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                                                 ADDENDUM 
 
            This Report “Ship Simulation Study for Sabine Neches 
Improvement Project – March 2003” by ERDC was revised as a result of new 
ship simulation of the proposed entrance channel width-reduction performed during 
December 2006 and ITR review comments (ITRs in June 2006 and March 2007) by the 
U. S. Army Corps of Engineers, Mobile District, Alabama (SAM).  
 

In accordance with ER 1110-2-1403, safe operation of deep-draft vessels in 
navigable channels is required to be established by real-time ship simulations.  These 
simulations were performed by ERDC for design vessels for existing and future 
conditions and based on that, safe channel widths were established for various reaches of 
the proposed project. 

 
The original ship simulation for the SNWW project was completed in 2002 and it 

provided for 700 feet width for Reach 8 (Extension Channel) and 800 feet width for the 
Reaches 7 (Sabine Bank Channel) and 6 (Sabine Pass Outer Bar Channel).  Based on 
revised economic analysis, new ship simulations of the proposed entrance channel width-
reduction were performed during December 2006.  This new study consisted of two-way 
simulations for large loaded tankers and one-way simulations of Liquefied Natural Gas 
(LNG) tankers.  Consequently, the Sabine Bank Channel width was reduced to 700 feet 
for the entire length except for the upper 5300 feet at its junction with Sabine Pass Outer 
Bar channel.  

 
The following bottom widths for the base and plan were finally used for the 

modeling studies for selected 48-foot project, and these widths are the same for the 50-
foot project.  The dredged depths including over-depth are 50 feet and 52 feet for the 
inner channel and outer channel respectively for the 48-foot project. 

 
                        Base  Plan 
Reach 1 and 2                       400 ft  400 ft 
Reach 3 and 4(Port Arthur and        500 ft  700 ft 
      Sabine Pass Channel) 
Reach 5 (Jetty Channel)                  800-500 ft 800-700 ft 
Reach 6                        800 ft  800 ft 

 Reach 7: 
      a.   Sta. 18+000 to Sta. 23+300             800 ft                 800 ft 

b.   Sta.  23+300 to Sta. 25+800            800 ft                 Transition to 700 ft            
a. Sta.  25+800 to Sta. 95+734 (end)   800 ft                 700 ft 

             Reach 8                       800 ft  700 ft 
 
 
Project Plan is shown in Figure 1 below. 

 
 
 



 
Figure 1: Location Map 
 

 
Although it is assumed that sometimes, Sabine Neches project incurs 24-hour 

transits,   for both inbound and outbound vessels, historically, the difference in results for 
night-time and day-time simulations has been minimal.  Simulation of night-time runs 
requires a significant amount of database development for realistic lighting.  Also, the 
increase in size of the testing program usually makes it prohibitive in cost.  Further, the 
24-hour transits are incurred only for smaller vessels.  Larger vessels are limited to day-
time only, one-way convoys.  This results in lower traffic at night and few safety issues, 
therefore, no night-time simulation was considered necessary for either with or without-
project conditions. 
 

Selection of the design vessels were based on review of the existing practices and 
anticipated trends.  The design vessel of 158KDWT represents the upper end of existing 
fleet of vessels.  The tow size used for the ship simulation is shown below and it 
represents the upper end of fleet size.  It also is within the maximum size allowed by the 
USCG.  The vessel of 110KDWT represents the common size tanker used in simulations.  
TOW VESSELS Towboat size:1,200 HP, number of barges: three loaded barges, 



Configuration: Tandem Barge size: three 298’ x 54’barges, Towboat size: 1,200 HP, 
Number of Barges: three light barges,, Configuration: Two barges double-wide in the 
back and one upfront, Barge size: three 298’ x 54’barges.  For simulation, only loaded 
barges were considered as the lighter ones were considered too unstable.  Tables 8 and 9 
in the original Report describe the barge simulation.  However, in the final design, the 
Barge Lane was eliminated as being disruptive to other transiting ships or berthed 
vessels.  The ship simulation initially evaluated an alternative with Barge Lanes, but due 
to input from the ship industry, the barge lanes were eliminated and it was determined 
that operators use VTS (Vessel Tracking System) to avoid using the channel at the same 
time as the larger ships. 

 
New Ship Simulation Study performed in December 2006 is attached with this 

document.  The new study only covers the reach south of Sabine Pass Jetty Channel (i.e. 
the Entrance Channel) and it supersedes the recommendation in the older Report.  
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DRAFT 
 
MEMORANDUM 
 
FROM:  Dennis W. Webb CEERD-HN-ND 
 
TO:  Baldev Mann CESWG-EC-EH 
 
SUBJECT:  Results of Sabine-Neches Waterway Entrance Simulations. 
 

1. Real-time ship simulations of the proposed entrance channel width reduction for 
the Sabine-Neches Waterway (SNWW) were completed during December 2007.  
This is follow-up to a navigation study conducted in 2002.  The 2002 study was 
conducted under contract by Waterway Simulation Technology (WST), using the 
simulators at Seaman’s Church International (SCI).  The 2002 study was 
contracted because the Engineer Research and Development Center (ERDC) was 
in the process of replacing their simulators. 

