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Abstract

In 2019, the U.S. Army Engineer Research and Development Center,
Coastal and Hydraulics Laboratory (CHL), used its Ship-Tow Simulator
(STS) to perform a navigation study to assist APTIM Environmental and
Infrastructure, Inc. This project was used to help with the evaluation of a
channel modification alternative for barge traffic transiting the Houma
Navigation Canal (HNC) Lock Complex (TE-113) near Dulac, Louisiana.
The study considered the impacts to navigation associated with the
addition of a lock structure adjacent to the existing floodwalls and 250-
foot swing gate flood control structure (The Bubba Dove flood gate) on the
HNC.

The CHL STS is a real-time simulator, which means there is not a time
scale and events on the simulator happen at the same rate as real life. A
variety of environmental forces act upon the ship during the simulation
transit (e.g., currents, wind, waves, bathymetry, and ship-to-ship
interaction).

Ship simulation testing of the project was conducted at CHL over a 2-week
period from January through February 2019. The simulations involved a
1,200-horsepower towboat with a 6-pack barge configuration in loaded
and ballast conditions.

Results in the form of track plots and pilot questionnaires were reviewed
to develop final conclusions and recommendations.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to
be construed as an official Department of the Army position unless so designated by other authorized documents.

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.
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1 Introduction

Project background and existing conditions

The Houma Navigation Canal (HNC) Lock Complex project is located
within Terrebonne Parish, Louisiana, near the city of Houma (Figure 1).
The HNC is a man-made channel that provides access from the Gulf
Intracoastal Waterway to the Gulf of Mexico at Houma, Louisiana. The
proposed HNC Lock Complex is shown in Figure 2. The HNC Lock
Complex will be located approximately at mile 20 of the federally
authorized channel, 4 miles south of Dulac, Louisiana. At the location of
the project, the width of the HNC is approximately 945 feet (ft) at the
water surface. The bottom of the HNC is between elevation (EL) -18.0 ft
and EL -20.0 ft (North American Vertical Datum of 1988 [NAVDS88]) with
a width of approximately 200 ft. The authorized channel dimensions are
EL -16.0 ft (NAVD88) with a width of 125 ft at that depth.

The Bubba Dove barge gate was constructed with local sales tax revenue
and state funds at a total cost of 50 million dollars. The barge gate is 273 ft
long, 60 ft wide, and 42 ft tall (extending from a depth of -24 ft to an
elevation 18 ft above sea level). The Bubba Dove barge gate was
constructed as an interim flood protection measure. Its purpose was to aid
in flood protection until the federally sponsored Morganza to the Gulf
Hurricane Protection (MGHP) project allowed the construction of the
MGHP-designed structure and lock complex.
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Objective

To assess the proposed structure, a real-time ship simulation study was
performed. The study considered the impacts to navigation associated
with the addition of the lock structure adjacent to the existing floodwalls
and Bubba Dove flood gate on the HNC.

The structure will provide ecosystem restoration, prevent saltwater
intrusion, improve distribution of freshwater within the Terrebonne Basin,
and provide storm risk reduction to the 1% annual exceedance event (100-
year return period). The structure will also provide benefits to the
environment, population, and economy in the Terrebonne Basin and
surrounding areas.

Approach

The HNC Lock Complex navigation study was conducted using a series of
ship simulation exercises performed at the ERDC Ship-Tow Simulator
(STS) Facility. A detailed description of the process is presented in
Chapter 2. Results of the simulation tests, performed by locally licensed
pilots, and their thoughts and comments were then analyzed to decide on
the final recommendations.



ERDC/CHL TR-19-18

2 Data Development

Simulator description

The ERDC STS has been the U.S. Army Corps of Engineers primary
modeling tool for deep-draft navigation projects since the early 1980s. STS
technology has been applied to over 70 harbor improvement projects on
the Atlantic, Gulf of Mexico, and Pacific Coasts as well as Alaska, Hawaii,
and Puerto Rico.

The ERDC STS is a real-time simulation model. Real-time simulations do
not have a time scale associated with them. Events on the simulator
require the same amount of time as they do in real life. A photograph of
the ERDC STS is shown in Figure 3.

Figure 3. Golding Barge Line pilot operating the STS during testing.

The mariner controls, or cons, the simulated ship in a similar manner to
how they con a ship in real life. Forces operated by the mariner include the
rudder, engine, tugs, and thrusters.

A variety of environmental forces act upon the ship during the
simulation transit. These include currents, wind, waves, bathymetry,
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and ship-to-ship interaction. Initial databases are developed for the area
of interest as it exists today. These databases are validated with
experienced mariners and then modified to reflect future conditions. A
more detailed description of channel design using a ship simulator is
available in Webb (1994).

Required data

For this study, data required for the area of interest included channel
geometry, bathymetry, numerical models for the ships to be evaluated,
numerical models of the currents, and visual data of the physical scene.
Dredging survey reports provided by APTIM were used to establish
channel alignment for all design alternatives. A reconnaissance trip was
conducted in November of 2018. On the survey boat during this trip, a
discussion was held with representatives from APTIM in regard to
navigation in the HNC, and digital photographs were taken that would be
used to develop the simulator’s visual scene database.

There are two basic types of simulator databases: visual and
environmental. The visual databases include the visual scene, radar, and
Electronic Chart Display and Information System. The environmental
databases include current, bathymetry, and wind. Current databases are
developed from the output of a separate hydrodynamic model study.
Bathymetry databases use the input from the same hydrodynamic model
and are supplemented by additional data sources as necessary. Wind
speed and direction are input at run time.

Design alternatives

The design alternative tested was a structural modification to the Bubba
Dove structure. This modification consisted of an addition of a lock
chamber through the wall on the left descending bank side of the Bubba
Dove Barge Gate (Figure 4). The purpose of this lock is to enable Houma
Navigation Canal vessel traffic to transit past the structure during events
where conditions necessitate the closure of the barge gate. Under normal
conditions when the barge gate is open, the lock chamber will remain open
and not be transited.
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Figure 4. Proposed lock design alternative for Houma Navigation Canal Lock Complex.

v I

Data recorded during these simulations were post-processed into vessel
track plots, included in Appendix A. Mariners were given the run sheets
at the end of each exercise to record their comments. These are also

included in Appendix A directly following each corresponding track plot.
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In addition, pilot comments from final questionnaires (Appendix B) and
conversations were used for evaluation.

Test conditions

All simulation scenarios including wind (magnitude and direction),
current (magnitude and direction), and design vessels were developed in
conjunction with the pilots as approved by APTIM. Conditions were
chosen as to provide a maximum credible worst case scenario (i.e.,
the worst conditions under which the area of interest would operate on a
regular basis).

Wind

The wind module gusts randomly plus or minus 10% of the average wind
speed, with a 10% variation on the direction as well. Three wind conditions
were selected for this study. For runs with the existing plan and runs
through the existing gates with the proposed lock in place, a 15-knot wind
speed from the south was used. For runs approaching the proposed lock
structure with the existing gates closed, in addition to the 15-knot
southern wind, wind conditions of 10 knots from the east and from the
west were evaluated as well.

Currents

Three sets of current databases were developed and used for simulation
testing: one database for the existing condition and two databases for the
proposed project condition. These databases were modeled by FTN
Associates, Ltd!. The current databases encompassed the existing
condition upbound and downbound approaches for the Bubba Dove
structure, including Bayou Grand Caillou (BGC). Only the downbound
approach flow field was modeled and available for the alternative testing
as the upbound approach experienced negligible flow with the lock
chamber and barge gate closed.

The existing condition current database consisted of the observed flows
with the Bubba Dove barge gate open. Current magnitude and direction

1 FTN. 2018. Numerical Hydrodynamic Modeling Development of System-Wide and Near-Field Models,
Calibration, and Initial Alternatives Evaluations. Houma Navigation Canal Lock Complex (TE-113),
Terrebonne Parish, Louisiana. FTN Associates, Ltd. April 26, 2018. Baton Rouge, Louisiana. Navigation
Technical memo dated September 18, 2017 (Appendix B).
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were extracted from a steady state run of the above-mentioned
hydrodynamic model run for a 2013 calibration period. The term observed
flows refers to flows in the Atchafalaya River, as detailed in the FTN
report!. The with-project current databases consisted of (1) observed flows
and both flood gates open and the HNC Lock open and (2) average flows
with the HNC floodgate closed, the HNC Lock closed, and the BGC
floodgate open. Currents for this condition were extracted from the same
2013 calibration period used for existing conditions. The “average flows”
database was developed using the average flow condition in the
Atchafalaya River.

Design ships (ownship)

Ownship is a simulator term defining the ship being driven by a human
pilot during the simulation. The pilot cards for all ownships are included
in Appendix C. These design ships were selected through coordination
with the Terrebonne Levee and Conservation District (TLCD) and APTIM.
The ships are even keel, meaning that the draft is the same along the
length of the ship. The following vessels were used as ownships in this
study.

e 6-Pack Loaded Barge and Tow (1,200 horsepower [hp]) — Kin
King: 655- x 70- x 9.5 ft. The Kin King is an integrated loaded 6-pack
barge pushed by a 1,200 hp tow.

e 6-Pack Ballasted Barge and Tow (1,200 hp) — Kin King: 655- x
70- x 6.8 ft. The Kin King is an integrated empty 6-pack barge pushed
by a 1,200 hp tow.

1 FTN. 2018. Numerical Hydrodynamic Modeling Development of System-Wide and Near-Field Models,
Calibration, and Initial Alternatives Evaluations. Houma Navigation Canal Lock Complex (TE-113),
Terrebonne Parish, Louisiana. FTN Associates, Ltd. April 26, 2018. Baton Rouge, Louisiana. Navigation
Technical memo dated September 18, 2017 (Appendix B).
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3 Navigation Study

Real-time simulations were conducted during January and February of
2019. Table 1 lists the pilots and visitors for the simulation program.

Table 1. Simulation operator and visitors for the Houma Navigation Canal simulations in 2019.

Name Date Affiliation Session Purpose

Golding

Capt. Michael Jeffrey Orr | 28JAN-O1FEB Barge Line Validation/Testing 1 | Pilot
Golding

Capt. Jason Jones 28JAN-O1FEB Barge Line | Validation/Testing 1 | Pilot
Golding

Capt. Kevin Keele 04-08 FEB Barge Line | Testing 2 Pilot
Golding

Capt. Mathew Truss 04-08 FEB Barge Line Testing 2 Pilot

Jeff Pena 07 FEB APTIM Testing 2 Observer
Delta Coast

Mitch Marmande 07 FEB Consultants | Testing 2 Observer

Reggie Dupree 07 FEB TLCD Testing 2 Observer

Validation

Tow pilots performed validation for the study from 28 to 29 January.
During validation, runs are made with existing conditions, using the
existing simulation databases. These databases are adjusted until the
existing conditions are as similar to the prototype as possible. These
adjustments are then interpreted forward to the databases for the
alternative improvements. The following parameters were confirmed

during validation:

e Wind effects

e Bank conditions

e Ship engine and rudder response

e Currents

e Visual scene and radar image for the entire study area; Location of all

ATONSs!

e Location of buildings visible from the vessel.

1 Aids to navigation.
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Validation began by the pilots transiting through the visual scene to
quickly verify building and buoy locations. After this was done, real-time
simulations were executed with the ship transiting the entire study area.
During these runs, special attention was given by the pilot to the response
of the vessel due to external forces. Once the problem areas were isolated,
the model was modified and additional runs were conducted through the
problem areas. This process was repeated until the pilots were satisfied
with the simulated vessel response being similar to that of an actual vessel
in the prototype. The same modifications were carried forward to the
databases for the alternative improvements.

Test scenarios and procedure

To completely analyze the proposed channels, downbound and upbound
test runs were simulated using all the design ships. All downbound runs
began a half-mile north of the HNC confluence with BGC (Figure 5),
continuing to the HNC Lock Complex. Upbound runs transiting the Bubba
Dove gate began a half-mile south of the HNC complex continuing past the
HNC confluence with BGC. For upbound runs exiting the proposed lock
structure, runs began with the vessel lined up with the guide wall of the
proposed lock structure continuing past the HNC confluence with BGC.

Simulations were conducted in a random order. This was done to keep the
pilots interest and not allow them to “get in a rut”. Pilots were cautioned to
“pilot a towboat” not a simulator. Any maneuver that could not be
accomplished in real life should not be attempted. This keeps the
simulations realistic and allows the study to yield accurate results.

During each simulator run, the characteristic parameters of the ship were
recorded automatically every 30 seconds. These parameters included the

position of the center of gravity of the ship, speed, engine RPM, heading,

drift angle, rate of turn, and rudder angle.
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Figure 5. Testing area for all simulated scenarios.
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Summary of All Runs Completed

The proposed widening alternatives were tested for the different design
ship configurations and wind conditions, as economically justified. Table 2
includes a summary of all runs completed over the course of the
simulations.

The official scope of work for the Houma Navigation Canal simulation
program contained 20 simulation scenarios. During testing, some
alternatives were dropped or modified based upon observations during the
simulations and discussions immediately afterward. Note that these
decisions were based on runtime observations, not the analysis of recorded
data. Decisions to eliminate an alternative or scenario from further testing
were consensus opinions of the representatives of ERDC, APTIM, and the
pilots that observed the simulations in question. These decisions were not
necessarily documented or recorded. Also, if a scenario or alternative was
dropped or modified, the scenario or alternative could be added back into
the simulation program, if observations during additional tests indicated
that it would be worthwhile. These means of reducing simulation exercises
were necessary to keep simulation time down to a reasonable duration.

Mariners from Golding Barge Line were onsite at ERDC in Vicksburg for 2
weeks of simulation, including validation.

Table 2. Summary of runs completed.

Scenario Design Ship Heading No. Runs

Kin King (loaded and
Existing conditions ballasted) Downbound/Upbound | 10/10

Existing gates with proposed | Kin King (loaded and
lock ballasted) Downbound/Upbound | 36/32

Proposed lock with existing Kin King (loaded and
gates closed ballasted) Downbound/Upbound | 20/20
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Results

Results are presented in the form of track plots, pilot run sheets filled out
after each exercise (both presented in Appendix A), and final pilot
questionnaires (Appendix B). Results will be presented first for barge
traffic transiting downbound or upbound with the existing Bubba Dove
Structure at the HNC. Those results will be followed by traffic transiting
downbound or upbound with the existing Bubba Dove Structure and the
proposed adjacent lock in place. Finally, results for traffic transiting
downbound or upbound towards the proposed adjacent lock with the
Bubba Dove Structure gates closed will be discussed. When discussing
pilot notes in this section, their comments pertaining to plan designs will
be summarized. The complete annotations can be found in Appendix A.

Navigation study results are analyzed by several criteria. First, during the
run, the operator (at the simulator control station) evaluates the test as it
is happening. Any problems with the simulator itself are noted, usually
resulting in the run being redone. Also, anything that causes a deviation in
the norm of the transit (that does not cause the run to fail, but may look
unusual) is recorded on the run sheet. After the run, the pilots fill out a
short survey on the test and can add any comments that they feel are
needed to interpret their transit. The simulation software records many
variables about the ownship during its transit, including the ownship
speed, heading, rudder angle, channel clearances, etc. These are saved in a
report file and are post-processed into track plots after the testing has
been completed. These track plots are for the examination of individual
and composite runs and for querying distances between ships and
important impedances to free navigation such as the channel edge, other
ships, and any other objects present in the environment. Note that an
ownship leaving the channel during the simulation does not necessarily
abort the exercise at that point. In some cases, there is navigable water
outside the channel boundaries that the pilots are aware of; in others, it is
helpful to know the distance the ownship goes beyond the channel
boundary to analyze if the channel needs to be widened. Therefore, having
the ship continue is not necessarily regarded as a problem, and acceptable
data can be recorded beyond that point.

Due to time and cost constraints, and the availability of pilots licensed for
the project area, ship simulation studies only conduct tests that are
considered to be important to the understanding of the project design.
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These reasons drive the conditions of the tests and are used to create
maximum credible worst case scenarios. These scenarios include
extreme combinations of wind and current, but under which the area of
interest would still be expected to be able to operate. This is the standard
of practice for maximum conservative evaluation and how all the scenarios
in this study were developed with input from the pilots and APTIM
engineers. Therefore, when evaluating the results from this study, it is
important to recognize that the conditions used were the limits of
navigability for the project area.

The pilots acknowledged that a 1,200 hp tow was undersized for this size
barge configuration. While a 2,000 hp tow or more is typical, the
simulations presented and discussed in this report are representative of a
worst-case situation and yield conservative results.

Barge and tow traffic through existing gates

The composite track plots and the corresponding run sheets with pilot
comments for upbound and downbound runs for loaded and empty barge
configurations are shown in Plates 1-26. Transits were conducted with
wind from the south at 15 knots, with flood and ebb conditions. These
existing condition runs were made as a base for comparison with the lock
alternative runs. The existing condition runs provide ranges for each
transit that can be used to determine if the lock chamber implementation
causes a significant shift in the tow transit path.

Overall, the transit path did not change more than a beam width across all
existing condition simulations. Any disparity among pilots can be
attributed to pilot navigational preferences. Even when comparing the
loaded barge configurations with the empty configuration, no significant
departure from the main transit line is seen. The one notable exception is
the Pilot 3 downbound run with the loaded barge configuration under ebb
conditions (Plate 1). Pilot 3 did not comment on any problems with the
run. Therefore, his deviation from the sailing line of the other three pilots
is attributed to either his personal preference for the approach to the
Bubba Dove Structure or the fact that this was one of his first runs and he
was still acclimating to the simulator’s bridge control layout.

The only notable pilot comments resulted from the downbound empty
transits (Plates 6-10). Three of the four pilots indicated a strong set to the
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left descending bank, which can be attributed to the effect of the wind on
the empty barges.

