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Abstract

Calcasieu Lock is located on the Gulf Intracoastal Waterway just north of
Calcasieu Lake in Louisiana. Calcasieu Lock has three main purposes:
facilitate navigation, provide flood relief during high flow events, and
prevent saltwater intrusion into the Mermentau River Basin. During high
flow events, the primary purpose of Calcasieu Lock is draining for flood
relief. The upstream and downstream gates open to pass as much water as
possible. When in draining mode, currents through the lock increase in
strength and can cause eastbound traffic with smaller horsepower
towboats to be unable to push upstream through the lock. This causes
delays for the eastbound traffic. The US Army Corps of Engineers, New
Orleans District (MVN), proposed a diversion channel to alleviate the
amount of flow the lock must pass during these high flow events.

In 2019, the US Army Engineer Research and Development Center
Ship/Tow Simulator was used to perform a navigation study for the
proposed diversion channel at Calcasieu Lock to assist MVN in verifying
the proposed design. The final assessment of the diversion channel was
accomplished through analysis of ship simulations completed by
experienced pilots, discussions, track plots, run sheets, and final pilot
surveys.

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

Background

Calcasieu Lock is located on the Gulf Intracoastal Waterway (GIWW) just
north of Calcasieu Lake in Louisiana. Figure 1 shows the location of
Calcasieu Lock. Calcasieu Lock has three main purposes: to facilitate
navigation, to provide flood relief during high flow events, and to prevent
saltwater intrusion into the Mermentau River Basin. The Mermentau
River Basin is a freshwater system that is used for crops, livestock, and
irrigation. Saltwater intrusion from the coastal wetlands into the GIWW is
controlled by the five main structures in the Mermentau River Basin:
Calcasieu Lock, Catfish Point Control Structure, Schooner Bayou Control
Structure, Leland Bowman Lock, and Freshwater Bayou Lock (Figure 2).

Figure 1. Project location (USACE MVN 2019a).
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Figure 2. Control structures for the Mermentau River Basin (USACE MVN 2019b).
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Purpose

Calcasieu Lock is the 11th busiest lock in the United States and the busiest
lock that is located on the GIWW (USACE MVN 2014). Although rare, if
flows go from west to east, Calcasieu Lock must keep its gates closed to
prevent saltwater intrusion while still allowing tow traffic to lock through.

High flow (in this report, flood and flow are used interchangeably) events
are common, which force the lock into draining mode or open pass.
During open pass, flood relief becomes the primary purpose of the lock.
Both gates open to allow as much flow as possible through the lock. Figure
3 shows Calcasieu Lock in draining mode. The lock dimensions are 1,206
feet (ft) long, 75 ft wide, and 13 ft deep, which constricts the flow from the
GIWW channel. This constriction causes high velocities through the lock,
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which tows have difficulty navigating. Westbound tows (traveling with the
high currents) are not typically impeded by these high flow events.
However, if eastbound tows do not have adequate horsepower to push
through the high velocities, then the tow must wait until high tide. High
tide causes the lock velocities to decrease. Sometimes tows will break the
barges apart and trip the barges across either individually or in small
groups. This method, although possible, is extremely time consuming,
which makes it impractical.

Figure 3. Calcasieu Lock during draining mode.
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Objective

To reduce the transit delays that high flow conditions impose upon lower
horsepower eastbound tows, the New Orleans District (MVN) has
proposed the addition of a flow diversion channel. The diversion channel
will not be navigable but will pass additional flow during high flow events
through a series of culverts, which will reduce velocity magnitudes in the
lock. The diversion channel will contain 13 box culverts, each 9 ft x 14 ft,
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that will have the ability to close to prevent saltwater intrusion if
necessary. The purpose of this study was to determine if the proposed
diversion channel could alleviate navigation delays at Calcasieu Lock
without increased risk to navigation.

Approach

Simulations were conducted for the original proposed diversion channel
with four pilots over two testing weeks at the US Army Engineer Research
and Development Center (ERDC) Ship/Tow Simulator (STS). Session one
occurred from January 14-17, 2019, and Session 2 occurred from January
21-24, 2019. Following results from the initial testing, modifications to the

design were implemented, and additional testing of the modified design
occurred from March 28-29, 2019, with the same pilots who attended
testing Sessions 1 and 2. Table 1 is a list of attendees for all testing
sessions. Table 2 lists the pilots’ experience in the industry. The validity of
the original and modified proposed diversion channel was analyzed
through a series of ship simulation exercises (performed by pilots with
knowledge of Calcasieu Lock), track plots (Appendix A), discussions
following simulations, written pilot comments (Appendix A), final wrap-
up discussions, and final pilot questionnaires (Appendix B).

Table 1. List of attendees for simulation testing.

Name

Session:
Dates Attended

Affiliation

Captain Tracy Cheramie

1: January 14-17,2019
Additional: March 28-29, 2019

Florida Marine Transporters (FMT)

Captain Jeffrey Orr

1: January 14-17, 2019
Additional: March 28-29, 2019

Golding Barge Company

Captain James Bates

2: January 21-24, 2019
Additional: March 28-29, 2019

Kirby Corporation

Captain Lee Hogue

2: January 21-24, 2019
Additional: March 28-29, 2019

Magnolia Marine Transport
Company

Mr. Jim Stark

2: January 23-24, 2019

President of GICA

Ms. Marti Lucore

2: January 23, 2019

New Orleans District
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Table 2. Pilot experience.

Name Experience

19 years on vessels,
Captain Tracy Cheramie 12 years serving in management
for Florida Marine Transports (FMT)

22 years on vessels,

Captain Jeffrey Orr
ptal y 14 years as a pilot

12 years in the industry,

Captain James Bates
P 10 years on vessels, 7 years as a pilot

16 years on vessels,

Captain Lee H
aptain Lee Hogue 14 years as a pilot

Simulator description

Since the 1980s, the ERDC STS has served as a vital modeling tool for
navigation projects for the US Army Corps of Engineers (USACE). The
ERDC STS has three full-mission bridges, each having a 270-degree field
of view. Each mission bridge can operate independently or can link
together. Simulations occur in real time, which means transits take the
same amount of time that it would in real life. Figure 4 shows a captain
from the project piloting the STS for the Calcasieu Lock project. A virtual
database is created for both existing and proposed conditions for each
unique project location. A virtual database can include input such as wind,
waves, currents, bathymetry, navigational markers, and visual scenes.

Figure 4. Captain piloting the STS during testing.
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2 Reconnaissance Trip

A site visit to Calcasieu Lock was conducted on September 20, 2017. The
site visit served two major purposes: to view the project site and take
digital images of the area necessary to build the STS visual scene and to
discuss the project with industry representatives and the lockmaster. The
Gulf Intracoastal Canal Association (GICA) organized several industry
representatives who attended the site visit and participated in project
discussions. A small vessel was used to traverse east and west of Calcasieu
Lock so that digital images could be taken and used to build the visual
scene for the STS. During the site visit, an eastbound five-barge tow
traversed Calcasieu Lock during an open pass situation. The barge’s transit
emphasized the strength of the currents through the lock as it almost came
to a halt as the vessel approached the east sector gate.

During the site visit, a design vessel of a 6-pack loaded barge pushed by a
1,200 horsepower (hp) towboat was selected. This design vessel was
chosen as an extreme option of what might traverse through Calcasieu
Lock. The towboat pushing the 6-pack barge was 1,200 hp, which is on the
low end of towboat that might push a barge of this size. If this vessel was
able to navigate by the diversion channel, then many other vessels would,
too. A loaded barge was selected, as it would be much more susceptible to
strong currents than an empty barge.
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3 Proposed Improvements

Original proposed diversion channel

The original proposed diversion channel, shown in Figure 5, was evaluated
during the initial testing sessions. The proposed diversion channel was
numerically modeled to have 13 box culverts, each 9 x 14 ft. These culverts
will have the ability to close to prevent saltwater intrusion when necessary.
If flow went from west to east, the culverts would close and no flow would
pass through the diversion channel. Therefore, only flows going from east
to west were tested in this study.

The addition of the diversion channel should allow enough flow to pass
during high flood events; therefore, releasing water through Calcasieu
Lock will no longer be required. This will cause an operational change of
eliminating open pass situations, and vessels will be required to always
lock through.

Figure 5. Original proposed diversion channel tested during initial testing sessions.

PONTOON BRIDGE
HORCL 125 FT

Modified proposed diversion channel

Based on the results of initial testing and the Session 2 final wrap-up
discussion (see Final meetings section), several modifications to the design
were implemented. Figure 6 shows the modified diversion channel that
was evaluated during the additional session. The inlet modifications were
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approximated based off feedback from initial simulations that suggested
extending and rounding off the inlet could result in a reduction of
crosscurrent magnitude. In addition to the modified inlet, an operational
change to the lock was implemented for some of the additional testing
runs. From initial testing, westbound traffic was found to have a more
difficult transit than eastbound traffic; therefore, it was suggested that
Calcasieu Lock be open pass for westbound traffic only. In some of the
simulations tested during the additional testing session, Calcasieu Lock
was numerically modeled as open. Further description of these
modifications can be found in Results from initial production runs located
in Section 6.

Figure 6. Modified proposed diversion channel tested during additional testing session.
DEFTHOVER SICC T3 FT Al i /// ’

PONTOON BRIDGE
HORCL 125 FT
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4 Database Development

During a simulation, many environmental forces act upon the vessel
during transit. Some of these forces include wind, waves, currents,
bathymetry, and ship-to-ship interaction. Virtual databases are
developed as input into the ship simulator for the area of interest for
existing conditions first. The existing conditions databases are validated
with experienced mariners and then modified to replicate proposed
future conditions. Testing of the proposed future conditions is referred to
as production runs. A thorough description of evaluating channel design
through the use of the STS can be found in Webb (1994).

Design vessel

One design vessel was selected for testing as a result of discussions during
the site visit:

Kin King: integrated 6-pack barge with 1,200 hp pusher tow. The
integrated unit is 655 ft long, 70 ft wide, and drafts 9.5 ft.

This vessel was selected based off input from the towing representatives
who attended the reconnaissance trip. A loaded unit was chosen as they
are more susceptible to strong currents. This vessel was a conservative
testing option. The horsepower of the towboat was on the lower end of
what could be expected to push a vessel of that size. If this vessel was able
to transit by the diversion channel, then many other vessels would, too.
Additional vessel information, in the form of pilot cards, can be found in
Appendix C.

Visual database

A visual database was developed for Calcasieu Lock. Digital pictures taken
of the area during the reconnaissance trip were used as a guideline to create
the visual scene. The radar and ECDIS* were also created for the area.

Environmental database

An environmental database was created for Calcasieu Lock that included
current, wind, and bathymetric data. The Field Data Collection and

1 Electronic Chart Display and Information System
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Analysis Branch of the Coastal and Hydraulics Laboratory (CHL) collected
the bathymetric data.

Wind

While wind has a limited effect on a loaded 6-pack barge, it was still
included in the simulations. A 10-knot northerly wind was selected for the
runs on the east side of the lock (eastbound and westbound) as it would
push the vessel towards the diversion channel. A 10-knot southerly wind
was selected for runs on the west side of the lock (eastbound and
westbound), as it would work in combination with the currents coming
from the proposed diversion channel.

Current development

Currents for the project were developed using the two-dimensional
shallow water module of Adaptive Hydraulics by the River and Estuarine
Engineering Branch at CHL.!

The Field Data Collection and Analysis Branch at CHL collected current
validation data. The current development team then used the collected
data to validate the existing condition model. Once the existing condition
model was validated, production runs were simulated. Two flow
conditions were simulated: a 2-year flood event and a 10-year flood event.

In January 2010, the Black Bayou Culverts Hydrologic Restoration Project
(CS-29) was completed with the construction of ten, 10 ft x 10 ft box
culverts (Roger-White 2017). The Black Bayou culverts were constructed by
the State of Louisiana to alleviate high water events by re-establishing the
natural outlet of the Black Bayou. Figure 7 shows the location of the Black
Bayou Bridge and Black Bayou culverts. These culverts close when water
flows from east to west to prevent saltwater intrusion. The structure is not
owned or controlled by the USACE; therefore, there is no guarantee that it
would be open during high flow events. The numerical team that developed
the currents for the ship simulator modeled Black Bayou as a wall (no flow
passing through), as an open channel, and as a functioning set of culverts. It
was important to establish that the success of the proposed diversion
channel was not dependent on the Black Bayou culverts being held open, so

1 Further information regarding the numerical modeling efforts for this project can be found in McKnight,
C. J., T. O. McAlpin, A. G. Emiren, and J. V. Letter. In preparation. Calcasieu Lock Drainage Study.
ERDC/CHL Technical Report. Vicksburg, MS: US Army Engineer Research and Development Center.
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the culverts were simulated as a culvert and as a wall in the initial testing of
the diversion channel. Four different flow conditions were tested by pilots in
the STS during initial testing: a 2-year flood event with Black Bayou treated
as a culvert, a 2-year flood event with Black Bayou treated as a wall, a 10-
year flood event with Black Bayou treated as a culvert, and a 10-year flood
event with Black Bayou treated as a wall. Numerically, the lock was modeled
closed for all initial testing simulations.

Figure 7. Black Bayou structures near Calcasieu Lock.
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Modifications for additional testing

After results and discussions from the initial testing, it was determined
additional testing would occur after making several modifications to the
design. Simulations were modeled with Calcasieu Lock open and closed. As
time and resources were limited, the additional testing session opted for
more extreme environment conditions. For this reason, only 10-year flood
events with the Black Bayou culverts treated exclusively as a wall were
tested. Pilots deemed the original proposed currents weaker than expected
for a 10-year flow event at Calcasieu Lock. Original currents were developed
using a tide level of mean sea level (MSL). When the currents were
developed for the additional testing session, a tide level of mean lower low
water (MLLW) was used. Dropping the tide level to MLLW provides a more
extreme situation and increases the velocity magnitude of the currents.
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5 Validation

The first day of simulation during the first testing session was spent
validating existing conditions (no diversion channel). First, pilots tested
out Calcasieu Lock in slack water with no environmental conditions.
During these initial runs, pilots tested vessel response and noted any
visual scene changes that needed to be adjusted. Once those runs were
completed, variables were slowly added to each new simulation (wind and
then currents) until all variables had been validated.

The 2-year flood event was used to validate existing conditions. Pilots
verified that the currents were appropriate and representative of normal
operations at the lock. Pilots also tested the 10-year flood event for existing
conditions to determine a baseline when going to the proposed conditions.
Pilots determined that the 10-year flood was also a reasonable
representation of a more extreme flow situation at Calcasieu Lock.

All existing condition currents were numerically simulated with the lock
gates open since these conditions (2-year and 10-year flood) would be
treated as open pass in present day operations of the lock. Pilots did not
test going through the lock. The simulator uses a predetermined current
field, so when a vessel blocks a large portion of the flow, the currents are
not updated to account for the decrease of flow area and increase of
current magnitude. While this increased current effect can be
approximated by using multipliers on the current field, it is often a slow,
iterative process. Since initially MVN was suggesting an operational
change to the lock that would eliminate open pass situations, vessels
would be locking through with little to no current passing through the
lock. While Calcasieu Lock would be open during some of the additional
testing, simulations still ended once the westbound vessel was
appropriately lined up for the lock. Pilots felt stopping the simulation
there would be sufficient for testing as this would capture the effects from
the diversion channel. Once the vessel was lined up, the currents would
essentially push the vessel through when the lock was open. Since the
vessels would not be traversing through the lock for any proposed
conditions, there was not a need to determine multipliers for the existing
conditions. Therefore, existing condition and proposed condition testing
did not occur with the vessel transiting through the lock.
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Pilots agreed that the overall existing condition database was a good
approximation of the current operations at Calcasieu Lock. Once the
existing condition model was validated, production runs, or simulations of
the proposed diversion channel, could begin.
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6 Results

This section presents results from the initial testing first and then those

from the additional testing. Results are presented in the form of track plots

(Appendix A), pilot comments filled out after each run (Appendix A), and
final pilot questionnaires (Appendix B). Several pilot comments were

summarized or paraphrased in each section, but the entirety of pilot

comments can be found in Appendix A following each track plot. For all

track plots presented, the transiting vessel was the selected design vessel, a

6-pack barge being pushed by a 1,200 hp towboat. For most track lines,
the vessel was in a loaded condition, but two plates are presented for runs
completed with the vessel in an empty (unloaded) condition.

Production runs - initial testing

For initial testing, results will be presented first for transits on the east
side of Calcasieu Lock for the loaded 6-pack transiting first eastbound and
then westbound. These results will be followed by transits on the west side

of Calcasieu Lock for the loaded 6-pack transiting first eastbound and then

westbound. Each result section for the loaded 6-pack is further divided by

flow events (2-year or 10-year). The last initial testing result section

presents the empty 6-pack runs on the east side of Calcasieu Lock. Table 3
lists of all the runs completed over the initial 2 weeks of testing that are
discussed in this report. Runs 1-16 were production runs from the test
matrix created by ERDC and MVN. Simulations vary by location (east side

of the lock or west side of the lock), transit direction (eastbound or

westbound), flow event (2-year or 10-year), wind condition (10 knots from
north or 10 knots from south), vessel condition (loaded or empty) and

treatment of Black Bayou culverts (culvert or wall).

Table 3. Scenarios completed over the initial testing sessions.