 
2. The 2006 study was also contracted to WST to make use of the 2001 study’s 

databases.  The contract number was W912HZ-07-P-0039.   This study consisted 
of two-way simulations for large, loaded tankers and one-way simulations of 
Liquefied Natural Gas (LNG) tankers.  The two-tanker simulations were 
conducted at the SCI simulators facility and the one-way LNG simulations were 
conducted at the ERDC Ship/Tow Simulator. 

 
3. Results of the simulations are contained in the observer’s report, Appendix A.  

This report includes a description of the tests conducted, ship track plots, and pilot 
ratings.  An analysis of approach distances for the two-way runs is also included 
in Table 1.  It should be noted that the average approach distances are skewed by 
a few very large distances, especially the exercise shown in Figure 3.  If the 
largest approach distance is removed from each average, the averages are 89 ft for 
the 800- x 42-ft channel, 124 ft for the 800- x 52-ft channel, and 100 ft for the 
700- x 52 ft channel.  It should also be noted that on the final questionnaire that 
the pilots felt the 700 ft channel was unsafe.  However, Table 3 summarized the 
forms the pilots completed after each run.  They stated three of the five 700-ft 
runs were safe, one was not safe, and the split on the other.  The pilots also split 
on whether or not two of the 800- x 52 ft were safe.  They felt one run in the 
existing condition was unsafe. 

 
4. Pilot comments for the one-way LNG tests are shown in Table 5.  The pilot felt 

all scenarios were safe.  One run (Figure 26) shows the vessel leaving the channel 
after making a turn.  This is because the pilot thought the run was over and he 
experimented with the ship. 

 



5. Recommendations are as follows: 
 

a. For one-way traffic of the design ships tested a 700-ft channel width is 
adequate for all offshore reaches of the Sabine-Neches Waterway. 

b. For two-way traffic of the design loaded petroleum tankers a 700-ft 
channel width is adequate for Sabine Bank Channel seaward of the bend at 
buoys 29 & 30 and for the channel deepening extension reach south of the 
existing sea buoy (approx. 19 nautical miles).  These reaches are long and 
straight and provide ample meeting/passing setup distance without 
significant cross current. 

c. For two-way design tanker traffic in the Sabine Pass Outer Bar Channel 
(between the jetty end and buoys 29 & 30) the existing toe-to-toe channel 
width of 800 ft should not be reduced for the deepened channel.  This 
reach is approximately 3 nautical miles long and experiences a frequent 
strong cross-channel component to the current.  Meeting and passing in 
this reach is presently avoided by the pilots; however, circumstances 
dictate changes to this practice on occasion.  The poor results in simulated 
meeting/passing maneuvers during the study (see report) may have been 
partially a consequence of the pilots’ inability to identify vessel positions 
in the visual scene.   In the deepened channel pilots will most likely 
continue to steer clear of meeting/passing in this reach; however, the 800-
ft channel width should be maintained so that the reach does not function 
as an unavoidable bottle-neck to shipping operations.  The recommended 
channel configuration is shown in Figure 1. 

 
6. If you have any questions, lease contact Mr. Dennis W. Webb at 601-634-2455. 
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Background 
 
 A vessel maneuvering simulation study for the USAE deepening project on the 
Sabine-Neches Waterway (SNWW) – near Port Arthur, Texas - was conducted in 20021.  In 
this original study the proposed deepened channel was tested at a toe-to-toe width of 800 ft 
(also, the existing width) through the bends immediately south of the jetty entrance in the 
Sabine Bank and Sabine Bar Channels – Figure 1.  For the study presented here a 
reassessment of the width for these sections of the channel resulted in a requirement to 
simulate loaded tankers in meeting/passing maneuvers and LNG tankers in one-way transit.  
The simulations for the two-way tanker traffic were conducted at the Seamen’s Church 
Institute (SCI) training facility in Houston, Texas.  The one-way simulations with LNG 
tankers were conducted at the USAE Engineer Research and Development Center (ERDC) in 
Vicksburg, Mississippi.  
 

 
Figure 1: Jetty Entrance Portion of Sabine-Neches Waterway 

                                                 
1 Ship Simulation Study for Sabine Neches Project, Coastal and Hydraulics Laboratory 
US Army Corps of Engineers Engineer Research and Development Center, Vicksburg, 
Mississippi, 2003 
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Two-way Tanker Simulations 
 

Database Development and Test Conditions 
 
 The simulator database at SCI’s facility required minimal modification for the 
conduct of the subject simulations.  The primary aim of the scenarios was to test 
meeting/passing maneuvers in a channel width of 700 ft.  To accomplish the aim three 
channel geometries were simulated, listed below.   
 

