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Preface 

The model investigation described herein was conducted for the U.S. 
Army Corps of Engineers District, New Orleans, by the U.S. Army Corps 
of Engineers at the Engineering Research and Development Center 
(ERDC), Vicksburg, MS, which is a complex of five laboratories. The study 
was conducted in the Coastal and Hydraulics Laboratory (CHL) of ERDC 
during the period of November 2007 to February 2008.  Mr. Thomas W. 
Richardson is the current Director of CHL. 

 
During the course of the model verification, Mr. Don Alette, Mr. Eric 

Glisch, and Mrs. Christie Nunez, of the New Orleans District, and other 
navigation interest visited ERDC at different times to observe the model 
and discuss simulation tests.   

 
The model study is being conducted under the direct supervision of 

Mr. Dennis W. Webb, Chief of the Navigation Branch. The principal 
investigator in immediate charge of the study is Mr. Howard E. Park, 
Research Hydraulic Engineer, assisted by Mr. Gary Lynch, Research 
Hydraulic Engineer and Ms Donna Derrick, Civil Engineering Technician.  
This report was prepared by Mr. Park and Ms Derrick. 

 
Commander of ERDC during preparation and publication of this report 

was COL Richard Jenkins. This report was prepared and published at the 
ERDC complex. 
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1 Introduction 

Location and Description of Prototype 

 The Inner Harbor Navigation Canal Lock complex is located at the 
intersection of Urquhart Street and the Inner Harbor Navigation Canal 
(also called the Industrial Canal), New Orleans, LA (Figure 1).  
Construction of the lock complex was begun in 1918 and completed in 
1923, when the canal was connected to the Mississippi River, Lake 
Ponchartrain, and opened to barge and ship traffic.   

The principal existing structures at the project site are as follows:   

1. A navigation lock with a clear chamber dimension of 75 ft by 
640 ft. The lock utilizes gravity flow to raise and lower the 
water inside the lock chamber. 

2. The Claiborne Avenue Bridge just north of the existing 
navigation lock. 

3. The Florida Avenue Bridge just north of the location of the 
proposed new lock. 
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 Figure 1.  Location Map. 
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History of the Project 

The Inner Harbor Navigation Canal and Lock (also known as the 
Industrial Canal) located within the limits of the city of New Orleans was 
completed by the Port of New Orleans in 1923.  The five-mile canal was 
completed to provide navigation between the Mississippi River and Lake 
Pontchartrain in addition to stimulating industrial development in areas 
away from the Mississippi River. 

 During World War II the Gulf Intracoastal Waterway (GIWW) was 
rerouted through the IHNC, and the Federal Government assumed its 
operation and maintenance in 1944, ultimately purchasing the lock in 
1986.  Now a historic engineering landmark, it has served its purpose well 
for many decades.  

 Growth in waterway traffic over the years has made the IHNC Lock 
one of the nation’s most congested locks with an average wait of 10 
hours, but often as much as 24-36 hours.  The current lock is simply too 
small to accommodate the volume of existing and future ship/tow traffic.  
The current lock is 75 ft by 640 ft with a floor elevation of -32.2 ft 
NGVD29.  The lock to replace the existing lock will be 110 ft wide by 1200 
ft long.with a floor elevation of -40 ft NGVD29.   

  The proposed lock structure was originally authorized in the Rivers 
and Harbors Act of 1956, but many years of planning and community 
involvement were required before Congress authorized construction in 
1998. Planning for the new lock has been very controversial with earlier 
design alternatives involving significant loss of wetlands in St. Bernard 
Parish or major disruptions to the densely urbanized areas adjoining the 
existing lock in New Orleans. A product of community input and innovative 
design, the authorized project provides for construction of the new lock 
without residential relocations and with minimal disruption to navigation 
traffic in the canal and vehicular traffic on bridge crossings over the canal. 