Plate(s) in
Appendix A

Vessel

Black
Bayou

Flow
Event

Transit
Direction

Side of
Lock

Wind Condition

Test
Matrix
Number

Total
Runs

1

Loaded 6-pack

Culvert

2yr

East

East

10 knots from N

7

Loaded 6-pack

Wall

2yr

East

East

10 knots from N

Loaded 6-pack

Culvert

10 yr

East

East

10 knots from N

2
3
4

Loaded 6-pack

Wall

10 yr

East

East

10 knots from N

57

Loaded 6-pack

Culvert

2yr

West

East

10 knots from N

oO|lH~|0| >

6,7

Loaded 6-pack

Wall

2yr

West

East

10 knots from N

N|OoW| W[ ©O©| Rk
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Test
Plate(s) in Black Flow Transit Side of Matrix | Total
Appendix A Vessel Bayou | Event | Direction Lock Wind Condition | Number | Runs
8,12 Loaded 6-pack | Culvert | 10 yr West East 10 knots from N 10 8
9-12 Loaded 6-pack Wall 10 yr West East 10 knots from N 4 17
13 Loaded 6-pack | Culvert | 2yr East West 10 knots from S 15 4
14 Loaded 6-pack Wall 2yr East West 10 knots from S 13 4
15 Loaded 6-pack | Culvert | 10 yr East West 10 knots from S 11 4
16 Loaded 6-pack Wall 10 yr East West 10 knots from S 5 6
17 Loaded 6-pack | Culvert | 2yr West West 10 knots from S 16 4
18 Loaded 6-pack Wall 2 yr West West 10 knots from S 14 4
19 Loaded 6-pack | Culvert | 10 yr West West 10 knots from S 12 4
20 Loaded 6-pack Wall 10 yr West West 10 knots from S 6 6
21 Empty 6-pack Wall 10 yr East East 10 knots from N N/A 2
22 Empty 6-pack Wall 10 yr West East 10 knots from N N/A 2

The approximate starting and ending positions for runs on the east side
and the west side of the lock can be seen in Figure 8 and Figure 9,
respectively. The track lines (Appendix A) presented are zoomed in and do
not show the transit in its entirety. This was done so that the impact of the
diversion channel could be more easily analyzed.

Figure 8. Approximate westbound starting position and eastbound ending
position for scenarios on the east side of the lock.
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Figure 9. Approximate eastbound starting position and westbound ending position for
scenarios on the west side of the lock.

Several runs were completed that added in stationary traffic on the east
and west side of Calcasieu Lock. These runs were accomplished after the
original test matrix had been completed without traffic during the second
testing session. The locations of the added traffic on the east and west side
of Calcasieu Lock can be seen in Figure 10 and Figure 11, respectively.
While the addition of traffic created a more representative environment, it
did not greatly influence the transits completed or change the impact from
the diversion channel. Runs that were completed with the added traffic are
shown in blue track lines in Appendix A.
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Figure 10. Vessel traffic additions on east side of Calcasieu Lock.
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In each initial results section, the track plots from each flow condition are
presented first with Black Bayou being numerically treated as a culvert and
second, as a wall. In Appendix A, transits that have Black Bayou
functioning as a culvert are typically shown in green while transits that
have Black Bayou functioning as a wall are typically shown in red.

East side of Calcasieu Lock - loaded 6-pack transiting eastbound

Plate 1 - Plate 4 show all the tracks that were completed on the east side of
Calcasieu Lock with the loaded 6-pack transiting eastbound. All scenarios
have 10 knots of wind from the north. For all eastbound runs, transits
began with the 6-pack leaving the east gates at Calcasieu Lock and ended
approximately 0.5 mile below the Black Bayou southern inlet (Figure 8).
Vessels began with a starting speed of approximately 1.5-2 knots since the
vessel would be leaving Calcasieu Lock after just locking through.

2-year flood

All transits with a 2-year flood with Black Bayou functioning as a culvert
can be seen in Plate 1. Plate 1 shows a composite of four total runs each
from a different pilot. Pilot comments on this transit varied from “no
issues here” to “slight draw (to the diversion channel) at low speed.”

Plate 2 shows all transits completed with a 2-year flood with Black Bayou
treated numerically as a wall. Plate 2 shows a composite of four total
runs, each from a different pilot. Pilot comments on this transit
expressed that there was minimal impact from the diversion channel
while other comments conveyed there was some pull the entire time
while passing the new cut.

The proposed diversion channel did not have a significant impact on
eastbound transits on the east side of Calcasieu Lock for either 2-year
flood current sets.

10-year flood

All transits with a 10-year flood with Black Bayou functioning as a culvert
can be seen in Plate 3. Plate 3 shows a composite of eight total runs from
four different pilots. Two of these runs included added traffic east of the
Black Bayou Bridge (Figure 10). While the addition of traffic made the
simulations feel more realistic to the pilots, the added traffic did not have
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an impact on the transits. The runs with the added traffic are shown in
blue. Pilot comments for this transit included “felt a greater suction
coming by the proposed cut at low speed, this will create the risk of
collision” and “very small draw to the south bank above the bridge.” One of
the four pilots said the suction from the diversion channel actually helped
the vessel pull away from the lock and line up for the bridge.

Plate 4 shows all transits completed with a 10-year flood with Black Bayou
functioning as a wall. Plate 4 shows a composite of four total runs, each
from a different pilot. There is very little variation in these track lines and
the track lines do not appear to show a substantial effect due to the
proposed diversion channel. All pilots agreed there was a slight pull from
the diversion channel. Two out of the four pilots suggested the suction
from the diversion channel actually helped the vessel pull off the lock to
line up for the bridge.

From overall discussions with the pilots, all eastbound transits on the east
side of the lock were manageable.

East side of Calcasieu Lock - loaded 6-pack transiting westbound

Plate 5 - Plate 12 show all the tracks that were completed on the east side of
Calcasieu Lock with the loaded 6-pack transiting westbound. All scenarios
have the same wind condition of 10-knots of wind from the north. For all
westbound runs, transits began approximately 0.5 mile below the Black
Bayou southern inlet (Figure 8) and ended once the 6-pack was a few barge
lengths past the long guide wall dolphin. Pilots had to slow down near the
end of the transit to ensure the vessel would be slow enough to safely stop to
lock through Calcasieu Lock. This resulted in the vessels being susceptible
to the crosscurrents from the diversion channel. Pilots often seemed to feel
a greater effect from the diversion channel once the vessel was just past the
cut and the front of their tow hit the slack water in front of the lock. In some
current sets, a small eddy was evident in the mostly slack water in front of
the lock that likely contributed to this effect.

2-year flood

All 2-year flood condition transits, with Black Bayou treated numerically as
a culvert, can be seen in Plate 5. Plate 5 is a composite of six total runs from
four different pilots. Two runs added vessel traffic on the east side of Black
Bayou Bridge (shown in blue). While the added traffic made the simulations
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feel more realistic to the pilots, it did not have a significant effect on the
transits themselves. The two runs with added traffic were the last runs of
the testing week, it can be noticed that the vessel took a more northern
approach. This was likely because the pilots had completed this transit
many times through the testing week and adjusted their transit line to
lessen the effects from the diversion channel. In these westbound transits,
the effects of the proposed diversion channel become even more apparent at
the lower flow events. Where the eastbound transits on the east side of the
lock stayed mostly straight from the bridge to the lock, in westbound
transits, the stern begins to be drawn slightly towards the diversion channel
and then more significantly as the vessel transits past the diversion channel.
Pilot comments on this transit varied from feeling a pull from the diversion
channel up to the long wall, to feeling no noticeable set.

Plate 6 shows a composite of 10 transits. These were completed with
2-year flood currents and with Black Bayou functioning as a wall. Two of
the runs added vessel traffic on the east side of Black Bayou Bridge. While
the addition of traffic made the simulations feel more realistic to the pilots,
the added traffic did not have much an effect on the transits themselves.
The two runs with added traffic (shown in blue) were some of the last runs
completed in the testing week; it can be noticed the vessel took a slightly
higher approach when going past the diversion channel. This was likely
because the pilots had completed this transit many times through the
testing week and adjusted their transit line farther north to lessen the
effects from the diversion channel. In westbound transits, the effects from
the proposed diversion channel became more prominent even at 2-year
flow simulations. Where the eastbound transits on the east side of the lock
stayed mostly straight from the bridge to the lock, in westbound transits,
the stern begins to be drawn slightly towards the diversion channel and
then more significantly as the vessel transits past the diversion channel.
This swing occurs from the bridge until the vessel is lined up in the guide
walls. While the vessel swing was more prominent once the vessel passed
the new cut for the 2-year flow with Black Bayou as a culvert, the 2-year
flow with Black Bayou as a wall shows a more constant effect on the vessel
from the bridge to the guide walls. Pilot comments on these transits
included “still drawn in at slow speed, this will cause a risk of collision”
and “no issues if anticipating the set ahead of time.”

Plate 7 shows a composite of the 2-year flow transits of Black Bayou as a
wall and as a culvert. Green track lines represent the 2-year flow with
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Black Bayou functioning as a culvert, and the red track lines represent the
2-year flow with Black Bayou functioning as a wall. The runs with added
vessel traffic have been removed for clarity. The 2-year flow with Black
Bayou functioning as a wall appears to have a more significant effect on
the vessel transit.

Based on conversations with the pilots and comments made in the final
pilot questionnaire (Appendix B), the decision on whether or not transits
with the 2-year flood currents for westbound traffic is feasible with the
diversion channel was split. Two of the pilots considered the lower flow
events manageable for the design vessel while the other two pilots deemed
the proposed diversion channel not feasible for westbound traffic even at
the lower flows.

10-year flood

All transits with 10-year flood currents and Black Bayou functioning as a
culvert can be seen in Plate 8. Plate 8 is a composite of eight total runs
from four different pilots. Two of these runs included added traffic east of
the Black Bayou Bridge. While the addition of traffic made the simulations
feel more realistic to the pilots, the added traffic did not have much effect
on the transits themselves. These runs with the added traffic are shown in
blue. A much more significant effect from the diversion channel can be
seen in the track lines on this plate. The vessel shows more of a “wobble”
as the pilots must correct and counteract the effects from the diversion
channel. All pilots experienced a significant draw from the diversion
channel in these transits. Two of the pilots felt that having Black Bayou
functioning as a culvert lessened the amount of suction from the diversion
channel. Pilot comments for this run included “this cut is setting up
vessels for an incident with the lock and is not a good situation” and “hard
draw to the new cut which gets you out of shape for the lock and makes
you land on the short wall bull nose.”

Plate 9 shows all the transits completed with 10-year flood conditions and
Black Bayou functioning as a wall. Plate 9 shows a composite of 17 total
runs from four different pilots. Four of the runs included vessel traffic on
the east side of the Black Bayou Bridge, which can be seen in the blue track
lines. This added vessel traffic did not significantly alter the way the pilots
transited the vessel but did provide a more realistic testing environment.
Since there were so many runs completed for this transit, Plate 10 and
Plate 11 separate the runs by testing week so transit tracks can be more
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easily seen. Plate 10 shows 7 runs from the first testing week while Plate 11
shows 10 runs from the second testing week. A pronounced effect from the
diversion channel can be seen in the track lines in Plate 9 - Plate 11. In
westbound transits, the stern is pulled towards the diversion channel. This
swing is most prominent after the vessel has mostly passed the diversion
channel cut. In several of the vessel tracks, the vessel was pulled
essentially to the bank near the diversion channel. Several of the vessel
tracks also breached the guide walls. In the prototype, those transits would
have resulted in extensive damage. Several pilots attempted to land the
front of the tow on the short wall and then pivot on it to straighten up and
push ahead through the lock. However, many of these transits resulted on
the tow hitting the front of the short wall too fast and being sheared off
into the long wall, which would have resulted in significant damage to the
lock and/or vessel. The vessel shows more of a wobble as the pilots had to
correct and counteract the effects from diversion channel. This constant
back and forth is not ideal when coming into the lock as it adds a level of
complexity to the transits that is currently not there. This flow condition
proved to be the most difficult as no water was diverted through the Black
Bayou structure. Pilot comments for this transit expressed issues with
slowing the vessel down enough to safely make it through the lock without
experiencing major effects from crosscurrents.

Plate 12 shows a composite of the 10-year flow transits of Black Bayou as a
wall and as a culvert. The runs with added vessel traffic have been
removed for clarity. Green track lines represent the 10-year flow with
Black Bayou functioning as a culvert, and the red track lines represent the
10-year flow with Black Bayou functioning as a wall. The 10-year flow with
Black Bayou functioning as a wall appears to have a much more significant
effect on the vessel transit.

Based on conversations with the pilots and comments made in the final
pilot questionnaire (Appendix B), the 10-year flood events with the
proposed diversion channel for westbound traffic were unanimously
deemed unfeasible by the pilots.

West side of Calcasieu Lock - loaded 6-pack transiting eastbound

Plate 13 -Plate 16 show all the tracks that were completed on the west side
of Calcasieu Lock with the loaded 6-pack transiting eastbound. All
scenarios have the same wind condition of 10-knots of wind from the
south. For all eastbound runs, transits began just past Devil’s Elbow
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(Figure 9) and ended once the 6-pack had gone a few barge lengths past
the long wall dolphin. Vessels had to slow down near the end of the transit
to ensure the vessel would be able to safely stop to lock through. Transits
on the west side of the lock are typically much easier than transits on the
east side of the lock as the channel opens up significantly, which allows the
current to decrease substantially.

2-year flood

All transits with the 2-year flood currents with Black Bayou functioning as
a culvert can be seen in Plate 13. Plate 13 shows the composite of four runs,
each from a different pilot. The proposed diversion channel did not have a
significant effect on the transits of eastbound vessels. Pilots were able to
easily counteract the set from the diversion channel, slow down, and be
appropriately lined up to go through the lock. The variation in the track
lines are likely due to different piloting styles, not due to the currents from
the diversion channel. Pilot comments expressed these transits were
similar to normal operations, meaning they did not have any issues.

Plate 14 shows transits completed with the 2-year flood conditions with
Black Bayou functioning as a wall. Plate 14 shows a composite of four total
runs each from a different pilot. The proposed diversion channel did not
have a significant effect on the transits of these eastbound vessels. Pilots
considered this transit similar to normal operations and did not
experience issues.

10-year flood

All transits with 10-year flood conditions and with Black Bayou
functioning as a culvert can be seen in Plate 15. Plate 15 shows a composite
of four total runs from four different pilots. The proposed diversion
channel did not have a significant effect on the transits of these eastbound
vessels. Pilot comments expressed there were no issues with these runs.

Plate 16 shows all transits completed with a 10-year flood event with Black
Bayou functioning as a wall. Plate 16 shows a composite of six total runs
from four different pilots. Two of the runs included vessel traffic on the
east side of the Black Bayou Bridge, which can be seen in the blue track
lines. This added vessel traffic did not significantly alter the way the pilots
transited the vessel but provided a more realistic testing environment.
Eastbound transits on the west side of the lock were not significantly
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changed by the addition of the diversion channel. Pilot comments
demonstrated that this transit was similar to current operations but it did
add a slight crosscurrent that had to be accounted for.

Pilots experienced minimal impact from the added diversion channel on
eastbound transits on the west side of the lock for either 2-year or 10-year
flood events.

West side of Calcasieu Lock - loaded 6-pack transiting westbound

Plate 17 - Plate 20 show all the tracks that were completed on the west side
of Calcasieu Lock with the loaded 6-pack transiting westbound. All
scenarios have the same wind condition of 10-knots of wind from the
south. For all westbound runs, transits began with the 6-pack leaving the
west gates at Calcasieu Lock and ended around the curve at Devil’s Elbow
(Figure 9). The vessels began with a starting speed of approximately

1.5-2 knots since the vessel would be leaving Calcasieu Lock after just
locking through. Transits on the west side of the lock are typically much
easier than transits on the east side of the lock as the channel opens up
significantly, which allows the current to decrease substantially.

2-year flood

Plate 17 shows all the transits completed with the 2-year flood with Black
Bayou being numerically treated as a culvert. There are four runs, each
from a different pilot, shown in Plate 16. The variation in track lines in this
plate likely shows a variation in piloting technique, not complications from
the addition of the diversion channel. Pilot comments expressed there
were no major issues with this run.

Plate 18 shows a composite of four total runs from four different pilots
with the 2-year flood with Black Bayou being treated numerically as a wall.
These track lines are very similar to the track lines from the 2-year flood
with Black Bayou functioning as a wall shown in Plate 17. Pilots
experienced minimal impact from the added diversion channel on
westbound transits on the west side of the lock for either 2-year flood
events. Pilot comments for this run included “normal operations” and “felt
like a normal exit from the lock.”
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10-year flood

Plate 19 shows all the transits completed with the 10-year flood with Black
Bayou being numerically treated as a culvert. There are four runs, each
from a different pilot, shown in Plate 19. The variation in track lines in this
plate likely shows a variation in piloting technique, not complications from
the addition of the diversion channel. Pilot comments for this run included
“normal operations” and “very small draw to the north bank as you're
leaving the lock. It’s just enough to help you get away from the long wall,
not bad at all.”

Plate 20 shows a composite of six total runs from four different pilots with
the 10-year flood and with Black Bayou being treated numerically as a
wall. Two of the runs had traffic added west of Calcasieu Lock (Figure 10).
While the added vessel traffic allowed for a more realistic environment,
the added vessel did not have much of an impact on the transits. The track
lines with added traffic can be seen in blue on Plate 20. Pilot comments
demonstrated that this transit was similar to current operations, but two
pilots expressed that it did add a slight pull, which helped the vessel make
the turn to starboard.

Pilots experienced minimal impact from the added diversion channel on
westbound transits on the west side of the lock for the 2-year or 10-year
flood events.

East side of Calcasieu Lock - empty 6-pack barge scenarios

Plate 21 and Plate 22 show all the transits that were completed using the
empty condition of the design vessel (655 ft x 70ft x 6.8 ft for the
integrated unit including 1,200 hp pusher tow). Since empty barges draft
much less, the biggest factor when piloting them is wind, not current.
There were only a few scenarios tested using empty barges because of the
limited effect that crosscurrents had on the vessel. All scenarios completed
with the empty 6-pack were tested on the east side of Calcasieu Lock and
had 10-knots of wind from the north.

Plate 21 shows a composite of two eastbound transits that began with the
empty 6-pack leaving the east lock gates and ending approximately 0.5 mile
below the Black Bayou southern inlet. Both of these runs included traffic
east of the Black Bayou Bridge (Figure 10) and were completed by two
different pilots. One pilot experienced a slight draw toward the diversion
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channel due to a combination of the wind and the current, but this draw was
able to be managed by the speed of the vessel. Pilot comments for this
transit expressed that there was a set to the south, but it was manageable.