Barge and tow downbound through existing gates with proposed lock
structure in place

Plates 1-5, 27-31, and 40-44 illustrate the simulated transits downbound
with loaded barges and an ebb tide condition for the existing structure, the
lock alternative with observed flow conditions, and the lock alternative
with average conditions, respectively. The transits under observed
Atchafalaya River conditions (Plates 27-31) showed a disparity in the
transits of all four pilots, right after passing the HNC confluence with BGC.
The pilot comments (Plates 28-31) did not indicate any specific reason for
these differences. Since the runs were successful, these differences are due
to the pilots’ preference in their approach to the transit. There were similar
differences in the existing conditions. This also applies to the average flow
condition transit differences (Plates 40-44).

Downbound transits with empty barges under an ebb tide condition with
the same three parameters as the previous paragraph — existing structure,
modified structure with observed currents, and modified structure with
average currents — are shown in plates 6-10, 35-39, and 45-59. The transit
lines do change significantly from the existing conditions to the transits
made with the alternative conditions. All four pilots noted a set to the left
descending bank as they approached the structure on one or more of the
three transits. They attributed this to the flow passing through the new
lock structure.

Plates 11-13, 50-54, and 60-64 represent the downbound transits with
loaded conditions. The range of transit lines are similar to the previously
discussed downbound runs. The existing structure condition was only run
by Pilots 3 and 4, but it is not a concern as the transit lines across all
downbound runs stayed within a consistent range between the banks.
There were no significant deviations between the transit lines of the
existing conditions and those of the alternative conditions. The pilots did
not note any appreciable set to the left descending bank as they
approached the structure. Pilots 2 and 3 even commented that set was not
experienced.

The empty barge configuration was run downbound, allowing them to line
up with the proposed lock structure, shown in Plates 32-34. This scenario
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was run to show how barges might approach the lock in the future and
shows transits similar to those discussed in the above paragraphs.

Only one set of downbound runs (Plates 55-59, 65-67, and 68-72) were
run for empty barges with the flood tide condition. The average flow
condition was the only condition used, as it provided the strongest current.
The transit lines do not show significant disparity other than that related
to pilot approach. All the pilots did note a set to the left descending bank
as they approached the structure in at least one of their runs, but they did
not feel this was a significant issue.

Barge and tow upbound through existing gates with proposed lock
structure in place

The composite track plots for the existing condition and two alternative
flow conditions for upbound, loaded barges with ebb tide are shown in
Plates 14-18, 73-77, and 83-87. Transit lines do not differ by more than a
beam width between pilots on any of the simulated transits. Differences
can again be attributed to pilot’s approach (navigational preference) to the
run. Pilot 2 noted a set in existing condition transit (Plate 16) that he
attributed to the effects of wind. Pilot 2 made a noticeable deviation from
the other pilots on the average current condition transit (Plate 83).
Verbally, he indicated he intentionally drove close to BGC to determine
any effects from the ebb flow out of BGC. His comments (Plate 85) do not
indicate any effect.

Plates 19-26, 78-82, and 88-92 represent the upbound runs for empty
barges with the lock chamber open and ebb conditions. This situation
affords extra steerage control for the pilot, as the additional water passing
the rudder (from the towboat going against the current) makes it more
efficient. The transit lines are consistent between the existing conditions
(Plates 19-26) and the alternative conditions (Plates 78-82 and 88-92).
Pilot 2 and 4 did note in separate runs that the wind provided some set
(Plates 26 and 90, respectively).

The alternative conditions, observed and average, for loaded, upbound
runs are presented in Plates 93-97 and 103-107. The pilots commented the
runs represented normal transit conditions and noted no difficulties. The
transit lines for each run are very similar with only Pilot 2 showing any
noticeable deviation.
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The empty, upbound runs for observed and alternative flow conditions are
shown in Plates 98-102 and 108-112. All the pilots maintained similar
transit lines. Pilot 2 indicated a slight set at the barge gate towards the lock
but did not indicate any significant difficulty. No other issues were
reported by the pilots.

Barge and tow downbound approaching proposed lock structure with
existing gates closed

The composite track plots and subsequent run sheets for transits
downbound with the existing Bubba Dove Structure gates closed are
shown in Plates 113-138. For all of the downbound transits, runs began a
half-mile north of BGC and ended once the vessel was lined up with the
proposed lock guide walls. Plates 113-128 show track plots and run sheets
completed with average ebb current. Plates 129-138 show track plots and
run sheets completed with average flood current.

Plate 113 contains a composite track plot for four downbound runs, each
from a different pilot, while Plates 114-117 contain the run sheets for each
separate pilot. These runs were completed with an average ebb current, 15
knots of wind from the south, and the loaded 6-pack barge. Plate 113
demonstrates a straightforward transit with little variation in the track
plots as the vessels line up for the lock. All pilots agreed that there was
little issue with this scenario and believed there was adequate room to
make the transit.

Plate 118 contains a composite track plot for four downbound runs from
all four pilots. The subsequent run sheets are shown in Plates 119-122.
These runs were completed with an average ebb current, 15 knots of wind
from the south, and the empty 6-pack barge. The wind had a greater
impact on the empty 6-pack barge making for a more difficult transit than
with the loaded 6-pack barge. Plate 118 shows track plots of the runs
where pilots had difficulty lining up for the lock. Pilots believed the
combination of the wind, empty barges, and lining up for the lock made
this a difficult transit. Pilots believed this scenario was feasible, but unless
the higher horsepower tows were used, it could cause a possible hazard of
hitting the lock or flood gate.

Plate 123 contains a composite track plot for two downbound runs and
Plates 124-125 show the run sheets for this scenario. These runs were
completed with an average ebb current, 10 knots of wind from the east,
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and the empty 6-pack barge. The wind condition made the transit difficult
for the empty 6-pack barge. Plate 123 shows a large swept path on one of
tracks. It highlights the impact from the east wind on the unloaded vessel.
One of the pilots stated that this transit was unacceptable for the empty 6-
pack barge while the other pilot thought it would be a difficult transit, but
could be accomplished.

Plate 126 contains a composite track plot for two downbound runs from
two different pilots. The subsequent run sheets are shown in Plates 127-
128. These runs were completed with an average ebb current, 10 knots of
wind from the west, and the empty 6-pack barge. Plate 126 shows a slight
swing out on both vessel tracks for the majority of the transit. This
highlights a moderate impact from the west wind. The pilots thought this
transit was challenging but achievable.

Plate 129 contains a composite track plot for four downbound runs from
all four pilots and Plates 130-133 contain the run sheets. These runs were
completed with an average flood current, 15 knots of wind from the south,
and the loaded 6-pack barge. Plate 129 highlights a smooth transit only
showing small deviations in the vessel track plots. All vessels were able to
properly line up for the lock. The pilots agreed that there were no
problems completing this scenario.

Plate 134 is a composite of four downbound runs from all four pilots.
These runs were completed with an average flood current, 15 knots of wind
from the south, and the empty 6-pack barge. Plate 134 show track plots
where the pilot had difficulty lining up for the lock under the influence of
the wind. One pilot landed his vessel on the east side of the lock guide wall.
One pilot stated this scenario was unacceptable for the vessel.

Barge and tow upbound departing proposed lock structure with
existing gates closed

The composite track plots and subsequent run sheets for transits upbound
with the existing Bubba Dove Structure gates closed are shown in Plates
139-158. For all upbound transits, runs began with the barge and tow lined
up with the guide wall of the proposed lock structure, and ended once the
vessel completely cleared the HNC confluence with BGC. Plates 139-148
show track plots and run sheets completed with average ebb current.
Plates 149-158 show track plots and run sheets completed with average
flood current.
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Plate 139 contains a composite track plot for four upbound runs each from
a different pilot while Plates 140-143 contain the run sheets for this
scenario. These runs were completed with an average ebb current, 15 knots
of wind from the south, and the loaded 6-pack barge. Plate 139 shows a
trouble-free transit with little variation in the vessel track plots, especially
approaching the HNC confluence with BGC. Here, the barges are subjected
to the strongest currents in the simulated area. Pilot 2 made a noticeable
deviation from the other pilots; however, all pilots agreed that there were
no significant issues with the scenario. The consensus was that the
proposed lock placement was ideal for this transit.

Plate 144 contains a composite track plot of four upbound runs from all
pilots. The subsequent run sheets are shown in Plates 145-148. These runs
were completed with an average ebb current, 15 knots of wind from the
south, and the empty 6-pack barge. In this scenario, wind conditions
appeared to have little to no effect on the maneuverability of the empty 6-
pack barge. This is indicated on Plate 144 by smooth, fairly consistent
transit lines. Pilots commented that this scenario posed no problems,
mentioning that the proposed lock configuration allowed for easy access to
the channel.

Plate 149 contains a composite track plot for four upbound runs from all
pilots; Plates 150-153 contain the run sheets for this scenario. These runs
were completed with an average flood current, 15 knots of wind from the
south, and the loaded 6-pack barge. Plate 149 shows only small deviations
in the track plots. The one clear deviation is due to the pilot’s personal
approach to the transit. All pilots agreed that there were no “set” issues or
other problems with this scenario.

Plate 154 contains a composite track plot of four upbound runs from all
pilots. The subsequent run sheets are presented in Plates 155-158. These
runs were completed with an average flood current, 15 knots of wind from
the south, and the empty 6-pack barge. Plate 154 show the transits, with
one pilot’s path clearly different from the rest. This pilot experienced a
slide effect from his steering maneuver in the turn. All other pilots
indicated that this scenario presented no difficulties, and no set.

Additional upbound runs

Plates 159-167 show the composite track plots and subsequent run sheets
for upbound transits south of the Bubba Dove Structure, aligning with the
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proposed lock structure with the existing gates closed. For all of these
transits, runs began a half-mile south of the Bubba Dove structure and
ended once the vessel was lined up in the proposed lock guide walls. These
scenarios were run more as a “what if” with only two pilots running each
condition. Results are discussed below.

Plate 159 contains a composite track plot for two upbound runs and Plates
160-161 are the run sheets for this scenario. These runs were completed
with no current, 10 knots of wind from the east, and the empty 6-pack
barge. This wind condition is very difficult for the empty 6-pack barge.
Plate 160 shows a large sweeping path for one track, indicating the impact
the eastern wind can have on a vessel. One pilot stated this transit was
unacceptable for the empty 6-pack barge. The other pilot indicated that,
while this scenario was feasible, a tow boat with higher horsepower would
be better suited for these conditions.

Plate 162 contains a composite track plot for two upbound runs from
different pilots. The subsequent run sheets are shown in Plates 163-164.
These runs were completed with no current, 10 knots of wind from the
west, and the empty 6-pack barge. Plate 126 shows similar transits by both
pilots. The pilots were able to use the western wind to their advantage in
lining up the vessel with the lock. Both pilots stated conditions were
acceptable for this scenario.

Plate 165 contains a composite track plot for two upbound runs; Plates
166-167 show the two run sheets for this scenario. These runs were
completed with no current, 15 knots of wind from the south, and the empty
6-pack barge. Plate 165 shows slight differences in the transit lines for

each pilot. One pilot indicated that conditions were acceptable for the
transit. The other pilot stated that the setup (to line up with the lock guide
walls) was a little challenging, but he was able to make the proper
adjustments in time for a successful run.
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6 Conclusions and Recommendations

Conclusions and recommendations are based upon the vessel track plots,
pilot comments on the run sheets, observations during simulations, data
collected during the tests, and the pilots’ final questionnaires. The final
questionnaires are included in Appendix B.

The design alternative being examined in this study is the structural
modification of the Bubba Dove structure. This modification consists of
the addition of a lock chamber and guidewalls through the wall of the left
descending bank side of the Bubba Dove Flood Gate structure (Figure 4).
The design was tested with all HNC Complex gates open and with all of the
gates closed.

Note again that the pilots specify a 1,200 hp tow is undersized for the
6-pack barge configuration. In practice, a 2,000 hp tow, or more, is
typical. The simulations presented and discussed in this report are
representative of a worst-case situation.

HNC Complex gates open

The track plots and corresponding pilot comments did not note any
significant, navigational issues with all HNC Complex gates in the open
position. Transits were made through the Bubba Dove barge gate and past
BGC in the upbound and downbound directions with both 6-pack barge
configurations: empty and loaded conditions. On a few occasions, pilots
noted a set to the left descending bank side as the tows approached the
barge gate from the downbound direction. They did not consider this set
significant enough to restrict navigation.

HNC Complex gates closed

With the HNC gates in the closed position, pilots had no significant issues
with transits made with the loaded barge configuration regardless of wind,
tide direction, or transit direction.

The empty barge configuration did, however, present some difficulty
under the influence of wind. The east and west wind conditions seemed
especially challenging. This is not uncommon, as empty barges present a
much larger sail area (area exposed to wind) than loaded barges. In these
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cases, pilots will simply wait until wind conditions improve before
completing their transits.

The results obtained, with the gates closed, indicate that wind is the factor
causing the most difficulty with transits, and then only with empty barges.
Loaded barges are most effected by currents. Therefore, since the loaded
barge configuration transits experienced negligible difficulty, it is
concluded that currents are not adversely affected by the closure of the
HNC Complex gates.

Based upon these results and observations, it is recommended the lock
chamber modification to the Bubba Dove structure be constructed as
designed.
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Appendix A: Vessel Track Plots and Run
Sheets
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Heading: Up@nd Bownbound

PILOT: Capt. Kevin Keele (Pilot 3) Capt. Mat@russ (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P0.A. O |E0e [P ¥ UL B _ _
End Time: ] 45 Log Time: }/2¢) Transit Tirﬁe: 12 5%

Commentis:

‘b‘v{“’“\? 14\9,. ~H‘ansi+i z':lﬁ(’..':,uiﬂol P‘ayed a pa,é-io;’ ) maﬁ"na
4’& och })ui P Lomind '

?uv -i»\\c

A !""‘3)6- Cangenn, Onece cer L

L ind j {'\ﬂ{’, Joch was emsill yacle .
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Houma Navigation Complex, LA Lock Addition Simulation Study

pate: S0 JToun A0G

Channel Alternative: PO 1/ P2
Area A: Houma Navigation Canal
Test Matrix Run Number: q & Repetition: /
Design Ship: 1 TU@@}\S? 2 TUGBAS9 (Empty)
. e 0/ ! . G
Tide: Fiood gbbs‘ Average \\b_)g;erved Added Tide: D - >
Wind Condition: 1{515
Heading: Upbound DO\A{ﬁbD'hﬂd
PILOT: Capt. Mi{ﬁaeﬂ-]. Orr (Pilot 1)  Capt. Jason Jones (Pilot 2)
Filename = Alternative + Area + Vesseh Tide + Wind + Heading +Pilot + Repetition
/._. oy N Y e, s i §
{ Filename: [ g F . 400l i D e b Fad ,
End Time: 110 Log Time: | {, 45f Transit Time: {(z 23

Comments:

ok fog

Plate 28




- Houma Navigation Complex, LA Lock Addition Simulation Study

Date: Jﬁ‘s H\&“’“ Cgff);“}?
Channel Alternative: PO @ P2

Area A: Houma Navigation Canal

Test Matrix Run Number: ﬁ/ O Repetition: /

.

S
Design Shi_p: 1 TUGBA57 2 TUGBAS9 (Empty)

Tide: Flood (Eb/g Average Oﬁgé}ved ‘ Added Tide:
e, o
Wind Condition: iSlS

Heading: Upbound Dowfﬁg,é)und
B
A .
PILOT: Capt. MichaelJ. Orr (Pilot1}  Capt. Jason j:anes {Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

JPEE S vt T i
{ i ,"‘} ey N f)« ol e !

Filename: 44— 89 1o £987- _
End Time: /7 /{ Log Time: /{5 Transit Time: /) /«f

Comments:

@ru. Appronch held  «? hig fox LW o s<e3

+o Floocj Sﬁffﬂefﬁp
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: S Fep 49

f“j
Channel Alternative: PO @) P2

ouma Navigation Canal

L

Test Matrix Run Number: 5'3 ' Repetition: |

Design Ship:‘\@/GBAS? 2 TUGBAS59 (Empty)

Tide: Flood @b Average a served Added Tide.:
Wind Condition: 1@

Heading: Upbound wnbound

PILOT: Capt. Kevin Keele (Pilgt 3—;{ Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +?il0t + Repetition

Filename: . ?’.._.A - [ E”O..,. f::/g‘“b—g - \

End Time: /2.9& log Time: | 223 Transit Time: /c?.‘_?‘-/

Comments:- &and,'_hv'ns M'ﬂ .‘“ﬂo)-s ble w1 Ph mnimef set Jue to
- feck beiny 1n Plece, fessel handled well.
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: algl L]

Channel Atternative: PO (P;ﬂ P2

Area A: Houma Navigation Canal

Test Matrix Run Number: 9 Repetition: |

Design Ship: (AJTUGBA57 2 TUGBAS9 (Empty)

Tide: Flood Average |i\:’)fa?rvr«:d " . Added Tide: ¢,
Wind Cendition: 18@ '

Heading: tpbound bound

PILOT: Capt. Kevin Kegle (Pilot 3) Capt. Matthew Truss (P@

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Piiot + Repetition

Filename: .?\_,A,_ P EO- %!S.,ij“i -1
"End Time: /Zgﬁi Log Time: /z,fé Transit Time: /:}Z@

Comments:

) . | | ,
CJOﬁCi*’f'OﬂS Loas  verd Qa\m huring - the 1[%)65_36[6(11&5

ENira ‘
ranie O.r\d exit. No pmb\cmg
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AIternaive 1: Lk Ges Open
Observed Ebb Tide
Loaded Barge, Approach Setup

- Downbound Pilot 1
{15 Knot S Wind




Houma Navigation Complex, LA Lock Addition Simulation Study

Date:

Channel Alternative: PO @ Pz

Area @Iouma Navigation Canal

Test Matrix Run Number: 9 0 L Repetition: /
Design Ship: 1 TU@QS? 2 TUGBAS59 (Empty)
Tide: Flood %EQ Average Ob@ed Added Tide:
Wind Condition: @

P # 1 ?Ca
Heading: Upbound Dowr}:ound -

. L -
PILOT: Capt. Michael@{)rr (Pilot1)  Capt. Jason Jones (Pilot 2)
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
’ Filename: P/- A EO- SIS. DL - {J _ ‘

End Time: \()‘?5? Log Time: \DYO Transit Time: |} in Lf? S

Comments: -

4@%/% S //g G i

Plate 33
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date:

Channel Alternative: PO @ P2

Area(f{: :Houma Navigation Canal

Test Matrix Run Number: ¢/ () :lmi}e:,-.f[f.ﬁ Repetition: /

g
Design Ship: 1 Tdé3457 2 TUGBAS9 (Empty)

Tide: Flood @ Average Obgs/e/rved Added Tide: /..
Wind Condition: 1515
Heading: Upbound Downbound é;)f!{

PILOT: Capt. Michael ). Orr (Pilot1}  Capt. Jason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: Pl. ."/] L ai’ef) S TCRIN e A N |

End Time:  {{ 1 OO Log Time: \ Od“{(“{ - TransitTime: |{ | / o
Comments:

Fia - ’f ) / ¥ L rf_(_]_

{ HanQuuvee Mo (} S For 40

A,,’\,),.Jge/l W G popaeseh

Plate 34




Sl

& Alternativ
Observed Ebb Tide
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115 Knot S Wind
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Houma Navigation Complex LA Lock Addition Simulation Study

Date: 30 e ?,0[0\

Channel Alternative: PO P2'»

Area A: Houma Navigation Canal

Test Matrix Run Number: 1% Repetition: |

Design Ship: 1 TUGBAS7 G/T_’@ASQ {Empty)

Tide: Flood @ A:f;rage Observed Added Tide: 0 .Sy
Wind Conditioﬁ: | 1515 |

'Heading: Upboundr @ound |

PILOT: Capt. MichaelJ.Orr@ Capt. Jason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: Pl A2 _EO_S\S_D_ | _ |
End Time: 1$:2.9 Log Time: IS\$ Transit Time: Ii:! 3

Comments:

Wﬂ,ﬁj W/W
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Date: 20 Torer DY Vi

Channel Alternative: PO @ Pz .