1. Existing Channel:  800-ft toe-to-toe width, 42-ft depth. 
2. Original Proposed Channel:  800-ft toe-to-toe width, 52-ft depth 
3. Modified Proposed Channel:  700-ft toe-to-toe width, 52-ft depth 
 

The design ship remained the same as for the original study: a 158K DWT tanker with a 
length of 899 ft, a beam of 164 ft and with loaded and ballasted drafts of 48 ft and 38 ft, 
respectively.  The ballast condition was used for simulations in the existing channel for the 
purpose of familiarization runs for the pilots and to establish a configuration baseline for 
comparison of other runs.   
 Since a simulated environment in the open test reach would normally provide limited 
distinguishing characteristics between the three channel configurations, the aids to navigation 
were used in a way to signify differences in alignment to the pilots.  For most of the runs in 
the two deepened channel configurations the buoys in the simulation visual were placed 
directly over the toe of the 800- and 700-ft channels.  The aids to navigation in the existing 
channel simulation were placed as charted – approximately 150 ft outside of the 800-ft 
channel toe.  In addition to the navigation aids being moved closer for the simulations in the 
700-ft channel, the position of the top of the banks adjacent-to and outside-of the channel toe 
were relocated to simulate a narrower channel.  However, since the underwater bank angles 
were (and are) gentle and the adjacent water fairly deep (on the order of 25 to 30 ft), the ships 
did not experience significant bank effect forces.   
 The foundational current data used for the present simulations were the same as for 
the original study.  The two-dimensional depth-averaged RMA2 numerical current model for 
the SNWW was not run with boundary conditions conducive to the development of critical 
cross current in the channel segments just outside of the jetties.  Therefore, from the seaward 
end of the jetties outward the cross channel component of the current vectors had to be 
estimated based on the experience of the pilots.  This process resulted in similar current 
magnitude for the present and original study – 0.75 to 0.8 knot.  The critical measure used in 
this process was the comparison of the ship’s drift angle in the Sabine Bar and Bank 
Channels relative to the pilot’s experience.  At the beginning of the simulations a current 
magnitude of 1.1 knots was used and resulted in an approximate 10-degree drift angle, which 
the pilots said was too severe.  The current speed was reduced so that the maximum drift 
angle experienced was on the order of 4 to 5 degrees which is the normal situation.    The 
offshore current angle in the simulation was from a general northeast direction.  Flood and 
ebb tide conditions were run during the simulations; however, since the focus of the tests was 
well offshore the cross current was little affected by the tidal fluctuations.    
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Two-way Simulations  
 

Table 1 summarizes the approach distances recorded from the SCI simulations of the 
two-way scenarios.  Table 2 shows the results of the final pilot questionnaire.  Table 3 
summarizes all the two-way tests run at SCI and includes the results from the post-scenario 
questionnaires handed to the pilots after each run. For the questionnaire ratings shown on 
Table 3 realism and difficulty ratings ranged from 1 to 10 with higher numbers signifying 
better realism and more difficulty, respectively.  Figures 2-15 show the trackplots of the two-
way tanker runs.  The closest approach noted on each trackplot figure denotes the minimum 
hull-to-hull distance between the ships, and its location during the meeting/passing maneuver 
(see Table 1). 
 Two warm-up runs and the runs shown on Figures 2, 3 and 6 were conducted with a 
cross current of 1.1 knot at a 205-degree true heading.  During these runs the strong westerly 
cross current caused both ships to drift toward the western side of the channel forcing the 
outbound ship outside of the toe of the submerged slope.   These runs convinced the pilots 
that the simulator cross current magnitude was too large compared to reality and subsequent 
runs were conducted with a 0.8-knot magnitude at the same heading. 
   

Table 1:  Approach Distances 
 

Two-way Scenarios 

Inbound Outbound Shown on Figure 
Closest 

Approach 
  Hull-to-Hull (ft) 

Avg 
Channel 

Dimensions 
(ft) 

S1EX1AINE1 S1EX1BONE1 2 92 
S1EX1BINE1 S1EX1AONE1 3 412 
S1EX1BINE2 S1EX1AONE2 4 78 
S2EX1AISF1 S2EX1BOSF1 5 98 

170 800x42 

      
S3P12AINE1 S3P12BONE1 7 242 
S4P12AISF1 S4P12BOSF1 8 159 
S3P12BINE1 S3P12AONE1 9 109 
S4P12BISF1 S4P12AOSF1 10 104 

153 800x52 

S3P11AINE1 S3P11BONE1 6 (Ballast Ship) 214  800x52 
      

S5P22BINE1 S5P22AONE1 11 123 
S6P22AISF1 S6P22BOSF1 12 105 
S5P22AINE1 S5P22BONE1 13 176 
S6P22BISF1 S6P22AOSF1 14 72 
S5P22AINE2 S5P22BONE2 15 67 

108 700x52 

 
 Except for the run shown on Figure 6 the meeting/passing location was between 
Buoys 29-30 and the jetties.  This is a segment which is normally avoided by the pilots for 
meeting of deep-draft vessels.  The approach distances shown in Table 1 indicate a decrease 
in meeting/passing suitability for loaded tankers in the deepened channel and a further 
decrease in the 700-ft channel.  However, the trackplot figures show that in most of the 
simulation runs – regardless of channel width or depth - the toe of the channel was crossed 
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by the outbound ship.  These results indicate why the pilots usually avoid this reach for 
meeting and passing while transiting the actual waterway.  Ships only in the runs with the 
smallest hull-to-hull approach distances shown in Table 1 actually cleared the channel edge.  
Neither of the pilots thought that meeting/passing maneuvers in the tested 700-ft wide reach 
between deep-draft tankers were safe (see Table 2).  Even in the 800-ft wide channel the 
outbound pilot rated the situation as unsafe for several of the runs noting his close proximity 
to the channel edge or markers (see Table 3; runs 6 & 8). 
 