 

 

Need and Purpose of the Simulation Model Study 

 

 The main purpose of the simulation model study is to evaluate the 
navigability and preferred construction method for the new 1200 ft lock.  
The preferred method would provide the least disruptions and most 
acceptable navigation conditions to the navigation industry during 
construction of the lock.  Typically, studies such as this would be 
performed with a physical model due to the interaction of the vessel and 
the current field.  However, since the area of interest has virtually no 
current, a simulation study was determined to be the most effective and 
efficient tool to perform the objectives for this particular project. 
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 The proposed 1200 ft lock structure between the Mississippi River and 
the Gulf Intra-Coastal Waterway and the Mississippi River Gulf Outlet will 
be used by both shallow- and deep-draft traffic.  The specific purpose of 
the model study is to evaluate two construction methods for the proposed 
1200 ft lock.  The two construction methods are as follows: 

a. Cast-In-Place (CIP) which would require construction of a 
conventional cofferdam around the construction site and the lock 
would be constructed in the dry. 

b. Float-In-Place (FIP) which would require construction of the lock in 
several pieces off site, floating those portions of the lock to the 
new construction site, and sinking of the portions of the lock in 
place.  
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2  Simulation Model 

ERDC Ship/Tow Simulator 

The new ERDC Ship/Tow Simulators have been in operation since 
February 2002.  The simulators are real-time ship/tow simulators, i.e. ship 
and tow movements require the same amount of time as they would in 
real life.  The simulators are Computer Sciences Corporation (CSC) 
Virtual Ship 2000 models.  Environmental forces such as wind, bank, 
currents, ship-to-ship interaction act upon the vessels.  For this particular 
study, the environmental forces that the vessels were subjected to were 
wind and bank. 

During simulation, the pilot controlled the vessel engine speed and 
rudder.  The ship pilot (deep draft) also controlled, by radio, the assist tugs 
operated by personnel in the operation room of the simulator.  Figure 2 
shows the ship simulator being operated during testing of the IHNC study. 
 Figure 3 shows the tow simulator being operated. 
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Figure 2.  Pilot navigating the ship past the construction site,  through the              
                Claiborne Avenue bridge and toward the existing IHNC lock. 

 

     

 

Figure 3.  Pilot navigating the 2 x 2 barge flotilla ship past the Cast-In- Place         
                construction site toward the Florida Avenue Bridge. 
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Description 

The model study reproduced the area of interest from the existing 
IHNC lock to just beyond the Florida Avenue bridge.  The model included 
structural features such as the Claiborne and Florida Avenue bridges, the 
existing IHNC lock and guide walls and the proposed new lock with the 
appropriate construction scheme.  The general study area and the 
structural features are shown in Figure 4. 

 

Navigation Evaluation and Vessel Performance 

The vessel performance criteria for this study were evaluated using 
deep draft pilots and shallow draft pilots that frequent the area and are 
accustomed to handling vessels of this nature on a daily basis.  Some 
adjustments were made to ship/tow handling characteristics prior to actual 
testing of the proposed concepts.  The pilots felt like the vessels handled 
and responded realistically. 

 Navigation conditions were documented with several vessels and the 
vessels were subjected to numerous different wind effects by changing 
the wind’s direction and speed.  The navigability of the vessels around the 
construction site was the primary focus.  In addition, observations were 
made regarding the length of time required to navigate the area, and 
improvements and aids to navigation that would improve safety and transit 
of the area during lock construction. 
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3 Tests  

The study of vessel maneuvering requirements, time to transit the 
area, navigation aids that would improve the mariners’ ability to transit the 
area, and the preferred construction method (CIP or FIP) from a 
navigability viewpoint were the primary concerns during the simulation 
study. 

 

Test Procedures 

Two ship configurations and four tow configurations were used for 
testing of the Cast-In-Place and Float-In-Place construction methods.  The 
vessels were subjected to various wind conditions, i.e., different direction 
and speed during the course of the simulation study.  The vessels chosen 
for this study were provided by industry personnel frequenting the area 
and agreed upon by representatives of the U.S. Army Corps of Engineers, 
New Orleans District.  Table 1 shows the particulars of the vessels that 
were used during the study. 