Area A: Houma Navigation Canal

Test Matrix Run Number: / «3 O | Repetition: /

Design Ship: 1 TUGBAS7 2 TUGHASY (Empty) |

Tide: Flood F(S:B Average Obgerved Added Tide:
Wind Conditionl: | 1@

Heading: Upb-ound Dom@@nd

PILOT: Capt. Michael J Orr {Pilotl)  Capt. Jaso@j;)}\es {Pilot Z)

Filename = AEtemative + Area + Vesseh+ Tide + Wind + Heading +Pilot + Repetition
Filename: Pl-A. . EO0. SIS . D - | .
End Time: / fj"éﬁif Log Time: /57 & TransitTime: 73/ 27

Comments: -

/UOT(JM _ / gu(_wml; (C)pdflrff);c?« |

Plate 37
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Houma Navigation Complex, LA Lock Addition Simulation Study

pate: S Fe® 29/9

Channel Alternative: P0 p2

Ar Houma Navigation Canal

Test Matrix Run Number: | 3 Repetition: {
Design Ship: 1 TUGBA57 @‘ UGBA59 (Empty)

Tide: Flood @}J Averagg served Added Tide:

'Wind Condition: 1 @)

Heading: Upbound @g)mnbound
PILOT: Capt. Kevin Keele (Pildf 3) Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: ?' — A — FZQ.,,,.EOW S (5 wb -3 (
EndTime: /5377 Log Time: 1514 1_'.ransit Time: /4. C)‘-f*

Comments: -5‘}(-‘0*’\0 Sef b List bk Whean /;,},,;‘7 Up o /’.-‘/gd/ .

WAt .  Onee 1nside F/f’M/J“"C 1t Sl hd  a Shony East boakt

Set.

Plate 38




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: ai?/; gf // A

Channel Alternative: PO @) P2

Area A: Houma Navigation Canal

Test Matrix Run Number: / 3 Repetition:

Design Ship: 1 TUGBA57 @Gamg (Empty)

Tide: Flood @ Average @r\/ed Added Tide:

Wind Condition: = 18515
g
Heading: Upbound Downbound
PILOT: Capt. Kevin Keele {Pilot 3} Capt. Matthew Truss {Pi ot/E)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: PL_ g é@w«;ﬁ/lgﬂm Qmé‘/m /
End Time: /59 G Log Time: /Swé')f Transit Time: /;2 P
Comments:

N\G CL@“’O»‘\C Sex to

Enies | D ) @oO\%Q{.\»cﬁ)‘

pory Lohi e ]?nina “up to
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= o e .',

| Alternative 1: Lock Gates Open
Average Ebb Tide
Loaded Barge

“|Downbound
15 Knot S Wind
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" Houma Navigation Complex, LA Lock Addition Simulation Study

Channel Alternative: PO f@ Pz -
L

Area A: Houma Navigation Canal

Test Matrix Run Number: 7 Repetition: }

e
Design Ship: 1 TU@B}S? 2 TUGBA59 (Empty)

, o)
Tide: Flood gbp Ay‘ggége Observed
i, :; :,.rq\\ e
Wind Condition: 1;‘81?}
‘”~.«l§ﬂ"‘|1

Heading: Upbound Dowfh/lg“ound

PILOT: Capt. Mit{lael J)Orr (Pilot 1}  Capt. Jason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: £]. A 1. EAL 6150 [}

End Time: /5 2¢” Log Time: /57/5" Transit Time: / bl 57

Comments:

%/M.ééaw/,

Added Tide:

Plate 41




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: Z.? f&ﬂ /9

Channel Alternative: PO PZ

Area A: Houma Navigation Canal

Test Matrix Run Number: g 7 Repetition: {

Design Ship: (£ TDGBAS7 2 TUGBAS9 (Empty)

Tide: Flood @ age Observed Added Tide:

Wind Condition:

Heading: Upbound 50 bhound

PILOT: Capt. Michael J. Orr (Pilot 1) Capt. Jasonh&n@)

Filename = Alternatwe + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
. ol : f‘( - -
Filename: P]W;L lm}:éj‘q« 505 .. P 2 / |
End Time: /4755 Log Time: /9’}9 Transit Time: /5 4 7~

Comments:

Rtz r-f@;@ !‘

[U OK".MA/! ’2 Ui ) Do A% dack T [octs

ot ot wee o Tt ol o At

Plate 42




Houma Navigation Complex, LA Lock Addition Simulation Study
Date: 4’ ﬁ&é 020/ ?

Channel Alternative: PO @ p2

Area @ouma Navigation Canal

Test Matrix Run Number: 6? f{’l Repetition: /

Design Ship: 1 T@S? 2 TUGBAS9 (Empty)

Tide: Flood @ Aé}g e Observed Added Tide: S

Wind Céndition: 1 g:[w

Heading: Upbound Dov«Lund

PILOT: Capt. Kevin Keele({Plloy3} Capt. Matthew Truss (Pilot 4)

Fitename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: PLF:L 1..&A4 515, D3]

End Time: /0020 Log Time: 04{6, Transit Time: / 7ff0/ ‘

Comments: 1y poticible Set @  Flood ante or Reyon.
Cb,ul—;f'ro;‘u sl ac CCP]L-&} ble Lo Eran s F

Plate 43



Houma Navigation Complex, LA Lock Addition Simulation Study

Date: / [oh 2079

Channel Alternative: BQ él P2

Area %E@Jma Navigation Canal

Test Matrix Run Number: 7/ Repetition: /

Design Ship: 1 TU@S? Z TUGBASY (Empty)

Tide: Flood E@@ A\\fi@ge Ohbserved Added Tide: (.5
. T 7

Wind Condition: {@9

Heading: Upbound Doﬁr;b})und

PILOT: Capt. Kevin Keele {Pilot 3) Capt. Matthe (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P/ .A_ /- EHA. SI5. D-4-)

EndTime: /020 ' Log Time: 5/ Transit Time: /& /0

Comments: |
{%}mmsﬁ LOAS Vei‘*'-( smoo?h, sli ghf port  slde inside
D]GOCL %Oﬁc) bud hoﬁlwing er‘as}f@,. No Pf’obleﬂ’rs
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SR
: Lock Gates Open
Average Ebb Tide
Empty Barge Pilot 1
Downbound Piot2

|15 Knot S Wind Pilot 4




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 2% Tpnd 2915

Channel Alternative: PO@ P2

Area A: Houma Navigation Canal

Test Matrix Run Number: \3 Repetition: {

Design Ship: 1 .TUGBA57 UGBA59 (Empty)

Tide: Flood (Ebd) Py ' Added Tide: (.5 m
‘Wind Condition: 1i5§> |

TN
Heading: Upbound {Dgwmgound
S F\:;,J :
PILOT: Capt. Michael J. Orr (Pi@ Capt. Jasan Jones (Pilot 2)
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P .. A_2 ~EASI5_D_} 1
End Time: | 424 Log Time: }7 2. ¥ Transit Time: |3:g72_

Comments:

/f“l $'.w¢ /Wd 74/'0’* VW i /z:/‘a'/ydﬁ 'NLCI“'- éﬂb/{a;f

T s A Bitswse Lo K wns jo e

Plate 46




Houma Navigation Complex, LA Lock Addition Simulation Study .

Cpate: 2% TSan 20\

Channel Alternative: PO Pz

Area A: Houma Navigation Canal

Test Matrix Run Number: |3 - Repetition: \
Design Ship: 1 TUGBA57 (2 TUGBA59 (Empt,
Tide: Flood Added Tide:

Wind Condition: 1515
Heading: Upbound @.

o

PILOT: Capt. Michael ). Orr {Pilot 1) &)Capt. Jason Jones (Pilh 2).>

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: Pl‘AAZHEA_S(gﬁ b_]_f\
End Time: | 25 Log Time: {y5 Transit Time: | 2% 273

Comments:
Lo _ “+ia Ouwo
T wad o Keep A ?O\W¥ o fhe A

P B | : /J?Q’M
A Litte  Sed o A © b e ek < Coereds
A Litte X | e ww
Th Cat pey  Be A 1384E M
Pass  The  Cat
are X EeAS ed.
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: /[, fo ko 30/?

Channel Alternative: PO é) P2

Area A: a Navigation Canal

Test Matrix Run Number: /% A Repetition: /
Design Ship: 1 TUGBA57 2 TU59 (Empty)
Tide: Flood Qfﬁ Avg/@)ge Observed Added Tide:
Wind Condition: 1 (S_/is)
Heading: Upbound Do@ound
, ™ - ,
PILOT: Capt. Kevin Ke,eli{/Pl‘lot 3) Capt. Matthew Truss (Pilot 4)
Filename = Al{ernative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: p/,_ﬁ,,, A LR SIS D 3./

End Time: (25 2 Log Time: |2.32_ Transit Time: 14!}

Comments: 5'7Lr‘07\(j sct & Flwd Cj‘?fe. Cond) #10n5
were  fongh but  able o be ding

Plate 48 -




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: &/4/02 ol9

Channel Alternative: PG (Bl P2

Area A: Houma Navigation Canal

Test Matrix Run Number: / 3 /4 Repetition:

Design Ship: 1 TUGBA57 5 TUGBASS (Empty) .

Tide: Flood @ @ga e Observed | . Added Tide:
Wind Condition: 1815 '

Heading: Upbound CP}M bound

PILOT: Capt. Kevin Keele {Pilot 3} Capt. Matthew '@Pilot 4

Filename = Alternative + Area + Vessel+ Tide +Wind +-Heading +Pilot + Repetition
Filename: P/_A a A _s)So by
End Time: /R Y3 - . Log Time: /0? c?él— Transit Time: 00

Comments:

/‘/arol Set "Y'ISr"O’c’ 'Qj

. o]
S‘%aa €. : dgairs Td POI/{ ﬁ@ aa(/fhbag. O’Mri'ng 7"}_} "
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Observed Flood Tide
Loaded Barge
1Downbound




s

pate: 24 Ton 2007

Channel Alternative: P07 9P1) P2

Area A: Houma Navigation Canal

Test Matrix Run Number: / i‘ﬁ Repetition: /

Design Ship: 1 /fUGBA57 2 T(%Empty)
Tide: Flood Average Oed Added Tide:

Wind Condition: 1@

Heading: Upbound Dou@ound

PILOT: Capt. Micha@rr (Pilot1)  Capt. Jason Jones (Pilot Z)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: Pf_ A !;‘EO~ S18. 01| .
End Time: |7 4(, Log Time: /7/& ' TransitTime: /& ;57

Comments: -

I

Houma Navigation Complex, LA Lock Addition Simulation Study

Plate 51
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 350 T kO

Channel Alternative: PO P2

Area A: Houma Navigation Canal

Test Matrix Run Number: /[ (:D i Repetition: /

' Design Ship: 1 T7 2 TUGBA59 (Empty)
Tide : F Ebb  Average O@Ed Added Tide: d .5_

Wind Condition: 1 Sig)
Heading: Upbound Dowfi)lgund

PHOT: Capt.. Michael J. Orr V(Pi!ot 1) Capt. Jas@s (Pilot 2}

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: p/-ﬂ» [~FEO-S15-D- -1 _
End Time: /007 Log Time: 0934 _ Transit Time: /8158

Comments: - o :
Notmal  Ruwwns  Cowdibows . Mo et ot shide feon

Tow .

Plate 52
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Houma Navigation Complex, LA Lock Addition Simulation Study

pate: 5 Fzp 2015

Channel Alternative: PO@) P2
Are@louma Navigation Canal

Test Matrix Run Number: / 0 Repetition: /

Design Ship: @GBAS? 2 TUGBAS9 (Empty)

Tide : @od bb Averagese rved : Added Tide:

E
Wind Condition: 1 @

Heading: Upbound @Wnbound

PILOT: Capt; Kevin Keele (Pi!o@ Capt. Matthew Truss {Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: /D/_,)A,/( FO._ Sﬁ/é:,, D_ 5.1
EndTime: 145} Log Time: [25¢) Transit Time: 2{: 0|

Comments: w,'_},;‘ lock ..;, P[“( ',W; 415”\ ,I Aaw yel- fo AOT"H.'C

Much dlp&Nﬂ“ tn ’I‘{'hns;\’-;;;..! +ho FIOOJ OQH, Mi;\l-;n4’ Set
Vessel pecbocme) wxll  and wns seceptedle conditions
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Houma Navigation Complex, LA Lock Addition Simulation Study

Dafe: D?/S‘//q

Channel Alternative: PO (51)p2

Area A: Houma Navigation Canal

Test Matrix Run Number: /&0 Repetition:

Design Ship: @JGBAS? 2 TUGBAS59 (Empty)

Tide : (Efp\bd _ Ebb  Average '- rved Added Tide:
Wind Condition: 1815 |

Heading: Upbound @Qﬂbound ‘

PILOT: Capt. Kevin Keele (Pilot 3) Capt. Matthew Truss (Rilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P/ A - J_,..,, FO S5 D Y- /
End Time: /Lﬂ?& 2 Log Time: /25/0 Transit Time: /8. /4

Comments:

A
Londivons was very

great, )\fo \bmblt’/ﬂws ugi*h p)wdﬂqu&
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ah b A 11T T o i
& Alternative 1, Lock Gates Open
Observed Flood Tide
S Empty Barge Pilot 1
1Downbound E:ISE%

Knot S Wind Pilot 4




Houma Navigation Complex, LA Lock Addition Simulation Study

bate: 20 Tan 019

Channel Alternative: PO @ p2

Are@ouma Navigation Canal

Test Matrix Run Number: / 27L 0 Repetition: /

Design Ship: 1 TUGBAS57 2 TU59 (Empty)

Tide : FI@ Ebb  Average OP/@VGd : Added Tide:
Wind Condition: 151;§)
Heading: Upbound Dov{r\aﬁound

o

PILOT: Capt. Mict@:}. Orr {Pilot1)  Capt. Jason lones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename:p]‘n,'q~ 2.FO.515.D-1-1 ,
End Time: 095 ‘] Log Time: ﬂﬁ?&f’? Transit Time: /374

Mind My 18 problss Bk T A
'_Z%A/,ﬁ/_

Plate 56




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 7.9 § i 201

Channel Alternative: PO @PZ

Area A: Houma Navigation Canal

Test Matrix Run Number: / 1.,[ Repetition: /
Design Ship: . 1 TUGBA57 2 Tu9 (Empty)
Tide: Floo “Ebb Jﬂ\\feragef O!ﬁer ed Added Tide: O .5m.
Wind Condition: 15815
Heading: Upbound Dowi@})und
PILOT: Capt. Michael J. Orr {Pilct 1)  Capt. Jason@;\es {Pilot 2)
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading w;PiIot + Repetition
Filename: P1— A - Z_IﬁFOaS (5—-D-2 _ 1
. -
End Time: /7 7}5 Log Time: / 7/ Transit Time: / ¢/ S

Comments:

No CwW Set +o %)QQOR.'{‘ Rl i?eju lnic l?urdlw);wb cowd tions
AP Ply.
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ouma Navigation Complex, LA Lock Addition Simulation Study

Date: g %% ZOJC;

Channel Alternative: PO P2

Ar Houma Navigation Canal

Test Matrix Run Number: i Ll Repetition: }

Design Ship: 1 TUGBAS57 TUGBA59 (Empty)

fide :@éod Ebb Average@sewed Added Tide:
Wind Condition: LSQ

Heading: Upbound @wnbound

PILOT: Capt. Kevin Keele (Pilt@.D Capt. MatthewTruss(PiI‘ot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P[ _ 74\, 2 - FO __ SIE_D - 3._ \

End Time: 1512 Log Time: (4S 2— Transit Time: /S § Y
Comments: ,.+h ol open . had a S/'r‘onq Sed 1o The
@ast wall of dhe Flood gake . DUnt jave the same effect

with hsz Bus't' The emp"":t-'n. Ue,sdrcl mspano(uj oJe!( -CMJH'I'Ms
et acteprble
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: Q/j//?