Table 2:  Two-way Tanker Simulation Final Pilot Questionnaire 

 
 
  

SCI – Pilot Final Questionnaire – Tanker Meeting/Passing Simulations 
Pilot Meeting 

Realism 
Overall 
Realism 

Handling 
Difficulty 

700-ft Channel 
Safe? Comments 

A 7 6 5 No 
I feel as ships are getting bigger reducing channel width is 
not the answer. Instead of reducing risk it’s increasing risk 
for collision. 

B 7 6 5 No 
Channel ledge: I feel that the ledge will fall down to the 
bottom of the channel which will have to be dredged out – 
more maintenance problems. 
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Table 3:  SCI Tests – Meeting/Passing Tankers  
 

Scenario Pilot Questionnaire 
Run Fig. 

Channel 
Width & 
Depth (ft) 

Ship Pilot Dir 
Cross 

Current 
(knots) /Tide  

Wind 
(knots) Overall

Realism 
Meeting 
Realism Difficulty Safe? Comments 

S1EX1AINE1 899x164x38 A In 7 7 7 No Meeting in a turn is not 
a safe operation 

S1EX1BONE1 
2 800 x 42 

899x164x38 B Out 
1.1 / Ebb 20 NW 

8 8 8 No 
Would not meet @ 
buoys 29 & 30, meet on 
east side of 29 & 30 

 

S1EX1BINE1 899x164x38 B In 8 8 7 Yes For me, I felt I was in 
good position 

S1EX1AONE1 
3 800 x 42 

899x164x38 A Out 
1.1 / Ebb 20 NW 

7 7 2 Yes 
Did seem a bit unreal, I 
was on the west edge of 
channel w/no depth 
change and no pressure 

 
S1EX1BINE2 899x164x38 B In 8 8 6 Yes  
S1EX1AONE2 4 800 x 42 899x164x38 A Out 0.8 / Ebb 20 NW 8 7 6 Yes  

 
S2EX1AISF1 899x164x38 A In 8 8 6 Yes  
S2EX1BOSF1 5 800 x 42 899x164x38 B Out 0.8 / Flood 20 SE 8 8 6 Yes  

 
W1P11AI0E1 N/A 800 x 52 899x164x48 A In 1.1 / Ebb 0 N/A N/A N/A N/A  

 
W1P11BO0E1 N/A 800 x 52 899x164x48 B Out 1.1 / Ebb 0 7 N/A 1 Yes  

 

S3P11AINE1 899x164x38 A In 7 8 3 Yes 
Distance between 
vessels seemed safe 
distance apart. 

S3P11BONE1 
6 800 x 52 

899x164x38 B Out 
1.1 / Ebb 20 NW 

8 8 5 No 
I came over too much & 
got closer to inbound 
ship 

 

S3P12AINE1 899x164x48 A In 7 8 4 Yes Safe distance between 
vessels, no pressure 

S3P12BONE1 
7 800 x 52 

899x164x48 B Out 
0.8 / Ebb 20 NW 

8 8 4 Yes No pressure from bank 
or ship 

 
S4P12AISF1 899x164x48 A In 7 7 4 Yes  

S4P12BOSF1 8 800 x 52 899x164x48 B Out 0.8 / Flood 20 SE 8 8 6 No 
I ran over buoy, 
showing no signs of 
press off bank 
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Scenario Pilot Questionnaire 
Run Fig. 

Channel 
Width & 
Depth (ft) 

Ship Pilot Dir 
Cross 

Current 
(knots) /Tide  

Wind 
(knots) Overall

Realism 
Meeting 
Realism Difficulty Safe? Comments 

S4P12BISF1 899x164x48 B In 8 8 6 Yes  
S4P12AOSF1 9 800 x 52 899x164x48 A Out 0.8 / Flood 20 SE 8 8 6 Yes  

 
S3P12BINE1 899x164x48 B In 8 8 6 Yes  
S3P12AONE1 10 800 x 52 899x164x48 A Out 0.8 / Ebb 20 NW 8 8 5 Yes  

 
S5P22AINE1 899x164x48 A In 7 5 3 No Channel limits had to be 

reset 
S5P22BONE1 

11 700 x 52 
899x164x48 B Out 

0.8 / Ebb 20 NW 
8 8 8 No Channel limits had to be 

reset 
 

S6P22BISF1 899x164x48 B In 8 8 7 Yes  

S6P22AOSF1 12 700 x 52 899x164x48 A Out 0.8 / Flood 20 SE 7 4 4 No 
Distance between 
vessels passing was too 
close 