Plate 22 shows a composite of two westbound transits that began
approximately 0.5 mile below the Black Bayou southern inlet. Both of
these runs included traffic east of the Black Bayou Bridge (Figure 10) and
were completed by two different pilots. One of the pilots was unable to
successfully navigate the empty vessel by the diversion channel, and the
vessel was pulled into the diversion channel. While both pilots stated that
an experienced pilot would have realized the wind was too strong for this
sized vessel being pushed by a 1,200 hp tow, a less-experienced pilot might
not have waited until the wind had lessened before attempting the transit
from the bridge to the lock. The strong pull that the empty barge
experienced towards the diversion channel lead to the recommendation of
including protection cells in front of the diversion channel inlet. These
cells would eliminate the possibility of empty tows being sucked into the
cut. Pilot comments for this run expressed that neither pilot would have
attempted this run in real life because there was great chance of failing and
causing damage.

Results from initial production runs

Following initial simulations, the original proposed diversion channel was
deemed inadequate for westbound traffic on the east side of Calcasieu
Lock. Pilots considered the amount of pull from the diversion channel on
slower moving westbound tows a safety issue for navigation. Several
suggestions were made to modify the design to help alleviate the severity
of the crosscurrents from the diversion channel. One modification was
opening Calcasieu Lock for westbound traffic. As the vessel would not have
to stop to lock through, the vessel could pass by the diversion channel at a
slightly higher speed. In addition, the crosscurrent magnitude would not
be as great since not all of the flow would be forced through the diversion
channel but would be split between the lock and the diversion channel.
The diversion channel had minimal impact for eastbound traffic, so the
lock could remain closed (vessels would have to lock through) for
eastbound traffic. The diversion channel inlet was also modified to be
slightly extended and rounded off to reduce the crosscurrents effects
(Figure 6). Finally, the currents were strengthened slightly by dropping the
tide level from MSL to MLLW.
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Production runs - additional testing

Based on pilot feedback from the initial testing, several modifications to
the design were implemented. These included modeling the currents using
a tide level of MLLW, modifying the diversion channel inlet (Figure 6),
and opening the lock for westbound traffic during some simulations. The
original diversion channel inlet was slightly extended and rounded off to
create the modified diversion channel. The inlet modifications were
proposed to help reduce the crosscurrents experienced by the pilots from
the original proposed diversion channel. Three different alternatives were
evaluated during the additional testing session:

e Alternative 1: Original diversion channel, lock closed for eastbound
traffic, and lock open for westbound traffic.

e Alternative 2: Modified diversion channel, lock closed for eastbound
traffic, and lock closed for westbound traffic.

e Alternative 3: Modified diversion channel, lock closed for eastbound
traffic, and lock open for westbound traffic.

All simulations completed during the additional testing were completed
with the loaded 6-pack barge. Since time was limited, only the 10-year flow
event (MLLW as water level) with Black Bayou modeled as a wall was
tested, which provided a conservative answer. The same approximate
starting and ending positions used during the initial testing (Figure 8 and
Figure 9) were also used during the additional testing session. However,
during duplicated runs, the pilots started closer to Calcasieu Lock to save
time. Although Calcasieu Lock would be open for westbound traffic in
Alternative 1 and Alternative 3, simulations did not test the vessel going
through the lock. As previously mentioned, the ship simulator uses a static
current field and does not account for blockage. Although the blockage
effect can be approximated by applying a multiplication factor to the
currents, this process is slow and iterative. Pilots felt stopping the
simulation once the westbound vessel was appropriately lined up for the
lock would be sufficient for testing as it would capture the most difficult
part of that transit. Once the vessel is lined up, the currents essentially
push the vessel through. All simulations completed during the additional
testing included the traffic that was added during the latter portion of
session two (shown in Figure 10 and Figure 11). Table 4 lists the
simulations completed during the additional testing. Scenarios vary by
location (east side of the lock or west side of the lock), transit direction
(eastbound or westbound), wind condition (10 knots from north or
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10 knots from south), treatment of lock (open or closed), and diversion
channel (original or modified). The following section will provide more
detail describing each of these scenarios.

Table 4. Scenarios completed over the additional testing session (BB = Black Bayou).

Plate(s)
in Test
Appendix Flow Event | Transit Side of Diversion Wind Matrix | Total
A Alt. | Vessel (MLLW) Direction Lock Lock | Channel | Condition | Number | Runs
Loaded 10 yr, 10 knots
23 1 | 6-pack | BBas wall West East Open | Original from N 1 4
Loaded 10 yr, 10 knots
24 1 | 6-pack | BB aswall West West Open | Original from S 2 4
Loaded 10 yr, 10 knots
25 2 | 6-pack | BB as wall West East | Closed | Modified | from N 3 8
2, | Loaded 10 yr, 10 knots
26 3 | 6-pack | BB as wall East East | Closed | Modified | from N 4 4
Loaded 10 yr, 10 knots
27 3 | 6-pack | BBaswall West East Open | Modified from N 5 8
Loaded 10 yr, 10 knots
28 3 | 6-pack | BB as wall West West Open | Modified from S 6 4

Alternative 1 - original diversion channel cut, lock open for westbound

traffic

In Alternative 1, the original diversion channel cut (used during initial
simulations) was tested, but the lock was numerically modeled as open for
westbound transits. Initial tests showed the original diversion channel cut
would be feasible for eastbound traffic with the lock closed. Therefore,
only westbound traffic on the east and west side of Calcasieu Lock had to
be tested to determine if this alternative would be feasible. Plate 23 and

Plate 24 show track plots for the scenarios tested with Alternative 1.

Plate 23 shows a composite of four total runs each from a different pilot.
During this scenario, traffic was westbound with the original proposed
diversion channel, wind was 10 knots from the south, and the lock was
open. Vessels began with an initial speed of 4 knots. Since the lock was
open during this simulation, vessels did not have to slow down as much as
when the vessel would be locking through. Slight wobbles can be noticed
in the track plots as the pilots had to correct and counteract the effects
from diversion channel crosscurrents. Pilots concluded that opening the
lock substantially reduced effects of the crosscurrents on the vessel than
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when the lock was closed but considered the vessel speed approaching the
lock too high. The strength of current pushing them toward the lock was
now much stronger. To maintain steerage when traveling in the direction
of the currents, the vessel must be going faster than the currents;
otherwise, the vessel is essentially floating through the water with minimal
control. With the vessel being 70 ft wide and Calcasieu Lock being 75 ft
wide, there are only 2.5 ft on either side of the vessel. The vessel must be
close to perfectly aligned to make a suitable transit through the lock. While
a vessel may touch the guide walls at low speed without causing damage,
there is no room for error when the vessel is approaching the lock at high
speeds. Bumping the guide walls at high speeds or at too harsh of an angle
can cause extensive damage to the lock and/or vessel. Pilot comments
expressed that there was a small set due to the diversion channel, but the
biggest concern was the lock approach speed of the vessel due to the
strength of the currents.

Plate 24 shows a composite of four total runs, each from a different pilot.
During this scenario, wind was 10 knots from the south, transits were
westbound on the west side of the lock with the original diversion channel,
and the lock gates were open. Any variations in track plots shown in Plate
24 were likely due to pilot preference as opposed to transit difficulties.
Pilots determined that the diversion channel had minimal impact on
westbound traffic on the west side of Calcasieu Lock, since despite the
strong currents from the diversion channel, they were able to maneuver
effectively. Pilot comments for this run included “hard current coming out
of the lock, but it seemed to be a normal running” and “no issue with this

”»

run.

Alternative 2 - modified diversion channel cut, lock closed for westbound
traffic

In Alternative 2, the diversion channel cut was modified (shown in Figure
6) and the lock was numerically modeled as closed for all traffic directions.
Initial testing showed that transits on the west side of Calcasieu Lock were
minimally impacted by the addition of the diversion channel when the lock
was closed. The modified diversion channel should provide similar
currents on the west side of the lock as the original diversion channel since
the culvert capacity is identical to the initial simulations. Therefore, only
traffic on the east side of Calcasieu Lock was tested to determine the
feasibility of Alternative 2. Plate 25 and Plate 26 show the tracks for
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scenarios tested for Alternative 2. For both scenarios, wind was 10 knots
from the north.

Plate 25 shows a composite of eight total runs, which were simulated by
four different pilots. Each pilot repeated this run, but during the repeated
run, the vessel’s starting position was moved to approximately 0.5 mile
east of Black Bayou Bridge to reduce simulation time without altering
results. The vessel’s initial speed was approximately 4 knots for the first
run and approximately 2 knots for the replicated run that started closer to
Black Bayou Bridge. During this scenario, traffic was westbound with the
modified diversion channel, and the lock was closed. Pilots felt the
modification to the diversion channel slightly lessened the strength of the
crosscurrents acting upon the vessel compared to the original diversion
channel. However, the crosscurrents were much stronger with the lock
closed than with the lock open. The track plots shown in Plate 25 displays
the pull of the crosscurrents on the vessel. In these westbound transits, the
stern is pulled towards the diversion channel, which causes a swing of the
vessel. Several of the transits in this scenario would have resulted in
damage as the vessel approached the lock too fast at a slight angle due to
the crosscurrents. Pilots expressed the vessel would only be able to stop
with assistance (helper boats); otherwise, they would collide with the
guide walls and cause damage.

Plate 26 shows a composite of four total runs, each from a different pilot.
Vessel’s starting speed was approximately 1.5 knots. During this scenario,
transits were eastbound with the modified diversion channel, and the lock
was closed. Pilots had minimal concerns with this scenario. The vessel was
headed into the current, which makes maintaining steerage much easier.
Pilot comments included “no noticeable draw exiting the lock, felt like
normal” and “no issues with this run.”

Alternative 3 - modified diversion channel cut, lock open for westhound
traffic

In Alternative 3, the diversion channel cut was modified (shown in Figure
6), and the lock was numerically modeled as open for all westbound traffic.
Eastbound traffic passing by the new cut with the lock closed was tested in
the previous alternative (run #4) and shown in Plate 26. Eastbound traffic
on the west side of the lock should experience similar currents as the
original diversion channel because the culvert capacity is the same as in
the initial simulations. For this alternative to be accepted, the results of
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the eastbound traffic scenarios (Plate 26) and westbound traffic scenarios
had to be acceptable. Plate 26 - Plate 28 show the track plots for the
scenarios tested with Alternative 3. Results from Plate 26 were discussed
in the previous section.

Plate 27 shows a composite of eight total runs, which were simulated by
four different pilots. Each pilot repeated this run, but during the repeated
run, the vessel’s starting position was approximately 0.5 mile east of Black
Bayou Bridge to reduce simulation time without altering results. The
vessel’s starting speed was approximately 4 knots for the initial run and
approximately 2 knots for the replicated run that started closer to the
Black Bayou Bridge. During this scenario, transits were westbound with
the modified diversion channel, and the lock was open. The track plots in
Plate 277 show slight wobbles as the pilots counteracted the effects from the
diversion channel. Pilots felt the crosscurrent effects were reduced by the
modified diversion channel and by opening the lock. However, pilots still
experienced a slight pull to the diversion channel and a strong current
pushing the tow toward the lock. The increased speed, from the effect of
the strong current, means the vessel must be perfectly aligned to make a
suitable transit through the lock. While a vessel may touch the guide walls
at low speed without causing damage, there is no room for error when the
vessel is approaching the lock at high speeds. Bumping the guide walls at
high speeds or at too harsh of an angle can cause extensive damage to the
lock and/or vessel. Several simulations ended in either the vessel
grounding or causing damage. Pilot comments for this scenario included
“ran slower and cannot pick tow (stern) up in time before the head wedged
between the lock walls” and “felt a slower pull to the cut at a greater speed,
but I am still not comfortable.”

Plate 28 shows a composite of four total runs, each from a different pilot.
During this scenario, wind was 10 knots from the south, transits were
westbound on the west side of the lock with the modified diversion
channel, and the lock was open. Any variations in track plots shown in
Plate 28 was likely due to pilot preference as opposed to transit difficulties.
Pilots concluded that the diversion channel had minimal impact on
westbound traffic on the west side of Calcasieu Lock. Pilot comments for
this run included “no issues” and “normal running.”
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Production Runs Summary

The diversion channel had minimal impact on all transits occurring on the
west side of the lock. The main channel opens up significantly on the west
side of Calcasieu Lock, which allows the current magnitudes to
substantially decrease.

The diversion channel also did not significantly impact eastbound transits
on the east side of the lock. Since vessels are going against the current
when leaving the lock, the vessel does not have to be going faster than the
current to maintain steerage. In addition, the vessel does not have to stop
to lock through, so the vessel is able to pass by the diversion channel going
much faster than when transiting westbound. The faster speed lessens the
pull caused by the diversion channel. Easier steerage and faster speed
makes eastbound transits on the east side of the lock practical for either
proposed diversion channel.

Westbound transits on the east side of the lock were not feasible for the
original proposed diversion channel, nor for any of the additional
alternatives tested. When going westbound on the east side of the lock,
vessels are going with the current, which requires the vessel to go faster
than the current speed to maintain steerage; otherwise, the vessel is
floating in the water with little to no control. Pilots will want to push ahead
when transiting through the bridge to maintain steerage and not have a
collision. However, once past the bridge, the pilot must begin to slow down
and then stop to lock through (initial design and Alternative 2). As the
vessel slows, it becomes susceptible to the crosscurrents from the
diversion channel. Either the pilots were unable to keep enough speed on
the vessel to not be at the mercy of the diversion channel suction, or they
could not slow quickly enough to stop and safely transit the lock. These
two conditions worsened with the 10-year flood event. While Alternative 1
and Alternative 3 allowed for westbound traffic to pass through the lock
instead of locking through, the current was still too strong for the pilots to
transit Calcasieu Lock. In Alternative 1 and Alternative 3, vessels would
have to be perfectly aligned with the lock since bumping the guide walls at
a sharp angle or at a high speed would result in extensive damage.
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8 Conclusions and Recommendations

Overall conclusions and recommendations are based on track plots
(Appendix A), run sheets (Appendix A), final pilot surveys (Appendix B),
discussions after each simulation, and final wrap-up meetings completed
at the end of each testing week.

Final meetings

At the end of session one, a wrap-up meeting occurred with the pilots,
MVN, and ERDC personnel. During this meeting, pilots discussed their
concern for the original proposed diversion channel. During high flow
events in the simulations, the westbound vessels experienced significant
suction towards the diversion channel. Pilots considered the addition of
the diversion channel a bad decision that would result in increased delays
for westbound traffic and possible damage.

At the end of session two, a wrap-up meeting occurred with the pilots,
MVN, GICA, and ERDC personnel. The pilots concluded that if the original
proposed diversion channel is constructed, helper boats would be
considered mandatory for westbound traffic. One of the pilots expressed
that a 1,000 ft tow would be unable to maneuver by the diversion channel
as the stretch between the Black Bayou Bridge and long guide wall is only
1,500 ft. Possible modifications to alleviate crosscurrents were identified,
which included opening the lock for westbound traffic and modifying the
diversion channel inlet.

At the end of the additional testing session, a final meeting occurred with
the pilots, MVN, and ERDC personnel. The pilots concluded that while
the modifications to the diversion channel improved navigation
conditions from the initial proposed design, the improvements were not
enough to make any of the alternatives feasible. The pilots stated that if
any of the proposed designs are implemented, it would be “when” not “if”
damage occurred.

Concerns for westbound traffic east of Calcasieu Lock

The pilots that were present for both testing weeks had significant
experience piloting tows, which provided them with the knowledge to
counteract the suction from the diversion channel during most of the



ERDC/CHL TR-19-16

transits. However, pilots expressed concern over less-experienced towing
pilots being able to compensate for the pull from the diversion channel and
having experience at all with crosscurrents. Another concern was that in an
approximately 1,500 ft stretch (from long guide wall to the Black Bayou
Bridge), there are three main challenges for westbound traffic: lining up for
the lock, lining up to get past the bridge, and counteracting the suction from
the diversion channel. The combination of these three obstacles creates a
critical navigation situation. The addition of the suction from the diversion
channel adds an extra layer of complexity to westbound transits that turn an
already difficult situation into a possibly hazardous one.

While this proposed diversion channel could possibly eliminate eastbound
transit delays, it would likely create navigational delays for westbound
traffic. If an eastbound vessel does not have adequate horsepower to
overcome the currents going through Calcasieu Lock, the tow will be
pushed out of the lock and be forced to wait for conditions to lessen, or
trip individual barges or small groups across. While this eastbound
navigation obstacle may cause delays, it does not risk damage. However,
the proposed design would create a westbound situation that has the
potential to damage the lock and/or the vessel. Once the westbound vessel
passes Black Bayou Bridge, it may not be able to stop due to the strength of
the current and diversion channel suction. If the vessel is not
appropriately aligned with the lock, damage to the lock and/or vessel is
likely. Pilots agreed that if the proposed diversion channel is implemented,
damage would occur.

Currently, pilots communicate with the lockmaster to determine
expected flow conditions in preparation for their transit through the lock.
If the proposed diversion channel is constructed, it is vital that a
flowmeter or similar device be placed in the diversion channel so that the
lockmaster would have access to it and be able to communicate flow
condition information to approaching tows. This communication would
allow pilots to prepare for the transit by the diversion channel and
subsequent lock approach.

Recommendations

ERDC recommends the diversion channel not be constructed as proposed
based on the results of the simulations. The proposed diversion channel
was originally suggested to alleviate the amount of flow the lock must pass
during high flow events to eliminate navigational delays experienced by
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eastbound lower-horsepower tows. All pilots in attendance for testing
concurred that the eastbound traffic concerns (due to high flow) have
improved extensively over the last few years due to changing industry
standards. Towing companies are also replacing lower-horsepower tugs
with higher-horsepower tugs, which is eliminating or lessening wait times
of eastbound traffic due to extreme currents. If a diversion channel is
deemed necessary to improve navigation conditions, it is suggested the
diversion channel not be located between Black Bayou Bridge and
Calcasieu Lock as that location is not conducive for safe navigation. If a
new location is proposed, a ship simulation navigation study would be
necessary to understand the impacts to navigation.
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Appendix A: Track Plots and Pilot Comments

Initial testing track plots and pilot comments

The following section presents first the track plot and then a consolidated
sheet(s) of pilot comments for each track plot. Each track plot is presented
initially with its paired pilot comment sheet; however, occasionally the
track plots will be shown again composited together with other track plots.
If a track plot image is not followed by a paired pilot comment sheet, then
the original track plots and comments have already been presented in a
previous sheet.