Channel Alternative: PO @ p2

Area A: Houma Navigation Canal

Test Matrix Run Number: ﬂf - Repetition:

Design Ship: 1 TUGBA57 @EBASQ (Empty)

Tide : @ Ebb Average@ed Added Tide:

Wind Condition: 1515

Heading: Upbound (Eﬁ:g@}lbound '

- e g

PILOT: Capt. Kevin Keele {Pilot3) = Capt. Matthew Truss (Pi@

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P/_ A_2_Fo._ SIS DY ]

'End Time: / So§ ‘Log Time: /Zﬂ“/{f Transit Timel: /{5’“5“

Comments:

"\/cr-' l'\c;n.d_ 5er  {oisard 14\(, Noeks , once ;Asr‘dc
‘\‘\"t Q\ooc\%oyﬁﬁ'} 'ﬂ\v’t, Loas 5+‘t\l
O‘f\d oned,

VOC Feawdh

G Set to- POM

Clear 5P +\\e ?\ooé%aws, Set 46 por
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= o e .',
| Alternative 1: Lock Gates Open
Average Flood Tide
Loaded Barge
“|Downbound
- 115 Knot S Wind




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: Z% UPVN Zﬂi"l

Channel Alternative: PO P2

Area A: Houma Navigation Canal

Test Matrix Run Number: {0 Repetition: |
Design Shi‘p: BA57 2 TUGBASS (Empty)

Tide : { Floo} &55 Ebb Added Tide: 0.5~
Wind Condition: Si‘5

‘Heading: Upbound @1 ound

PILOT: Capt. Michael J. Orr (Pil@ Capt. Jason Jones (Pilot 2)
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: ﬂ-— P‘ - "—' FA ~GS5 - b ‘-‘\

End Time: \M: 58 Log Time: \4 30D |  TransitTime: 1§ 2373

Comments:

WL—JWS‘/_

Plate 61
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Houma Navigation Complex, LA Lock Addition Simulation Study

pate: 2% -SG‘V\ 201

Channel Alternative: PQ @ P2

Area A: Houma Navigation Canal

Test Matrix Run Number: 1 O Repeltition: \
Design Ship: 2 TUGBAS9 (Empty)
Tide : (Flood ) Ebb Added Tide:

Wind Condition: 1515
Heading: Upbound @

PILOT: Capt. Michael J. Orr (Pilot 1) ( Capt. lason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: F\ _ A_V_FA_sSis.b.2 -

: £ Time: \% o0\ Log Time: lL{ . ‘3(& Transit Time: \‘:g “D

Comments: AW& C W\J\mj\

Very LMle  set N gocd 4 gavs t
e Yre  Flod  Gaves

Sneded ok 1.2 @ O°

o Qoakets @ 1°

Nh\} GIS
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: /, [ B 209

Channel Alternative: PD@ p2

Are{ﬁgHouma Navigation Canal

Test Matrix Run Number: /0 A Repetition: /
Design Ship: 1 TUC/BA 7 2 TUGBAS9 (Empty)

Tide : @);21 Ebb Av@ge Observed | Added Tide:
Wind Condition: 1
Heading: Upbound Do@ound

PILOT: Capt. Kevin Ke@ot 3) Capt. Matthew Truss (Pilot 4)
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P/_ﬂ,,/,, Frqﬂ. 515.D. 3-)
End Time: /05 Log Time: /027 Transit Time: /9,3 7
Comments: 6 St @ S o

iy Lock o B Vo, Cond tons c?ccéplaézé’

!% r "frw\ sk
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Date: (, feotb 20717

Channel Alternative; PO @ P2

Area @ouma Navigation Canal

Test Matrix Run Number: /0 # Repetition: [

Design Ship: 1 T@? 2 TUGBAS9 (Empty)

Tide: Ploo Ebb Ayéf:a;(g)e Observed : Added Tide: 7, 5~
Wind Condition: 65/1/5)

Heading: Upbound D({_@Bound

PILOT: Capt. Kevin Keele {Pilot 3} Capt. Matthew Jruss (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P/ﬁ Vs ‘f'_ =4 S15-D-U |

End Time: /0 i/é/ Log Time: /2§ Transit Time: /¥6Y% -

Comments:

\_}@nd{&!aﬂS (Adas augraﬂg, .\J\/@ {Drob/ams

Houma Navigation Complex, LA Lock Addition Simulation Study

Plate 64
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i Alternative 1: Lock Ges Open
Average Flood Tide
Empty Barge




s

Houma Navigation Complex, LA Lock Addition Simulation Stud

Date: 2% Sl 2oy

Channel Alternative: PO PZ

Area A: Houma Navigation Canal

Test Matrix Run Number: it} - & Repetition: \

Design Ship: 1 TUGBAS7 @UGBASQ (Empty)
T’ide:@,ewg Ebb Added Tide: 0 Sy

Wind Condition: 1815 ( ‘@ ;JD‘ “ho
Heading: Upbound @ound o

PILOT: Capt. Michael ). Orr (liﬁbt ED Capt. Jason Jones (Pilot 2)

St

Filename = Alternative + Area + Vessel+ Tide + Wind -+ Heading +Pilot + Repetition
Filename: P{_a 7 & P_D_y_ 1
End Time: /&34 Log Time: /. 25 Transit Time: /2 /54

Comments:

- v ‘ ‘,,.....-,«ﬁ-«./

Plate 66




Houma Navigation Complex, LA Lock Addition Simulation Study

i .
]

Channel Alternative: PO @ Pz

Area A: Houma Navigation Canal

|V F
Test Matrix Run Number: AR Repetition: i

it

Design Ship: 1 TUGBAS57 (2 TUGBASS (Empty)>

Tide : Flood:) Ebb  Average Chbserved Added Tide:

Wind Condition: 1515 N O L fﬁ@)
£t e
Heading: Upbound @&“‘i@ﬂ@ﬂ)
PILOT: Capt. Michael J. Orr (Pilot 1}  Capt. Jason Jones (Pilot 2)

Filename = ‘Aiternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: Pi_ A.2 _TA _U- Doz ,,,,?-

End Time: Jf, ¢/0) Log Time: /fp/7 Transit Time: /.5 3
Comments: | ('
- | e facher of the  Set
The Wi oo e (. /] venase Ploed 27 wot
« . 26 C. : ..
Fﬁ ) the a0 # APFKQ - Us€ Cantiom.
Cac b . ovly  Ewdies With W il |

A

Plate 67




Average Flood Tide
Empty Barge
Downbound

15 Knot S Wind

Pilot 1
Pilot 2
Pilot 3
Pilot 4




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 2% Jan 2019

Channel Alternative: PO Pz

Area A: Houma Navigation Canal

Test Matrix Run Number: ]L’i Repetition; {

Design Ship: 1 TUGBAS7 (~ W{ﬁ/@msg (Empty)

TRy

Tide : @oo/d)’\yj Ebb Added Tide: 0 < w

Wind Condition: 181 E)
Heading: Upbound (Domﬁ)ound
— |
PILOT: Capt. Michael J. Orr (Iar;t?) Capt. Jason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition’

Filename: P | N2 F:/L\ SI5_.D _ [
End Time: i\ tog Time: {53 Transit Time: | 3137

/’/M%h—v‘/ /éc/'é ;A#Vo ’L/Z./'(‘Up "/“,3' W'-\/M/?lﬁ“’
A APt T %ﬂ/»—/’,«?‘;,‘_* sted - . ' ,

Plate 69
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: /< ‘SG&/\ AN

Channet Alternative: PO @ P2

Area A: Houma Navigation Canal

Test Matrix Run Number: )% Repetition: \
) —M
Design Ship: - 1 TUGBA57 2 TUGBASS (Empt
esign Ship ( { mp y).?
Tide : (Flood) eb  Aytrage Added Tide:

Wind Condition: @

i

Heading: Upbound @w
PILOT: Capt. Michael J. Orr {Pilot 1) @.JasonJones(PiEo )

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P1_A_7 _FASG= Doz

" End Time: |{,; 1(0 tog Time: 559 Transit Timé: I3 BS&
Comments:
' mbes  of
HM/ A {7} Dfﬁu to - e oPen C’éﬁméé’i o

o 16 °
e ek Had 29 Kwh  wivd @
jﬁf‘ﬂ . /OCZﬁ v L eﬁﬂrf—rl\ Emc!

ot '6(,/&{66 oy wehk  poas
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Houma Navigation Complex, LA Lock Addition Sinulation Study -

. Date: 7 Fes 2019

Channel Alternative: P{l p2

Aré@ Houma Navigation Canal

Test Matrix Run Number: )4 A Repetition: /
Design Ship: 1 TUGBAS7 @UGBASQ (Empty)

Tide:ood - Ebb verage Observed Added Tide:

Wind Condition: 1

Heading: Upbound @wnbound
PILOT: Capt. Kevin Keele (Pi@ Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vesselt+ Tide + Wind + Heading +Pilot + Repetition

Filename: Pl- A~ A- F4-SI5. -3
End Time: |0 OS/ Log Time: 0@‘{/8 ' Transit Time: /506’1

Comments:  Stron o Sl € Flwd gete Condilie axre
"/Z’VI 3 h J)w} JPUSS v le | |

Plate 71




'Houma Navigation Complex,

LA Lock Addition Simulation Study

vate: 2/4 /2017

Channel Aiternative: PO @ pz

Area A: Houma Navigation Canal

Test Matrix Run Number: / ﬁl /A Repetition:

Design Ship: 1 TUGBAS7 UGBA59 (Empty)

Tide : @ Ebb @{er ge Observed ' Added Tide:
Wind Condition: 1815

Heading: Upbound @ound

PILOT: Capt. Kevin Keele (Pilot 3) Capt. Matthew @)

Filename = Alternative-+ Area-+ Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P/_A__ o — FA__QSZ,__,D_ [/w/ |

End ;I'ime: 130/ - LogTime: (Z 43 TransitTime: /&, /7
Comments: | | |

= / {_)O 6[’ K-. Cl’ ) i

ﬁ@h @8101 J fous dﬁrr‘ﬂﬂ ‘P}”}f'S Sféfﬂf/ ol Conclitions
‘ “ emppres,
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Houma Navigation Complex LA Lock Add1t10n81ulat10n5tudy

Date: 7)) Foun 72_0[0|

Channel Alternative: PO Pz;.'-

Area A: Houma Navigation Canal

Test Matrix Run Number: || Repetition: |

Design Ship:( 1 TUGBA57 2 TUGBAS59 (Empty)
Tide: Flood . Average @d , Added Tide: O.5m

Wind Condition: iﬁw

‘Headin@bj}l d Downbound

PILOT: Capt. Michael J. Orr (P lot1 Capt. Jason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

| Filename: P1_A_{_Fo_SIS_ U 1|
| End Time: (5L Log Time: 141 1 Transit Time: 20452
Comments: -

%m/% P

Plate 74




Houma Navigation Complex LA Lock Addition Simulation  Study

Date: 36) The  J04 {E

Channel Alternative: PO @ P2 .

Are@ Houma Navigation Canal

Test Matrix Run Number: [/ 0 Repetition: /

Design Ship: 1- TU%@)S? 2 TUGBA59 (Empty) 7

Tide: Flood @ Average Oﬁwed , Added Tide:
Wind Conditionl: | ]{Jii:g
Heading: Uppoyind Downbound

PILOT: Capt. Michael J. Orr (Pilot1)  Capt. Jaso@ nes { P|I0t2

Filename = Alternative + Area + Vesselt+ Tide + Wind + Heading +Pilot + Repetition
Filename: Pl-&O-1_ ED_ S5 - 3.&}

End Time: [5 17  LogTime: /#57 TransitTime: 77 ‘S‘t‘?

Comments: -

. uRZewt Cowddions  ARe  Tdeal Cot Agawvs?.

Plate 75




Houma NaVigatiOn Corriplex,- LA Lock Addition Simulation Study

pate: %5 FePo 2019

- Channel Alternative: PO @ p2

Ar@ouma Navigation Canal

Test Matrix Run Number: f [ : Repetition:

Design Ship: @TUGBAE 7 2 TUGBA59 (Empty)

Tide: Flood (:é}m A\ierage@ewed. Added Tide:
. Wind Condition:. 1 {D |

Headin@bound Downbound

PILOT: Capt. Kevin Keele (Pifot 3 ~ Capt. Matthew Truss {Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: ? |.... A’w ‘ ..,..,,'Eo - S lgm (/L mg - l

End Time: (G O8> Ltog Time: | 5’?&2.-, Transit Time: 17 ¢ 21

Comments: trbh l6ads N/B Fhere Sgemgj b be (e to
Wo Stk Trmsil condihins Lere accephs ble

Plate 76




Houma Navigation Complex, LA Lock Addition Simulation Study

Date:J/S’ //ﬁ

Channel Alternative: PO @ P2

Area A: Houma Navigation Canal

Test Matrix Run Number: / / Repetition:

Design Ship: BA57 2 TUGBAS9 (Empty)
Tide: Flood @ Average (_@?‘ved Added Tide:

Wind Condition: 1815
//’( -
Heading: Upbound  Downbound

PILOT: Cap't. Kevin Keele (Pilot ) Capt. Matthew Truss (Pi

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P/_PA »--/-w Eo . sis T i/__ /
End Time: /(z0/ Log Time: /5 X2 Transit Time: /.20

Comments:

C)Omdi\u‘ong Loas ideal. J\/o Pmb)ﬂm wo ) foads

Plate 77




; © Lock Gates Open
Observed Ebb Tide
Empty Barge E::gt ;

Pilot 3




Date:g; TW!’L'Z«OIOI

Channel Alternative: PO P2

Area A: Houma Navigation Canal

Test Matrix Run Number: 1o Repetition:

Design Ship: 1 TUGBAS7 @GBASQ (Empty)

Tide: Flood @ Average @;kgs/eﬁed ‘ Added Tide: 0.Sm
Wind Condition: 1815 '

_Headin@und Downbound

PILOT: Capt. Michael J. Orr ('P@t 1)) Capt. lason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename! .PI-A—Z — B0 5i5_U_ ) | _

End Time: 1554 Log Time: {S27F Transit Time: 15:2.2

Comments: -

e Sy e b

Plate 79




Houma

LA Lock Addition Simulation Study

pate: 3D Tam 2_35"?

Channel Alternative: PO @ Pz .

Area A: Houma Navigation Canal

Test Matrix Run Number: /15 o Repetition: /
Design Ship: 1 TUGBA57 2 TU@ASQ {Empty) .
Tide: Flood ' Ega} Avérage Obég%/ed , Added Tide: g5
Wind Conditionr: | ’_I!Q;E
_Heéding’: U@und | - Dewnbound _
PILOT: Capt. Michael J. Orr (Pilot1)  Capt. Jas@ones (Pilot 2}
Filename = AEternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
- Filename: P}~ . . EO. S15.. 2 -0 A
End Time: / PRt Log Time: /3 3¢ Transit Time: / &/ A d
Comments: -

'Nmm/ - Ruwwies ( ow 47/:’}(-'0»«/5_

R

Plate 80




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: O Fgﬁ* 2219

Channel Alternative: PO P2
Are@ouma Navigation Canal

Test Matrix Run Number: Repetition:

Design Ship: 1 TUGBAS7!

Tide: Flood - <w€bb Averag hserved ‘ Added Tide:

Wind Condition: @
AN -
Headings, Upbound Downbound

PILOT: Capt. Kevin Keele {Pilot.3).) Capt. Matthew Truss {Pilot 4)

Filename = Alternative + Area+ Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: 'Pf A 2 EO-SIE_ U3 ’
EndTime: |71 D Log Time: }@5‘& TransitTime: .25

Comments: ﬂ/& /)o/'l-ﬁlzf(f ﬁ% | swShen /V/g N/J,;,/y//a’.}
JOM’;}’W;‘ /ﬂ;(.?pAd/e

Plate -81




Houma Navigation Compléx, LA Lock Addition Simulation Study

Date: %~ Je/g) 52(9/‘/7

a
Channel Alternative: PO @PZ

Area@-ﬂouma Navigation Canal

Test Matrix Run Number: /5 Repetition: f

Design Ship: 1 TUGBA57 2 T0GBAS9 (Empty)

Tide: Flood @ Average Obgeryed Added Tide:
Wind Condition: @

Heading: Upé@d Downbound

PILOT: Capt. Kevin Keele {Pilot 3) Capt. Matthew Tru{f(;@ti)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: “/. 4. A EO. s15 - U |
End Time: /7// tog Time: /(p Y5 Transit Time: /4. /7

Comments:

bond:{\onﬁ LJas Q&r(\}gc‘[ | Qor" Jransit, \Ne g)mb]tmg
Y‘ﬂo}‘s]-na moodaamfs, ' |

Plate 82




= o L e
#|Alternative 1: Lock Gates Open
Average Ebb Tide
Loaded Barge




ueTsr——

“End Time: Log Time: /5 % Transit Time: {& | e1E)
' S

Houma Navigation Complex, LA Lock Addition Simulation Study

a T 26 s
a. Fa s o 3
Do o

Date:

- Channel Alternative: PO éﬁ]} p2

. Area A: Houma Navigation Canal

Test Matrix Run Number: | / 7 Repetition: /
£

Design Ship: 1 TUGBA57 2 TUGBA59 (Empty)

P o -
Tide: Flood Ebb/ Avérage Observed Added Tide: {) &
Wind Condition: 1515
Heading: Ug’_ﬁouﬁd Downbound
PILOT: Capt. Michaié‘;}y))rr (Pilot 1) Capt. Jason Jones (Pilot 2)

R . .

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P /. A.] _ A S5 . i

s,
1

Comments:

Vil w prrtl

Plate 84




Houma Navigation Complex, LA Lock Addiﬁion Simulation Study

Date: | Z 4 j;'?f/“’ /9

Channel Alternative: PO¢ P1 P2

Area A: Houma Navigation Canal

Test Matrix Run Number:  // Repetition: /

Design Ship: GBAS? 2 TUGBAS9 (Empty)

Tide: Flood C@}ige Observed Added Tide: ¢, .5
15 : : ‘

Wind Condition: @

Headingy/Upb u)nd Downbound

. PILOT: Capt. Michael ). Orr (Pilot 1)  Capt. Jason Jone$ (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
e o .