 
S5P22BINE1 899x164x48 B In 8 8 6 Yes  
S5P22AONE1 

13 700 x 52 
899x164x48 A Out 

0.8 / Ebb 20 NW 
8 8 6 Yes Normal rudder 

commands to meet 
 

S6P22AISF1 899x164x48 B In 7 7 4 Yes No pressure when 
passing noted 

S6P22BOSF1 
14 700 x 52 

899x164x48 A Out 
0.8 / Flood 20 SE 

8 8 6 Yes  
 

S5P22AINE2 899x164x48 A In 8 8 6 Yes  
S5P22BONE2 

15 700 x 52 
899x164x48 B Out 

0.8 / Flood 20 NW 
8 8 6 Yes  
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Inbound

92 FT
CLOSEST APPROACH

S1EX1BONE1  -  158KDWT Tanker 899x164x38  OUTBOUND, Pilot B, Ran Aground

S1EX1AINE1  -  158KDWT Tanker 899x164x38  INBOUND, Pilot A
800-ft Channel, 42-ft Depth, Ebb Tide, Cross Current 1.1 Knot, Wind 20-Knot NW
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Figure 2:  Two-way Run 2, Existing Channel 
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Inbound

412 FT
CLOSEST APPROACH

S1EX1AONE1  -  158KDWT Tanker 899x164x38  OUTBOUND, Pilot A
S1EX1BINE1  -  158KDWT Tanker 899x164x38  INBOUND, Pilot B

800-ft Channel, 42-ft Depth, Ebb Tide, Cross Current 1.1 Knot, Wind 20-Knot NW
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Figure 3:  Two-way Run 3, Existing Channel 
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Inbound

78 FT
CLOSEST APPROACH

S1EX1AONE2  -  158KDWT Tanker 899x164x38  OUTBOUND, Pilot A

S1EX1BINE2  -  158KDWT Tanker 899x164x38  INBOUND, Pilot B

800-ft Channel, 42-ft Depth, Ebb Tide, Cross Current 0.8 Knot, Wind 20 Knot NW
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Figure 4:  Two-way Run 13, Existing Channel 
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Inbound

98 FT
CLOSEST APPROACH

S2EX1BOSF1  -  158KDWT Tanker 899x164x38  OUTBOUND, Pilot B

S2EX1AISF1  -  158KDWT Tanker 899x164x38  INBOUND, Pilot A

800-ft Channel, 42-ft Depth, Flood Tide, Cross Current 0.8 Knot, Wind 20 Knot SE
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Figure 5:  Two-way Run 14, Existing Channel 
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Inbound

215 FT

CLOSEST APPROACH

S3P11BONE1  -  158KDWT Tanker 899x164x38  OUTBOUND, Pilot B

S3P11AINE1  -  158KDWT Tanker 899x164x38  INBOUND, Pilot A

800-ft Channel, 52-ft Depth, Ebb Tide, Cross Current 1.1 Knot, Wind 20-Knot NW
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Figure 6:  Two-way Run 1, 800 x 52 Channel 
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Inbound

243 FT
CLOSEST APPROACH

S3P12BONE1  -  158KDWT Tanker 899x164x48  OUTBOUND, Pilot B

S3P12AINE1  -  158KDWT Tanker 899x164x48  INBOUND, Pilot A

800-ft Channel, 52-ft Depth, Ebb Tide, Cross Currents 0.8 Knot, Wind 20-Knot NW
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Figure 7:  Two-way Run 4, 800 x 52 Channel 
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Inbound

159 FT
CLOSEST APPROACH

S4 P12BOSF1  -  158KDWT Tanker 899x164x48  OUTBOUND, Pilot B
S4P12AISF1  -  158KDWT Tanker 899x164x48  INBOUND, Pilot A

800-ft Channel, 52-ft Depth, Flood Tide, Cross Current 0.8 Knot, Wind 20 Knot SE
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Figure 8:  Two-way Run 9, 800 x 52 Channel 
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Inbound

104 FT
CLOSEST APPROACH

S4P12AOSF1  -  158KDWT Tanker 899x164x48  OUTBOUND, Pilot A

S4P12BISF1  -  158KDWT Tanker 899x164x48  INBOUND, Pilot B

800-ft Channel, 52-ft Depth, Flood Tide, Cross Current 0.8 Knot, Wind 20 Knot SE
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Figure 9:  Two-way Run 10, 800 x 52 Channel 
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Inbound

109 FT
CLOSEST APPROACH

S3P12AONE1  -  158KDWT Tanker 899x164x48  OUTBOUND, Pilot A

S3P12BINE1  -  158KDWT Tanker 899x164x48  INBOUND, Pilot B

800-ft Channel, 52-ft Depth, Ebb Tide, Cross Current 0.8 Knot, Wind 20 Knot NW
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Figure 10:  Two-way Run 12, 800 x 52 Channel 
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Inbound

176 FT
CLOSEST APPROACH

S5P22BONE1  -  158KDWT Tanker 899x164x48  OUTBOUND, Pilot B

S5P22AINE1  -  158KDWT Tanker 899x164x48  INBOUND, Pilot A

700-ft Channel, 52-ft Depth, Ebb Tide, Cross Currents 0.8 Knot, Wind 20-Knot NW
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Figure 11:  Two-way Run 5, 700 x 52 Channel 
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Inbound