In this section, results will be shown first for simulations on the east side
of Calcasieu Lock for the loaded 6-pack transiting first eastbound and then
westbound. Those results will be followed by transits on the west side of
Calcasieu Lock for the loaded 6-pack transiting first eastbound and then
westbound. Each result section for the loaded 6-pack is further divided by
current magnitude (2-year or 10-year flood). The last result section for
initial testing will present the empty 6-pack runs on the east side of
Calcasieu Lock.

Green track lines represent Black Bayou being treated numerically as a
culvert while red track lines represent Black Bayou being treated
numerically as a wall. Blue track lines mean vessel traffic was added in the
locations specified in Figure 10 and Figure 11 of the main text.
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East side of Calcasieu Lock - loaded 6-pack transiting eastbound
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Pilot comments for plate 1.

Plate 1 Pilot Comments:

Testing session: Initial Test matrix number: 7
Area: East of lock Wind: 10 knots from north
Transit direction: Eastbound Vessel: Loaded 6-pack

Current: 2 year flood (MSL), Black Bayou as culvert

Pilot 1 comments (1 run completed):

SL\::KV\-I'- DRAW At Lo w SPEEh

Pilot 2 comments (1 run completed):

Hil aliblle pell I Y TR e e o L

Pilot 3 comments (1 run completed):

’

Fc{'F !f‘(c a  noteod extd from the Jock E/5 .

Pilot 4 comments (1 run completed):

e S Ll 'Mrughou-{ the simulation, Mo jssves rore,
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Pilot comments for plate 2.

Plate 2 Pilot Comments:

Testing session: Initial Test matrix number: 1
Area: East of lock Wind: 10 knots from north
Transit direction: Eastbound Vessel: Loaded 6-pack

Current: 2 year flood (MSL), Black Bayou as wall

Pilot 1 comments (1 run completed):

SLow speEn shight DRAw 7 Arewts

Pilot 2 comments (1 run completed):

TA(» H“‘-‘/ d.(..f Jﬂ@/ Sp«--n— f,‘,.Af( 1"L¢_ uza& ?Tn_.s.. ..Z_ .w-‘*J‘ jaa"} ’?J -‘} 8_.., LJ%‘«,@" "“7/-
ﬂw“‘) 16;—-.- |")" ;% 4../1.", 7£¢/(’& II'—irll"fc' jau whes e j..ﬁm‘,'j _j'-.;f 'l"‘ 8».”./)., /fz-— u% ’6‘\-4_.

Pilot 3 comments (1 run completed):

Seemed noemal ﬁﬁ"lgl'h‘f’f\g ne /5;.\| $e f e i'thew e £ Wes  able }(c-J'uSP

deive out +he Jock end  Fhrou

N 5}\ ""\L L)rrgjjc no Fp'c,lylcm. _r‘p 'F'}-.N"(,

canal ll'r ht{f’cd 1o {"‘-l.l": o nuL-) r.m,n
LH“" Ut»“ ‘.I’_\h.h- net :.kush ‘o .:.-Q'}_;_—r _ﬂ,:or,'.,-j_

S Any r;iu” o digns bl

Pilot 4 comments (1 run completed):
Minimal oflect Crom divVersion channel, T covld see Fhe
Speed  over grevnd  charge when T so-s‘- ovt of Hhe s/ack
water pocketr on the east side o € the /o:-k, but Saw
No dx'ﬁfz‘wfy with $his simulatren
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Plate 3.
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Pilot comments for plate 3.

Plate 3 Pilot Comments:

Testing session: Initial Test matrix number: g
Area: East of lock Wind: 10 knots from north
Transit direction: Eastbound Vessel: Loaded 6-pack

Current: 10 year flood (MSL), Black Bayou as culvert

Pilot 1 comments (2 runs completed):

Repetition #1 comment: Repetition #2 comment:

WheD ARA 10— 5, A+ PaoyectED FELt A QREATER SuctHow comsi—
Cut I Fel+ Asuchiol || op HEAD By tHhe proposed Cut (@ Low Spesy,
AN r:b (V] S*ERU}SOI feRly EEELSOAE"'M.D‘._ .]_\f\]g will cREATE -l—Lr\E_ P\IS K
15 WoRKine s 1o +he WATER. OF collision +toVESSE L

Pilot 2 comments (2 runs completed):
Repetition #1 comment:

Seen Like iF had p bt Pl b Lk come ool it lok
Repetition #2 comment:

Qf“‘d/r’; ha Jas‘id ;e L
o //;///4‘-(/ 14'1.][ x’,’?)Aj _Ja.ﬁ% ,r,:.j}:, u;éu.j /(‘ Mt c.,?l_

Pilot 3 comments (2 runs completed):
Repetition #1 comment:

T4
D-J,"* f.a’m”:} Jtﬁu, A.nyﬁ}u',B Coming o Lok +he fock wp 10 the E"'IJS;'

There wag \3;._\4»- < Very small drw o Hhe Sourh bunk abeve the

r

J .
e buy QW enegh do Lo poweabl, M your looking Br Ttynot bad ar ol
Repetition #2 comment (with added vessel traffic):

el about Jr.l-fc b hofmal X4 ‘Pﬁgm +he lock,

Pilot 4 comments (2 runs completed):
Repetition #1 comment:
=11 Very similar Fo ¥he ron with Bhack Bayoe closed.
Sh'jhi draw 4o sfarboard when the heoel of the Tow came
abreast of Hhe oiversion dmmm'r}wmah actvatly helps fo
A up on the brivige. Dicd poof notice any effects when
P“'”:'S by Olack Bayov codt. Ao issves with Phis Fua.,

Repetition #2 comment (with added vessel traffic):

No lsspes with +his Fransct.




a4

ERDC/CHL TR-19-16

Plate 4.

/1994 005

D ) )
D7/ -
M\,o/\ ﬂ\- _.\.l.. ] yMoUu wouy syouy gl IPUIm o
. llem :nokeg yoe|g
'V M al.\, -l- pooj} Jeak gL :juaiing
= o ../ yoed-g papeo :|assap

punogjse] :uonosaliq Jisuel]

0S¢

., S




ERDC/CHL TR-19-16

45

Pilot comments for plate 4.

Plate 4 Pilot Comments:

Testing session: Initial Test matrix number: 3
Area: East of lock Wind: 10 knots from north
Transit direction: Eastbound Vessel: Loaded 6-pack

Current: 10 year flood (MSL), Black Bayou as wall

Pilot 1 comments (1 run completed):
T relt A qRadurl pull tothE

Proposed Cux when Eotire tow

Whs ADREASY O F +WEN MORE wheN
Low DoAY WAS ABREASY

Pilot 2 comments (1 run completed):

I} HI';&.{ {L/‘M’. ‘D‘j b an
hod e problin

s jd-J Pespte. Fle nons o T PBudh wes wa? mecl

Pilot 3 comments (1 run completed):

Set helps with leanins ¥he ook E/0, i+ puls jour hed ofF

the wall and fiss Setting yar ia phe middle of the canael \Qf

= bride. Vory niee and casy, Ture ws o Siht g 4o the pone
N the br:Jso butr  olmess  wnnebimble. 4

Pilot 4 comments (1 run completed):

No issves w/ esiting vhe (ock to the east. The cvrrent cloes
FJ” the hesd o storboard as i [Passes Fhe diversion chanre |,

but it actvally heps fo line yoo cp with the bridge,




46

ERDC/CHL TR-19-16

East side of Calcasieu Lock - loaded 6-pack transiting westbound

Plate 5.
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Pilot comments for plate 5.

Plate 5 Pilot Comments:
Testing session: Initial Test matrix number: 8
Area: East of lock Wind: 10 knots from north
Transit direction: Westbound Vessel: Loaded 6-pack

Current: 2 year flood (MSL), Black Bayou as culvert

Pilot 1 comments (1 run completed):
Comments;

Low SPEED sl hWAD AQ&.P:(O
G et W slow CURRELT q2/Y4
-\f\r\Rouc(\(\ Cu——

Pilot 2 comments (1 run completed):

Mﬂj me ’7}a Mdn/&.,—%l PR _IJ"‘)A tpt'ﬁ‘d‘# ’If_ pimj was ff[d' /Jv"‘a"‘j}"""

4+~

b-’!“"" e ] f-c»é"l‘_“ Fj (’:vh‘ﬁ"""ﬂ

Pilot 3 comments (2 runs completed):

Repetition #1 comment: .
No nosicatble pell elther way absve the E-‘“-‘Jgu- Rss i
61‘3"‘* J"u'pf' (5+) on 4l bost o +he

Get wmese of the #u

"I"' H‘/"- !'oCA',

Sewth bank once you
Past dev, coana| buor very maneebl o 5+

Repetition #2 comment (with added vessel traffic):

A/o c.tl'mo tHhost I C'O(J.L fzmﬂy {-‘a,:,[

et  this Sfﬁ_\s‘c,_}ju.s+ ran
I+ h'im noi‘mmf‘.

Pilot 4 comments (2 runs completed):
Repetition #1 comment:

No issves with current on A approacek . T o/t some s/ight

e Fechs when pPassing the clivecsdn channel, but they drd pe - pose
ary challenges .

Repetition #2 comment (with added vessel traffic):
Comments:
Mo Ledas bk Whis e
eAlver+ open has e fc.}'rm:'v efRect on The cwrvend drow at

T does shlt Rel ke -ﬂaw'nj Fhe

the diversion chanael,
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Plate 6.
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Pilot 1 and 2 comments for plate 6.

Plate 6 Pilot 1 & 2 Comments:

Test matrix number: 2
Wind: 10 knots from north
Vessel: Loaded 6-pack

Testing session: Initial

Area: East of lock

Transit direction: Westbound

Current: 2 year flood (MSL), Black Bayou as wall

Pilot 1 comments (4 runs completed):

Repetition #1 comment: Repetition #2 comment:

Comments: ~y hppRokch, Wp, & éKuFi-a]L FEL+ A SpALL B Bapnesuthe s Bifionss
FFFEcH oncE T clEARED BRIDGE 0.l op AEANOF Y FpPRoiEh ¥O IhIEED SLowsK
- . 5 My SpeEtS with smin, STEERAGE, o
dowd O ou s+ERL 6 Fdow SucKrvs /0 / 7 S : ) Bow
OF tow wWher PAsSILO- PRoposAL eawal

e the pROpOSED Cuty +hi s was wirhout pallivg

Back o Approach LocKs@ ASAFE Speets SHAYED P”'H{MW"‘ oW FRACK STERN

Of tow get S LLED 10 oot top SIDE

Repetition #3 comment: Repetition #4 comment:

;z::@/l‘omﬁl spEED I WAD VERY [rile Slew RME eF 595&‘;:)-.1—-0 A_PP,QOAG /]w—
SHEERMGE APD hAD+e PicKup Speed to Live up ov LocKscaasive- whed
SAFER. P\LSD@' ?P.OPOSPEL AREAT WAS : COMIvl- By C at ﬁ"f MESSEDN LLP M
S1IL Damoes 10 @ Slow SpEEd S ) e ap to Loc LDUE 4o Drhw
will epuse ARsK oF Collision Cut

Pilot 2 comments (3 runs completed):
Repetition #1 comment:

ly.: :?:"? ¢ Hén L .,--T%. i __'\-% (_; f"% J]q/ P_“é ’-‘sz;.lz 5_071' L 71,‘_)" 'Sfcw/ )\j' E
JE”;L .ﬁlr #w SR fa J j" -;/*‘V t"‘M'\ # )'A’J'L P 3 / ":'{ ’(:’f ‘;-_/ .(..:.-...A‘{’/ "b I &
Pr-zi/m (j.ué[-‘ij /n f.:ﬁ gatyy #-{f 7[;5/'

Repetition #2 comment:
Tt seom Ao poll on my Bat Bt v Ho fow oo it putlcd my B saharn
T ns ',';',;..}P ;,.b.ff-,.;;)‘b He new e J,-n’u-c-/rje'én /Q/J Bs-j-, ﬂ}“‘ﬂ/é #éfz;
,ﬂnf ,h..a}(g, Sikee c’fr.-v‘:j tA/nfM /-%yw

Repetition #3 comment:

.'.".toij Some f)«/ &J{an j-&vd—- ’33/565){1/3 F@ Mt {a;ﬁ ;If"{ Sefen s ,A, F‘p/ p—
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Pilot 3 and 4 comments for plate 6.

Plate 6 Pilot 3 & 4 Comments:

Testing session: Initial
Area: East of lock
Transit direction: Westbound

Current: 2 year flood (MSL), Black Bayou as wall

Test matrix number: 2
Wind: 10 knots from north
Vessel: Loaded 6-pack

Pilot 3 comments (2 runs completed):
Repetition #1 comment:

Nothing ners adve +he ];».J;; Wb, Betuen #he bn:{sc wnd Lock
Weldl  Hhere wns o smell port Set pelling the spom ol Hhe jouw sevmrds
+he conel 5 tHe hed Sot oloser 40 the wrll sl Hhi  pmere the dom

Shsek dodty 2F shy Cunind wos "ﬁ““"'s +he ?"J of e vesse| that
b boat w/thas 40w wild hecd o b enly doing cbuns 3.5 Comby
theowsh  +he bridge or i+ wedd b ot atk 0b nor beks wble to
Swop

w{“.ns “hl"\nnﬂs-abiﬂv -Pl'msj)'t

Repetition #2 comment (with added vessel traffic):

Np hard  draw 4o the Sowth baﬂk,bu&{- JIF yo slow

ADLJQ 6"!0%}1 row Can Sf:’” -?Gc[ Oa“d.»,f— C%LJ- " thet Sowsd
Set 2i4h e Stepn O'F Jour

Ul‘!"!ff 4")';'_'5- +o
lock ;_,a.!fsf

tod sehing o Hhe sondd, bank

Jine Y the heed fo ob bbugeen the

Pilot 4 comments (2 runs completed):
Repetition #1 comment:
Minimat sof +o PN"‘-" when com a‘:j 6}/ The oliversiem chaowrel,

T4 didat sesm fo pell the hegd o fhe ‘/0“' 7o ‘Ppr"* on JHe
woy by, but o™ seom To have a bit of sef asfhe scoend

hoté ot the fow and bost wee passiylf. ey Tougn
stop Fhiy hw with FAY vesel.

Repetition #2 comment (with added vessel traffic) :

T stll had f» compensate G *he drmw Jowandy Fhe
diversin chanriet on my Gral approeck +o the lock, but Fhe
effects arc nof neerly ar prnsumed s The (0 yr evont curmad,

" issees £ antclpatheg The sot ahead of fimre,
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Plate 7.
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Plate 8.
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Pilot 1 and 2 comments for plate 8.

Plate 8 Pilot 1 & 2 Comments:

Testing session: Initial Test matrix number: 10
Area: East of lock Wind: 10 knots from north
Transit direction: Westbound Vessel: Loaded 6-pack

Current: 10 year flood (MSL), Black Bayou as culvert

Pilot 1 comments (2 runs completed):
Repetition #1 comment:

Wh T Fela A ORAW Yo DipncKpp ac‘\cau‘-t’
VERY Librle, rgn whed T eleAREDThE Baiee
TstaRteD +o Slow dSoww +o MAKEM Y
Mpproach 4o Locks Anb was Ltoed o
PERFEct rhe soMEthin e TUHNE CUpRe ot

Arovgh ME OFF CoupsE)REXPIERENCER
WREELMAL COnLD ADSBSTD o+ A
N EUDERIENCED WREELMAI) eould Vot

Repetition #2 comment (with added vessel traffic):
SlLow RA+E oF SpEED FoRr ASAFE
Approrch to Loa\’\s} AppReAch +o cut
hAD A stRonc DRAw,A¥D hAD 40

com € hARD AWEAN +o MAKE Joc K
AA SAFE AppRoach this 6 sF cut
1S SEHtIvG up JESSEL FoR A

IVCIDENT wWith Lock yo+ A
q@ob SltuAtion) /

Pilot 2 comments (2 runs completed):
Repetition #1 comment:

Wk o pedl Ho Fhe new e had % Bach don on %w 4 Toy A $/oow olonn
$. Tg“u:ia';if/) R O § J?‘pu//';»{pu{’ wha ;;{c/'?,waﬁ.’( il Iwn:ju‘,/ b Ao

iR Lall il Bove T2 B ol it ec? jﬂﬂv“j o Here, IM“M’"JL
v yaryg Al v pite ,‘.4": 4 K. P o

Repetition #2 comment:

jf ,J,J -~ )h..-/ /{m.« 7Z,‘ ﬂc e f—’fw:&'ib :j“ \'(7@' (‘j"fﬂfé‘;‘”‘ ’("—‘ =
ch,’({ ‘;.-.J mqﬁ’f Yeou dnu‘/ e ?‘[f-‘l ;(..,.-7‘1 w-s/" /-'?‘// hatf
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Pilot 3 and 4 comments for plate 8.