Filename: ?Z, - 5’4-” $/2—1d- 2~ !

End Time: )/ 9 o LogTime: /55 7 Transit Time: 2&772. 7

Comments:

N(W!ﬁ/ Ruwwing | wo E S pofed.

Plate 85




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: (¢ 73"&,,'3 2019

Channel Alternative; PO@ P2
s

Are@Houma Navigation Canal

Test Matrix Run Number: / / A‘ Repetition: /

Design Ship:(_ 1 YUGBAS7 2 TUGBAS9 (Empty)

Tide: Flood @)b @erage Observed Added Tide:

Wind Conditien: @

Headin@bound " DPownbound

PILOT: Capt. Kevin Keele (Pi!@ Capt. Matthew Truss {Pilot 4)
=

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P{__,"Aw( WgAméfgw L/(._,_%-m ‘

End Time: /J 0’16] Log Time: /0% TransitTime: 20! o/

Comments: /U@ Set 7}5»1/:5[4. WS 2 r—”f)zé'—?t[)&

Plate 86




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: (Q/E /ol@iﬁ ‘

Channeti Alternative: PO p2

Area A: Houma Navigation Canal

Test Matrix Run Number: 1| A Repetition:
Design Ship: @BAS? 2 TUGBA59 (Empty)

Tide: Fiood @; @e Observed Added Tide:

Wind Conditicn: 1515

Heading@p/mund Downbound

PILOT: Capt. Kevin Keele {Pilot 3) Capt. Matthew Tfuss (Pilot 4

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P I_A__‘ [ EA S5 Y ﬂé’{"u— ,
End Time: //56 Log Time: /130 Transit Time: /6]"1-/ 5

Comments:

l&ea\ Qoﬁd.‘lh‘Cf"s. ho PVOHCMS yy\,,ﬂ'%?ng D}godgdh% .

Plate 87







Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 2& JAwW Zoig

Chanhel Alternative: PO Pl P2

Area A: Houma Navigation Canal

Test Matrix Run Number: |G Repetition: |

Design Ship: 1 TUGBAS7 (2 JUGBAS9 (Empty)

Tide : Flood. @ﬁ _ Added Tide: (3.5
Wind Condition: 1\\ S@

Heading{ Upbbund  Downbound

R
PILOT: Capt. Michael J. Orr (Pilot ll) Capt. Jason Jones {Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: PV _ A 2 . EA_ S5 W e L,.\
End Time: /(753 Log Time: /(»3( Transit Time: /%750

Comments:

by

Plate 89




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: C;)gd{,;w, 2079

Channel Alternative: P& 6) PZ

Are Houma Navigation Canal

Test Matrix Run Number: / 53# Repetition: /
Design Ship: 1 TUGBA57 2 Tusé 9 (Empty)
Tide: Flood @@ Aferdge Observed | Added Tide: (). 5~
Wind Condition: {@
Heading: Up’:fg nd Downbound
PILOT: Capt. Michaei ). Orr {Pilot1)  Capt. Jas@}nes (Pilot 2)
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: (Pl A- Q- EAL SIS U -1
End Time: /70D | Log Time: /L¢3 Transit Time: /4557)
Comments: | _
Mo wegitve E Crects 4o Be  woded

oiwd  had  liftte  Elrey o Hatges o, | Jet

Plate 90
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.Filename:

Houma Navigation Complex, LA Lock Addition Simulation Study

Date: (s J:ﬂ/g‘ 2019

Channel Alternative: PO (@ P2

Area @ Houma Navigation Canal

Test Matrix Run Number: /5 A Repetition: /

Design Ship: 1 TUGBA57 4 T@ASQ (Empty)

Tide: Flood @ . Av r;'awg\e Observed Added Tide:
Wind Condition: 1 s15

Heading: U:fe{t;;jnd Bownbound
‘w" .
PILOT: Capt. Kevin Kegle (ﬁi ot 3) Capt. Matthew Truss (Pilot 4}
—

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

PILA-A. EASIS. U-3]

End Time: |/ 4] logTime: (052 TransitTime: J¢4:% |
Comments: 4/ A spyall set @ S oy and b a/dw%f
Condhdions 120 Sruasid were ac&fo% Lle

Plate 91
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Houma Navigation Complex, LA Lock Addition Simulation Study

pate: /4 /79

Channel Alternative: PC (P1/ P2

Area A: Houma Navigation Canal

Test Matrix Run Number: /S~ A Repetition:
Design Ship: 1 TUGBA57 2 TUGBAS9 [Empty)

Tide: Flood gjyg @rage Observed Added Tide:

Wind Condition: 1515

Heading@bgund Downbound

PILOT: Capt. Kevin Keele (Pilot 3} Capt. Matthew T@@

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: F/_ A_ 2 EAM_SIQ_,_ {/{m_ 4.1

End Time: //O}l Log Time: /0Y/( Transit Time:/ $*52 6

Comments:

ﬁ‘r’ansf b LAl as Veﬁ? 5 MO{)'?]") w} Neo Apr@b}cms

; i’) p}aada oltes

Plate 92
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: %0 Jan: 9\0:’5_?

Channel Alternative: PQ Pz

Area A: Houma Navigation Canal .,

Test Matrix Run Number: [ ) (D Repetition: /

Design Ship: 1 T@E? 2 TUGBA59 {Em,'or;})

Tide : FI@ Ebb  Average OBserved Added Tide:
Wind Condition: ' ](@ |

Heading: Sp@nd Downbound

PILOT: Capt. Michaeﬂ@r {Pilot 1) Capt. Jasoh Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P/HQ-LFO— SIS~ U !.—I _
EndTime: /02 & Log Time: /020G Transit Time: /9 // Q\l

Comments: -

/ AN
/Z/Mm /@rwjf,f

F_’iate 94
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 30 1o 2019

Channel Alternative: PO @ p2

Area A: Houma Navigation Canal

Test Matrix Run Number: /2% O . Repetition: /

Design Ship: 1 TU@S? 2 TUGBAS9 (Empty)

Tide : F(@ Ebb ~ Average Oed - Added Tide:

b=

Wind Condition: 'S15

Heading: Und Downbound

PILOT: Capt. Michael ). Orr (Pilot1)  Capt. Jas@es (Pilot 2}

Filename = Alternative + Area + Vesseh Tide + Wind + Heading +Pilot + Repetition

Filename: Pl-A_ |- FO_SIS -3\ '
End Time: /4 7 3§ Log Time: /O | Transit Time: | 8150

Comments: -

Se} No+eol !\QOZMC\.‘ RU"NM‘N\S @Q ‘*Ouﬁ,"
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: fﬁ ic: C‘iﬁ) 2 / c}

Channel Alternative: P& IIFJIE PZ"

Ar@Houma Navigation Canal

Test Matrix Run Number: /Z | Repetitit;n: {

Design Ship: @ UGBA57 2 TUGBA59 (Empty)

Tide .@bod Ebb  Average @sewed Addéd Tide:
Wind Condition: S15 .

Heading(flj&oound Bownbound

PILOT: Capt. Kevin Keele (Pi@ Capt. Matthew Truss (Pilot 4)

" Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: ?' WA A ,_?Ow S WA - 3.,.“, ‘
End Time: 16 £ 3 LogTime: GO Transit Time: [, 53

Comments: w‘:"f‘)\ Leads Af/g There was no Set  Arenihb wies?
(/(rLY ac(-qo,lab}.(

Plate 96




Houma Navigation Complex, LA Lock Addition Simulation Study

Date; 5 deb A0

Channel Aiternative: PO @ P2

Area A: Houma Navigation Canal

Test Matrix Run Number: /2 Repetition: /

Design Ship: 1 TU57 2 TUGBASS (Empty)

Tide : FI@ Ebb Average. Obf(_@ed Added Tide:
Wind Condition: | 1@

Heading: Up ound Downbound

PILOT: Capt. Kevin Keele {Pilot 3) Capt. Matthew Trus@pél)

Filenanine = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: Pl.A-I. FO.SIS_ L. [L/

End Time: /{; 0'2{0 Log Time: ng O, Transit Time: Hg 5 7

Comments:

§ .
/
(,> Fonsst  Loas smooih  and  conditions oas 8090L' Na .PmHms

Plate 97
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 7 G Jand 2okt

Channe! Alternative: PG p2

Area A: Houma Navigation Canal

Test Matrix Run Number: | : Repetition: |

Design ship: 1 TUGBAS7 (2 TUGBASY (Empty)

Tide : Obg  Ebb ' Added Tide: (). S

Wind Condition:  { $15)

Heéding/:/LJ%B und Downbound

PILOT: Capt. Michael J. Orr{@ Capt. Jason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: Pl -A_2 «-FO - E'JES.,. U -t mE

End Time: {L2.¥ Log Time: ||SS Transit Time: JE'»[-,C’} )i

Comments:

Hw mf /&/wzg

Plate 99




Houma Navigation Complex, LA Lock Addition Simulation Study

Date:

Channel Alternative: PO @ P2

Are@ Houma Navigation Canal

Test Matrix Run Number: / (9 Repetition: /

Design Ship: 1 TUGBAS7 2 TUG@Q {Empty}

Tide : F@ Ebb  FLoUO W4 Eeed DRS Added Tide:
. /\! ‘
Wind Condition: jt 51/5

Heading: U@nd Downhbound
PILOT: Capt. Michael ). Orr {Pilot 1)  Capt. }aso@xes (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P[.A. - FO- Sis2w iy

End Time: (234 Log Time: | 21D | Transit Time: (] 1D
Comments: |

‘o w elicts frm Lornd
ey S mopoth —f—/E’/fWSJ’l Mo ;d)r)/t){’ﬂaﬁ‘ | o ,

Dl Cusrewd
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Houma Navigation Complex, LA Lock Addition Simulation Study
Date: { FeR 2019

Channetl Alternative: PO (P1 ) P2

Are@-lou ma Navigation Canal

Test Matrix Run Number: /(o Repetition: |
Design Ship: 1 TUGBA57 CZ TUGBA59 (Empty)

Tide : @Lod Ebb  Average @sewed Addéd Tide:

Wind Condition: @

Headi@ound - Downbound
PILOT: Capt. Kevin Keele (Pilo@ Capt. Matthew Truss {Pilot 4)
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Fikenéme: ;Df_.A__ZFFO‘mS{éf_‘_'_MW'}_ \
End Time: 16 5\ Log Time: | (o34 Transit Time: {35 | |
Comments: A/ /3 w/ ZM/&J&J ho/ 7 o h ne Scf

Trnsik s 4ceqabedle
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pate: 5 Job Q09

Channel Alternative: PO @ P2

Area @uma Navigation Canal

Test Matrix Run Number: / (fp Repetition: /

Design Ship: 1 TUGBAS? p TUG%\/Q} (Empty)

o
Tide : Fl@ Ebb  Average Obk(e,@i Added Tide:
o _
Wind Condition: {51/51

(,
Heading: U@@nd Downbound
e )

PILOT: Capt. Kevin Keele {Pilot 3) Capt. Matthew Truss @t/él;)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
- als U te

Filename: P | A cgf— F’O-' 515 U ( \

End Time: (o {5 Log Time: [(p{ Transit Time: /3,46

Comments:

IJ , . ’
(JOHOL'“PCOM LOAS @005{ e Y pmb/ms.

Houma Navigation Complex, LA Lock Addition Simulation Study
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& Alternative 1: k Gates Open
Average Flood Tide
Loaded Barge

Plate 13



Houma Navigation Complex, LA Lock Addition Simulation Study

Date: Q) oy 90

Channel Alternative: PQ {i% H P2
Areﬁa/Aj\ Houma Navigation Canal
v _
Test Matrix Run Number: Pt " Repetition: |
Design Ship: 1 Tl{éﬁ%S? 2 TUGBAS5S (Empty)
Tide: F{@é Ebb A\"fergge Observed Added Tide:
Wind Condition: 1”515:
Heading: Ugboand Downbound
PILOT: Capt. M!che\ieIJ/\brr (Pilot1)  Capt. Jason Jones (Pilot 2)
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
f | Filename: éﬁf - F@W SIS ]
End Time: //4/% Log Time: /, A | Transitl Time: /818
Comments:

Dl A T ol iy Ty
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 29 ://é’/[ /9 |

Channel Alternative: PO @ Pz

Area A: Houma Navigation Canal

Test Matrix Run Number: /7 Repetition: /

Design Ship: @GBAW 2 TUGBA59 (Empty)
Tide : C@ Ebb @rage Observed Added Tide: ¢ ,’ 5

Wind Condition:

Heading{:gp;;%nd Bownbound

PILOT: Capt. Michael J. Orr (Pilot1)  Capt. Jason Jones{Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P’Z_, /"7.‘, / KA 515 U 2~

EndTime: | :S[ Log Time: | {p 25 TransitTime: 1%:30
Comments:
‘ i Ao oo o Ce,
pormal  Kuumnns CL\\_ 1234ES  Oedectedes.
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: (= Fer 2014

Channel Alternative: P9 P2
AreHouma Navigation Canal

Test Matrix Run Number: {2 & Repetition: I

Design Ship: @TUGBAS? 2 TUGBAS59 (Empty)

Tide:@ood Ebb @rage Observed Added Tide:

Wind Condition:

Headin@bound Bownbound

PILOT: Capt. Kevin Keele (Pildt 3))  Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: Pl_,;ﬁc,_,'/, FA,_S“'/;_,UK _,,,_'3.,,. '

End Time: {202 LogTime: |1 DG TransitTime: |} . 00

Comments: /)y ¢, 4 & Locte ar gﬁxy{l . Cond ) f:olms
(e 4 C*C‘FP‘I'J\ \})l-(’ 7[01" "}V‘dw’l s ) f—
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: D?/é/,Zo/@

Channel Afternative: PO @ P2

Area A: Houma Navigation Canal

Test Matrix Run Number: /QQ A Repetition:

Design Ship: (& TUGBAS57 Z TUGBAS59 (Empty)

//% = - ' .
Tide : éeo} Ebb ge Observed Added Tide:
Wind Condition: 1515

Headin@und pDownbound
PILOT: 'Capt. Kevin Keele {Pilot 3) Capt. Matthew Truss (Pilotﬁ )

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: F/-A _ /- }:AM_,“_ SIS U_Y_ | |
End Time: /Z 7.0 - . Log Time: //fé Transit Time: /3;0 /

Comments:

L{J}rdﬂs}\* LAt as %?’C/OA'I me {53&\:35 mﬂp,;,w

| b\ 000 otes.
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| Alternative 1: Lock Gates Open
Average Flood Tide
Empty Barge
Upbound

115 Knot S Wind

Plate 18



Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 2_% ”&”ﬁﬁf Zoveg

Channel Alternative: PO (P1/P2

Area A: Houma Navigation Canal

Test Matrix Run Number: \b Repetition: §

T T,

Design Ship: 1 TUGBA57 (ﬁiﬁ}GBASQ {Empty)

Tide : Ebb e Observed Added Tide: ) .5M

Wind Condition: @

Heading@ﬂd' Bownbound

PILOT: Capt. Michael J. Orr |@' Capt. Jason Jones (Pilot 2} -

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: PI_A _ 2 _Fh 5% _u_ tm‘l .
End Time: l"? 4} Log Time: |} 7 34 Transit Time: 'LI <77

Comments:
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: /% \SOv\ Z(b\ol

Channel Alternative: PO 274

Area A: Houma Navigation Canal

Test Matrix Run Number: )l Lq Repetition:

P _‘\ﬁ
Design Ship: 1 TUGBA57 2 TUGBASS (Empty)

Tide : { Flood Ebb @Observed Added Tide: O.S

o
Wind Condition: { 1515 )

- ?#’('Aml
Heading( Upbound Downbound

o

PILOT: Capt. Michael ). Orr {Pilot 1) -( Capt. Jason Jones (Pilotir;}

revaseme v AT

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: $\_ A -2 - FA SIS U2
End Time: 40a " Log Time: \}:L{& Transit Time: {513
Comments:

No o kale St “’&f@ 40w

TRy J\O >e N Hee 'S TS Y \\

\
_(’QOM G anh Cf\ YO
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Houma Navigation Complex, LA Lock Addition Simulation Study

pate: (o F&/3 20/ 9

Channel Alternative: PO@ P2

Are@Houma Navigation Canal

Test Matrix Run Number: 'CO 7”‘ Repetition:

Desigﬁ Ship: 1 TUGBAS7 TUGBA59 {(Empty)

Tide : @%od ‘Ebb @erag’e Observed Added Tide:
Wind Condition: 1@)

Headin@bound‘ Downbound

PILOT: Capt. Kevin Keele (Pilo@. Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Ves;sel+ Tide + Wind + Heading +Pilot + Repetition

Filename: PI_A_Z .,,F:A’w S 5 _U-3- \

End Time: (1§ i.og Time: M) 55”“ Transit Time: 13 0(:0
Comments: Spall sed @ fock S o By ou |

Condbions  wene 4c¢‘fpiqbfe Br Aransid

Plate 111




s,

Date: 0?/6/,,20/7

Channe! Alterhative: PO (@2

‘Area A: Houma Navigation Canal

Test Matrix Run Number: //0 A Repetition:

Design Ship: 1 TUGBAS57 @GBASQ {Empty)

Tide : @o?d Ebb C@ge Observed |  Added Tide:
Wind Condition: 1515

Heading@aund _Downbound -

P!LOT: Capt.. Kevin Keele (Pilot 3) Capt. MatthewTruss (P@

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: PI_ A- 2 "'F’ZL SIS 4.

End Time: //2 ¥ Log Time: ffo #  TransitTime: /3°%0

Comments:
A

(_JOHGL?‘WI”) Lmas (J"C"‘+7 %ead c/-)/éfhro*‘/ bargfs.