73 FT
CLOSEST APPROACH

S6P22AOSF1  -  158KDWT Tanker 899x164x48  OUTBOUND, Pilot A

S6P22BISF1  -  158KDWT Tanker 899x164x48  INBOUND, Pilot B

700-ft Channel, 52-ft Depth, Flood Tide, Cross Currents 0.8-Knot, Wind 20-Knot SE
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Figure 12:  Two-way Run 6, 700 x 52 Channel 
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Inbound

123 FT
CLOSEST APPROACH

S5P22AONE1  -  158KDWT Tanker 899x164x48  OUTBOUND, Pilot A

S5P22BINE1  -  158KDWT Tanker 899x164x48  INBOUND, Pilot B

700-ft Channel, 52-ft Depth, Ebb Tide, Cross Current 0.8 Knot, Wind 20 Knot NW
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Figure 13:  Two-way Run 7, 700 x 52 Channel 
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Inbound

105 FT
CLOSEST APPROACH

S6P22BOSF1  -  158KDWT Tanker 899x164x48  OUTBOUND, Pilot B

S6P22AISF1  -  158KDWT Tanker 899x164x48  INBOUND, Pilot A

700-ft Channel, 52-ft Depth, Flood Tide, Cross Current 0.8 Knot, Wind 20 Knot SE
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Figure 14:  Two-way Run 8, 700 x 52 Channel 
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Inbound

67 FT
CLOSEST APPROACH

S5P22BONE2  -  158KDWT Tanker 899x164x48  OUTBOUND, Pilot B

S5P22AINE2  -  158KDWT Tanker 899x164x48  INBOUND, Pilot A

700-ft Channel, 52-ft Depth, Ebb Tide, Cross Current 0.8 Knot, Wind 20 Knot NW
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Figure 15:  Two-way Run 11, 700 x 52 Channel 
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One-way LNG Tanker Simulations 

 
Database Development and Test Conditions 
 
 Simulations of existing and future LNG tankers in the SNWW entrance channel were 
conducted at the ERDC simulator.  Earlier studies of proposed LNG terminals in the area 
used several LNG tanker designs; therefore, no modification of ship numerical models was 
necessary for the entrance channel tests.   The ships used for the present study consisted of 1) 
a 140,000 cubic meter spherical-tank-type vessel (MOSS) 920 ft long, 142 ft wide and 37.4 ft 
in draft, and 2) a proposed 250,000 cubic meter membrane-type tanker 1126 ft long, 177 ft 
wide and 39.4 ft in draft. 
 Since the earlier LNG studies at ERDC focused on proposed terminals in-shore of the 
SNWW jetties, the simulator database for the present study had to be extended through the 
jetties and offshore channel segments, including the channel extension beyond the existing 
sea buoy associated with the proposed deepening.  The currents used for the ERDC 
simulations were extracted from a two-dimensional depth-averaged finite element model 
(TABS2) similar to the model used for the currents implemented in the SCI simulator.  This 
model was run under spring tide conditions and maximum ebbing and flooding current were 
extracted for the design conditions.  However, as with the SCI database, the current in the 
offshore channels for the ERDC simulations had to be modified because the current model 
was not designed to adequately represent the cross-channel circulation patterns in the Gulf of 
Mexico.  The current database modifications for the ERDC simulations focused on the 
directional transition of flow at the jetty entrance, which was the most critical location for 
one-way traffic.   Figures 16 and 17show the simulator ebb  and flood current vectors, 
respectively, in the vicinity of the jetty entrance.   
 All the scenarios were found to be safe regardless of channel depth and width or 
vessel type and draft.  The most significant finding by the test pilot was that the current data 
used in the simulations did not affect the ship in the same fashion as the pilot had 
experienced in real-life.  His opinion was that the cross- channel effect on the ship of the ebb 
current at the entrance to the jetties was more reminiscent of flood current effects.  In the 
same fashion, the pilot also thought that the reverse was true as well.  The current magnitude 
and direction in the straight reaches of the channel outside of the jetties was modified to 
match – as closely as possible – the cross-channel current set in the two-way simulations at 
the SCI simulator.   Several iterations of current vector modification were attempted on 
shorter runs (Figures 33-37) through the jetty entrance; however, the pilot continued to have 
the opinion that the modeled ebb current affected the ship more like a flood current at the 
jetty entrance.  There was not sufficient time during the study to complete a comprehensive 
adjustment of the jetty entrance current pattern to match the pilot’s experience; however, the 
primary factor of critical cross-current leading into the jetty was simulated adequately 
without any handling difficulty noted by the pilot for any of the tested scenarios.   Table 4 
shows the pilot’s overall opinions regarding reduction of the proposed channel width in the 
offshore reaches of the SNWW – as related to one-way traffic.  Table 5 summarizes all the 
runs conducted during the ERDC phase of the study and includes pilot responses to the post-
scenario questionnaire. 
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Figure 16:  ERDC Simulation Current at 
SNWW Jetty Entrance – Ebb Tide 
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Figure 17:  ERDC Simulation Current  at 

SNWW Jetty Entrance – Flood Tide 
 

 
Table 4:  LNG Tanker Simulation Final Pilot Questionnaire 

 

 
 
 
 
 

ERDC – Pilot Final Questionnaire – One-way LNG Tanker Simulations 
Pilot Overall 

Realism 
Handling 
Difficulty 

700-ft Channel 
Safe? Comments 

C 7 3 140KCM: Yes 
250KCM: Yes 

The [vessels tested] would be safe to operate on the basis of one-way 
(non-meeting) traffic and the simulated conditions.  None of the 
simulations involved opposing/meeting traffic. 
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Table 5:  ERDC Tests – LNG Ships 
 

Scenario Pilot Questionnaire 
Run Fig. 