During testing, the vessels transited the study area in both directions, 
i.e. river bound and lake bound.  There were no currents in the simulation 
model, reflecting real life conditions.  However, the vessels were 
subjected to wind conditions.  Table 2 shows the various wind directions 
and speeds that were used during the study 

 

Table 1. 

Vessel Type Length 

(ft) 

Width 

(ft) 

Draft 

(ft) 

650 TEU Container Ship ~ 9575 HP 400 67 30 

1100 TEU Container Ship ~ 12850 HP 480 70 28 

2 by 1 Standard Barge Flotilla Loaded ~ 1200 HP 463 35 9 

2 by 1 Standard Barge Flotilla Light ~ 1200 HP 463 35 2 

2 by 2 Standard Barge Flotilla Loaded ~ 1200 HP 463 70 9 

2 by 2 Standard Barge Flotilla Light ~ 1200 HP 463 70 2 
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Table 2. 

Wind Direction Average Wind Speed (knots) 

East 10, 15, 20, 30 

Southeast 15 

West 10, 20 

North 20 

 

 Composite track plots for both ships and tows transiting past the 
construction area with the Cast-In-Place construction alternative are 
shown in Plates 1-6.  These track plots illustrate the effect of all wind 
conditions that were tested for the CIP.  Plates 1 and 2 are plots of deep 
draft vessels; 3 and 4 are of loaded shallow draft vessels; and 5 and 6 are 
of light shallow draft vessels. 

 Plates 7-12 are composite track plots for ships and tows transiting 
past the construction area with the Float-In-Place construction alternative. 
 All wind conditions tested with the FIP are illustrated in these plots.  
Plates 7 and 8 are plots of deep draft vessels, 9 and 10 for loaded shallow 
draft vessels, 11 and 12 for light shallow draft vessels. 

 Plates 13-29 show composite track plots for the Cast-In-Place 
alternative with the 650 TEU and 1100 TEU container ships.  Plate 13 for 
example, shows the northbound 650 TEU ship and a 20 knot east wind.  
Note the maneuvering time required in the area between the cofferdam 
and the Claiborne Avenue Bridge.  In Plate 13, the ship images tend to 
bunch up in this area, which indicates additional maneuvering and an 
increase the time required to transit the construction area. 

 Plates 30-34 are composite track plots for loaded shallow draft vessel, 
both 2 x 1 and 2 x 2, with the Cast-In-Place alternative.  Note the 
maneuvering required between the cofferdam and the Claiborne Avenue 
Bridge. 

 Plates 35-46 shows composite track plots for the Cast-In-Place 
alternative with both 2 x 1 and 2 x 2 light draft vessels.  Note the 
encroachment of the vessels on the southeasterly corner of the 
cofferdam, the protection cells, and the east bridge fender at the 
Claiborne Avenue Bridge. 

 Plates 47-62 show composite track plots for the Float-In-Place 
alternative with the 650 TEU and 1100 TEU container ships.  Note the 
trend  that, the transit times for the deep draft vessels to and from the 
IHNC lock around the construction area are less than those observed with 
the Cast-In-Place alternative.  This can be attributed to an increase in the 
area between the construction site and the Claiborne and Florida Avenue 
Bridges and an increase in the width of the by-pass channel.  

 Plates 63-70 are composite track plots for loaded shallow draft vessel, 
both 2 x 1 and 2 x 2, with the Float-In-Place alternative.  As noted for the 
deep draft vessel, the increase in the area between the construction site 
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and the Claiborne and Florida Avenue Bridges and an increase in the 
width of the by-pass channel required less vessel maneuvers, and a 
decrease in transit times when compared to the Cast-In-Place alternative. 

 Plates 71-82 shows composite track plots for the Float-In-Place 
alternative with both 2 x 1 and 2 x 2 light draft vessels.  In some instances, 
vessels encroached on the southeast corner of the construction site; 
however, it did not appear to be as severe as those observed with the 
Cast-In-Place alternative.  Again this is attributed to the increase in area 
between the construction site and the Claiborne and Florida Avenue 
Bridges and an increase in the width of the by-pass channel.  