‘)\/0 @ mHems

Houma Navigation Complex, LA Lock Addition Simulation Study
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Alternative 2: Lock Gates Closed

Average Ebb Tide .
Loaded Barge Phot 1
Downbound Pilot 3

15 Knot SWind

H
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 29 yanl 2017

Channel Alternative: PO P1

Area A: Houma Navigation Canal

Test Matrix Run Number: | 4 Repetition: |

Design Ship: @UGBAS? 2 TUGBA59 (Empty) |

Tide: Food Py Added Tide: 0.5m
Wind Condition: @

Heading: Upbound @bound

PILOT: Capt. Michael J. Orr (Rilot i Capt. Jason Jones {Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading}PiIot + Repetition

Filename: 92 AL EA, S 16__ D_\_1|

End Time: |L{0 , - Log Time: H‘-l 7 Transit Time: (0S¢

Comments:

Plate 114




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 2 & dﬁ/“ 20/ (/,

Channet Alternative: PO P1 (/@

Are{@ﬂou ma Navigation Canal

Test Matrix Run Number: / ? Repetition: /

Y
Design Ship: 1 TU@@;W 2 TUGBAS59 (Empty)

Loy | | ~
Tide: Flood gb};) A-S;rig)age Observed  Added Tide: /-5
Wind Condition: ('515/)

Heading: Upbound Dovﬁﬁgoﬁnd

PILOT: Capt. Michael ). Orr (Pilot1)  Capt. Jqéf;p__]c}nes (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Flename: A A 1-£A4. 51520 2]
End Time:  )4/// log Time: /[ 400 Transit Time: /4/ //

Comments:

pm‘:. SAH—(IO‘\J S}OO"’I‘ | Opt A'PPZOQL‘- DD\Q’J % \.W \:‘ee.‘*

+he ©  Duer AU

L,oc.k' /’l HS Qa joOtﬂ pisuml awd Feel.
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Houma Navigation Complex, LA Lock Addition Simulation Studyl

Date:

Channei Alternative: PO Pl

Area @ouma Navigation Canal

Test Matrix Run Number: / 7 ‘Repetition: /

DesignShip: 1 T @ED? 2 TUGBAS9 (Empty}

Tide: Flood (E@ %@ge Observed - Added Tide:
] w(//,
Wind Condition: 181

Heading: Upbound @bound
PILOT: Capt. Kevin Keele (Pij@ Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P BA_EA SIS DBl |

End Time: /553 Log Time: /5 34 Transit Time: /@ '
Comments: 4 £ i;f_)j) ek tuas 6@() y Plx”r’lb/ m[ {s0m\

Cand [Fions otne 4 “lef)'-'l‘ié’e-« A
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: (% Fé iR 2,(#)/&3

Ve
Channel Alternative: P00 P1 G}j )

Ar@Houma Navigation Canal

Test Matrix Run Number: [ 7} Repetition: ‘

Design Ship: @ TUGBA57 2 TUGBAS59 (Empty)

Tide: Flood C}Lb é@erage Ohbserved | Added Tide:
Wind Condition: 6/515}/3

Heading: Upbound @wnbound
7
PILOT: Capt. Kevin Keele {Pilot 3) Capt. Matthew Truss (Piie":’i))

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: f?Z_A, /,__{‘":AMS fg’:,_,,b;q_{

End Time: /5’447’ - . LogTime: /452 ‘-/ ~ Transit Time: /3 7
Comments: |
_ J\/\a)‘m@a Lok i15ell woms pedich. Plensy o

F oo, '
%om 10 be (loﬁﬂ[?wmb){,
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Alternative 2: Lock Gates Closed
Average Ebb Tide

Empty Barge Phot 1
Downbound Pilot 3

Pilot 4

15 Knot SWind




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 24 TN 7414

g L0
Channel Alternative: PO P1 @
Area A: Houma Navigation Canal
Test Matrix Run Number: 2.\ Repetition: |

Design Ship: 1 TUGBAS7 Zﬁkﬂ GBA59 (Empty)

Tide: Flood - @ {@ge Observed Added Tide: O.gm

Wind Condition:
Headiné: Upbound‘ ’Down ound

PILOT: Capt. Michael J. Orr @ Capt. Jason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P_Z _ A2 MEAW‘ 35 Dot

End Time: \"i 13 Log Timé: thyl Transit Time: ‘5] 237

Comments:
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~ Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 29 J’Zi:/l /9

Channel Alternative: PO P1

Area A: Houma Navigation Canal

Test Matrix Run Number: Z/ Repetition: /
Design Ship: 1 TUGBA57 @' UGBAS59 (Empty)

Tide: Flood @rage Observed Added Tide: &,.2 #7/
(%

Wind Condition:
Heading: Upbound @nbound
PILOT: Capt. Michael J. Orr (Pilot1)  Capt. Jason Jones ot 2

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: /Dlm AW 2 - L:j/‘;@m 5 /§w DFQ e /

End Time: /2230 Log Time: M1 Transit Time: &34/ 7 |
Comments:
with  owd Qwel (Emties Fherne vl Be A dht

of S Kins e lock o Flaod gGute oveentl  poPtock  Long

4uod-
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 7 F@j) 0’30/(7’

Channel Alternative: PO P1 @ :

Area @ouma Navigation Canal

Test Matrix Run Number: &/ | Repetition: /
Design Ship: 1 TUGBA57 2 T@SQ (Empty) |
Tide: Flood @ Av&é’%e Gbserved ' Added Tide:
Wind Condition: 1@
Headiﬁg: Upbound D?@bound
. PILOT: Capt, Kévinke@ilot 3) Capt. Matthew Truss (Piiot 4)
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: PA_A- - glé).. SISZ Do 3] |

End Time: /038 Log Time: /0// Transit Time: /3// '

' AT - . ‘ \ -
Comments: *-’ i fﬂﬂa .$€+ +D . 7"4@ P@r?’ (A)jl.if\ é'y]fl(,qnj

f/I«L /.(J(,IC, m!f\k’i;’lj Jic 5 /90.‘55‘.65[!‘ " '7%473( a,,,/[lf&ms
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Houma Navigation Complex, LA Lock Addition Simulation Study -

Date: 7 fﬂ:fg 20/

Channel Alternative: PO P1 @
Are@-ﬁouma Navigation Canal

Test Matrix Run Number: 2. { ) Repetition: {

Design Ship: 1 TUGBA57 @TUGBASQ (Empty)

Tide: Flood @b @/erage Observed ' ' Added Tide:
Wind Condition: ]@

Heading: Upbound @anbound

PILOT: Capt. Kevin Keele (Pilot 3) 7 Capt. Matthew Truss (Pilo@

Filename = Alterna‘ative + Area + Vessel+ Tide -+ Wind + Heading +Pilot + Repetition

Filename: TFZ, - /’\ - ? - EZWA-W S ‘g WD - L{ .,mr \

End Time: /626 Log Time: /ob4f Transit Time: | O 224

Commaernits:

Vo | |
¢f 7’ 5‘}"0*)% S¢H, 0 make | oeke St bl

. 7 o s, ha/(}l m “oall At /5

aﬂd ‘F}\Cn ’0.,\/ on  aug il - f .
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Alternative 2: Lock Gates Closed
Average Ebb Tide

Empty Barge

Downbound

10 Knot E Wind
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date:

Channel Alternative: PO P1 @

Area A Hou@\lavigation Canal

Test Matrix Run Number: &% Repetition: [
Design Ship: 1 TUGBA57 2 TU (Empty)

| Tide : Flood @ Ai@age Observed ‘ Ackded Tide:
Wind Condition: 1815 = 4 £ /W 2 Wto |

Heading: .Upbound v pound

PILOT: Capt. Kevin K(Pilot 3) Capt. Matthew Truss {Pilot 4)

Filename = Alterngtiv_e + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition .
Filename: /A~ EA-£10- D- 3.1

End Time: /(5™ Log Time: /&% Transit Time: /.5//

Comments: —7..is/4 wss Un- 4 cét",ﬁ?éd ble  with Comditions,

Under  HP z/&sse/, for c’ond;/'wh,s_
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Houma Navigation Complex, LA Lock Addition Simulation Study |

Date: 7 fel 2,14

Channel Alternative: PG P1 @

Area A: Houma Navigation Canal

Test Matrix Run Number: - QX

Design Ship: 1 TUGBAS57 (2 TUGBAS9 (Empty)
Tide: Flood @

Average Observed

1515 N @
@ound

PILOT: Capt. Kevin Keele (Pilot 2)

Wind Condition:

Heading: Upbound

Repetition:

Added Tide:

Capt. Matthew Truss (@

Filename = Alternative + Area + Yessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: PQKA-Q_“EJD_D__L{__l
End Time: /253

Comments:

Log Time: /2.0

Transit fime: D924
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Alternative 2: Lock Gates Closed
Average Ebb Tide

Empty Barge 503
Downbound

10 Knot W Wind




Houma Navigation Complex, LA Lock Addition Simulation Study

Date:

Channel Alternative: PG #P1
Area@@u ma Navigation Canal

Test Matrix Run Number: 3 O 7 | . Repetition: /

Design Ship: - 1 TUGBA57 2 TU@SQ (Empty)

Tide: Flood g‘ﬁ:ﬂ A@ge Observed Added Tide:
Wind Condition: 1515 | o

Heading: Upbound Do{ﬁ:b}und

PILOT: Capt. Kevin Keel llgj ot 3) Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P;{ . A . {J FA- Wio.-D- 3/ |

End Time: /59 g Log Time: /‘;.ZJ._S ~ Transit Time: /3 ,9?.9\
Comments: /7’74/&:)§j Joo £ WS g (jA,’.//(ﬁ?( y Dt cander™

Actual  cond !"Hz.:n& i gv/»(&e it tspnl) be Paaad (ble
 Smaletor  yas o (it o fomn et ) beles e
Vesse ! wwaldle  sehatly ford s,
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Houma Navigation Corhplex, LA Lock Addition Simulation Study

Date: ™} {ebt]

Channel Alternative: PO P1 @@

Area A: Houma Navigation Canal

Test Matrix Run Number: 2 © Repetition:
Design Ship: 1 TUGBAL7 @59 {Empty)

Tide: Flood @ @f\fg&g@n Opsewed (
Wind Condition: 1615 Q@

Heading: Upbound @r@nbound

Added Tide:

PILOT: Capt. Kevin Keele (Pilot 3) Capt. Matthew Truss (P@it 4)
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: i IR A S Wo DL
. (Y é:ﬁ s e it Time: (1%
End Time: Al log Time: [Uu g Transit Time: (J7- 5 |

Comments:

(lonchitions

was r'o)fal,'M ()rab)cms Mahin ’
+}\6m | a

A Mademie wind.

ock  Giher
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Alternative 2: Lock Gates Closed
Average Flood Tide

Loaded Barge

Downbound

15 Knot S Wind
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: /3 Tavd Zoy

] ) ) s
Channel Alternative: PO P1 7Pz )

Area A: Houma Navigation Canal

Test Matrix Run Number: E% Repetition: f

Design Ship: @,BAW, 2 TUGBAS9 (Empty)

Tide : Ebb (Ave%e Observed. Added Tide: (; S“l’\

Wind Condition: @

Heading: Upbound Downb und

PILOT: Capt. Michaet J. Orr Q’i@ Capt. Jason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P2 A te Fﬁwg [ Y B

End Time: /453 . Log Time: /435 - Transit Time: / 3’#1@?

Comments:

ool g e peter”
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. Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 2 7 uj;?"?/’g

Channel Alternative: PG P1 '

Area A: Houma Navigation Canal

Test Matrix Run Number: /& Repetition: |
Design Ship: @GBAW 2 TUGBAS9 (Empty)

Tide : @d Ebb rage Observed , Added Tide: 275

Wind Condition: c*@
Heading: Upbound @ nbound

PILOT: Capt. Michael J. Orr {Pilot 1}  Capt. Jason Jones ‘(" ilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: 77 _ N _ ] _ FA_S15_ D- Z,—)
'End Time: )4_5/9 : Log Time: /439 Transit Time: /Zgj

Comments:

Jood AR ONE  Shalbw  gpet @ 3 pecs
FRimy Yo cot ot Sqaare  Huews  fou ey up
o ke lock .
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 2/@/20/‘9/

Channel Alternative: P0 P1 @

Are@Houma Navigation Canal

Test Matrix Run Number: / ] ' Repetition: /

Design Ship: TUGBA57 2 TUGBA59 (Empty)

Tide : @Dod Ebb  Average Observed ' Added Tide:
Wind Condition: @

Heading: Upbound @wnbound

PILOT: Capt. Kevin Keele (PiEot@) Capt. Matthe.w Truss {Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P‘Q_ ..Ia-» | A _ 5 lgﬂb ,,.,3-, l

End Time: /L 19 Log Time: /§§3 Transit Time: |6 * 1

Comments: 1/, P/abd?mj- gﬁ.,l(p,},ﬂ loe ¢ , /C)Am;,\/ oE oo,
No  set , Cormrth ks acceplable.
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date:

‘ <3
Channel Alternative: PG P1 @

Are@)—louma Navigation Canal

Test Matrix Run Number: ! é Repetition: ‘

Design Ship: ( LJTUGBAS7 2 TUGBA59 (Empty)

Tide : @od Ebb  {Average Observed : Added Tide:
| _ e
Wind Condition: 1815/

N

Heading: Upbound (29 nbound

PILOTﬁ Capt. Kévin Keele {Pilot 3) Capt. Matthew Trulss (PH&}))
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: PZ - A,,_ . FA - S1E - N '5'( - {

End Time: /({, Oéi Log Time: | /545 Transit Time: /3'3%
Comments: | | | | |

/(ﬂhl Small  gey TY\can‘if\a Fhe ]Ocy,n) Yo \‘_)qﬂ oo, Ogh
. . er
Cthem Yhae | tondiens  wiere  jdleal. \
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o T 1 o ot = R T
: 3 A | -

Alternative 2: Lock Gates Closed
Average Flood Tide

Empty Barge Phot 1
Downbound Pilot 3

Pilot 4
15 Knot SWind
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 2,01 T 7019

g
Channel Alternative: PO P1 iligj)

Area A: Houma Navi'gation Canal

-Test Matrix Run Number: ZZ ' Repetition: |

Design Ship: 1 TUGBA57 GBA59 (Empty)

Tide : Ebb C@e Ohserved Added Tide: O,‘;M.

Wind Condition:

Heading: Upbound ( wn ound _
PILOT: Capt. Michael J. Orr(P|lot 1) Capt. Jason Jones (Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P2_ A2 .. =& . S50 f )
End Time: /ST Log Time: /4/5 Transit Time: & ' 4/

Comments:
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Houma Navigation Complex, LA Lock Addition Simulation Study
Date: /. 7 Jan /9

Channel Alternative: PO P:E'

Area A: Houma Navigation Canal

Test Matrix Run Number: 2- Z- Repetition: I

Design Ship: 1 TUGBA57 @UGBAss (Empty)

Tide: Ebb (—@Qge Observed Added Tide: 20, 5
5 V .

Wind Condition:

Heading: Upbound @E@bound

etz

PILOT: Capt. Michael ). Orr (Pilot 1)  Capt. Jason Jones (9&%’5’?5
Filename = Alternative + Area + Vesse]+ Tide + Wind + Heading +Pilot + Répetition
Filename: /7. - A ..9-2,“« Fﬂtl)%«f" ’5; D P /

End Time: /5 /4 Log Time: /45 9 Transit Time: & & 2

Comments:

otk Higk  wivds  hsl b hdtd up gk awd oo the

o

e Yo By To lep wp fo ApProsch.

9{2,6!064' Simalatioe.
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date:

_ Channel Alternative: PO P1

Area @ouma Navigation Canal

Test Matrix Run Number: 99\ . Repetition: /
Design Ship: 1 TUGBA57 2 TUG@ Empty)
Tide : g@ Ebb A\’[ie_rjg e Observed Added Tide:

-
Wind Condition: Q_s_@

Heading: Upbound Déwn ound

PILOT: Capt. Kevin Ke@ t 3) Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vessel Tide + Wind + Heading +Pilot + Repetition

Filename: Péd- - 2 Fe. SIS, D- 2.