Channel 
Width & 
Depth (ft) 

Ship Pilot Dir 
Cross 

Current 
(knots)/Tide

Wind 
(knots) Overall 

Realism Difficulty Safe? Comments 

EX1CISF1 18 800 x 42 920x142x37.4 C In 0.8 /Flood SE20 8 5 

Yes - One-way traffic in good 
visibility provided no apparent 
difficulties maneuvering the simulated 
vessel.  I did not experience any type 
of cushion effect or, at the least, was 
not apparent.  The scenario would be 
considered safe based on simulated 
conditions. 

Red buoys appeared 
unlit and difficult to 
see.  Speed did not 
significantly reduce, 
as anticipated, when 
large courses changes 
were made. 

EX1CINE1 19 800 x 42 920x142x37.2 C In 0.8/Ebb NW20 7 4 
Yes – Ebb tide effects appeared 
stronger than experienced.  Western set 
stronger than anticipated for given 
conditions but were manageable. 

Range lights difficult 
to distinguish. 

EX1CONE1 20 800 x 42 920x142x37.2 C Out 0.8/Ebb NW20 8 4 

Yes – Currents in jetty reach weaker 
than typically observed.  Stronger than 
typically observed cross current at end 
off jetties.  Simulation conditions 
would be generally considered safe for 
this scenario. 

Transition from jetties 
to Bar Channel not 
simulated accurately, 
in the opinion of this 
pilot. 

EX1COSF1 21 800 x 42 920x142x37.4 C Out 0.8/Flood SE20 8 4 Yes – Currents and simulation typical 
of real life conditions. 

 

EX2CINE1 22 800 x 42 1128x177x39.4 C In 0.8/Ebb NW20 7 7 

Yes – It would be safe, basis no 
opposing outbound traffic.  Currents 
between jetty entrance and buoys “33-
34” seemed a-typical for given 
conditions of scenario. 

 

EX2CONE1 23 800 x 42 1128x177x39.4 C Out 0.8/Ebb NW20 7 3 
Yes – Given existing channel specs 
and simulated conditions, scenario 
would be safe. 

 

EX2CISF1 24 800 x 42 1128x177x39.4 C In 0.8/Flood SE20 8 3 
Yes – Given existing channel 
configuration and simulated conditions, 
scenario would be deemed safe. 

 

EX2COSF1 25 800 x 42 1128X177X39.4 C Out 0.8/Flood SE20 8 3 
Yes – Given scenario parameters, and 
one-way traffic, this scenario would be 
deemed safe. 

 

            

P12COSF1 26 800 x 52 1128x177x39.4 C Out 0.8/Flood SE20 7 3 
Yes – Given simulated conditions and 
one-way traffic, in the 800 ft channel, 
this scenario would be deemed safe. 

 

P12CISF1 27 800 x 52 1128x177x39.4 C In 0.8/Flood SE20 7 3 
Yes – Given one-way traffic with 800 
ft wide channel and simulated 
conditions, this scenario would be very 
safe. 
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Scenario Pilot Questionnaire 
Run Fig. 

Channel 
Width & 
Depth (ft) 

Ship Pilot Dir 
Cross 

Current 
(knots)/Tide

Wind 
(knots) Overall 

Realism Difficulty Safe? Comments 

P12CONE1 28 800 x 52 1128x177x39.4 C Out 0.8/Ebb SE20 8 4 
Yes – Basis one-way traffic and 
simulated conditions, the scenario in 
the 800 ft channel would be deemed 
safe. 

 

P12CINE1 29 800x52 1128x177x39.4 C In 0.8/Ebb NW20 6 4 
Yes: One-way traffic and simulated 
conditions would provide for a safe 
transit 

Ebb conditions 
continue to act more 
like flood. 

 

P22CINE1 30 700 x 52 1128x177x39.4 C In 0.8/Flood NW20 7 6 

Yes – One way traffic with given 
conditions would allow for a safe 
passage. 

“Currents across 
channel between Jetty 
Entrance and Buoys 
“33-34” not accurate 
given ebb conditions 
as simulated.  Pressure 
felt at Buoys “29-30” 
while making turn. 

P22CISF1 31 700 x 52 1128x177x39.4 C In 0.8/Flood SE20 6 3 

Yes – No apparent pressure resulting 
from channel width.  However, the 
simulator does not accurately represent 
the effects of bank cushion/suction, 
again, given simulated conditions, this 
scenario would be safe. 