Plate 8 Pilot 3 & 4 Comments:

Testing session: Initial
Area: East of lock
Transit direction: Westbound

Current: 10 year flood (MSL), Black Bayou as culvert

Test matrix number: 10
Wind: 10 knots from north
Vessel: Loaded 6-pack

Pilot 3 comments (2 runs completed):
Repetition #1 comment:

Vo dmw orset above +he
ool at dhe o
-“.(, Jou0 waj

‘bﬂ%" WAG. ch% the  Hows

o wadl as ""y s r‘.‘BwL_r, wd | most o‘.p

St the donal +he back

( jfc‘, drogped ¥he head dmn%;wr’ ;W"“}‘ "

lock walle wnle s 5~;rw'éh+ ine Ol -
elleve Hhere wvar less o

drow comig doun fhe  pupel with Dlack By beln open,

Repetition #2 comment (with added vessel traffic):

Held h\ry'l on B0, bnﬂér_, and then Siwich 4o poiradt fhe

long wall 0n #he lovk s clunbs the brdeo, Thon Il ap B

Bt ok about 150" animy flom the long wall, Bakins up From
Fhe bﬂr%s ¥ fhe fpck:

'H"" Cani

Doww wes less to the Sowth wirh Black Bayeu wonlyy,
Pilot 4 comments (2 runs completed):
Repetition #1 comment:
I did Leal some d@u eflacts Aopm the corpend whan passing
5‘\! Bbck Bayoo cd, a5 Hhe ..r‘/eea‘j wes o 1 “‘/"Jj":"- T adjussod

mY /oc.k Qpproach angd kaﬁd aroumnd, the 6“'&’. b rold

elosen o
the noqva

bank, I+ seemed 4o lessen the efocts of phe
diversia d’m‘; or some combinatin wath  Black Doyoe cot fassen:
Some of dthe clraw  This approach was e best so Gor with Hhe
Oyr eveat Llow rafe,

Repetition #2 comment (with added vessel traffic):

I did net make my Arancid threvgm +he bridge propery anol
ended. vp ncedlny o steer arsurd [f. I t+hon epded P a
h.f‘ﬂe. low +o the sousA /f“’“’ Prepecly lincd op on phe lock,
m;sh& have caset  barge ciz.w'-je. when T landed oa +he
short wall bull wse. I dor't el that the covrenty were FAc

cawse ©Ff My sel-up issves on dhis Frans™f .
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Plate 9.
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Pilot 1 comments for plate 9.

Plate g Pilot 1 Comments:

Testing session: Initial Test matrix number: 4
Area: East of lock Wind: 10 knots from north

Transit direction: Westbound Vessel: Loaded 6-pack
Current: 10 year flood (MSL), Black Bayou as wall

Pilot 1 comments (3 runs completed):
Repetition #1 comment:

As I cleAReED +IWE DRIDGE/W TN DARE MIM
STEERAGE (Due to RavmwqSlow +0 Step My tow
1o kocKs) My heAd STARTEN +o q&t Sackedir
then onck my heAD CLEARED APD gt 104D
SLhcXowo WER my VESSEL SHARFED to g€+

Suc KED Down Swing+the Hepy i-o%@Lopf:{
WALL AvS WAD Ao OpivE WARD GUVER Fof.

M hEADY 0 Swing 4o Shopt wALL,

Repetition #2 comment:

H\ﬁw] < B?—F'”’*W A SEL +h:‘:1:
Pulls +hEtow TowARES 77

ProyecteDd €t with Apa.ssmme
F-ooVy

Repetition #3 comment:

WhitE +RASHILG % slowive
t\E-Eb Dowuw WhEL hEad CAME

5
ARROUgh B RIDGE I+ sucken &
1010 Cut +hEAM SCREWS MY AppRoich
+0 LocK s wp CSemethiueis happer
(66~ LIKE-A Ebby 0 R Some+N 14 (,
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Pilot 2 comments for plate 9.

Plate g Pilot 2 Comments:

Testing session: Initial Test matrix number: 4
Area: East of lock Wind: 10 knots from north
Transit direction: Westbound Vessel: Loaded 6-pack

Current: 10 year flood (MSL), Black Bayou as wall
Pilot 1 comments (4 runs completed):

Repetition #1 comment:

T b pare Ao on i# b SEN S00m5 L e AL ks P in fe e
hole: oo S o Foe wns Sty ] Smpl 1 A Bihe bzt

r'//}f“..éf 9&.-
;/(“"‘ “‘Jjéw Lv.vc/ hrduue ﬁ’; rﬂf/d(' For ‘”JL

Repetition #2 comment:

;,u.-,f,h 89 251 Motas Au?'L/,rM"ﬂ-‘j /n-_/"{- aed Zz/ B ‘/4.,,7" ‘..,,f i f..//g//sqg

e Mo aF petsbad and Loy our okl T g2 Fo Sl by fa Aokl ne
uwt i il 1 3 i

Repetition #3 comment:

H&\é{ U:zrj (‘:_.'/4"/: ;’-1“/4/ B(‘}L_I;«A)‘ jlo"‘j -f:,sf" w‘,_‘_‘g‘( “‘JL })_-\.f1‘6('f-1 4.6/._ /‘/:

J‘c’f’
BT bl B i it sk Mo Gak P o

Repetition #4 comment:

Hod o pte st e ao e and plhd we fo shit wnkl F Slow peats
m—,/ Yemn have A $fow Aon A 5-‘.?" A Lok You Ca sl it Ll Sade ot
f'fr'jl‘ 5/1.:1_; , E S i e . A /.;..n The new .u»?‘- /7*“//5 e Laa A /7’"-
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Pilot 3 comments for plate 9.

Plate 9 Pilot 3 Comments:

Testing session: Initial Test matrix number: 4
Area: East of lock Wind: 10 knots from north
Transit direction: Westbound Vessel: Loaded 6-pack

Current: 10 year flood (MSL), Black Bayou as wall
Gome  theouh the é;r.ysa ot 3B kn Stwred baclds wpo lrml'f'.,,‘.y
Pilot 3 comments (5 runs completed): Hweuh the bridge. Hbioey pass phe camal Twcs dosn o 1Skn anl
Repetition #1 comment:

I knocked iy out of Gear o Pz e foweds th, ook bot
Hhe

CufVert was  rusmin

5 hed ereuch 4o Toa

ekl back o 2.5 L
?;u. c!‘ty ﬂﬂﬂblsh that T didn’s popee I e F 5 A

e and Hhn had w
s pork st st Gith the Starn of el vesSe | haled
.E,n e bank apl hcﬂ-&&-r #ow heed f3n Shart wsadl bl rose .
In +his  [nSeat A hﬁ’Pa" beas 4o kuf fou- pusl{.é, ‘ow* would
er]? Mf..-So o ot %k,ag ok gl
s : Fi i P
Repetition #2 comment: 2’4 b Flank chion 40 the lors wonlll Sihce. thare i Such
Stors cunrert, w bl
™5 yWos unable to cof s
40 Lot achk &, ‘Sc ” “SL smw = -pjﬂj
‘SD h + Pb/f' Scf bﬁﬁ”" +he l’\d-‘-“-éz f'MJcé on 'u‘-c-
wth banlf, Would,
Mo - '“‘(SS"H F!M‘r-'nj.
72:&»?‘ hrO'fo o slze _'f
tow or b

would Sujscjf r».n.kJS 1+ o Smetle~
"5 e fw,w- bewt 4o aSSSt cod h tHee lsck,

i v .
Repetition #3 comment: D Gume in s e morth cide o vhe brike ant

then et +he head point ot ghe 1"0"5 wal while C’fm,u'._s

Hhe b"'J_S-"- Once clgar Spurred beckisg wp and Semighred

He oy W 3 o bemcen Lhe e
the JD&_S el

s s IJ«M close 10

&fn_s v hs [Fre

rJ’zs.n;- T wunter ook the drass Fam
the canal,

Repetition #4 comment: Ren o litle fuster coming down on Yo lock 4o simabate o
(with added traffic) hisho autrer+ 5/453‘ Bt wp shenhs o the show wall
bl posy  wnd hifing the lon weld duc to not buhs able
1o slow down chough.

Repetition #5 comment: Mas able 10 land 00 chort wedl "
(with added traffic) 0 Steer o 4he
in the Jock.

las §low 5”“"61‘
budlos e tO get foned weo Jo Sheve

Sl w port draw P"‘H"ﬂj the Stern doon 10 the South

orce the tow hiss 4. deed woater

lined up soed for +he lock ik o nodlcadle. port Sct on the tow,
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Pilot 4 comments for plate 9.

Plate g Pilot 4 Comments:
Testing session: Initial Test matrix number: 4
Area: East of lock Wind: 10 knots from north
Transit direction: Westbound Vessel: Loaded 6-pack
Current: 10 year flood (MSL), Black Bayou as wall

Pilot 4 comments (5 runs completed):
Repetition #1 comment:

T made my approach shower Phi's Frome , Floafea ThAmgd
Hhe BH‘JJ¢ Dk not  Ceel much effect Pom Fhe cot

on He Aot of the dJow, I am not contiload Fhat FHis
vessedl can s7op tha fow on @ gurmt jon ln a reasencdle of isfence
S0 T s met tomé S deie IF Into the lock 'Hlm'&wc. fo
stp | Im a#’"’% Fo kecp Fhe specd down 10 minimive. damage

to Hhe lock strucfure @m o pooc approech.

Repetition #2 comment: ade o vecy <low approcch on this ren, slmest clown #o

Curren) spesd en The way througt the bridge, Felt a sef

Jowmnds the port side €onderworks cnd came aheod O clear
+he bridge.

Ended wp coming ahead and  steering date The  lock Aot
Aid net lke the spprock argle, The vessel we able fo sfop
the How before ea'snm't, e 8..}-_!,

. ch foo o i S-IFG! VN'"'( ﬁ 4’ mm-ﬁﬂ’-ify
s:‘:/.'k fo:‘::"wn.w_ R vasse ! o smslfor
make
Jow |
Repetition #3 comment:

Felt like a beffer approoch dee o emperfence .34.:'»@4 ewr A

the sinwiatdn ansd the wessel charackerizfes, seﬁ;.-_, up h‘,“g.\
Shil seemen 4o help Fhe cpproacn, but it il Rel (ke
Hhere was o bit pene drow o e cliversidn  chonnel o,
He stera weonted to Gl 4o Fhe por? when T sfarteo

bapkr‘fu} on MY Leal approach.

S5 Y doditvn pf +he Aows pn he
Repetition #4 comment: "7 4%

(with added traffic)

bank did nod c,iul’¢ my

apprach . T shll set o high ond war abk Jo stay ;‘ursi sAape
wnfil the Eral approoch

when T came akeed on Mofh engincy
to coonferack the comead, I still Rot that T'm rrakingthe

Approachk at an vasefe Speed,

Repetition #5 comment: Made #%5 approscn closer do the conten 0F He bpilge.
(with added traffic) A «ith fhe ofhmr molateors the

Qppreack  foo keq Jaod “p
vntrl the Stera was ear of the v ouion

“annaf ancl 9‘*: tJ‘J'"'n o€ M“ b“' [=or-X Pu/“ |‘U be‘f’
fow larded on the short bull nose on fhe per ¢ siele.

of Phe vessel

The




60

ERDC/CHL TR-19-16

Plate 10.
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Plate 11.
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Plate 12.
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West side of Calcasieu Lock - loaded 6-pack transiting eastbound

z<p—o A~ 4
i% ’y \\0"

500 Feet
\
S

Transit Direction: Eastbound
Vessel: Loaded 6-pack
Current: 2 year flood

Black Bayou: Culvert

Wind: 10 knots from south




ERDC/CHL TR-19-16

64

Pilot comments for plate 13.

Plate 13 Pilot Comments:

Testing session: Initial Test matrix number: 15
Area: West of lock Wind: 10 knots from south
Transit direction: Eastbound Vessel: Loaded 6-pack

Current: 2 year flood (MSL), Black Bayou as culvert

Pilot 1 comments (1 run completed):

Pilot 2 comments (1 run completed):

Wor mil Rnniry FJ‘!’ hﬂlfc'j

Pilot 3 comments (1 run completed):

0"0”"- down o the entmnce ~F°" the lock and shwed down

Yo « Sofe Steerble .Spmé ond #he Jou wWens rlhe on i

the 'ockr /Voi‘m'nj Ml}, o rygont dhat wowld ccse an y JsSues,

Pilot 4 comments (1 run completed):

/Vo issves with cvrreat en +his q‘p‘pmoﬂ. Dicd not +eel mwea
elfect when Huenlng into the orebay .
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Plate 14.
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Pilot comments for plate 14.

Plate 14 Pilot Comments:

Testing session: Initial Test matrix number: 13
Area: West of lock Wind: 10 knots from south
Transit direction: Eastbound Vessel: Loaded 6-pack

Current: 2 year flood (MSL), Black Bayou as wall

Pilot 1 comments (1 run completed):

Pilot 2 comments (1 run completed):

%) ‘M’V‘( L hs )j

Pilot 3 comments (1 run completed):

.S-M;{S'n- 'R'vwﬂ& run info m.‘h.‘.._) the locl{. Scemed ke I+ """"‘“ﬂ;« Lo

Pilot 4 comments (1 run completed):

No jssves with Hhis rva Minirmal effects from correal,
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Plate 15.

500 Feet

Transit Direction: Eastbound
Vessel: Loaded 6-pack
Current: 10 year flood

Black Bayou: Culvert

Wind: 10 knots from south
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Pilot comments for plate 15.

Plate 15 Pilot Comments:

Testing session: Initial Test matrix number: 11
Area: West of lock Wind: 10 knots from south
Transit direction: Eastbound Vessel: Loaded 6-pack
Current: 10 year flood (MSL), Black Bayou as culvert

Pilot 1 comments (1 run completed):
No |SSUSE.S
Pilot 2 comments (1 run completed):

D;(/( ne 7[4:3 A me PHA/!- ;‘){ Z-!A,c GA“]S ﬁ(f

Pilot 3 comments (1 run completed):

Vo sinds
55'1‘?0rcw\i'- ()‘W\S(,S} syl pretty 6#&{5#‘: foru.\pé Norme |
Lﬁfj\’r'f_s cond !4/ons.

Pilot 4 comments (1 run completed):

Im Sotta. o This Trarst than the (as? one Wit Blac
o'

8‘}/00 closed, L started ™y s TalN Y rebay soore~ wnd
was lined wp moch be HHer. No  issoes with the cormat on
Vhis roa
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Plate 16.
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Pilot comments for plate 16.

Plate 16 Pilot Comments:

Testing session: Initial Test matrix number: 5
Area: West of lock Wind: 10 knots from south
Transit direction: Eastbound Vessel: Loaded 6-pack

Current: 10 year flood (MSL), Black Bayou as Wall

Pilot 1 comments (1 run completed):

NorM AL 0pS

Pilot 2 comments (1 run completed):
'-)j ,w.f 7[‘[/ ks f_..,d ‘,‘_,% seen B P . 7 },_/-M‘-J y-ﬂf’?":_! Z‘X

Pilot 3 comments (2 runs completed):

Repetition #1 comment: lfcf:; ronageable 10 e E/B. Sur -

plenty of cvm to Sto and dom
h

; ﬂlJr 3r‘4‘, }qugs”;
:IS;': “re fn e oy, a0Y) L the ol for the lock 1o
&h ‘ ¢ migele T“a‘c 15 Fg(‘r{l Sct o the "I'”f'h
k in commee for +he lock byt 4 :
te PRy odiention, vt tnbis st el
Repetition #2 comment (with added vessel traffic):
Bl Ithe o normsl twnsle: EAS B $he Loek,

- 3 fanﬂ-u stevn o #he vessel
Suft e 5’5]w draw™vo e noreh bank when +he

had 2 iy Lk e deod watar close 1o +he lock,
6“' Viernst mpu’zﬂJL ¢

Pilot 4 comments (2 runs completed):
Repetition #1 comment:

T did not pmperly anticipate v+he cress torrent T waes going
Jo evperitnce wihen r”at:'-\-_’ my Foen st Phe ﬁnfay, T sheedd
have held o bit hiyne/mecte the tura a b'F late. T encled up
ouvé of shape eon my approcch awck had v make a couple of
Correchens, P""J{y ould have damard Fndery whea my 37 Soor e
Cornes prode contect w'H Hhe coalf,

Repetition #2 comment (with added vessel traffic):

No issves with f‘h;_g approsch, _ff:ﬂh‘f' affedhs {folt ©rom cross
Corrent af the entfrance 4o the Lrebey but poge 710 concerns,
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West side of Calcasieu Lock - loaded 6-pack transiting westbound

Plate 17.
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Pilot comments for plate 17.

Plate 17 Pilot Comments:

Testing session: Initial Test matrix number: 16
Area: West of lock Wind: 10 knots from south
Transit direction: Westbound Vessel: Loaded 6-pack

Current: 2 year flood (MSL), Black Bayou as culvert

Pilot 1 comments (1 run completed):
el
NoRMAL 0DS

Pilot 2 comments (1 run completed):

Jorrsf fomsy

Pilot 3 comments (1 run completed):
‘Tou came Ouf ‘I‘Jno }ijl' Sh‘wr:s‘n{-.()ncc. '+ ¢leered Fhe }On\s wad |

the head stvved o :p"f down 40 fthe yol-!'/:j'ou.vkbwk vary

_Qouf}; bor +hat wes cu.':‘{} conivoled by counsen Stoonbs Bhe
other weny J-df- 5?.3-*4);. A majer isSucs,

Pilot 4 comments (1 run completed):

’vo I‘JS"’"‘ w,’v}}\ 'f;li._'n rem, 0;0{ ;lm‘ F‘?‘( any 0%‘4{3 ﬁﬂﬁ" cuorren ’.
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Plate 18.
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Pilot comments for plate 18.

Plate 18 Pilot Comments:

Testing session: Initial Test matrix number: 14
Area: West of lock Wind: 10 knots from south
Transit direction: Westbound Vessel: Loaded 6-pack

Current: 2 year flood (MSL), Black Bayou as wall

Pilot 1 comments (1 run completed):
; N ) g
/\) O p\ MCA )/ 0 /D —

Pilot 2 comments (1 run completed):

ﬂym«/é Kwns ' /M‘/ ;4.747

Pilot 3 comments (1 run completed):

Ele ke oo nosmel 2xit Hom sha Jocle. otblly mopsnil

Pilot 4 comments (1 run completed):

No issves witA this ron.
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Plate 19.
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Pilot comments for plate 19.
Plate 19 Pilot Comments:
Testing session: Initial Test matrix number: 12
Area: West of lock Wind: 10 knots from south
Transit direction: Westbound Vessel: Loaded 6-pack

Current: 10 year flood (MSL), Black Bayou as culvert

Pilot 1 comments (1 run completed):
NormAL Op 4

Pilot 2 comments (1 run completed):
No gublous mmoate Like  lgs oo

Pilot 3 comments (1 run completed):

wa smell drae 90 the north bank as youry |eawt

'H""’ lock j 45 Hust 5”0“5L LA J‘\b{p Jou cet awoy Lrorm
the ’ous well) not bad 44 A,

Pilot 4 comments (1 run completed):

No issves with dhis Trunsit. 7 he curpend oloes r»r~ across
Fhe mrovth of the 43“5«)1 as i+ wants fo start Pothing: The
s dvon Fo stucbocatt a5 1+ enders the cwrmakt ZF ea‘{wﬁﬂ/v

helps +o mMake the fvm |
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Plate 20.
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Pilot comments for plate 20.