End Time:. nss Log Time: /0 25 Transit Time: / %/

Comments: Slrarg Gef o e Port, Corditons  and Af\af Fhe
Vessel  wwene  guraceePhble Wi pa. King lock

Plate 137




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 7} Fel 2.9 [

Channel Alternative; PO P1 6/2)

Area A: Houma Navigation Canal

Test Matrix Run Number: eJ8. Repetition:

Design Ship: 1 TUGBA57 6@3;\59 (Empty)

Tide : loed Ebb Average' Observed Added Tide:

Wind Condigion: 1515

Heading: Upbound Déﬂound

' PILOT: Capt. Kevin Keele (Pilot 3) Capt. Matthew Truss (Rilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition _

Filename: £ _ A _ o0 — A _SiIK_b_4_ 1
End Time: [ous” Log Time: /o272 F Transit Time: /0% 3

Comments:

7 ;3..}, :

4 Gonclitions, siill hold
- lasy r\(?}.', . |

nia ,,,),'M/ on H”)o

Sh?/c’_
a P‘tl(’r‘

Léfn(j' an' W.:;’!
: Crtrange,

wHI‘) “’*)\c’,

 Plate 138




Alternative 2: Lock Gates Closed
Average Ebb Tide .
Loaded Barge Phot 1

Pilot 4

15 Knot SWind




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 2@ Jam 2l 4

Channel Alternative: PO P1

Area A: Houma Navigation Canal

Test Matrix Run Number: Z.£,

Design Ship: @BAW 2 TUGBAS9 (Empty)

Tide: Flood @ (Kvér ge Observed

Wind Condition:

Heading@gﬁ

1815

Downbound

Repetition:

Added Tide: O .Sy

PILOT: Capt. Michael). Orr Capt. Jason Jones (Pilot 2)

Filename = Alternative + Area + Vesseh Tide + Wind + Heading +Pilot + Repetition

Filename: P2 - A’- | — E;AMS!S',_, A o ' — l

End Time: /;l éz _7)

Comments: -

%’w Jfﬁﬁ{/ﬁféﬂwwg

Log Time: // 8

Transit Time:

Plate 140
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: S0 3sm 2ot

Channel Alternative: PO Pl

Area A: Houma Navigation Canal

Test Matrix Run Nuhber: 24 | Repetition: |

Design Ship: A57 2 TUGBA59 (Empty)

Tide: Flood Ebb ) Averdge Observed  Added Tide: 0 G
Wind Condition-: | 1815

_Headin@md Downbound

PILOT: Capt. Michael J. Orr (Pilot1)  Capt. Jason Jones { flot {L}

R

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: ¥ 2 - AV EA 515 U2 |
End Time: | 2 | LogTime: L0072 Transit Time: [}z ¢
Comments: -

Culest lock Placemet  Tdeal Lox 42 a5 |
Motm al wa'wy | ‘ |

Plate 141
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Houma Navigation Complex, LA Lock Addition Simulation Study

pate: ] feb i) 7

Channel Alternative: PO Pl

Area A:(@ma Navigation Canal

Test Matrix Run Number: < 2  Repetition: /

Design Ship: 1 T@? 2 TUGBASQ (Empty}

Tide: Flood .‘13;7 A\@ge Observed . | Added Tide:
Wind Condition: 1 @

Heading: Upliégnd - Downbound

PILOT: Capt. Kevin Keele @t 3) Capt. Matthew Truss (Pilot 4)

Filenéme = Alterngtiv_e + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: {7 fm f:ﬁ';b/ S‘, I 5)5[

End Time: 110 Log Time: /{5 (a Transit Time: 7.5 7

Comments:

Candidins  wese 466‘4%#‘: ble

Plate 142




Houma Navigation Complex, LA Lock Addition Simulation Study

Date: j :{—C@L‘; ‘”ZAOV}“A/I

Channe! Alternative: PG P1 F52

Area A: Houma Navigation Canal

Test Matrix Run Number: 773 | Repetition:

Design Ship: @AS? 2 TUGBAS9 (Empty)

Tide: Flood Average Observe'd | o Added Tide:
Wind Condition: 1515

Heading: @und Downbound

PILOT: Capt. Kevin Keele {Pilot 3) Capt. Matthew Truss (P@

Filename = Alterngtiv_e + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Fileﬁame: P2 _A 1 _gn _s\s_ Uiy | |

End Time: [0S Log Time: / 0S5O | Transit Time: /057
Comments: ' | |

i o
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Alternative 2, Lock Gates Closed
Average Ebb Tide
Empty Barge ;’;}g};

Pilot 4

15 Knot S Wind
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 0 3}’%' Z.01%

Channel Alternative: PO P1 E’zj

Area A: Houma Navigation Canal

Test Matrix Run Number: 2 S Répetition:
~ L
Design Ship: 1 TUGBA57 2 TUGBAS9(Empty)
Tide: Flood @ @.é‘rage Observed - Added Tide: 0.5,
Wind Condition: 1815 '

'Headmg@/ ound  Downbound

PILOT: Capt. Michaell. Orr@ Capt. Jason Jones (Pilot 2)

Filename = Aiternative + Area + Vessel+ Tide + Wind + Headlng +Pilot + Repetition

Filename: P2 .. A _. 7 A/ _si5 _\4

I
End Time: “S‘g Log Time: “L{B Transit Time: S’-_ b

Comments:

%@:W/ /Zhﬁ, W7 | % W//Z—_\
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 30 Jan 2014

Channel Alternative: PO Pll@

Area A: Houma Navigation Canal

Test Matrix Run Number: 25 | Reﬁetition: |
Design Ship: 17 TUGBAS57 ( KBASQ {Empty)
‘Tide: Flood | ' @age Observed * Added Tide:
Wind Condition: ' 1515
‘Heading! Ubund Downbound | 7
PILOT: Capt. Michael J. Orr (Pilot1)  Capt. Jason Jones @
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P2 A .. 7 EA . Slg’_ K_ 2.1
End Time: | 2072 Log Time: 1144 | .Transit Time: §<20
Comments: : |
CensSy  Axcess o C L\ﬁmw{( Exiticy e sk
.ﬁ@o\,’r P‘Y\CCW\E’M"!’ ot lock — f:{mcjfj&hsh '
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: 0 /é /‘,20/‘77 '

Channel Alternative: PG P1 @ '

Area A: Houma Navigation Canal

Test Matrix Run Number: A5 : Repetition:

Design Ship: 1 TUGBA57 CZ)TUGBASQ {Empty)

Tide: Flood @ Average Observed Added Tide:
Wind Condition: 1515

Headinga@pb und Pownbound

PILOT: Capt. Kevin Keele {filot 3) Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P2 A —Q_ EA_SIS_U_3_| |

End Time: /é 26 Log Time: /& 2 /  Transit Time: q 08

Comments: /s Drobloms Oxihing The lock | W1l conditigns
LVERE c}ac-\ﬁph,b(é .
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Houma Navigation Complex, LA Lock Addition Simulétion Study

Date:

Channel Alternative: PO 21 @

Are Houma ‘Navigation Canal

Test Matrix Run Number: 5 Repetition: /
Design Ship: 1 TUGBA57 2 TU9 (Empty)
Tide: Flood El)ig Aﬁr ge Observed | Added Tide:
Wind Condition: f/ﬂg
N
Heading: U@un‘d Bownbound
- N pam
PILOT: Capt. Kevin Keele (Pilot 3} Capt. Matthew T{uss (E{llot 4)

- Filename = Alternative + Area +Vessel Tide + Wind + Heading +Pilot + Repetition
Filename: P20 &_d_ LA, S5 W Y| _
End Time: /026 . Log Time: //4f Transit Time: @ r33

Comments:

. o .
ﬂ 7 o 5/1-10(7 ¥ a |Vx’/h }‘)6 @nﬂﬂl ftff'/ls. il Pj @bjg,} -
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} Alternative 2: Lock Gates Closed
: | Average Flood Tide .
4l Loaded Barge ot

Upbound Flota
15 Knot SWind

e i
Plate 149



'Heading{

Study

Hda Navigation Complex, LA Lock Addition Simulation

Date: Tty Fwxrd 219

_Channel Alternative: PO P1 @

Area A: Houma Navigation Canal

Test Matrix Run Number: 2 | Repetition: |

Design Ship: @GBAS? 2 TUGBA59 (Empty) .
Tide : @ Ebb (AVérge Observed Added Tide:

Wind Condition: 1515

: Upbamd Downbound

e

PILOT: Capt. Michael J. Orr (Rilot 1 Capt. Jason Jones {Pilot 2)

" Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: P2 _.f . \ R L Y I
End Time: {I4Z Log Time: |{ ?_,Lt Transit Time: \"2,, T\

Comments: -

% s / /Z"?f 4/124//*;/ / = | /«a—&; %ﬂn_____\_‘__
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Houma Navigation Complex, LA Lock Addition Simulation Study

" Date: :S()TML@ ey

Channel Alternative: PO P1

Area A: Houma Navigation Canal

Test Matrix Run Number: 2 4 Repetition: |\

Design Ship: @y BA57 & TUGBAS5S (Empty}

Tide : Ebb (Aveiage Observed Added Tide: 0,5,

Wind Condition: 1515

Headingui%Upbmq‘u d - Downbound

PILOT: Capt. Michael J. Orr (Pilot 1)  Capt. Jason Jonesf/\ﬁ;irljz\)j

Filename = Alternative + Area + Vesselt Tide + Wind + Headihg +Pilot + Repetition
Filtename: FZ_, [ AN 1% W A .

End Time: {4y Log Time: |{372. Transit Time: 1 2}4
Comments: | |

= 1\ de

o oof
Nothirs  nen do Repowt ow St of

Dotmel  Condibibrow,
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Houma Navigation Complex, LA Lock Addition Simulation Study

.Date: 7 Pe/ﬁ) 910{(?

Channel Alternative: PG Pl @

Area@Houma Navigation Canal

Test Matrix Run Number: - Repetition:

Design Ship: 1 TU57 2 TUGBASS (Empty]

Tide : F{?@ Ebb A erage Observed | Added Tide:
Wind Condition: 1(521}

Heading: U;{@nd Bownbound

PILOT: Capt. Kevin (Pilot 3) Capt. Matthew Truss {Pilot 4}

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: & P2 A. . FA.SIS-U- f’Sw/

End Time: /A2 7 Log Time: (G077 Transit Fime:

Comments: C,/Z?naj)f/é”"g e ¢ C‘f’/'!és 5 2(
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Houma Navi_gation Complex, LA Lock Addition Simulation Study

Date: 1} el 20'51

Channet Alternative: PO P1 @2)

Area A: Houma Navigation Canal

Test Matrix Run Number: )/ Repetition:

Design Ship: 1 TUGBA5S7 2 TUGBAS9 (Empty)

Tide : @)d Ebb  Average Observed Added Tide:
Wind Condition: 1515

Heading:/hpyound Bownbound
S

PILOT: Capt. Kevin Keele (Pilot 3) Capt. Matthew Truss (P@

Filename = Aiternative + Area + Vessel Tide + Wind + Heading +Pifot + Repetition
Filename: 2 _A _ 1. _ EA SIS U _H_
End Time: 1S LogTime: [p03 Transit Time: (O: (b

Comments:

/i - .
.;‘J@a'\QLMOﬂS oag f@rpcc-f. % Pmb’dﬂ'g
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Alternative 2, Lock Gates Closed
Average Flood Tide
Empty Barge Fiot 1

Pilot 4

15 Knot S Wind




Houma Navigation Complex, LA Lock Addition Simulation Study

ol

Channel Alternative: PO P1 @

Area A: Houma Navigation Canal

Test Matrix Run Number: 373 Repetition: |

Design Ship: 1 TUGBAS57 TUGBAS9 (Empty)
Tide : Ebb eg Observed Added Tide: & 5w

Wind Condition: 15815 ;

‘Heading: @ Downbound

PILOT: Capt. Michael J. Orr{{Pilot 1 Capt. Jason Jones {Pilot 2)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: Q&_,ﬁu & .. FP(-_ 6‘5 __Q__‘._.%

End Time: HZq Log Time: {{]3 Transit Time: 3108'

Comments: -

0y

ol
-y /‘?’Zf fﬁﬁw&%vﬂﬁ‘- W

P A et
#
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Houma Navigation Complex, LA Lock Addition Simulét—ion Study

Date: 30 o Lot

Channel Alternative: PO P1 {P{) :

Area A: Houma Navigation Canal

Test Matrix Run Number: O 3 : Repetition: |
Design Ship: 1 TUGBAS7 QJDJGBASQ (Empty)

. ,/_\ _ .
Tide :ﬂi’;&i Ebb { Average Observed Added Tide: J.5m

Mymgnr

Wind Condition: 1@

p N
Heading: Upbo\md Bownbound
PILOT: Capt. Michael J. Orr (Pilot1)  Capt. Jason Jones (Pilot 2
Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: {%ﬁ ,mﬁ‘r _2 ,J:A—...Sis.- % 7 _ {

End Time: | 13D Log Time: |172.0 Transit Time: O §00

Comments:

a |/ S Y/ 'fjﬁ feom TV Fepn <Shee Linvy jw T,
A /e e | |
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Houma Navigation Complezx, LA Lock Addition Simulation Study

Date: oz/b /,,10/”7

Channel Alternative: PO P1 (PZ)

Area A: Houma Navigation Canal

Test Matrix Run Number: 26 . Repetition:

™
Design Ship: 1 TUGBA57 @A%J (Empty)

Tide : @ Ebb  Average Observed Added Tide:”~5n-
Wind Condition: 1515

Heading{@nd Downbound

PILOT: Capt. Kevin Keele Capt. Matthew Truss {Pilot 4) .

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: FZ_,A,Z__—FA LIS _M_3_ |- |

End Time: /(,{3 , . Log Time: /o 56 Transit Time: Z)g. 23
Comments: 7, ,, iy .Out Fof lock ; nobe t , Platy of foam

T = st ("owedfﬂl'fa.tﬂfh urNe 45.(:'—(playb(€ i ._
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—

e

Date: (, [, 0?0/?

Channel Aiternative: PO P1 @g)

Area A{&;uma Navigation Canal

Test Matrix Run Number: A (& 7 Repetition: /

Design Ship: 1 TUGBA57 2 TUG@9 (Empty)

Tide : Ftlgg)}l Ebb Av%cr}a?ge Observed Added Tide: & 5
i - T )
Wind Condition: 1515/

Heading: Upﬁ@nd Bownbound

PILOT: Capt. Kevin Keele (Pilot3)  Capt. Matth@%uss (Pilot 4)

——

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: PA_A4_ .. FA. B315- U Y]
End Time: /{ Gy LogTime: /{ S( Transit Time: (., 4O

Comments:

A ‘
A mansi .
2 SIE Laoas bmaa?l’\ Ew‘fﬁna Iodﬁgl M) P‘“Gb]éfhs

Houma Navigation Complex, LA Lock Addition Simulation Study
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| Alternative 2: Lock Gates Closed
No Tide
Empty Barge
Upbound
10 Knot E Wind
< B




Houma Navigation Complex, LA Lock Addition Simulation Study

Date:

Channetl Aiternative: PO Pl@

Area A: Houma Navigation Canal

Test Matrix Run Number: ﬁq : Repetition: /
Design Ship: 1 TUGBA57 2 TUGEAS5Y (Empty)
Tide: Flood Ebb  Average Observed " Added Tide:

Wind Condition: ~ 1515 2 E/0

Heading: U@d Bownbound
PILOT: Capt. Kevin Kilot 3) Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: {}0,;) - '4', 2 0 E/O_U.- §f/
End Time: / 300 Log Time: /337 Transit Time: &/0

Comments: Cdm/;;‘fw;l S are M- fc&%/: 4 Lo e %/ o/

" Plate 160
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pate: - Yef, Zolg

Channel Alternative: PO P1 (P2

Area A: Houma Navigation Canal

Test Matrix Run Number: 719 ~ Repetition:
Design Ship: 1 TUGBA57 @JGBASQ (Empty)

Tide: Flood Ebb Average Observed @’ 1’\/)5@ Added Tide:

Wind Condition: 1515 @
Heading@nd Bownbound

PILOT: Capt. Kevin Keele {Pilot 3) Capt. Matthew Truss @;t 4)

Filename = Alternaﬁutive + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P2 _A_o ¢ __ Elo_U_Y_ i

End Time: 1247 Log Time: [(;) 335 Transit Time: 5:3 2

Comments:

’)O DJf boa-r A Loo Hp boas ol

ntb\&_ wall 14 eniyer locks
Mmo~e kf? wil) No +- J)’\mfg

r\C}CGI Tt Uuse,

ong
n .
CNYEr proee easil“[. b4

" Houma Navigation Complex, LA Lock Addition Simulation Study
B e = = = ———

A biﬁ%@r ‘lDOOH. ouif)W
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| Alternative 2: Lock Gates Closed
No Tide
Empty Barge
Upbound
10 Knot W Wind
= D




Houma Navigation Compleyx, LA Lock Addition Simulation Study

Date:

Channet Alternative: PG P1

Area A: F@'\a Navigation Canal

Test Matrix Run Numbe‘r: 8/ " Repetition: /
Design Ship: 1 TUGBA57 2 TUGBAmpty) '
Tide: Flood Ebb Average ébserved o Added Tide:
Wind Condition: 1515 A 3} A/ 0
Heading: E}pl@ud Bownbound

PILOT: Capt. Kevin Keele 3) Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
'Filename: Pg}), O/Z_. 0.3, \/\/ /0.-— (. j«»f

End Time: /+/5 0 Log Time: /45 Transit Time: (> . L C

Comments: (" ) Lo ey aac'*ﬂ'/‘élé , Z’)m/’ Frvasit  wes
&?Ff@o‘/ il %A&ﬁ J‘_‘_f Aéﬁ{,;;f /-% 5740(4 ///('/(/ éﬁf’/f éy 71'/‘? &//l;f(/.,
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Houma Navigation Complex, LA Lock Addition Simulation Study

Date: -6

Channel Alternative: PO Pl@

Are@ouma Navigation Canal

Test Matrix Run Number: _3 Repetition: /

Design Ship: 1 TUGBA57 = 2 TUGgA/S)) (Empty)

Tide: Flood Ebb  Average Observed 70, AddedTide:_
Wind Condition: 1815 ZIALID

Heading: Uﬂ@ﬂnd Bownbound _

PILOT: Capt. Kevin Keele {Pilot 3) Capt. M ttht;w Truss (Pilot 4)

e

Filename = Alternative + Aréa + Vessel+ Tide + Wind + Heading +Pilot + Repetition

Filename: 7 (;} . .5"‘"? c.«) 7L V (- 0- /"(' /

End Time: [/ Log Time: /43 Transit Time: ﬁi’f)‘?f"

Comments: -
Dvansiv was deal

or CMP\'\‘é/S; Lot windg Femem bes

Yo hold Rk e) ‘ '
n*e aar
| | P " and )f'f an ON1S  sppsite
Lo a M _
* &QHJV enirance, Qon(‘)iLIons was  podecore bstat

Lan e da",‘\’- Sabe,\y_
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| Alternative 2: Lock Gates Closed
No Tide
Empty Barge
Upbound
15 Knot S Wind
'.I'.‘I :

L Feet




Houma Navigation Complex, LA Lock Addition Simulation Study |
e e S e e e

Date: '] Fels (;201"?'