Westerly set not 
accentuated by flood 
tide as is typical in 
real life. 

P22CONE1 32 700 x 52 1128x177x39.4 C Out 0.8/Ebb NW20 7 5 
Yes – Given the conditions as 
simulated, and one-way traffic, this 
scenario would be deemed safe. 

 

P22CISF2 33 700x 52 1128x177x39.4 C In 0.8/Flood SE20 6 3 
Yes – No apparent difference in 
modified flood current, scenario again 
deemed safe. 

Modified flood 
currents near  jetty 

P22COSF1 34 700 x 52 1128x177x39.4 C Out 0.8/Flood SE20 7 3 
Yes – Given one-way traffic and 
simulated conditions, scenario would 
be deemed safe. 

 

P22CISF3 35 700 x 52 1128x177x39.4 C In 0.8/Flood SE20 7 3 
Yes – Given currents and simulated 
conditions, and basis one-way traffic, 
this scenario would be deemed safe 

No appreciable 
change noticed with 
modified flood 
conditions. 

P24CISF1 36 800 x 52 790x138x39.6 C In 0.8/Flood SE20 6 3 Yes – Given vessel and conditions, 
scenario would be considered safe. 

 

P24CISF2 37 800 x 52 790x138x39.6 C In 0.8/Flood SE20 5 3 
Yes – Given currents and parameters 
of this simulation, it would be deemed 
a safe scenario. 
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Figure 18:  One-way Run 1 
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Figure 19: One-way Run 2 
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Figure 20: One-way Run 3 
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Figure 21: One way Run 4 
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Figure 22: One way Run 5 
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Figure 23: One way Run 6 
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Figure 24: One way Run 7 
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Figure 25: One way Run 8 
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800-ft Channel, 52-ft Depth, Flood Tide @ Jetty Entrance, Wind 20 Knot SE

P12COSF1  -  250KCM LNG Tanker 1128x177x39 OUTBOUND, Pilot C
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Figure 26: One way Run 9 
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800-ft Channel, 52-ft Depth, Flood Tide @ Jetty Entrance, Wind 20 Knot SE

P12CISF1  -  250KCM LNG Tanker 1128x177x39  INBOUND, Pilot C
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Figure 27:  One way Run 10   
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800-ft Channel, 52-ft Depth, Ebb Tide @ Jetty Entrance, Wind 20 Knot NW

P12CONE1 -  250KCM LNG Tanker 1128x177x39  OUTBOUND, Pilot C
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Figure 28:  One way Run 11 
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800-ft Channel, 52-ft Depth, Ebb Tide @ Jetty Entrance, Wind 20 Knot NW

P12CINE1  -  250KCM LNG Tanker 1128x177x39 INBOUND, Pilot C

S
A

B
IN

E P
A

S
S JET

T
Y

 C
H

A
N

N
EL

SABINE BANK CHANNEL

SA
B

IN
E PA

SS O
U

TER
 B

A
R

 C
H

A
N

N
EL

SABINE BANK CHANNEL

 
 

Figure 29:  One way Run 12 
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700-ft Channel, 52-ft Depth, Ebb Tide @ Jetty Entrance, Wind 20 Knot NW

P22CINE1  -  250KCM LNG Tanker 1128x177x39  INBOUND, Pilot C
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Figure 30:  One way Run 13 
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700-ft Channel, 52-ft Depth, Flood Tide @ Jetty Entrance, Wind 20 Knot SE

P22CISF1  -  250KCM LNG Tanker 1128x177x39  INBOUND, Pilot C
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Figure 31:  One way Run 14 
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700-ft Channel, 52-ft Depth, Ebb Tide @ Jetty Entrance, Wind 20 Knot NW

P22CONE1  -  250KCM LNG Tanker 1128x177x39  OUTBOUND, Pilot C
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Figure 32:  One way Run 15 
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700-ft Channel, 52-ft Depth, Flood Tide @ Jetty Entrance, Wind 20 Knot SE

P22CISF2  -  250KCM LNG Tanker  1128x177x39 INBOUND, Pilot C, Run 2
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Figure 33:  One way Run 16 
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700-ft Channel, 52-ft Depth, Flood Tide @ Jetty Entrance, Wind 20 Knot SE

P22COSF1  -  250KCM LNG Tanker 1128x177x39  OUTBOUND, Pilot C
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Figure 34:  One way Run 17 
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700-ft Channel, 52-ft Depth, Flood Tide @ Jetty Entrance, Wind 20 Knot SE

P22CISF3 -  250KCM LNG Tanker 1128x177x39  INBOUND, Pilot C, Run 3
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Figure 35:  One way Run 18 
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700-ft Channel, 52-ft Depth, Flood Tide @ Jetty Entrance, Wind 20 Knot SE

P24CISF1  -  Tanker (New Amity) 790x138x39  INBOUND, Pilot C
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Figure 36:  One way Run 19 
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700-ft Channel, 52-ft Depth, Flood Tide @ Jetty Entrance, Wind 20 Knot SE

P24CISF2  -  Tanker (New Amity) 790x138x39  INBOUND, Pilot C, Run 2
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Figure 37:  One way Run 20 
 