Plate 20 Pilot Comments:

Testing session: Initial Test matrix number: 6
Area: West of lock Wind: 10 knots from south
Transit direction: Westbound Vessel: Loaded 6-pack

Current: 10 year flood (MSL), Black Bayou as wall

Pilot 1 comments (1 run completed): NOP\ TN " @ P_SJ FTR.S’\‘ R b
Whs Pilot ERN qER OGO
close +0 BANK

Pilot 2 comments (1 run completed):
No comment listed

Pilot 3 comments (2 runs completed):

Repetition #1 comment: As 5w, a5 $). Simulinon Sqanfed ou could Sce that Merth o

Sty
S to pull the bn:;u awiny from the ’."".S wadl SkuJ;Jw"»'ﬂ}’- )5

L-“' T St fow hiades

n e pich W~ Lory \
nor) bl Yo Th lineiie & Ll e

-IS &Sooé f'ia,s

| 11 my o)gfm'--\. @ oo then
Heot ;vary.#,.,.‘; Zlse Scemed o)

L2 4 norml'

5!1(« hﬂ*c".l’ Céme Owut .5’?0{),‘;1_5 o~ +he +0 4 )0"‘"»}' qa'd{n

Repetition #2 comment (with added vessel traffic):

EV”}'”’"B pf/“ h@i‘nw{ ouen MOM S0 with tJ'vc -l'f‘np“;ﬂ ‘n ,01&5‘\

Pilot 4 comments (2 runs completed):
Repetition #1 comment:

No issves with Hhe westboond departere. Felt the corpet o the
head o ¢ the fow cleared +he \ano)" andd o aca‘voﬂ')r A"rf"d-
Make the Fvrn do starbonn,

Repetition #2 comment (with added vessel traffic):

ﬂ/f-‘) issves with thts ron. Treffic makes me Lol ﬁj"ﬁf‘af

home. !
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East side of Calcasieu Lock - empty 6-pack scenarios

Plate 21.
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Pilot comments for plate 21.

Plate 21 Pilot 3 & 4 Comments:

Testing session: Initial Test matrix number: N/A

Area: East of lock Wind: 10 knots from north
Transit direction: Eastbound Vessel: Empty 6-pack

Current: 10 year flood (MSL), Black Bayou as wall

Pilot 3 comments (1 run completed with added traffic):

XD"W' Some ‘5{.# b Some amovunt O'F -{-‘M JJ‘M +o M but

I didn's ool Jike iv pellng that hord: With vhe wind and

Wor a'y,.u u._,nk;:s *:'ch)\ff' "{_ JOQ ’ch‘- yoot Jm.?n Somec 40

the  South “-’/5"‘,01}/8 buv 1+ vas dosble o Jubt, Wik whe e
On +L( ug_ssal COVPIUAat /),

s with the whedbese 1 poald have
been CeSler,

Pilot 4 comments (1 run completed with added traffic):

No discernple st Grom the corrent wifh Hhe G.N,Méy Toas,
ef,

ﬂﬂ,‘-‘ﬁqr.s Yo Ac Ma‘v;. ;pccd fo ovtfrva the S

/l/ﬂ Jssves with FArs simulotodn,




Plate 22.
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Pilot comments for plate 22.

Plate 22 Pilot 3 & 4 Comments:

Testing session: Initial

Area: East of lock

Transit direction: Westbound

Current: 10 year flood (MSL), Black Bayou as wall

Test matrix number: N/A
Wind: 10 knots from north
Vessel: Empty 6-pack

Pilot 3 comments (1 run completed with added traffic):

[ f
UWL‘[J\'} ZUen mt{o.-pi-g& 4o mmkc, T (n f’j\nSt- Uer.Ia @qé‘lw"s
ih‘fhi’: WP& 94: e COﬂ'C'so-AﬁrvAr Ii“ (_)Mbméf)( C"“(L ke r_!gnolﬂur
theve 1 9np’f- chance 8‘: 'pl-/’u_-j wnd not mdrak_s the lock once
o pr‘j"w o MLY through +he 5’-r‘{jo.yot~ Mo §F },‘k@{y u;‘h
have ¥ Sty or hit the lock.

Pilot 4 comments (1 run completed with added traffic):

T hatt o carry an vnsate Speec ‘nte the Haal qpprecch

Jo coonte-act Yhe sof (om Fhe wind, Probably coold have
dnmajal the How when [+ landod on the short conll. with
the speea L carricd by the diversen channet T ollidnt really
Leel the currenf, Ta real e  with Fhix  fouw I welet fe
wa::#’ﬁ for Yhe wind 4o die dbwa before Mafn'nj Fhi) approoch
even wr:l%'aq‘ the oliverslen chonnel.
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Additional Testing Track Plots and Pilot Comments

Results will be presented in this section for the additional testing session.
The following section presents first the track plot and then a consolidated
sheet(s) of pilot comments for each track plot. Alternative 1 transits will be
shown first and will be followed by Alternative 2 transits and then
Alternative 3 transits. All additional testing session are shown with blue
track lines to signify vessel traffic was added in the locations specified in
Figure 10 and Figure 11 of the main text.
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Alternative 1 - original diversion channel cut, lock open for

westbound traffic

Plate 23.
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Pilot comments for plate 23.

Plate 23 Pilot Comments:

Testing session: Additional Test matrix number: 1
Area: East of lock Wind: 10 knots from north
Transit direction: Westbound Vessel: Loaded 6-pack
Current: 10 year flood (MLLW), Black Bayou as Wall Lock: Open

Diversion channel eut: Original
Pilot 1 comments (1 run completed with added traffic):

S+l Felt A pull o F ,Zowheap

3 QAup+o:d ow stgpy whew CoMIOf_
B)f Cut

Pilot 2 comments (1 run completed with added traffic):

M,!r'?"é SJL A i Hew e b n? ,8./ Y oS adl T see
72' /,/o bons Funniy L,z/ ih g /’Q; Lo (w”‘j 5.{"‘ }QL ’é’

Pilot 3 comments (1 run completed with added traffic):

Rurmty ik ks b alout U6 AT behwe brtle T slowed duncd but syoed
Linr wapl 1 got 4o the bmﬂ‘ss. Orce IJ“"‘ o brke It Slowed
dovn o while B but newer dould Le+ the Tow below 2.4
Comiss doun on tle ook,

Pilot 4 comments (1 run completed with added traffic):

This apprach &1t betlor Jhan of olvd with fha lock closed,

The draw o tFhe diversma channel aid nod Fecl like it hud much
InCloence on Fhe gpprooch.

T pointek op ho Hhe porth bonk when the heodtef the fow cleorcd
the bridge and storted &uh‘:\j An T rdoca my speed. The
head of the tow ik pot el like 14 wos affecha by e
diversin chonnel at the Jme, I Fhea flonkect my stern oeor
Jowads Hee bank and as fhe boat wos cleocing The divesin
chonned 1F abso olid rof seem fo have puvck aftect-

T wovld like 40 rua YA Stenavis ogars ) we heve FHme,
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Plate 24.
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Alternative 2 - modified diversion channel cut, lock closed for
westbound traffic

Pilot comments for plate 24.

Plate 24 Pilot Comments:

Testing session: Additional Test matrix number: 2
Area: West of lock Wind: 10 knots from south
Transit direction: Westbound Vessel: Loaded 6-pack
Current: 10 year flood (MLLW), Black Bayou as Wall Lock: Open

Diversion channel eut: Original

Pilot 1 comments (1 run completed with added traffic):

Pilot 2 comments (1 run completed with added traffic):

%n’ P 66"«-{3 ot a-;[ A éde‘f bt if f.cru.»//- ba ﬁ-zm/n...-...:, -
SJ Ave -y }lﬂ' Al fev~ Wﬂo'{-/

Pilot 3 comments (1 run completed with added traffic):

Hoihing crazyy momel exix of Lok exgpr fon mehbe

b{.'llﬂ' . . by L
S o e r{/u'ol(r" then £ {Uczv*_s‘

Pilot 4 comments (1 run completed with added traffic):

No issves w'th this o,
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Plate 25.
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Pilot 1 and 2 comments for plate 25.
Plate 25 Pilots 1 & 2 Comments:
Testing session: Additional Test matrix number: 3
Area: East of lock Wind: 10 knots from north
Transit direction: Westbound Vessel: Loaded 6-pack
Current: 10 year flood (MLLW), Black Bayou as Wall Lock: Closed

Diversion channel cut: Modified

Pilot 1 comlln.ents (2 runs completed with added vessel traffic):
Repetition #1 comment: SLOWED o s’ o M-}/ APPRO&CP\
40 DRIDGE F0 Ao ALD B fe L+
Apall 40 +hE Clt - PIeKED up

EED Duf to thE FOvy work
’g\J,\/\r\%,?wﬁg EvD ofthEcut+o
4.7

Repetition #2 comment:

At Low RAXE of 5pEEb@+hf_
cotT FEM N sirone Draw

to+hE et

Pilot 2 comments (2 runs completed 2 runs completed with added vessel traffic):
Repetition #1 comment:

ﬁlqj A g:d?( g()" ,;4, /14« new a,j ;../A:/‘ /’J"'j?(' ‘9/ ;A..,e,/,/a.—» Pre
Kg,,{/-.:- )L' f’éf y"/:’ fle 30&5.&{ ,J-_, 54.7/-, ;7{1‘; f.:{‘r‘l-j }_“_ ,[_ 74‘
new o:.f 4“,(3-,,5‘;-} :j,,s_, 'J ,,71-,‘ st.,, ybere 3,., PoP -—-JL 5.42‘-.%‘ VA o
V:/{M A,'}l’-:.’ ;'1,'.

Repetition #2 comment:

W o S-L?‘yé ﬂ..t. rew LJ W“" jan—jlf' ﬂ(M"" 74 ﬂfﬂg Sf"‘J 7&;90

.r"f\ 721' Z&b\f(f dﬂ-/ 3«- & -hj fc/ gk S He lock w:/’ua.}l' A.'Izj'lv
& 610 hd.’ lva-/ai




ERDC/CHL TR-19-16

20

Pilot 3 and 4 comments for plate 25.

Plate 25 Pilots 3 & 4 Comments:

Testing session: Additional Test matrix number: 3
Area: East of lock Wind: 10 knots from north
Transit direction: Westbound Vessel: Loaded 6-pack

Current: 10 year flood (MLLW), Black Bayou as Wall Lock: Closed
Diversion channel cut: Modified

Pilot 3 comments (2 runs completed with added vessel traffic):
Repetition #1 comment:

Fﬁh’ L3 tﬁ‘: Gp pu” ‘hw#-"étf the hew cur btﬁd‘ o _{acm&t‘ ]l’k&

Le ek 1'
prese P dpeed almart 5 k. wks o e Woon fhe fyck,

So I+ Scemed
on  Jock.

hn&‘;'v

less Sct but fnerease J.ﬂaeJ in He oo m:'x L

to jh'p with but  asciinie Fi A o

Repetition #2 comment: p :
r'sﬂ.ﬂ .3}0-»*“" fo |V?J wnd zonpl !"M""'b the lock e+ 4 .SLFC.
5*0{&4. Sk éli Cﬂrtl- ML mole af .CLU#(‘ Sp::é. and [FINY unr\f_.lrc

to pich the Jow VP o do ek ke ook What wedsing,
Lhith My we ke 4imbeS,

Pilot 4 comments (2 runs completed 2 runs completed with added vessel traffic):
Repetition #1 comment:

The oOrsw Towms Fhe Cdiversion channet secrrc o be [esseaed

with  the shaped on fry, I s#N sef o hign Sownels Fhe porih

side pf  the chanrel art Lot I wa able o meke 2

entfroled  qpprosck.

I feol my emporience with the simolators most be conshelercel |
ard I sH')) bave concerns Fhat someone seer':’ thi) Br The Fad
Fine  coold have issuEs ,-,-afn'J the appreosd. Use o £ assst
Vessels or Pad-‘»j by somepnc w th cwperieace makerg Fhe qpproack
loold help alleviste these Concerns.

Repetition #2 comment:

T weas able 4o maintain steerge Keeping #he Speed orount Z =27 dnot,
¥ r] I I ende
w“_ I erded w vk of 5)‘9"- ,G'_ my e,n‘ry ink  Fh /a f;) J‘.!.f! 85;{
. . in the e, bot & /] ke
Up needing drie onit Ho got the Jow in Hhe loc 4
Wrd have landfd en +he ghort b‘-‘"‘"‘m»
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Plate 26.
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Pilot comments for plate 26.

Plate 26 Pilot Comments:

Testing session: Additional Test matrix number: 4
Area: Fast of lock Wind: 10 knots from north
Transit direction: Eastbound Vessel: Loaded 6-pack
Current: 10 year flood (MLLW), Black Bayou as Wall Lock: Closed

Diversion channel cut: Modified

Pilot 1 comments (1 run completed with added traffic):

O [SSUE S

Pilot 2 comments (1 run completed with added traffic):

Ul o Lt oA Fo 1o 210w oT bTatdll pmihe [ A
frﬂu-m.

Pilot 3 comments (1 run completed with added traffic):

Mo notienble  dvmw exitig  Hhe Jock ) folt ke popmaf
Pilot 4 comments (1 run completed with added traffic):

No issves with +his ron.

The drpw v stecboard does seem Jo be [lessened com,oamc(
fo the origiral cot, I hed fo ster slighthy Fo got lined op on
J’I‘?» jﬂb‘jg’ whee the o(;‘,;ut et Dﬁ's}"q'\ hod & Jj‘rpt’ Cllggf\
druw +o poll My head t Sacboard T lne Upon Fhe

bridge .
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hannel cut, lock open for

ionc

Alternative 3 - modified divers

westbound traffic

Plate 27.
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Pilot 1 and 2 comments for plate 27.
Plate 27 Pilots 1 & 2 Comments:
Testing session: Additional Test matrix number: 5
Area: East of lock Wind: 10 knots from north
Transit direction: Westbound Vessel: Loaded 6-pack
Current: 10 year flood (MLLW), Black Bayou as Wall Lock: Open

Diversion channel cut: Modified

Pilot 1 comments (2 runs completed with added vessel traffic):
Repetition #1 comment:

FElL4 A SLowewn ‘%lk%—oﬂ«\i
C ur- At AQREMER.S pEED
Dt T A AS+ilb voy aoa?omm

Repetition #2 comment:

Not AS BAD B ot S+l
NAD A DRAwW X0 cut”

Pilot 2 comments (2 runs completed 2 runs completed with added vessel traffic):
Repetition #1 comment:

Ws o pull fo fhe ccF bud at o5 Bud with flo gs opem budt ke
i b A 3""* o Lok A secns Ao /9&«4’ 34«51\..«(« e bem  gae anc

Repetition #2 comment:

hl-f/dk f/ 7"‘¢ s ‘:g?b ;_,:5‘1 ”_‘/é FI- ll.;f‘la .Lu,j f“;‘ 3"— s 54-"‘}
/Wh 4o 5..,7‘ ahoﬂ:/ z&-c«A/;fw‘,A ,'1{ ;.7} y“ “"“'Z_'j“' AM /‘ ‘/M s
34‘*\)0 ‘J""' & a hj MAG ;'7£ ﬁ/" }{j‘: 5/4‘,/;
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Pilot 3 and 4 comments for plate 27.

Plate 27 Pilots 3 & 4 Comments:

Testing session: Additional Test matrix number: 5
Area: East of lock Wind: 10 knots from north
Transit direction: Westbound Vessel: Loaded 6-pack
Current: 10 year flood (MLLW), Black Bayou as Wall Lock: Open

Diversion channel cut: Modified

Pilot 3 comments (2 runs completed with added vessel traffic):
Repetition #1 comment:

Fg’f‘ IC,SS Jmu Un’}‘\ +;\." new cud £¢n£|:s.,5+1‘” Some me

to the Soush bunk b, o4 il Ly obls . Would  s40ll
bc. __Su-rar L.')t'i‘)‘\ [ W bo‘\* -lerc— 10 limi¢ nisk ch(:

Repetition #2 comment:

ﬁaﬂ dow:r MJ. oo not ,ﬂf‘afc -Fﬂpgfﬂ‘h) Wz ‘h e
LG{O(‘G ‘+J"—C llc‘-..é U{Jﬂcl, }ocfwccn +he L?CJ( t&a.”ﬁ

Pilot 4 comments (2 runs completed 2 runs completed with added vessel traffic):
Repetition #1 comment:

The druw o Fhe divesion cot wpag d"'p”';k't" fess Fhan
the  original cot deign, e fow hold straight atfier  coming Fhrvy &

Jhe bn‘dje.
I st wovldad ~Feel comboriull  with Fhit Jow/vesse ( comhiraton

‘;n 'Hl,cse madl"‘fnns without an  assisf V(&SC{.

Repetition #2 comment:

Grrounded.
”“ . P';'.‘( +o ‘e+ ‘/P ‘;O "’?ﬂl‘f a’d "fkw 1‘*6 C-Uﬂ‘tﬂ'f a(raw

towords the lock fo hne vp fhe fow bt T was Too close
lo the cui +o menevv~ away fom 1P affecd,
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Plate 28.
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Pilot Comments for plate 28.

Plate 28 Pilot Comments:

Testing session: Additional Test matrix number: 6
Area: West of lock Wind: 10 knots from south
Transit direction: Westbound Vessel: Loaded 6-pack
Current: 10 year flood (MLLW), Black Bayou as Wall Lock: Open

Diversion channel cut: Modified

Pilot 1 comments (1 run completed with added traffic):
A é

Pilot 2 comments (1 run completed with added traffic):

y il Pacinming

Pilot 3 comments (1 run completed with added traffic):

f\oi—}\fﬂs ﬂf"‘-’) S—[Iﬁt;s""f Cj/"v"' Ou+ Oﬁ/o("(

Pilot 4 comments (1 run completed with added traffic):

A/U fy3ves
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Appendix B: Final Pilot Questionnaires

The following appendix contains final pilot questionnaires for the initial
and additional testing sessions. Note that several pilots did not
differentiate between the east or west side of Calcasieu Lock for westbound
traffic in some of their responses.
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Initial testing pilot questionnaires

Initial testing - Captain Cheramie page 1.