 General pilot comments and specific comments, suggestions, and 
recommendations can be found in Appendix A. 

  

Summary and Conclusions 

 

     The summary and conclusions derived from the simulation to 
evaluate the two alternative construction methods, i.e. CIP and FIP is 
based on several factors.  They are pilot comments, individual ship 
and tow track plots, and composite track plots. 

1. Wind conditions in excess of 10 knots required more vessel 
maneuvering, more vessel speed to counter-act wind effects, and 
decreased the margin for error of the vessel transiting the area.  

a. East and southeast winds tended to cause the vessel to 
encroach on the southeasterly corner of the construction 
site. 

b. Westerly winds tended to cause vessels to encroach on 
the east fender of the Claiborne Avenue Bridge. 

c.   North and south winds caused some problems, but did not 
seem to affect the vessels as much as the cross winds, i.e., 
east and west winds. 

2. The 650 and 1100 TEU container ships used helper tugs more as 
the winds increased to 15 knots and above.  The tugs in most 
cases were required to pull alongside the ship, and were not able 
to nose up (perpendicular to ship bow), and push due to the 
confines of the navigation channel around the construction area.  
Pulling alongside allows the pilot to keep the RPMs of the engine 
up, increasing steerage, while keeping the speed of the vessel 
under control for the confined space.  One pilot commented that 
the east bank would need to be protected against prop wash both 
from the ship and the tugs (See Appendix A).  The pilots felt like 
the navigable portion of the channel around the construction site 
needed to be very well defined for vessels transiting the area. 

3. The amount of maneuvering in the dogleg just north of the 
Claiborne Avenue Bridge increased for the CIP versus the FIP; 
thus increasing the transit times for the ships with the CIP as 
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compared to the FIP.  The area between the Claiborne Avenue 
Bridge and the cofferdam for the CIP alternative is smaller than 
that for the FIP alternative.  For these reasons, the pilots preferred 
the FIP over the CIP alternative. 

4. The area between the north end of the construction site and the 
Florida Avenue Bridge did not appear to cause any significant 
difficulties for ships aligning with and passing through either the 
bridge itself or the navigation channel around the construction site. 

5. With the CIP alternative, the ship pilots felt that MIDSA may 
implement navigation restrictions, i.e. daylight navigation only, or 
no navigation when east winds exceeded 20 knots. 

6. Shallow draft tow pilots agreed that navigating the CIP alternative 
with loaded 2 x 1 and 2 x 2 tows was acceptable since there is no 
current and the winds appear to have very little effect on the 
maneuverability of the vessel. 

7. With the 2 x 1 and 2 x 2 light tows, the effects of the wind had a 
significant effect in the navigability of the vessels around the 
construction site.  The wind speed and direction that affected the 
ships also affected the transits of the tows in much the same 
manner. 

a. The east and southeast winds tended to force the light 
draft tows to encroach on the southeasterly corner of the 
construction site and produced the most problems for the 
mariner. 

b. Westerly winds tended to cause the light draft tows to 
encroach on the east fender of the Claiborne Avenue 
Bridge. 

8. The tow pilots commented that with the FIP alternatives that 10 
knot east winds were manageable; however caution should be 
used.  As the winds increased to about 15 knots and above, 
navigation conditions for light tows navigating the area would get 
more difficult.  They also commented that if the winds were too 
high, they would restrict themselves and not attempt to transit the 
area until the winds subsided. 

9. With the higher wind speeds, the light draft tows would require 
navigating the area at a much higher speed; thus reducing the 
margin of error, and increasing the risk of an accident. 

10. Navigation conditions were much more difficult for the light draft 
tows with the CIP alternative and winds of any strength out of the 
east, southeast, west, and south, as compared to those observed 
with the FIP alternative.  This is due to clearance between the 
cofferdam of the CIP alternative, the Claiborne and Florida Avenue 
Bridges, and the east bank of the channel around the construction 
area. 

