Core No. Elevation (ft-miw) Dry Weight Weight in Water Specific Gravity
(9) ,
MHO01-01 -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 27161 1481.5 2.200