Calcasieu Lock Ship Simulation Study = Final Questionnaire

Name: ZéﬂQ?Z QhERAﬁ(|E

New Orleans District has suggested a diversion channel to help alleviate the high velocities which occur at
Calcasieu Lack during high flow events. Testing for this project occurred during two testing weeks: January 14-
18, 2019 and January 21-25, 2019.

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

VERY T upRESS WE & Te-cwlac;//

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

4 MA)' AD\FFEpELUF Fow S?ZE«H\P

3. Do you feel the environmental conditions (wind, current, etc,) and visuals provided a reasonable
representation of Calcasieu Lock?

VES
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Initial testing - Captain Cheramie page 2.

4. Did you feel the currents were considerably different based on if Black Bayou was treated as a wall or as
culverts numerically?

VERY Lirle

5. Please comment on the behavior of the design vessel (six-pack barge with 1,200 HP pusher tow). Do you

feel the design vessel was adequate as a means of testing the channel?

ThevESSEL wAs unber hp Foko
HWE SI2FE 0o F Tow

6. Do you have any concerns that the proposed diversion channel will impact empty barges?

VERY Litrle

7. Do you expect the proposed diversion channel would impact navigation on the west side of the lock

(eastbound or westbound)?

NoemAL GpPERAY (o po EFFECT
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Initial testing - Captain Cheramie page 3.

8. Do you feel that the proposed diversion channel would be feasible for the following conditions for the
chosen design vessel (six-pack barge with 1200 HP tow) for the LOWER magnitude currents tested (2-yr
conditions)?

a.East side of lock, vessel heading eastbound toward the lock and then locking through
b.East side of lock, vessel heading westbound leaving the lock after locking through

\JERY Dad cheles)1it18 A
Ser e For Falupe

9. Do you feel that the proposed diversion channel would be feasible for the following conditions for the
chosen design vessel {six-pack barge with 1200 HP tow) for the HIGHER magnitude currents tested (10-
yr conditions)?

a. East side of lock, vessel heading eastbound toward the lock and then locking through
b. East side of lock, vessel heading westbound leaving the lock after locking through

VERY DAD Cheret it ish
SEHING Fok FalLure.
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Initial testing - Captain Cheramie page 4.

10. Overall, do you think the addition of the proposed diversion channel would have a positive impact on
navigation at Calcasieu Lock?

\}E\\\/ NEGAAVE lr/u\\sac,—r

PONTOON BRIDGE
HOR CL 126 FT
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Initial testing - Captain Cheramie page 5.

11. Any additiona | comments?

?LEASE Doewvot PROCEED
with thrs pRoposal, 1S
ATRUE RAZARD +o JOchtAﬂou
Apd A SE+ AP Fok FALLURE
+ o +he MARTNE Todustly
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Initial testing - Captain Orr page 1.

Calcasieu Lock Ship Simulation Study — Final Questionnaire

Name: f‘e:@ég : dE @

New Orleans District has suggested a diversion channel to help alleviate the high velocities which occur at
Calcasieu Lock during high flow events. Testing for this project occurred during two testing weeks: January 14-
18, 2019 and January 21-25, 2019.

1. Please comment on your experience of using the ERDC ship tow simulator this week for testing.
- ’
:l— wa g &15..) e ﬂ,__/ g /\/f,/ y"’j

- b"'”d Ebevy pue. Wﬂw}{,’ ‘7:,/,, are
7/‘4"‘3 ;"“Cc gu/ Jga‘,’ 4_57"/‘ st j . j

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

/VJ I 714'-»4’, Lt Totn m.é(;l{,, wg,j T /‘;z (ﬁ//ﬁ{ /4“#»/6

3. Do you feel the environmental conditions (wind, current, etc,} and visuals provided a reasonable
representation of Calcasieu Lock?

§es looky wsh Cike pallife
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Initial testing - Captain Orr page 2.

4. Did you feel the currents were considerably different based on if Black Bayou was treated as a wall or as

culverts numerically?

No Tt Pkt Hesise dHe woo coid” M Blck v e
Ave b/éjcj

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

39«» Cenin %’J‘l’ W,'!L )L)[ Elgf He phe ujg( /’A"f é‘,“/ 47[ /ﬁé.,»j,_a/og.‘r
ﬂ'\j s re¢ b"l‘ﬂ» A )Zdu/ W;’)ze

6. Do you have any concerns that the proposed diversion channel will impact empty barges?

He T p/va/f ?’le.v’:.rf tl%,,zll///w// o f""/é"’

7. Do you expect the proposed diversion channel would impact navigation on the west side of the lock

(eastbound or westhound)?

He IJU&?LV/ J%J s I«M{’l’s/ﬂé ﬂ.»,[ ZM-A a/aﬂ
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Initial testing - Captain Orr page 3.

8. Do you feel that the proposed diversion channel would be feasible for the following conditions for the
chosen design vessel (six-pack barge with 1200 HP tow) for the LOWER magnitude currents tested (2-yr
conditions)?

a.East side of lock, vessel heading eastbound toward the lock and then locking through
b.East side of lock, vessel heading westbound leaving the lock after locking through

ne I Aen? ﬂhﬁy P ,,.u'// waek & alf

9. Do you feel that the proposed diversion channel would be feasible for the following conditions for the
chosen design vessel (six-pack barge with 1200 HP tow) for the HIGHER magnitude currents tested (10-
yr conditions)?

a. Fastside of lock, vessel heading eastbound toward the lock and then locking through
b. East side of lock, vessel heading westbound leaving the lock after locking through

10 T Ao Hiuh [l bl e B sude e Trwmst
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Initial testing - Captain Orr page 4.

10. Overall, do you think the addition of the proposed diversion channel would have a positive impact on
navigation at Calcasieu Lock?

He i- ﬂ"k .ﬂ'?th mw‘/{/ WﬁVﬁ/az‘, wense i h /L]LA"“ Aﬁjmtk
'4’ A‘t’v/‘f 7% ja ﬂ"“?ﬂ g{.

190
\"-t-

PONTOON BRIDGE
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Initial testing - Captain Orr page 5.

11. Any additional comments?

Il/ﬂh‘/’MWzLé $ee 7’4; JM/‘J S A ﬂ,fdﬂ-k/é‘(“‘!/"”"b‘! f/)/L

phle Hot Top i wenld mle [ veos hiacd Ko s saSlsy il 2
2‘54 %;/ e Resoun-
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Initial testing - Captain Hogue page 1.

Calcasieu Lock Ship Simulation Study - Final Questionnaire

Name: Lw Hﬂsu [ &

New Orleans District has suggested a diversion channel to help alleviate the high velocities which occur at
Calcasieu Lock during high flow events. Testing for this project occurred during two testing weeks: January 14-
18, 2019 and January 21-25, 2019.

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

&},‘guc_ +he simulador 4o be Vory wed| so4 up Fecls ke e veel 1 fe

S uation »

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

We _4%351%—"!’ Some cl-.w:gg_s to +hr conal cnd currans .sfcacfj wnd
‘\s(aﬁ»l/y once  thosc Cin by gnpred fnfo  the Sy stem thoie will ba

fesed.

3. Do you feel the environmental conditions (wind, current, etc,) and visuals provided a reasonable
representation of Calcasieu Lock?

YL_‘. all Sccm-r,é «ru'rfy venlds
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Initial testing - Captain Hogue page 2.

4. Did you feel the currents were considerably different based on if Black Bayou was treated as a wall or as

culverts numerically?

Thcre &r& Seem Yo be  lass J-“au U"'\Wl Qlafk ()’u/‘nm wao §

Yrocded os Cwn’uu‘-}f-

5. Please comment on the behavior of the design vessel (six-pack barge with 1,200 HP pusher tow). Do you

feel the design vessel was adequate as a means of testing the channel?

\
/ESJ bm'l- UOU-,J not mmd _féﬂlf-l'j o SJOOOIY w/l]ooofﬂw

|
In +he Same ‘Szcnw!o«

6. Do you have any concerns that the proposed diversion channel will impact empty barges?

Toe oaly veal concern T howe #€ thut 1§ +he woind prshes

YFhoa tow J@un 1p ba.é WWM
'L"""'JJ'E%&*"‘ betocen Hhe Jocke and bn'J:So and yhe

i@l\w breals b the o’m/f)— b“’ﬁ"s coulf cmd up down
v cane| ;F there fSh\+ ouh\/fln}ij theto Jo 5{-0/ P’m’m.

Do you expect the proposed diversion channel would impact navigation on the west side of the lock

7.
(eastbound or westbound)?

chijSfbouné Pws T do boll‘(,w, wou&l ﬁwl Some Jﬂw
Wybo tven exireem dimo |n very L)Sh Fbuws, 4o that
SDL»{-]/\ W‘(T
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Initial testing - Captain Hogue page 3.

8. Do you feel that the proposed diversion channel would be feasible for the following conditions for the
chosen design vessel (six-pack barge with 1200 HP tow) for the LOWER magnitude currents tested (2-yr

conditions)?
a.East side of lock, vessel heading eastbound toward the lock and then locking through
b.East side of lock, vessel heading westbound leaving the lock after locking through

The Zyn C”"A"'Honﬁ that weee SJMD\J‘L'}&J de V”y Joa,blr,

For a +b.

9. Do you feel that the proposed diversion channel would be feasible for the following conditions for the
chosen design vessel (six-pack barge with 1200 HP tow) for the HIGHER magnitude currents tested (10-

yr conditions)?
a. East side of lock, vessel heading eastbound toward the lock and then locking through
b.. East side of lock, vessel heading westbound leaving the lock after locking through

Oﬂ}w‘} beliwe there wodd ke 185ucs +he tows km\,c',r'fS eastbound.,

T do 'b&]l'tuc, there s)ﬂowu Le AOnceon -por- fhie. bl den

et where Yo would be rormally 'M}"l"S & Zon dowp

1o make 'PJM- Ioo)f. Yo anre 50.#;5 b <‘:fc '?‘B)W-"

1 pt yor down 4o Lo gowrd bk Blu_ cmlss _—
Fio iging to

Prke  the lock.
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Initial testing - Captain Hogue page 4.

10. Overall, do you think the addition of the proposed diversion channel would have a positive impact on
navigation at Calcasieu Lock?

T bliove i+ wowld benchy +he easthosnd wue bust Al Moo
foe velt bouwnd 4ouss,

LEF 1M UVER SILL ] z 7 i
& SILL 13 FT T%/ e als Ty

Wik
\'-w.

PONTOON BRIDGE
HOR CL 126 FT
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Initial testing - Captain Hogue page 5.

11. Any additional comments?

Feel confdent phac evzsyone T have 5/0’,“’/‘ with and Lrom Jp;"j +his
Sf}mw'l%'ﬂn i{’\ Black Bwyow (ﬁ""lé be W.‘“&m{ as +he merndav canc.l
tstad 1+ wonk ot I fover od ows'}oﬂr.

T beliove ol His s c(b}fs wow IS gopna solve one (ssue
‘[)ML Creote o 'pau more for Jows on He wese side ol Hhe
locke.
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Initial testing - Captain Bates page 1.

1

Calcasieu Lock Ship Simulation Study - Final Questionnaire

Name: _James Bates

New Orleans District has suggested a diversion channel to help alleviate the high velocities which occur at
Calcasieu Lock during high flow events. Testing for this project cccurred during two testing weeks: January 14-
18, 2019 and January 21-25, 2019.

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

T enjeyed my expecieace here, +his it a great felify,

T woolst like 40 have had a -&Ino-lw»h:j radoe 7o enhance

+the realism ane I|mpnw srfvatoral awercness Mau&A T
vnderstard Fhere were some dvchpiial fssyeas Phere, Thank you

164- a/fowr'o:j vs o hcl’f weth *hs pnj-d,

Do you think any additional testing runs should have been completed that were not tested this week?
I Fhink assit vessel vie Br e west bovrd appmact would
have been o good dest and reccomond they be sncluctssl s
Ftore  scenards, The industry as o cwhele has shrfleo 17

mmhlf'zfy on The wvse of asgsf wesrels and F o VEr y commton
o vse them s setvafians ke Fhis,

Do you feel the environmental conditions {wind, current, etc,) and visuals provided a reasonable
representation of Calcasieu Lock?

Yes.
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Initial testing - Captain Bates page 2.

4. Did you feel the currents were considerably different based on if Black Bayou was treated as a wall or as
culverts numerically?

There oves Aaﬁ‘n#ply a A€Caenct, andl T would prefe~ bayed
vpon my ob s ervafonrs Jo qlloov as much water ay yo:ere

Fhrough Black Bayow tn ordes Yo [essen Tlows fo Phe /ac-&/
déiversior choanel.

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

T belieue 1+ i3 @ good Fest of the coaditmns arif is

almoj.f- Uf‘ddrpoumcl e ‘f‘Aﬂ-‘/‘ foe anf s ;ndlamﬁ'“'_. 6*

Correat proctice , thovgh less commen today. Nest companic s
are rouing do higher HP vessels o That size of dow,

6. Do you have any concerns that the proposed diversion channel will impact empty barges?

Nof moch concerr for emply Tows as T felt /n ocor
Simulatnas that an emply Tow well cary enoggs speed fo

o wtrua any cureat 5'6{. Wind will hare o oo 9{3“1‘&«-
J'mpar,-} Jo empty Fows.

7. Do you expect the proposed diversion channel would impact navigation on the west side of the lock
(eastbound or westbound)?

Yos, definitaly r westboond trattr, Easthoond olepartiag
’ 3 o

the lock did rotf pase any ittty but 1t greatly chougect
+he Hprcal westhoonch approach, The a dded olitficutly of

Cross corveat on Fral appmach, i close proximity 7o #he
bf‘ﬁlge does not create on e seleal sitvalion,
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Initial testing - Captain Bates page 3.

8. Do you feel that the proposed diversion channel would be feasible for the following conditions for the
chosen design vessel (six-pack barge with 1200 HP tow) for the LOWER magnitude currents tested (2-yr

conditions)?
a.East side of lock, vessel heading-eastbeunetoward the lock and then locking through
b.East side of lock, vessel heading westbound leaving the lock after locking through

YPJ o both &cenari®s

9. Do you feel that the proposed diversion channel would be feasible for the following conditions for the
chosen design vessel (six-pack barge with 1200 HP tow) for the HIGHER magnitude currents tested (10-

yr conditions)? .  weskt 1 -
a. East side of lock, vessel heading eastbeumd toward the lock and then locking through

b. East side of lock, vessel heading we:tb‘oﬂﬂd'w*b.d leaving the lock after locking through
ﬂfo, /w!{— in g ts’ preseat comé'f‘auro-'/ﬁ", '6/* the wesfbound
appreack ‘o +he lock, for reasins noted. ia = 7.

Thore are no [ssues it a{epqrh:u the lock and headiag
eastboond, past the diversion chonnel in any of #he scenarics

we fested ,
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Initial testing - Captain Bates page 4.

10. Overall, do you think the addition of the proposed diversion channel would have a positive impact on
navigation at Calcasieu Lock?

Not in  115° present Con€yuradon. Solves one problem and
Creates anofher,

o 2 ’// _,)/ ’7//” ey
& 7 g /
Y P 7"y
(7 /
2 “y
< ”
e / /// )

; ///
b
2 /////////,/””
n I
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PONTOON BRIDGE
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Initial testing - Captain Bates page 5.

11. Any additional comments?

I look Crwers Te seeing Fhe resolts of addifonal
Simvlatnns after the proposed changes can be modeled.

T belieus there ix s o chance that #his @olta be a
Valvable praject *o increese  Pavigahin efficiocy 2t the
lock f Hhe concerns dr the wosf bovad appreach caa

be miﬁga‘kd,

Thenk Yoo @~ he opportny Yo Jest e scomaptes
and provide foedback ,
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Initial testing - Captain Bates page 6.

1

Calcasieu Lock Ship Simulation Study - Final Questionnaire

Name: _James Bates

New Orleans District has suggested a diversion channel to help alleviate the high velocities which occur at
Calcasieu Lock during high flow events. Testing for this project cccurred during two testing weeks: January 14-
18, 2019 and January 21-25, 2019.

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

T enjeyed my expecieace here, +his it a great felify,

T woolst like 40 have had a -&Ino-lw»h:j radoe 7o enhance

+the realism ane I|mpnw srfvatoral awercness Mau&A T
vnderstard Fhere were some dvchpiial fssyeas Phere, Thank you

164- a/fowr'o:j vs o hcl’f weth *hs pnj-d,

Do you think any additional testing runs should have been completed that were not tested this week?
I Fhink assit vessel vie Br e west bovrd appmact would
have been o good dest and reccomond they be sncluctssl s
Ftore  scenards, The industry as o cwhele has shrfleo 17

mmhlf'zfy on The wvse of asgsf wesrels and F o VEr y commton
o vse them s setvafians ke Fhis,

Do you feel the environmental conditions {wind, current, etc,) and visuals provided a reasonable
representation of Calcasieu Lock?

Yes.
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Additional testing pilot questionnaires

Additional testing - Captain Cheramie page 1.

Calcasieu Lock Ship Simulation Study Additional Effort - Final Questionnaire

wame TRALY Cherniie:

New Orleans District has suggested a diversion channel to help alleviate the high velocities which occur at
Calcasieu Lock during high flow events. Initial testing for this project occurred during two testing weeks: January
14-18, 2019 and January 21-25, 2019. During this testing, it was determined that the proposed diversion
channel needed additional medifications for westbound traffic on the east side of Calcasieu Lock. Subsequent
testing occurred March 28-29, 2019.

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

T+1s sE+ wp VERY WELL For +he +ASK A+ haohy

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

IVxe)

3. Do you feel the environmental conditions (wind, current, etc,) and visuals provided a reasonable
representation of Calcasieu Lock? Did the currents for the 10 year flow event feel more representative
during this set of testing?