11. Both the ship pilots (deep draft) and tow pilots (shallow draft) 
preferred the Float-In-Place construction alternative over the Cast-
In-Place alternative, because the FIP alternative provided a wider 
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navigation channel around the construction site, more clearance 
between the Claiborne and Florida Avenue Bridges and the 
construction area, less maneuvering in confined areas, and faster 
transit times. 

 

 

Recommendations 

 

1. The preferred construction alternative from a navigation viewpoint 
is the Float-In-Place method for reasons listed in the summary and 
conclusion portion of this report. 

2. Navigation aids that would assist the mariner in transiting the 
construction area are as follows:   

a. Wind socks on the protection cells at each end of the 
construction site.  It would be extremely helpful if wind 
speed could be displayed.  The Real Time Current Velocity 
(RCTV) can display wind direction and magnitude on a 
vessels electronic chart.  The ERDC will provide the district 
with information on this new technology under separate 
cover.  

b. Ranges near each of the bridges that would delineate the 
centerline of the by-pass channel. 

c.   Delineate the navigable depths of the by-pass channel for 
deep draft vessels, assist tugs for the deep draft vessels 
(particularly along the east bank of the by-pass channel), 
and shallow draft vessels. 

d. If night time navigation takes place, lighting of the 
construction area would be imperative. 

3. With the FIP alternative, the timber cribbing running parallel to the 
navigation channel should be transitioned into the protection cells. 
 The additional timber cribbing was recommended by one of the 
pilots and was so documented in the 2 Feb 08 trip report in 
Appendix A.  See Figure 5 for conceptual idea and Appendix A for 
pilot sketches. 

4. With both construction alternatives, the protection cells should be 
buffered with some sort of rubber protection to allow the vessel to 
lie alongside if needed. 

5. The east bank of the by-pass channel needs protection against 
assist tug, ship, and tow propeller wash.  See Appendix A for pilot 
sketch. 

6. If the FIP alternative is the chosen construction method and the 
construction fleet is operating in the by-pass channel, then 
navigation traffic would cease.  Communication between the 
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construction fleet and the mariner is important, such that the 
mariner does not attempt a transit while fleeting operations are 
ongoing.  While this would be a consideration for the CIP 
alternative during cofferdam construction, it would not be a factor 
once the cofferdam is complete and lock construction has 
commenced. 
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                           CEMVN-ED-HE 
                          2 Feb 08 
 
 
 
 
MEMORANDUM TO FILE 
 
SUBJECT:   IHNC LOCK REPLACEMENT PROJECT – NAVIGATION MODEL 
STUDY (SHIP SIMULATOR) – SUMMARY OF MY OBSERVATIONS DURING 
RUNS USING THE LARGER DESIGN SHIP ON 25 JAN 08   
 
     Attendees / Participants were as follows: 
 
           Billy Vogt - Pilot                             Dennis Webb - ERDC  
           Gary Lynch – ERDC                     Don Alette - MVN, H&H Branch          
           Donna Derrick – ERDC                 Eric Glisch – MVN, H&H Branch 
      
      
 
          Eric and I arrived at the ship simulator at 0830 Hrs. on Friday, 25 Jan 08, 
to observe runs using a configuration consisting of the larger design ship (480 ft 
(L) X 70 ft (BEAM WIDTH) X 28 ft (DRAFT)) with two helper tugs that are 
normally tied up to the sides of the ship and run parallel to it; however, under 
some conditions, these tugs can be re-configured to push at right angles to the 
ship.   
 
     The first run that Eric and I observed was for the float-in-place (FIP) plan with 
a 20-knot wind from the north with the ship going riverbound.  Billy noted that 
vessels will tend to hug the lock side of the bypass channel since they may be 
unsure how much navigable room they will have on the east bank (since a wide 
strip of the area along the east bank will be above the channel side slope and 
therefore may not have sufficient depth).   
 
     Gary noted that the 20-knot wind setting actually simulates winds in the 13-24 
knot range to account for the fact that wind speeds are never constant in reality. 
 