Channel Alternative: PO P1 @

Area A:@ma Navigation Canal

Test Matrix Run Number: 2 / Repetition:

Design Ship: 1 TUGBA57 2 T@SQ (Empty}

Tide: Flood ~ Ebb  Average Observed @ w.t’fe’n/f*' Added Tide:

Wind Condition: 1

Heading: U@nd Downbound
PILOT: Capt. Kevin Keele@ 3) Capt. Matthew Truss (Pilot 4)

Filename = Alternative + Area + Vessel+ Tide + Wind + Heading +Pilot+ Repetition

Filename: PcA_H- 2_.0_5/5_2 |
Erid Time: /3\09‘\ Log Time: //L,((/a o Transit Time: r7 _r' ij

~ » Al
Comments:  Cynd), ipns  pene qd(,apl.; ble  Fr lock Frast f
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Houma Navigation Complex, LA Lock Addition Simulation Study |

Date: jr Yol l@lﬁ‘

Channet Alternative: P$ P1 @

Area A: Houma Navigation Canal

Test Matrix Run Number: 32 3 | Repetition:

Design Ship: 1 TUGBA57 (2 TUGBAS9 (Empty) -

Tide: Flood Ebb Average Observed @i& " Added Tide:
Wind Condition: 7815 |

Heading L'Bﬁpb und Bownbound

PILOT: Capt. Kevin Keele (Pilot 3) Capt. Mattht;;:w Truss (Rilot ;1)

Filename = A!terngtiv_e + Area + Vessel+ Tide + Wind + Heading +Pilot + Repetition
Filename: P2 . A _ o?_@’*"srg—u-—q“’ I

End Time: |55 Log Time: HHR ~ Transit Time: (k&

Comments:

Q(‘lHJ‘ﬂ “ .
.‘a . P P" . lack was a }"}L})c * )
. ‘ ' Creky
Lorreciions Could - by modle R bu
_ M Hme,
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Appendix B: Final Questionnaires



Houma Navigation Canal Ship Simulation Study — Final Questionnaire

\Name: ; I-ﬁi; ;‘j é éz ;

Terrebonne Parish is proposing the addition of a lock chamber to the existing Houma Navigation Canal Floodgate
structure. Testing for this project occurred during two testing weeks: January 28-1 February, 2019 and February
4-8, 2019.

1. Please comment on your experience of using the ERDC ship tow simulator this week for testing.

jfdvaé jo’/ gwj 723 len Jr/ a\,/ mie/jraf

2. Do you think any additional testing runs should have been completed that were not tested this week?

/Z’Ifz.-.,( AT e ran adl AT e 4@//2«-~

3. Do you feel the environmental conditions (wind, current, etc,) and visuals provided a reasonable
representation of the Houma Navigation Canal and its structures?

v“{ Z"I[j Z'OI" /\rwxd Ucoj, ﬂ‘a[ lu/ [léé (:'4C l#’f‘wé/



4. Did you feel the currents were considerably different based on the closure of the Houma Navigation

Canal floodgate and lock?

D/‘/ ,4,,7"10.44/ Ay ﬂﬂ:j on  awy fen Imjé

5. Please comment on the behavior of the design vessels (six-pack barge with 1,200 HP pusher tow, loaded
and empty). Do you feel the design vessel was adequate as a means of testing the channel?

5‘(« 7(0 ’4 ’)‘At :,Oj) Aho’ ’“”""3 lu(g#fg U"“\k 54‘«‘/4,

6. Do you have any conceérns that the addition of the lock chamber and approach will adversely affect
navigation past Bayou Grand Caillou, especially with the Houma Navigation floodgate and lock

structures in the closed position?

Vo AJ Ao /,-.,é/rml »;Hn vy ItLﬁ

7. With both the lock structure and the floodgate in the open position, do you expect the proposed

diversion channel would adversely impact navigation?

Ne I 7"4,'»/6 F add will gun Lrke nermal



8. Do you feel that the proposed addition of a lock chamber would be feasible for the following conditions
using a loaded six pack barge configuration with a 1200 HP towboat:

a.All floodgates and lock open and running upbound

b.All floodgates and lock open and running downbound

c. Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running upbound

d.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running downbound

) o Can auhn ;
Y ) < f t«,'H\ M ;“‘/ ij way ﬂo«, j# /\} u/O

9. Do you feel that the proposed addition of a lock chamber would be feasible for the following conditions
using a empty six pack barge configuration with a 1200 HP towboat:

e.All floodgates and lock open and running upbound

f. All floodgates and lock open and running downbound

g.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running upbound

h.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running downbound

T3 gow o ven il A Jow Just fo o b Ao wid



10. Overall, do you think the addition of the proposed lock structure would have significant impact on
navigation through the Hourna Navigation Floodgate? Past Bayou Grand Caillou?

A I ﬂ.'hk W 300/ ,/,u// Ml+ }')WJ Auﬁ /ro‘/ﬂvs Zn/fr'j V‘u.nr-/'f‘tj
Vad) ﬂWJ 5‘4—4fup

11. Any additional comments?

Z Ak 7L4f 7Zr'5 w;//w”k and Wuo poike

/hﬂ/(/ /’4"
'5 /-5/{ L e 7¢
D, - & /)/é‘/\jwé Z sven

W’,// llab& A/rOK/fm

: e grobl .
. Avyone L A, APy, g /0' i #4“]7’1'6



Houma Navigation Canal Ship Simulation Study — Final Questionnaire

* “Name: bF\So»O ADM&‘S

Terrebonne Parish is proposing the addition of a lock chamber to the existing Houma Navigation Canal Floodgate
structure. Testing for this project occurred during two testing weeks: January 28-1 February, 2019 and February
4-8,2019.

1. Please comment on your experience of using the ERDC ship tow simulator this week for testing.

The <imulakr wsS  as  @met  versow  of  Pocedues
%oz Pzmed QW Je@Sowa)  WOAS drofeseal  Avd  olide

2. Do you think any additional testing runs should have been completed that were not tested this week?

owly WP e Yo Wi Compws  Weed Jo HRaw  ~theit

i \os

3. Do you feel the environmental conditions (wind, current, etc,) and visuals provided a reasonable
representation of the Houma Navigation Canal and its structures?

yes Jety  Pensow qble  Re? Reswlation Cantend wWewheit  and  StRuctules



4, Did you feel the currents were considerably different based on the closure of the Houma Navigation
Canal floodgate and lock?

Do d. v llecamee pote d.

5. Please comment on the behavior of the design vessels (six-pack barge with 1,200 HP pusher tow, loaded
and empty). Do you feel the design vessel was adequate as a means of testing the channel?

~ne Roat  and CAegey  wete  veey ecdequar  Both  loaded oy

6. Do you have any concerns that the addition of the lock chamber and approach will adversely affect
navigation past Bayou Grand Caillou, especially with the Houma Navigation floodgate and lock
structures in the closed position?

~ 0 : BArges.
Lhet would  Cfect o o ¥
Mo conCe Rmes

7. With both the lock structure and the floodgate in the open position, do you expect the proposed

diversion channel would adversely impact navigation?
o Navigaliov  Tssues il be Defected  Loth Both

Ste uctunes LR



8. Do you feel that the proposed addition of a lock chamber would be feasible for the following conditions
using a loaded six pack barge configuration with a 1200 HP towboat:

a.All floodgates and lock open and running upbound

b.All floodgates and lock open and running downbound

c. Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running upbound

d.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running downbound

ues N CAsE o¥ Ttk M Sutge. + will Be anr Acceh
5 O A PPROAckm g Toclk.
o 48 .

9. Do you feel that the proposed addition of a lock chamber would be feasible for the following conditions
using a empty six pack barge configuration with a 1200 HP towboat:

e.All floodgates and lock open and running upbound

f. All floodgates and lock open and running downbound

g.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running upbound

h.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running downbound

4 Y B a A AJHJ Secuely Centuae,
.| l»OGn.l €.

Ues



10. Overall, do you think the addition of the proposed lock structure would have significant impact on
navigation through the Houma Navigation Floodgate? Past Bayou Grand Caillou?

vo mpact  will ke A issue

11. Any additional comments?
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Houma Navigation Canal Ship Simulation Study — Final Questionnaire

' Name: /(éf///‘) //MZL

Terrebonne Parish is proposing the addition of a lock chamber to the existing Houma Navigation Canal Floodgate
structure. Testing for this project occurred during two testing weeks: January 28-1 February, 2019 and February

4-8, 2019.

1. Please comment on your experience of using the ERDC ship tow simulator this week for testing.
j befllufe %hq‘ f/..l S/Mm/m/'(»r‘ /rs [/{p}/ close f hoew @4 aetual fous
hind les ;| with the execPtion of empties and wind., 1 Belery that
+}""" were J(CLuNLi énoujl;\ ﬁ)f thes Ic(/‘#ll;fj +o 5”3‘7‘”&')4»:12 wethor or

Nnet +rensi + 8 &IQAA/C,

2. Do you think any additional testing runs should have been completed that were not tested this week?

No

3. Do you feel the environmental conditions (wind, current, etc,) and visuals provided a reasonable
representation of the Houma Navigation Canal and its structures?

yps.



4. Did you feel the currents were considerably different based on the closure of the Houma Navigation
Canal floodgate and lock? AVg. | beliewy Lhid  Hho< Carpepnt wns At ss

e h o 4n ;.S.SM.(, 153 4'}4%!51}00-(/

5. Please comment on the behavior of the design vessels (six-pack barge with 1,200 HP pusher tow, loaded
and empty). Do you feel the design vessel was adequate as a means of testing the channel?

Y25,  But | pelieve 14 wonl) be more 6 & worse  Case Scemerio,

6. Do you have any concerns that the addition of the lock chamber and approach will adversely affect
navigation past Bayou Grand Caillou, especially with the Houma Navigation floodgate and lock
structures in the closed position?

No. Thene Séem s fo be P’fﬂ‘k/ of Yoom e M4 ke X corrections
/:\ +Ai CA&,\'MK l

7. With both the lock structure and the floodgate in the open position, do you expect the proposed
diversion channel would adversely impact navigation?

WMo,



8. Do you feel that the proposed addition of a lock chamber would be feasible for the following conditions
using a loaded six pack barge configuration with a 1200 HP towboat:

a.All floodgates and lock open and running upbound

b.All floodgates and lock open and running downbound

c. Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running upbound

d.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running downbound

y{S-

9. Do you feel that the proposed addition of a lock chamber would be feasible for the following conditions
using a empty six pack barge configuration with a 1200 HP towboat:

e.All floodgates and lock open and running upbound

f.“ All floodgates and lock open and running downbound

g.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running upbound

h.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running downbound

ye.



10. What difficulties, if any, did you experience with the cross wind conditions? Did the tow package handle
realistically for a 10 knot wind magnitude?

Tt  4s ver Y JI‘FA:’,»«”’. T dont belye Hhe  Aeus cou\d ac-‘.(a(/g(
hand le The iy b Bid.

11. Overall, do you think the addition of the proposed lock structure would have significant impact on
navigation through the Houma Navigation Floodgate? Past Bayou Grand Caillou?

No.

12. Any additional comments?

None .



Houma Navigation Canal Ship Simulation Study — Final Questionnaire
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\Name: _ .;\ \{lﬂkw) 7:! 155

Terrebonne Parish is proposing the addition of a lock chamber to the existing Houma Navigation Canal Floodgate
structure. Testing for this project occurred during two testing weeks: January 28-1 February, 2019 and February
4-8, 2019.

1. Please comment on your experience of using the ERDC ship tow simulator this week for testing.

(5\'\@ simulater s (i,mmacu'ad'(,, EVerﬂ\

. . L .
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2. Do you think any additional testing runs should have been completed that were not tested this week?

J\(O. f,ve«'1+\'\ina was Corered.

3. Do you feel the environmental conditions (wind, current, etc,) and visuals provided a reasonable
representation of the Houma Navigation Canal and its structures?

\
/05 exCept he  south wind Funs



4. Did you feel the currents were considerably different based on the closure of the Houma Navigation
Canal floodgate and lock?

)‘{“5 +\\€°c WOSHYY O Curtent woneh 15 ruce

SIh | Ve M Current Ewm e uppEer D\aoé\(é)wr@).

5. Please comment on the behavior of the design vessels (six-pack barge with 1,200 HP pusher tow, loaded
and empty). Do you feel the design vessel was adequate as a means of testing the channel?

yes S@U\Mﬂa Qrom +\\(, vessels %a'f +ans i 4}\{ area

6. Do you have any concerns that the addition of the lock chamber and approach will adversely affect
navigation past Bayou Grand Caillou, especially with the Houma Navigation floodgate and lock
structures in the closed position?

)‘(opﬁ,, 6(&14}\2-’\0 sroud Plow accorc\.'mdlc/.

7. With both the lock structure and the floodgate in the open position, do you expect the proposed
diversion channel would adversely impact navigation?

Mhere o be o ser rouwad Hhe loch channel

buy ;9 ‘)‘.Q\Aec\ uf in Yime 143 eas."]~| Comtcted.



8. Do you feel that the proposed addition of a lock chamber would be feasible for the following conditions
using a loaded six pack barge configuration with a 1200 HP towboat:

a.All floodgates and lock open and running upbound

b.All floodgates and lock open and running downbound

c. Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running upbound

d.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running downbound

‘O\gre{, w Th a\\ oQRYICNS.

9. Do you feel that the proposed addition of a lock chamber would be feasible for the following conditions
using a empty six pack barge configuration with a 1200 HP towboat:

e.All floodgates and lock open and running upbound

f. All floodgates and lock open and running downbound

g.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running upbound

h.Both Houma Navigation Canal structures (floodgate and lock) closed, Bayou Grand Caillou
open and running downbound

\ o‘&t—u, widh  all o ¥ions:



10. What difficulties, if any, did you experience with the cross wind conditions? Did the tow package handle
realistically for a 10 knot wind magnitude?

| had o opeat Fimne Wit Phe o e jow hardies -,
wind . |+ PrUHY  Fealiste,

11. Overall, do you think the addition of the proposed lock structure would have significant impact on
navigation through the Houma Navigation Floodgate? Past Bayou Grand Caillou?

No

12. Any additional comments?

\5@35 S\F\ow\é« \D'CJJ)(DJ;C, OD \\Q Y Yow Qor\Q:
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Appendix C: Vessel Pilot Cards



PILOT CARD

TUGBAS7
Version 1
Ship’s name Kin King
Call Sign WDG5328 Deadweight 0 tonnes Year built 2012
Draught aft 2.895 m/ _9 ft 6 in Forward 2.895 m/ _9 ft 6 in Displacement 10928 tonnes
SHIP’S PARTICULARS

Length overall 199.6 m Anchor chain: Port shackles Starboard shackles
Breadth 21.33 m

Bulbous bow No (1 shackle = 27,432 m = 15 fathoms)

16,88 m 182,72 m Air draught
1391 m 16,81 m
vieW point
21,33 m| X I % g 1\
178,23 m
PROPULSION PARTICULARS
Type of engine Diesel Maximum power 883 kW ( 1200 hp)
Manoeuvring engine RPM Pitch Speed (knots)
order Loaded Ballast

Full sea speed 1 279.2 N/A 6.2 N/A

Full Ahead 0.8 248.0 N/A 5.6 N/A

Half Ahead 0.5 200.0 N/A 4.5 N/A

Slow Ahead 0.25 125.0 N/A 2.8 N/A

Dead Slow Ahead 0.125 60.0 N/A 1.1 N/A

Dead Slow Astern -0.125 -60.0 N/A

Slow Astern -0.25 -125.0 N/A

Half Astern -0.5 -200.0 N/A

Full Astern -1 -279.2 N/A




STEERING PARTICULARS

Water speed

Ground speed

Dual-axis

Constant gyro error

VHF

Elec. pos. fix. system

Type of rudder Normal/Normal/Flanking/Flanking Maximum angle 45 °
Hard-over to hard-over 5.8 s

Rudder angle for neutral effect 0 °

Thruster: Bow N/A kW ( N/A hp) Stern N/A kW ( N/A hp)

CHECKED IF ABOARD AND READY

Anchors [ ] Indicators: [ ]
Whistle I:I Rudder I:I
Radar [ 1sem [ 1 1om Remipitch [ ]
ARPA [ ] Rate of turn [ ]
Speed log I:I Doppler: Yes / No Compass system I:I

Engine telegraphs

Steering gear

Number of power units operating

OTHER INFORMATION:

Type

UL




PILOT CARD

TUGBA59V1
Version 1
Ship’s name Kin King
Call Sign WDG5328 Deadweight 0 tonnes Year built 2012
Draught aft 2.1 m/ 6 ft 11 in Forward 0.457 m/ _1 ft 6 in Displacement 1654 tonnes
SHIP’S PARTICULARS

Length overall 199.6 m Anchor chain: Port shackles Starboard shackles
Breadth 21.33 m

Bulbous bow No (1 shackle = 27.432 m = 15 fathoms)

16.79 m 182.81m Alr draught
; nt
21.33m X
17423 m
PROPULSION PARTICULARS
Type of engine Diesel Maximum power 883 kW ( 1200 hp)
Manoeuvring engine RPM Pitch Speed (knots)
order Loaded Ballast

Full sea speed 1 279.2 N/A N/A 7.9

Full Ahead 0.8 248.0 N/A N/A 6.9

Half Ahead 0.5 200.0 N/A N/A 5.6

Slow Ahead 0.25 125.0 N/A N/A 3.4

Dead Slow Ahead 0.125 60.0 N/A N/A 1.6

Dead Slow Astern -0.125 -60.0 N/A

Slow Astern -0.25 -125.0 N/A

Half Astern -0.5 -200.0 N/A

Full Astern -1 -279.2 N/A




STEERING PARTICULARS

Water speed

Ground speed

Dual-axis

Constant gyro error

VHF

Elec. pos. fix. system

Type of rudder Normal/Normal/Flanking/Flanking Maximum angle 45 °
Hard-over to hard-over 5.8 s

Rudder angle for neutral effect 0 °

Thruster: Bow N/A kW ( N/A hp) Stern N/A kW ( N/A hp)

CHECKED IF ABOARD AND READY

Anchors [ ] Indicators: [ ]
Whistle I:I Rudder I:I
Radar [ 1sem [ 1 1om Remipitch [ ]
ARPA [ ] Rate of turn [ ]
Speed log I:I Doppler: Yes / No Compass system I:I

Engine telegraphs

Steering gear

Number of power units operating

OTHER INFORMATION:

Type

UL
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Unit Conversion Factors

Multiply By To Obtain
degrees (angle) 0.01745329 radians

feet 0.3048 meters
horsepower (550 foot-pounds force per second) 745.6999 watts

knots 0.5144444 meters per second
miles (U.S. statute) 1,609.347 meters

square feet 0.09290304 square meters
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