AU ELeme 81 WhERE o 0 GamrE spot
FoR +AsK At hAaoD

4. Do you have any concerns that the proposed diversion channel will impact empty barges?

VES +\f§“\g (S A %\)Egy BAbn Locmtfo&)
FOP\"‘h\S PR@SGjAL
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Additional testing - Captain Cheramie page 2.

5. During this testing set, three alternatives were tested. Please comment on the feasibility of each
alternative for westhound traffic on the east side of the lock (from bridge to lock).
a. Original diversion channel cut, lock open for westbound traffic, lock closed for eastbound traffic

+h < cui— hAD A DRAW +o+h B
cuwtr whaeN SE4 vEsSE]L w P

Fob A Aecibed+ B EACh Rud

/
‘ /‘f”l'/]”‘,/!
190
~

PONTOON BRIDGE
HORCL 125 FT

Figure 1. Original diversion channel cut
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Additional testing - Captain Cheramie page 2.

b. Modified diversion channel cut, lock closed for westbound traffic, lock closed for eastbound
traffic

SHibl han A DRAW WhE W
CROSS 06 cut T A CRitteall
AREA

c. Modified diversion channel cut, lock open for westbound traffic, lock closed for eastbound
traffic

54 (LL hAD A DRAW oM
VESsEL WhEN CROSSWE—

N

PONTOON BRIDGE
HORCL 126 FT

Figure 2. Modified diversion channel cut
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Additional testing - Captain Cheramie page 4.

6. Do you have any concerns for eastbound traffic on the east side of the lock {from lock to bridge} with
the addition of the diversion channel?

o 155WE-

7. Do you expect the proposed diversion channel would impact navigation on the west side of the lock
(eastbound or westbound)?

N nguE'

8. Did modifying the diversion channel inlet strongly impact the ability of a vessel (eastbound or
westbound) to pass by the diversion channel?

VE S ™ ut vot so mucle
oM EASTBeoun

9. Did allowing Calcasieu Lock to be open for westbound traffic greatly impact the ability of a westbound
vessel to pass by the diversion channel?

YE= DUE fo +hEe DrAW
When PAss e~ Ut How)
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Additional testing - Captain Cheramie page 3.

10. Overall, do you think the addition of the proposed diversion channel would have a positive impact on
navigation at Calcasieu Lock?

PO s 15 %\)Eky’
POVPOSIHIVE 1P Act +0 NAUIghte
M L put ouR MARIVERS
Ad RigK of collisien

i
H

11. Any additional comments?

A APRoFE sstons L MARIVE
T AM Vot iU NO DA +his

PR@PCBSA\_) [ERE pu:'c%ilﬂ&—
Mur VESSELS A+ A VERY
High ersK oF
rollists M)

B B e e o ’
L
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Additional testing - Captain Orr page 1.

Calcasieu Lock Ship Simulation Study Additional Effort — Final Questionnaire

Name: Jeffcey ORR

New Orleans District has suggested a diversion channel to help alleviate the high velocities which occur at
Calcasieu Lock during high flow events. Initial testing for this project occurred during two testing weeks: January
14-18, 2019 and January 21-25, 2019. During this testing, it was determined that the proposed diversion
channel needed additional modifications for westbound traffic on the east side of Calcasieu Lock. Subsequent
testing occurred March 28-29, 2018.

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

m Ja.u( ey 77;_\3 Dy X 4 J“‘( ant wos ﬁ.w(

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

e z ﬂ”"”é W nhin "// /Vﬂ"'/‘/A Js Far

3. Do you feel the environmental conditions (wind, current, etc,) and visuals provided a reasonable
representation of Calcasieu Lock? Did the currents for the 10 year flow event feel more representative
during this set o

‘j"{ &z/;tf:y,f?ruo/ Lk Il%lff) inoead Life

4. Do you have any concerns that the proposed diversion channel will impact empty barges?

6’5 ,‘,,C 'l‘b ..,,'b.o/ I"fﬁ 3” O/M"l jM tau,l/ lhéluf ih /gb hew
Czlclm-(
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Additional testing - Captain Orr page 2.

5. During this testing set, three alternatives were tested. Please comment on the feasibility of each
alternative for westhound traffic on the east side of the lock {from bridge to lock}.
a. Original diversion channel cut, lock open for westbound traffic, lock closed for eastbound traffic

Has & llaw/s’-w?‘ 717 Fhe new “"fﬁikf‘j "% A/Lf" ;Fjo- /ﬂj oL
ﬁff."\ ﬂ«, /u’(’ goue cw'//m-.rf é'//j hit the 0¥ Mo waks

PONTOON BRIDGE
HORCL 125 FT

Figure 1. Original diversion channel cut
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Additional testing - Captain Orr page 3.

b. Maodified diversion channel cut, lock closed for westbound traffic, lock closed for eastbound

traffic

H"fiv A N’/bf’ -r‘. fb pev cjﬂh/ N,,,//.w;f Z;(é/ A?Lﬂt-o
/1p ﬁ& w:vé/f .Iwa,.//n,f' s Ih ﬂcw W,-}{ ﬂ-]é\) 71.0 Hew
édﬁ'\f“‘" J“Le AHVAM« 714«-;”»”4///&.«7"

Modified diversion channel cut, lock open for westbound traffic, lock closed for eastbound

C.

traffic

Has t.-#/, P f’l’utw t—fé..f:éyli,’y.[,.,4 could
f-d‘pﬂ ﬂ& [e:-k ff‘“’ WJ/AM"A ‘b" r‘”/ mrﬁl

/ ”//H”
[
F’{l/.’_)
\-N

PONTOON BRIDGE
HORCL 125 FT

Figure 2. Modified diversion channel cut
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Additional testing - Captain Orr page 4.

6. Do you have any concerns for easthound traffic on the east side of the lock (from lock to bridge) with
the addition of the diversion channel?

e I ﬂhk 7"Lj ;7".'/;// be 7[:""

7. Do you expect the proposed diversion channel would impact navigation on the west side of the lock
(eastbound or westbound)?

s = Th,’v/\' You wiff hee p"*ﬂﬁ" j"‘#“’S Ju My /.w( 5-,&7 w!fga../

8. Did modifying the diversion channel inlet strongly impact the ability of a vessel {eastbound or
westbound) to pass by the diversion channel?

FF Al hes wsT pA codd conre g fo st g P pn He
LocK wifl b, ;,,-{f,j F

9. Did allowing Calcasieu Lock to be open for westbound traffic greatly impact the ability of a westbound
vessel to pass by the diversion channel?

e g Tt b fo b FrcPe 5T F T Hh o o g
.f"l /t/ M “-7"‘”?"('0 7]"1 dﬂ/‘n
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Additional testing - Captain Orr page 5.

10. Overall, do you think the addition of the proposed diversion channel would have a positive impact on
navigation at Calcasieu Lock?

Ao 'I‘-/l‘,‘»/f MI'/ Fé ~ bp/f/tée« Ao r ﬂ:& ’\M/ ’s jdub /[g
make Bots b He loth and do damage B,y lock

11. Any additional comments?

L Ao ot Gl Fhis T Fed Lk Fhy 15 2 bl Mo and kil (ot 4,
7&2‘ in I Ll Whe A g,-f’,/‘/e?a/, ArS gaby A bt fe b et Joro P
“f ﬂ""( Llvse  mord /{.6 4\4/ 4:*4* Bﬂ#&"‘/‘jf“"‘j’/"lm‘j Z l/’ m?" o o
T sec His Adae
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Additional testing - Captain Hogue page 1.

Calcasieu Lock Ship Simulation Study Additional Effort — Final Questionnaire

Name: Loz @],f_

New Orleans District has suggested a diversion channel to help alleviate the high velocities which occur at
Calcasieu Lock during high flow events. Initial testing for this project occurred during two testing weeks: January
14-18, 2019 and January 21-25, 2019. During this testing, it was determined that the proposed diversion
channel needed additional modifications for westbound traffic on the east side of Calcasieu Lock. Subsequent
testing occurred March 28-29, 2019,

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

lrveat .Sl'md'll.#l‘lfu”f like the 1‘-‘,.,!.1.5 ‘O‘C i+,

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

Vorld have liked do of Scen o [,005' o0 SY wi'de tested.

3. Do you feel the environmental conditions (wind, current, etc,) and visuals provided a reasonable
representation of Calcasieu Lock? Did the currents for the 10 year flow event feel more representative
during this set of testing?

curentS folt pauch more real +hity 5o avound.

4. Do you have any concerns that the proposed diversion channel will impact empty barges?

The risk -pudnf o emﬂ*}"‘ s ')Q:.w‘ less +lea 4o /on,éj
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Additional testing - Captain Hogue page 2.

5. During this testing set, three alternatives were tested. Please comment on the feasibility of each
alternative for westbound traffic on the east side of the lock {from bridge to lock).
a. Original diversion channel cut, lock open for westbound traffic, lock closed for eastbound traffic

Withe thy lock bcn'n_s in vhe oyen PQ-SW when ,th,B Wi
H‘ ey wi' '

} JD&S h ]}9 i'th JaﬁrnJ Joun o +he ’0&/( L"/H‘Ef‘ b Betl Znag
but Lk

e the new dut beter
o ook west bound

butr sefll el i wnsafe
Uik ot Ae,lla.

PONTOON BRIDGE
HOR CL 125 FT

Figure 1. Original diversion channel cut
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Additional testing - Captain Hogue page 3.

b. Modified diversion channel cut, lock closed for westbound traffic, lock closed for eastbound
traffic

loek ot o

c. Modified diversion channel cut, lock open for westbound traffic, lock closed for eastbound
traffic

look s+ &

UEFIH UVEH SILL 13 FT
~

PONTOON BRIDGE
HORCL 125 FT

Figure 2. Modified diversion channel cut
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Additional testing - Captain Hogue page 4.

6. Do you have any concerns for eastbound traffic on the east side of the lock (from lock to bridge) with
the addition of the diversion channel?

Mo |esacs

7. Do you expect the proposed diversion channel would impact navigation on the west side of the lock
(eastbound or westbound)?

net </
ybﬁ.l'"/b s ery h{jh rsiK of c!uw-o-&a ¥o Pl wnd lock wik el

8. Did modifying the diversion channel inlet strongly impact the ability of a vessel {eastbound or
westbound) to pass by the diversion channel?

ch hev :'nfcf- 1y less d/‘a,u but frncrese cymeend fowards Fhe Jock.

9. Did allowing Calcasieu Lock to be open for westhound traffic greatly impact the ability of a westbound
vessel to pass by the diversion channel?

It docs holp gresly wishe lock bolus apen bur suill feel
wnsate.
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Additional testing - Captain Hogue page 5.

10, Overall, do you think the addition of the proposed diversion channel would have a positive impact on
navigation at Calcasieu Lock?

/[/o) believe we coumng o Issuc for westbouad by Gawslng dg.m%c, 40 Jouls
am:‘;,o" 'P"V" 1001[,

11. Any additional comments?
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Additional testing - Captain Bates page 1.

Calcasieu Lock Ship Simulation Study Additional Effort - Final Questionnaire

Name: -James Bates /Zyrj in the indusiry,

New Orleans District has suggested a diversion channel to help alleviate the high velocities which occur at
Calcasieu Lock during high flow events. Initial testing for this project occurred during two testing weeks: January
14-18, 2019 and January 21-25, 2019. During this testing, it was determined that the proposed diversion
channel needed additional modifications for westbound traffic on the east side of Calcasieu Lock. Subsequent
testing occurred March 28-29, 2019.

1. Please comment on your experience of using the ERDC ship tow simulator for testing.
T ve enJGycd my time here; Fhis 15 a Very fice faei 1Yy,
T was Jhd fo see the radoi wark-'nj +his Hrve,

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

e .

3. Do you feel the environmental conditions (wind, current, etc,) and visuals provided a reasonable
representation of Calcasieu Lock? Did the currents for the 10 year flow event feel more representative
during this set of testing?

)/“ The Lock is modeled accorately, ancl Fhe environmes g

concditions are accwrate as well.

4, Do you have any concerns that the proposed diversion channel will impact empty barges?
The cuvrrend will rot have much f'mpu{— on the empties but
Mﬂ" wirds woold moke o wesflovad Approach _euse- [rore
Aifliedt .
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Additional testing - Captain Bates page 2.

5. During this testing set, three alternatives were tested. Please comment on the feasibility of each
alternative for westbound traffic on the east side of the lock {from bridge to lock}.
a. Original diversion channel cut, lock apen for westbound traffic, lock closed for eastbound traffic
The eotfect Ffrom He diversion chanemel was kssenct with +he lock
open, bot could <Hll be FeH.

LEFIMUVER SILL1AFT 5.~ 7,
%% 7
~ B

g Stepy %
o 7 //f/f//,/,“

|

20
150
~ Ay

PONTOON BRIDGE

HORCL 125 FT

Figure 1. Original diversion channel cut
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Additional testing - Captain Bates page 3.

b. Medified diversion channel cut, lock closed for westbound traffic, lock closed for eastbound

traffic
The moditied channel lessened The effects fud 'Hley ewere

sl presea 4,

Modified diversion channel cut, lock open for westbound traffic, lock closed for eastbound

(5

traffic
Best  combination sp for Gr m-k:'nj Jhe

bot efletr were st/ Ppresa] especially whea approaching
at a slow, safe speexl o enter the lock,

loclt approceh ,

e

FONTOON BRIDGE
HOR CL 1256 FT

Figure 2. Modified diversion channel cut
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Additional testing - Captain Bates page 4.

6. Do you have any concerns for eastbound traffic on the east side of the lock {from lock to bridge) with
the addition of the diversion channel?

Nene.

7. Do you expect the proposed diversion channel would impact navigation on the west side of the lock
{eastbound or westbound)?

Yes .

8. Did modifying the diversion channel inlet strongly impact the ability of a vessel (eastbound or
westbound) to pass by the diversion channe!?

No. Tmpacts were lessened but nef enovgh 4» /oerm/'f'- a
Sofe qpprosch Gr wesd boand Fows.

9. Did allowing Calcasieu Lock to be open for westbound traffic greatly impact the ability of a westbound
vessel to pass by the diversion channel?

Same as above,
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Additional testing - Captain Bates page 5.

10. Overall, do you think the addition of the proposed diversion channel would have a positive impact on
navigation at Calcasieu Lock?

No a)/u'/a 1+ woold solfve any de"f rssues for eostboonel fous,
i woodd create o dificult approoch Br westloond fows Fhat

woold [ikely resolt in damage Tfo barges ard lock  inbro stre fore.

11. Any additional comments?

/
Thank you Hr Fhe opportunty %o be a port of #his proctit
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Appendix C: Pilot Cards

Pilot card - loaded 6-pack.

TUGBAS57
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 2895 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 Alrdraught
1581 m 6,81 m
viely point
21,33 mévr g‘
178,23 m
PROPULSION PARTICULARS
Type of engine Diesel Maximum power 883 kW ( 1200 hp)
Manoeuwring 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 56 N/A

Half Ahead 0.5 200.0 N/A 4.5 N/A

Slow Ahead 0.25 1250 N/A 28 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
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Pilot card - loaded 6-pack.

STEERING PARTICULARS

Water speed

Ground speed

Dual-axis
Engine telegraphs
Steering gear

Number of power units operating

OTHER INFORMATION:

UL

Constant gyro error

VHF

Elec. pos. fix. system

Type

Type of rudder N ormalNormal/Flanking/Flanking Maximum angle 45 2

Hard-over to hard-over s

Rudder angle for neutral effect 0 €

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

CHECKED IF ABOARD AND READY

Anchors L1 Indicators: L1

Whists L1 Rudder L1

Ragw [ o I Rpmipitch 1

ARPA L] Rate of tun L]

Speed log I:l Doppler: Yes/No Compass system I:l
o
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Pilot card - empty 6-pack.

TUGBAS59V1
Version 1
Ship’s name Kin King
Call Sign WDG5328 Deadweight o] tonnes Year built 2012
Draughtaft _ 21  m/ 6 ft 11 in Forward 0457 @ m/ _1 f 6 in Dis it
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)
16.79m 182.81 m Alrdrant
f4:55m 16.65m
17423 m
PROPULSION PARTICULARS
Type of engine Diesel Maximum power 883 KWV ( 1200
Manoeuvring engine RPM Pitch Speed (knots)
order Loaded Ballast
Full sea speed 1 279.2 NFA 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 56
Slow Ahead 0.25 125.0 N/A N/A 3.4
Dead Slow Ahead 0.125 60.0 N/A N/A 16
Dead Slow Astern -0.125 -60.0 NA
Slow Astern -0.25 -125.0 N/A
Half Astern -0.5 -200.0 N/A
Full Astern -1 -279.2 N/A
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Pilot card - empty 6-pack.

STEERING PARTICULARS

Ground speed

Dual-axis
Engine telegraphs
Steering gear

Number of power units operating

OTHER INFORMATION:

JUUOOL

VHF

Elec. pos. fix. system

Type

Type of rudder Normal/Normal/Flanking/Flanking Maximum angle 45 °.
Hard-over to hard-over ]
Rudder angle for neutral effect o] =
Thruster: Bow N/A N/A hp) Stern N/A kW ( N/A hp)
CHECKED IF ABOARD AND READY

Anchors L1 Incicators: L1
Whistle L1 Rucder L1
Radar I L 1 oem Rpmipitch L1
ARPA L1 Rate ofturn L1
Speed log I:l Doppler: Yes /No Compass system I:l

Water speed Constant gyro error °
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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 (US statute) 1,609.347 meters
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Acronyms and Abbreviations

CHL
ECDIS
ERDC
FMT

ft
GICA
GIWW

MLLW
MSL
MVN
STS
USACE

Coastal and Hydraulics Laboratory

Electronic Chart Display and Information System
US Army Engineer Research and Development Center
Florida Marine Transporters

foot/feet

Gulf Intracoastal Canal Association

Gulf Intracoastal Waterway

horsepower

mean lower low water

mean sea level

New Orleans District

Ship/Tow Simulator

US Army Corps of Engineers
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