     The second run that we observed was for the FIP plan with a 20-knot wind 
from the south with the ship going riverbound.  Billy noted that the FIP plan 
provides about 50 additional feet of navigable width along the lock (or sheetpile) 
side of the bypass channel as compared to the CIP alinement.  Billy required a 
moderate amount of helper tug assistance to safely navigate during this run. 
 
     Billy noted that two additional dolphins are needed - one at each end of 
the sheetpile - for the FIP plan to protect each end of the sheetpile and to 
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protect helper tugs that could be sunk if they are punctured due to an 
impact with the end of the sheetpile. 
 
     Billy provided drawings (see enclosure) outlining his concerns regarding the 
potential for washout of the east bank of the bypass channel just north of the 
Claiborne Ave. Bridge for both riverbound and lakebound ships and helper tugs.  
He stressed that it is very important that the riprap design for this area be 
reviewed to ensure that it is adequate to prevent washout in this area.  
 
     Billy noted that a difficulty with navigating during a strong west wind is that the 
helper tug on the east side would be reluctant to get too close to the east bank 
for fear of running into the rocks on the channel side slope; however, he agreed 
with Richard Ducros (the pilot who completed the 6-7 Dec 07 ship simulator runs) 
that a strong east wind posed the most difficulties overall. 
 
     The third run that we observed was for the FIP plan with a 20-knot wind from 
the west with the ship going lakebound.   Billy said that the trick for navigating 
through difficult alinements (such as this bypass channel) consists of fine-tuning 
the ship’s speed – that is, maintaining a balance between running at too slow a 
speed (making the ship too vulnerable to environmental effects, including 
crosswinds) and too fast  a speed (making the ship too vulnerable to bank 
interaction).  The speed that usually provides the best balance is between 1.8 
knots and 3 knots.  For this run, Billy said that he would to use the deep side (or 
lock side) helper tug more for maneuvering as necessary, and use the ship 
power for the rest of the maneuvering, since the depth on the lock side is known. 
 
     The fourth run that we observed was for the CIP plan with a 20-knot wind from 
the east with the ship going lakebound.  Billy said that it would be better for 
navigability if the cofferdam cell could be narrower to provide more room (which 
may not feasible from an engineering standpoint).  Considerable helper tug 
assistance was required during this run. 
 
     Billy noted that bow thrusters (for ship speeds up to 2.5 knots) for smaller 
ships (350 ft long, for example) can help in maneuvering but helper tugs are 
better because bow thrusters are less effective for ship speeds above 2.5 knots. 
 
     Billy agreed with Don that it would be very helpful to the navigation industry to 
make the width of the channel bottom widely known for either the FIP plan or the 
CIP plan so that the vessels will know exactly how much horizontal room they 
have to navigate within.   
 
     Billy felt that headwinds tended to provide minimal problems during these 
runs. 
 
     The fifth run that we observed was for the CIP plan with a 25-knot wind from 
the southeast with the ship going lakebound.  Billy had overcompensated slightly 
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for the wind conditions, ending up a little closer to the east bank of the channel 
than he had intended to, but was still safely traveling within the confines of the 
channel and able to navigate through.  Because he was closer to the bank wall 
than he had intended to be, he was unable to use the starboard helper tug for 
turning at the south end of the lock.  He added that the tug would have required a 
water depth greater than roughly 13 feet and a length of free space of at least 
one tug along the east bank to be able to assist with the turn.    
 
     Billy noted that evasive (or “emergency”) ship handling (i.e., run over to the 
bank and hold there) would be in effect if a sudden 25-60 knot wind (i.e., during a 
severe thunderstorm) occurred. 
 
     Don asked Gary what water surface elevation was being simulated in these 
runs.  Gary indicated that the water surface elevation being used was 0. 
          
        
 
  
 
 
     DON ALETTE 
     Lead Hydraulic Engineer 
     New Orleans District    
 
 
 
 
 
     ERIC GLISCH 
     Environmental Engineer 
     New Orleans District    
 
     
 
      
Enclosure        
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